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1. EKRCUTIVE SUMMARY

1.1. INTRODUCFION

During the operation of the Palo Verde Nuclear Generating Station cooling towers,

saline water in the form of droplets (drift) will be emitted in the cooling tower air
stream (plume) and transported downwind. The water in the drif t is expected to evaporate

quickly in the arid Arizona climate resulting in the deposition of dry particles (the solids
dissolved in the water droplets prior to evaporation) on plants in surrounding areas. The

salinity of the drif t can be characterized generally as one-third that of : sea water and the

particles deposited are predominantly composed of Na+ and Cl", approximately 31.7% and

30.7 % respectively. The quantity of drift that will be emitted and the distribution of the

depositions in the area surrounding Palo Verde are not within the scope of this study.

The effects of sea spray and cooling tower saline delf t on plants in coastal areas
have been the subject of research in recent years. These studies have shown that
sensitivity of vegetation to saline drif t is a function of plant species, the levels of C1' and
Na* In the droplets, duration of exposure, and the ambient relative humidity, in contrast,

little research has focused on this problem in noncoastal arid environments.

The primary objective of this research was to evaluate the effects of follar salt

drift deposition on the productivity of selected crop species. Correlative to this primary

objective, the program included observations of phenological and physiologleal responses,
the occurence of foliar injury, and tissue analyses to determine the accumulation of salts.

A simulated saline drif t similar in composition to the drift predicted to be emitted

from the cooling towers at the Palo Verde Nuclear Generating Station was applied to
crops grown under field or greenhouse conditions. These crops were: cotton (greenhouse

and field); alfalfa (greenhouse and field); barley (greenhouse only); and cantaloupe (fleld
only). The simulated saline drif t was applied to the crops at nominal rates *: control with

no spray treatment (fleid only); 0 (control sprayed with distilled water): 10 lbs/a. yrs 100
lbs/a yrs 500 Itn/a.yr; and 1,000 Itn/a yr (not applied in the field to cotton or cantaloupe).

The effective deposition rates (based on the total disolved solids in anhydrous form) were

approximately 74% of the nominal rates, or 7.4 Itn., 74 Itn., 370 lbs. and 740 Itn/a.yr,
respectively.

O For conversion to equivalent metric units,1 lb/a.yr = 1.12 kg/ha.yr

i
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1.2. RESULTS

Although the same rates of simulated saline drift deposition were used in the
greenhouse and field, as noted above, it should be emphasized that because of the
differences between the two environments direct compnrlsons of data cannot be made.

in alfalfn, barley, and cantaloupe, there was no evidence of any imnnet on yleid
from follar deposition of the simulated drif t applied at effective rates of 370 Itn/a.yr or
less. With respect to field-grown alfalfn there was some evidence (not conclusive) that

mensurable effects on yleid were obtained at a deposition rate of 740 Itn/n.yr.

In the case of cotton, the yield results were more complex. Compsriscsns among

treatments in the greenhouse showed that yields (llnt and seed) from cotton plants treated

at rates of 7.4, 74, 370 lbs/n yr, respectively, were all greater than yleids from control
plants treated with distilled water. At final greenhouse harvest, the controls had about

five times more green bolls on a welght basis than the 370 lbs/n.yr treated plants.

With respect to field-grown machine-hnrvested cotton, the 7.4 Itn/n yr treatment
yloid was greater when compared to the no trentment (unsprayed) control yield, but less

than the distilled water (sprayed) control trented plants: however, the differential in
yields was not statistically significant (Tablo 11. Among the machine-harvested plants a

nonsignificant inerenso in yloid from the 7.4 lin/n yr treated plants was observed when

compared to both no treatment control pinnts and the 74 lbs/n'yr treated plants (Table 1).

Yields from the no treatment plants and the 74 lbs/n yr treated pinnts were baslenlly the

same. There was a nonsignificant decrease in yield in the 7.4 lbs/n yr treated plants ns

compared to the sprayed control. There were no statistical yield differences in the
machine-harvested plots, although there was a trend in the sprayed plots townrd reduced

yloids with inerensing treatment levels (Table 1).

In the field, some cotton plants were also hnrvested by hand as the tnlls matured.

As in the machine-hnrvested plots the highest yleids were obtnined from the control
plants treated with distilled water (Table 1). The hnnd-hnrvested ylettis from the 7.4
lbs/n yr treatment were not statistically different from the sprayed and unsprayed
controls. The 74 Itn/a.yr trentment had statistically lower yield thnn the sprayed control

but not the unsprayed or tbc 7.4 lbs/neyr treatment. Yleid from the 370 lbs/n yr
treatment was significantly lower than the 7.4 Itn/n.yr treatment and the spenyed and
unsprayed controls (Table 1).

2
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Table 1.

Effects of Simulated Saline Drift on Yields of Cotton

in Field and Greenhouse

Yiel<ti of Meed Cotton 1
Effective Field Greenhoine

Treatment Hand
Levels Hand llarvested Machine-Ilarvested liarvested
Ibs/ayr Ibs/n Iba/a g/ plant

No Treatment 2527.2nb 2269.6 N/A

0 2734.34 2594.4 63.9a

7.4 2356.5ab 2316.2 83.3b

74 2237.4 e 2238.8 81.6bb

370 1905.2e 2124.4 88.9b

LSD (.05) 381.6 NS 11.7

Standard Error (SR) 30.4 133.3 3.7

1Means followed by the same letters within a column are not significantly different at the
5% level when using the least algnifleant difference (IAD) test.

3
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In both greenhotne and field, no coneltnivo changes in cotton fiber qunllty were
mensured.

In general, there were no salt induced phyglological changes otmerved in the four

cro[w. Ilowever, greenhouse cotton plant heights were reduced in both the 370 and 740

Itm/n yr trentments. Follnr injury was otwerved in the greenhotne cotton and barley

treated with 370 and 740 lbs/n yr nimulated sallne drift only during the latter part of the
growing season and in the field grown alfalfn treated with 740 Itis /a.yr simulated snline

drift. The form, incidence, and severity of salt-Induced follar Injury win conditioned by
four factors: spoeless level of trentmenti duration of the exposure periods and conditions

of culture and exposure. Tigsuo annlysis Indiented that more Nn' and Cl* were ntnorbed i

by the almulated snline drif t trented plants tinn the control plants.

1.3. CONCl.thl10NS

Given the limitations of any one-yonr study,it apoonrs that a simulated callne drif t
treatment level of 7.4 lbg/n yr did not ndversely affect the productivity of alfalfn, barley

and enntaloupe. In the greenhouse, cotton pinits trented with 7.4 Itn/n yr simulated
salino drif t yloided nignifienntly more seed cotton. \lnehine-harvested field-grown cotton

productivity was not statistically nffected at a almulnted salino drift treatment level of
7.4 lbs/n yr. Although the treatment level of 7.4 lbs/n yr did not statistically reduce
productivity of hand hnrvetted, field grown cotton (p e 05), the datn indiente that this
treatment may be none the level where stattetlently signifiennt reductlan could be
dettoted (Table 1).

4
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3. INTRODUCTION

3.1. BACEGROUND

2.1.1. De Pale Veede Nuelear Generating Station

Palo Verde Nuclear Generating Station Units 1, 2, and 3 are located in
Marleopa County in southwaitern Arizona. The general descriptions of the
generating station, the site, and surrounding aren, are from the following three
documents:

o Final Environmental Mtatement Reinted to the Operation of Palo Verde

Nuclear Generatin<r 9tation, Units 1, 2, anti 3, Docket Nos. STN 50-528,

529, and 530, Arizona Public Service Company, et al., U.S. Nuclear

Recalatory Commisalon, February 1982. (FES-OI,)

o Environmental Report, Operating I,leentlnc Mtage, Palo Verde Nuclear

Generatin2 9tation, Arizona Pubtle Servlee Company, Supplement 4,
December 21,1941. (ER-OL)

o Final Environmental Mtatement Related to Comtruction of Palo Verde

Nuolcar Generating 9tation, Units 1, 2, anel 3, Docket Nos. STN 50-528,

529, and $30, Arizona Public Servlee Company, U.S. Nuclear Regulatory
Commlulon, September 1975. (FES-CP)

The FES O!, was used as the primary information source and was supplemented

by additional Information from the EM O!, and FES-CP.

The general description of Palo Verde Nuclear Generating Station is:

The facility will employ three presstrized-water reactors (PWHs)
producing 3417 megawatts thermal (\lWt) each. Steam turbine-
generators will tsie this heat to provido a nominal net electrient output
of 1270 mettawatta (\lWe) per unit. The maximum design thermal output

of each unit is 4100 MWt. The exhnust steam will be condensed by
cooled water from three circular mechantent-draft cooling towers per

5



unit. Secondarily treated sewage effluent from a pipeline in the vicinity

of the City of Phoenix, Arizona, 91st Avenue sewage treatment plant
will be the sole source of cooling water. (FES-OL, pg iii).

2.1.2. Description of Site and Surrounding Area

The FES-OL identifies several changes in the Palo Verde Nuclear Generating

Station area since the FES-CP but does not summarize current land use. These
changes are the addition of an interstate highway interchange, extension of
Interstate Highway 10, and additional residential development in the region.
Accordingly, excerpts from the FES-CP are still valid, and excerpts from the ER-OL

generally provide accurate information on the site and the surrounding natural
features and land use.

The site of the Palo Verde Generating Station (PVNGS) is in Maricopa

County, Arizona, roughly 15 miles west of Buckeye, and about 50 miles
west of downtown Phoenix. An approximately rectangular area, four
miles (N-S) by two miles (E-W)in its maximum dimensions, comprises the

site property. Its northern edge is just south of the Buckeye-Salome
Road and about 1-1/2 miles south of Wintersburg. (FES-CP, pg. 2-1).

The total area of the site is "1640 ha (4050 acres). Of this,1250 ha (3100

acres) will be occupied by station facilities" (FES-OL, pg. 4-2, 3). This includes an

approximately 80-acre makeup water reservoir and "250 acres of evaporation ponds"

that could be expanded to no more than "a total of 670 acres" (ER-OL, pg. 3.6-13).
|

The terrain in the site area is relatively flat desert with elevations
ranging from about 900 to 1000 feet above mean sea level (MSL).
Scattered about the vicinity are small hills and buttes.... Northwest of

'

the site are the Palo Verde Hills, rising fairly abruptly to nearly 2200

feet MSL about six miles west-northwest of the reactor locations.
Centennial Wash is an intermittent stream about six miles south of the

I reactor sites, beyond which the land rises gradually, but includes
isolated, steeply sloped hills. Buckeye Valley, through which the Gila
River flows, is east and southeast of the site. The desert is flat north
and northeast of the site and is traversed by many intermittent streams.

(FES-CP, pg. 2-1).

,
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"Most of the land within ten miles of the site is open desert. About 10% of it

is currently irrigated for agricultural purposes" (FES-CP, pg. 2-5). A 1983 map
showing agricultural land and crops is presented in Figure 1 (foldout in pocket).

.

2.1.3. Cooling Tower System Description

As indicated in the FES-OL, "The design of the cooling towers has been
changed to three circular mechanical-draft cooling towers per unit" instead of the
rectangular mechanical draf t towers originally proposed. "Each of the round towers

will be 92 m (300 ft)in diameter at the base and 20 m (64 ft) high, with 16 fans...."
(FES-OL, pg. 4-3).

The total annual makeup water requirement per unit is now
estimated...to be 2.6 x 10 m3/ year (21,350 acre-f t/ year) per unit. (ER-

OL, pg. 3.3-1).

The primary plant water source is waste water effluent from the City of
Phoenix 91st Avenue Sewage Treatment Plant and from the City of
Tolleson's Sewage Treatment Plant. The processed effluent from these

two sources is delivered to the onsite water reclamation plant via
pipeline which starts at the 91st Avenue Sewage Treatment Plant. It is

further treated and then stored in the 2300 acre-foot onsite reservoir.
'

(ER-OL, pg. 3.3-1).
.s

Each unit's circulating water system removes waste heat resulting from
normal operation of the unit and rejects it to the atmosphere via the

three cooling towers in each system. Heat rejection is accomplished by
the evaporation of a portion of the circulating water flow. To maintain
the chemical concentration of circultaing water at or below 15 times

that of makeup water (15 cycles of concentration), a quantity of water,
called blowdown, must be discharged from the system. In addition to
evaporation and blowdown losses, a small amount of water in the form of

entrained droplets (drift) is carried away in the cooling tower air stream.
Makeup water to replace these losses in each unit is drawn from the
reservoir. (ER-OL, pg. 3.3-2).

:

7

. _ __ _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _



After approximately 15 cycles of concentration, the salt content of the
circulating water will be approximately one-third of the salt content of
sea water. The salt (species) will be primarily sodium (and) chloride with

substantial amounts of magnesium and calcium ... and sulfates. Less

than 0.1 percent by weight of the solids will be heavy metals or biocides.

Drif t from cooling towers is designed to be controlled to 0.0044 percent

loss of the circulating water flow" (ER-OL, pg. 5.3-3). This value "is a

manufacturer's guarantee and is typleal of drift losses from circular
mechanical draf t cooling towers. (FES-OL, pg. 4-3).

This drift is emitted from the cooling tower stacks and is transported
downwind with the plume. As the plume loses buoyancy, the droplets fall out and

drift downward by gravity. Because of the arid desert climate, the water in these

droplets is expected to evaporate quickly. The resulting solid salt particles will
deposit over a wide area on the surrounding soil and plants. The amount of salt drif t
and the Palo Verde Nuclear Generating Station deposition pattern was predicted in

the ER-OL and was reviewed by the Nuclear Regulatory Commission in the FES-OL.

Additional studies on drif t loss, transport modeling, and monitoring have been
commitsioned by Arizona Public Service Company. These topics are beyond the

scope of this report.

2.1.4. EnvironmentalImpact Statements

As indicated in Section 2.1.1., the Nuclear Regulatory Commission has issued

two environmental impact assessments of Palo Verde Nuclear Generating Station,

the FES-OL in February 1982 and the FES-CP in September 1975.

The FES-OL concluded that " Station cooling towers will produce no

| appreciable impacts from fogging and drift deposition; the impacts that do occur

will be less than predicted in the FES-CP (Sections 5.4 and 5.5)" (FES-OL, pg, iv).
With respect to drift, it was further stated "The maximum offsite deposition rate is

now estimated to be 13.4 kg/ha (12 lb/ acre) of solids per year, primarily
concentrated salts ... Even if all solids from offsite drift deposition accumulated in

I desert soils over the lifetime of PVNGS, soil salinity would not be altered
sufficiently to impact biota (NUREG-0522)" (FES-OL, pg. 5-10).

|
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A more comprehensive discussion of potential salt drift impacts was presented

by the NRC in the FES-CP:

Salt from cooling tower drift could modify floral and faunal species

composition on some acreage close to the site boundaries depending upon

drif t design specification selected for the cooling towers; however, this

is not expected to generally affect the population structure and stability
of areas further away (Sec. 5.5.2). (FES-CP, pg.1).

Very little information is available in the literature on the effects of
aerosol salt applied to soils associated with vegetation, or on the
vegetation itself, particularly for the arid southwest. Salts applied

directly to the soil may adversely affect vegetation in at least three
diverse ways: (1) increase the osmotic potential, thereby making it more

difficult for roots to withdraw water from the soil, (2) specific ions
contained therein may inhibit plant nutrition, and (3) some specific lons

may produce toxic effects. Airborne salts, when directly applied to
plant seeds or the foliage, also may have adverse effects. These effects

are known to be different for various species and at different life stages

within species and are briefly discussed below.

Foliar accumulation of airborne salt on leaf surfaces can cause leaf
damage (e.g., necrotic lesions). The staff is unaware of any studies
which assess the impact of foliar salt application on desert scrub

vegetation. The unique leaf morphology of many desert plants (i.e.,
thick leaves, heavy cuticle, stomatal distribution, etc.) coupled with the
low humidity and sparse rainfall characteristic of the PVNGS region
invalidates the use of coastal salt water cooling tower studies for
comparison purposes. That (sic) the applicant will monitor for offsite
damage to vegetation due to salt deposition and evaluate and transmit
such information to the staff. (FES-CP, pg. 5-17,18).

|

|

|
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2.2. LITERATURE REVIEW

2.2.1. Cooling Towers

The natural draft tower and the mechanical draft tower are the two designs

most commonly chosen for closed-cycle cooling of the steam condensers in a power

plant. The most extensive studies of the effects of saline drift have been conducted

for the natural draft cooling towers at the Chalk Point Station in Maryland, which
uses brackish water for makeup (Curtis,1977; Curtis, Lauver and Francis,1976;

Curtis, Lauver and Francis,1977; Curtis et al.,1977; Curtis, Francis and Lauver,
1978; Lauver et al.,1978; Mulchi, Armbruster and Wolf,1982). The effects of drift

emissions from mechanical draft towers have been investigated at the Palisades

Plant in Southwestern Michigan (Rochow,1978), the P.H. Robinson Generating

Station in Galveston County, Texas (Wiedenfeld, Hosser and McWilliams,1978),

and Turkey Point Station in Florida (Hindawi, Raniere and Rea,1976).

Design features of the cooling tower such as type of tower, drift eliminator

design, and release height, determine the amount of drift and the affected dispersal

pattern. The concentration of salts in the drift is determined by the salt content of

the makeup water and the number of cycles of concentration, which is an
operational parameter. In general, aerosol drif t from the taller natural draft towers
is dispersed over a greater area (with lower salt deposition per unit area) than the

drift dispersed from mechanical draft towers (Chen,1977). Droplet size, which is
dependent on drift eliminator design, also has been identified as a very important

factor in determining drift deposition pattern (Webb, Wheeler and Morre,1978;

( Policastro, Dunn, and Breig,1978; Dunn, Boughton and Policastro,1978; Slinn,1974).
i

|

In addition to cooling tower design and operational parameters, dispersal of

the aerosol drift is dependent upon ambient meteorological conditions such as wind

velocity, relative humidity, and evaporation rate, which is related to humidity and

temperature (Davis,1979; Israel and Overcamp,1974). Evaporation is considered of

greater importance in neutral atmospheres (Environmental Systems Corporation,

1974), and modellers must alter predictive methods to account for the resultant

|
changes in droplet size and salt concentration (Laskowski,1975; Hanna,1974;
Roffman and Grimble,1975). Relative humidity influences what fraction of the
droplets size spectrum will become dry prior to deposition. Wind speed has been

10
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identified as influential when the plume reaches its full height and begins to turn
horizontal (Argonne National Laboratory,1981).

Studies of the effects of saline drift emissions from cooling towers generally

have been limited in scope and location. As shown by the studies cited above, most

studies of drift from cooling towers located at power plants have been conducted in

humid coastal climates with moderate rainfall. Because the characteristics of the
makeup water at these plants is generally brackish (i.e., seawater diluted with
freshwater), the studies of the effects of saline drift at these plants have focused on
Na* and C1' uptake by vegetation.

2.2.2. Salt Dispersion, Deposition, and Accumulation

The concentration of salts in the saline drift from a cooling tower is dependent

on salinity of the cooling water, and tower concentration rate (Davis,1979; Israel
and Overcamp,1974). Dispersal of the aerosol drift is dependent upon wind velocity

and relative humidity as well as tower design (Davis,1979; Israel and Overcamp,
1974). Drift from cooling towers is deposited upon vegetation through
sedimentation and impaction of wet and dry particles (Talbot,1979). Leaves on the

windward side suffer significantly more damage than leaves on the leeward side
(Hindawi, Raniere and Rea,1976).

Deposition and accumulation of salts on crop foliage are dependent upon: 1)

airborne salt emission rate; 2) wind velocity; 3) surface roughness factors of plant

canopy and leaves (Williams and Moser,1975); 4) settling velocity of the particles;
and 5) the distance from the cooling tower (Moser,1975; Roffman and Roffman,

1973). Heaviest deposits occur downwind from the tower and the amount of salts
I

deposited per unit area decreases as the distance from the tower increases (Israel

and Overcamp,1974). Roffman and Roffman (1973) report that rates of deposition

decrease almost exponentially with increasing distance from the source, i.e., the
estimated deposition rate decreases at least an order of magnitude with a three-fold

increase in radius from the tower. A comprehensive review of and comparisons
among the various cooling tower studies was published by Talbot (1979).

11



2.2.3. Factors Determining Salt Injury

Studies show that foliar injury from saline aerosols is dependent upon the

following factors: 1) relative humidity (McCune et al.,1977; Moser,1975); 2)
temperature (Smith and Robinson,1971); 3) photoperiod (Simini and Leone,1982); 4)

salt particle size and composition (McCune et al.,1977); 5) rainfall after msure
(Silberman and McCune,1978); and 6) plant species (McCune et al.,1977).

McCune et al. (1977) reports that at equivalent exposures, saline mist with

45% of the particles larger than 150 p m in diameter caused more injury to foliage

than a mist in which 95% of the particles were 50 y m to 150 p m in diameter.

Relative humidity is a highly significant factor in foliar injury. Saline aerosols

deliquesce when the relative humidity exceeds 75% suggesting that the salts on the

surface are absorbed into the leaf only when they are hydrated (Cassidy,1971). The

penetration of the salt from the droplets across the epidermis is proportional to the
area of contact bctween droplet and epidermis and the concentration of salts within

the droplet (Logan,1975). Kannan (1980) reports that substances with high
molecular weight penetrate more slowly; ionic radius and degree of hydration also

influence the rate of penetration, favoring a lyotropic series (Haile Mariam,1965).
McCune et al. (1977) and Moser (1975) showed that when plants were exposed and

maintained at 75% or greater relative humidity for 12 hours per day, the toxicity of

saline particles was increased, i.e., it was doubled, as comoared to plants exposed to

50% relative humidity. Grattan, Maas and Ogata (1981) demonstrated that foliar
accumulation of Na+ and Cl were linear functions of salt deposition levels in pepper

-

(Caosium annum L.), corn (Zea mays L.), soybean (Glycine max L.) and tomato

(Lycopersicon lycopersicum L.).

|

| Simini and Leone (1982) studied Cl- uptake in 11 woody and nonwoody plant

! species under different conditions of temperature, relative humidity, and
-

photoperiod. In general, most species studied absorbed more Cl when exposed to

shorter photoperiods, lower temperatures, and higher relative humidities. The

authors suggest that increased light and temperature may cause structural changes

in the cuticle, leading to decreased permeability. Sargent and Blackman (1970) have

shown in young bean (Phaseolus vulgaris L.) leaves that the penetration rate of
chloride in the presence of light decreases as pH increases; in the dark, the rate of

absorption remains constant throughout the pH range.

12
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Crop salt tolerance is generally expressed as a function' of soil salinity.
However, Bernstein (1975) and Maas, Grattan and Ogata (1982) demonstrated that

the relative tolerance of crop species to saline aerosols and sprinkler irrigation
water is not the same as the tolerance of these same crops to soil salinity. Species

that do not appear to be specifically sensitive to Cl- and Na+ when surfaced
irrigated, may be injured by spraying saline irrigation water on the leaf surfaces.

Conversely, the response of plants to saline sprays does not necessarily parallel
known responses to soil salinity. Busch and Turner (1967) have reported that

sprinkling cotton with saline irrigation water caused leaf burn and yield reduction
not apparent with surface irrigation. Citrus trees will loose their leaves when
sprinkled with saline irrigation water but will not lose their leaves when surface
irrigated with the same water (Ehlig and Bernstein,1959). Because of these

differences, soil salinity studies have not proven to be a reliable guide for predicting

how saline drift may affect plants.

In general, field tests have shown foliar damage to be deoendent on plant
species and stage of development. Woody plants tend to be more sensitive to
aerosol drift than nonwoody plants (McCune et al.,1977), probably because of

continued salt absorption over the longer time period. McCune et al. (1977) studied

11 woody species treated with saline mists and found that the younger leaves of

deciduous species were more sensitive than older ones. A greater than 100-fold;

difference in median effective doses existed among the 11 species examined.

Increasing the relative humidity from 50% to 80% doubled the injurious effect as did
increasing the particle size of the mist ( > 150 y m). Francis and Curtis (1979)

,

conducted a 2-year field study using six tree species. Replicated field plots were

( sprayed with simulated saline cooling tower drift at concentrations ranging from
8685 to 13888 ppm at various spray rates. Injury was noted on tulip poplar stipules
(Liriodendron tulipifera L.), slight injury was noted on some white ash leaves
(Fraxinus americana L.) and significant injury was noted on flowering dogwood
(Cornus florida L.). Francis and Curtis (1979) suggest that dogwood may be a useful

bioindicator of saline drift because the intensity of tip and marginal necrosis was

related to Na+ and Cl accumulation in leaves.
-
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2.2.4. Plant Injury: Detrimental Concentrations of Airborne and Foliar Salts

Symptoms of plant damage from foliar absorption of saline aerosol drift are

characterized as acute and chronic. Acute symptoms include marginal foliar
necrosis, lesions, shoot-tip dieback, leaf curl, interveinal necrosis, and molding, a

| condition of stunted growth on the pollutant source side of the foliage (McCune et

al.,1977; Talbot,1979). Chronic effects, which are less obvious, are characterized

by a chlorotic condition in the interveinal regions, lighter leaves, slower growth, and
a change in structure and diversity in the plant community over time (McCune et

al., 1977). According to Hosker and Lindberg (1982), chronic exposure also may
increase susceptibility to disease and insect damage.

Numerous researchers have treated nonwoody plants with a simulated aerosol

salt drift. Mulchi and Armbruster (1975) investigated the effects of saline aerosol
on soybeans and corn. Severity of injury was directly proportional to the quantity of

salt and duration of exposure. In addition, yields of the treated plants were reduced
relative to control plants. In a subsequent study, Mulchi and Armbruster (1981)
found that application rates of 6.88 and 13.76 kg NaC1/ha wk* induced foliar injury

in soybean seedlings within 1 week. Rates of 13.76 kg NaC1/ha wk and 6.88 kg
NaC1/ha wk resulted in foliar injury to corn in 3 and 5 weeks, respectively. After 8

weeks, soybean recovered and no injury was observed in the upper canopy; however,

corn foliar injury became more pronounced with time. Mulchi and Armbruster

(1983) also have studied tobacco (Nicotiana tabacum L.) plants using either Nacl or

brackish water at rates of 0.97 to 22.24 kg/ha wk for 8 weeks. No foliar injury was
induced by treatment; however, an application rate of 4.0 kg/ha wk resulted in a

yield increase.

Grattan, Maas and Ogata (1981) treated peppers, tomatoes, and soybeans with

saline aerosols in an environmental chamber that simulated morning dew. A total

| deposition treatment level of 0.4 mg C1 -/cm2 resulted in foliar necrosis within 3 to

! 8 days. No injury symptoms were apparent, however, on any species when relative

humidity was maintained at 70% in the absence of the simulated morning dew.
McCune et al. (1977) has reported that sensitive plant species (corn, Canadiant

|

| hemlock [ Tsuga canadensis (L.) Carr.], dogwood) show adverse effects from saline
aerosols at Cl deposition levels ranging from 3 ug to 67 p g Cl /cm2 Susceptible

- -

1

i

* For conversion to equivalent english units,1 kg/ha wk = 0.891 lb/a wk
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species displayed extensive leaf burn, tip and marginal necrosis, and defoliation

following foliar application of saline aerosols.

Hassan (1981) observed that Nacl sprayed on bean plants stimulated
vegetative growth but reduced flower, pod, and seed growth. Bernstein and Francois

(1975) reported lower yields f: am bell peppers sprinkled with water containing 1450

mg/l of salts. Bernstein and Francois (1975) also found more leaf burn and lower

yields of plants sprinkled at 2.3 day intervals (seasonal average) compared to 3.5 and

4.75 day intervals and attribute the yield reduction primarily to foliar salt'

absorption. Eisikowitch (1979/1980) reported that an ecotype of the horned poppy

(Glaucium flavum, Crantz) has difficulty setting seed in locations exposed to winds

carrying sea spray.

In a study of the effect of salt drift from a nuclear generating station at
Turkey Point, Florida, Hindawi, Raniere and Rea (1976) found no effects on
indigenous vegetation; however, sweet corn and bush bean introduced 215 m from

the cooling tower exhibited leaf injury after 3 weeks of exposure. The authors then
treated 1, 3 , and 5-wiek-old bush beans with a saline aerosol with concentrations

of 5, 25, and 75 pg sea salt /m3 The incipient injury threshold was found to be 5

vg/m3 af ter 100 hours cumulative exposure to saline aerosols over a 4-week period.

The leaves from treated plants exhibited random chlorotic and necrotic areas on the

adaxial (upper) surfaces.

In controlled environment studies, plant salt tolerance and absorption rates

affected the amount of injury from saline spray. Barley (Hordeum vulgare L., 'Gus')

| treated with saline spray at rates of 15 and 30 meq/1 daily (5 days /wk) for seven

weeks induced only minor injury even though Na+ and Cl- were readily absorbed.

| Alfalfa (Medicago sativa L.) sprayed at the same rates absorbed less salt but

I exhibited more foliar damage. Cotton (Gossypium hirsutum L., 'Deltapine 90')
!

! sprayed at with 30 meq/1 and 60 meq/1 absorbed salt very slowly and exhibited little

foliar injury (Maas, Grattan and Ogata,1982).

Rochow (1978) studied the effects of calcium and sulfate deposition on leaves

in the vicinity of the Palisades Nuclear Plant in southwestern Michigan. Severe

, foliar damage was observed on all deciduous and evergreen tree species within 92 m
(-

i
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of the cooling towers and was attributed to the extremely high sulfate deposition

rate. Injury was similar to that caused by sulfur oxides.

Some studies show that foliar injury from saline aerosols is dependent not only

upon the size and composition of the salt particles deposited on the leaf tissue, but

also upom 1) the nature of the leaf surface; 2) climatic parameters, particularly
humidity; 3) plant species and age; and 4) cuticular thickness and composition
(Robertson and Kirkwood,1969; Bukovac, Flore and Baker,1979; Hull,1970; Leece,

1976). Most of the research on saline drift effects has focused on climatic
conditions similar or equivalent to a coastal climate with high humidity and
moderate to high rainfall. A literature search conducted in December 1983 by the

University of Arizona's College of Agriculture did not identify any published studies

assessing the impact of salt accumulation on native and cultivated plants in
noncoastal arid areas. A study of saline drif t effects with low humidity and sparse
rainfall should provide a better basis for assessment of the physiological and
biochemical mechanisms of foliar injury in an arid environment.

-

!

I

|

| -

|
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3. GENERAL STUDY APPROACH

3.1. SCOPE

This project investigated the effects of foliar deposition of simulated saline
drift on crop growth in noncoastal arid environments. Four levels of simulated
saline drift were applied to cotton, alfalfa, and barley cultivated in greenhouses, and

to cotton, alfalfa, and cantaloupe cultivated in a field near Marana, Arizona. At

both sites, evaluations were made of drif t deposition, accumulation of foliar salts,

foliar injury, and productivity.

The period of cultivation extended from April 1983 to November 1983. Barley

is a winter crop and was studied only at the greenhouse site where temperature

could be moderated. In contrast, cantaloupe was studied only at the field site
because cultivation of a vine crop in a greenhouse presents operational constraints.

To conform as closely as possible to agronomic conditions near the Palo Verde
Nuclear Generating Station all cultivation practices in the field followed those

commonly employed by Arizona growers.

3.2. RATIONALE

Cotton, barley, and alfalfa are three representative crops cultivated near the
Palo Verde Nuclear Generating Station (Figure 1 foldout in pocket, Data Summary

Volume Section B). Although not extensively grown in that area, cantaloupe is a
representative melon crop under consideration for cultivation in the region. The

,

.

| area near Marana, Arizona, was chosen as the agronomic field site because of the
proximity to the University of Arizona.

The chemical composition of the simulated saline drift was similar to that
i expected to be emitted from the cooling towers at the Palo Verde Nuclear

( Generating Station. Droplet mean diameter was approximately 100 y . Different

|
rates of application were used to provide a more comprehensive evaluation than

I could be obtained by using a single application rate. Greenhouses were employed to

j control variations caused by rain, temperature, wind, humidity, cultivation, soil,
irrigation, diseases, etc. The greenhouse study permitted more detailed evaluations

| 17
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and measurements of individual plants. Three species of crops were evaluated:
cotton (Gossypium hirsutum L., 'Deltapine 90'), alfalfa (Tiedicago sativa L.), and

barley (Hordeum vulgare L., 'Gus'). A special greenhouse chamber was designed for

the application of measured quantities of simulated saline drift to the plants.

Field studies were conducted on 6 acres of a commercially managed farm near

Marana, Arizona. Cotton (Gossypium hirsutum L., 'Deltapine 90'), alfalfa (%1edicago

sativa L.), and cantaloupe (Cucumis melo L., Top Mark') were cultivated. A special

tractor mounted sprayer was designed for applying measured quantities of simulated
b

saline drif t to the crops.

3.3. OBJECTIVE

The objective of this study was to evaluate the effects of foliar salt drift
deposition on the vegetative and reproductive development, and productivity of
selected crop species.

18
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4. MATERIALS AND METHODS

4.1. GREENHOUSE - PROJECT DESIGN

4.1.1. Description of the Greenhomes

The study was conducted in two greenhouses designated north and south and

located on' the University of Arizona Campus Agricultural Center. The north
greenhouse was 27 f t-by-72 ft (Figure 2); the south greenhouse was 22 f t-by-72 f t.

Drip irrigation systems were used. Plants were grown under sunlight filtered
through the clear plastic greenhouse covering. Air temperature was moderated by

evaporative coolers and average maximum temperature was approximately 30 C.

Relative humidity was increased to 75% or more three times per week by applying

water to the greenhouse floor. Temperature and relative humidity were monitored
by Omnidata Datapod Digital Recorders located at each end of the north greenhouse

(Project Study Plan [ PSP] Procedure CA-29).

4.1.2. Experimental Design

Each crop in the north greenhouse was grown in a randomized complete block

design with four replications. Each experimental unit consisted of four samples
grown in separate pots and separate benches were used for each crop (Figure 3).

The experiment was designed to statistically block the variability caused by the

temperature gradient from one end of the greenhouse to the other.

Randomized complete block designs were also used in the south greenhotue

(Figure 4). All three crops were grown on separate parts of the same bench. The

cotton and alfalfa each had three replications and the barley had two replications.

Each alfalfa experimental unit had five transplant pots and five seedling pots / unit.

|

| 4.1.3. Plant Culture

l
' Cotton (Gossypium hirsutum L. 'Deltapine 90'), alfalfa seedlings and

transplants (Medicago sativa L. 'Lew'), and barley (Hordeum vulgare L. 'Gus') were

| cultivated. Plants were grown in plastic pots filled with Terra-lite potting mix.

| Cotton was planted in 6-gallon pots; one plant per pot. Barley was planted in
|

!
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Figure 2. North greenhouse at the University of Arizona Campus Ar-'Oultural
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2-gallon pots and was thinned to two plants per pot. Alfalfa seeds were planted in

2-gallon pots and thinned to approximately 10 plants / pac (seedlings). Alfalfa
transplants from the United States Department of Agriculture's Plant Materials
Center were planted in 2-gallon pots. Clear plastic sheeting with holes cut for the
plants to grow through was placed over the pots. To help prevent overheating of the

soil the plastic covering was elevated on stakes 5 cm above the rim of the pot.

When required, irrigation was applied to the plants through the 1 gallon / hour

drip emitters. Irrigation duration ranged from 20 to 30 minutes, or until the water
began to leak from the bottom of the pot (PSP Procedures CA-36, and CA-39).

Fertilizer was added weekly to the irrigation water (fertigation). A Smith
Measure Mix Liquid Fertilizer Injector, Model R-3, ensured a uniform and constant

rate of application to each pot. Peter's Professional Water Soluble Fertilizer (20-
20-20 plus micronutrients) was initially used as the sole nutritional source. The

fertilizer injector mixed the weighed quantity of nutrients with irrigation water to
deliver a solution with a concentration of 100 ppm nitrogen. The total weekly
fertilizer amendment for each pot was 0.5 gallon of water and 100 ppm nitrogen.

When required to maintain proper nutrient levels, Hoagland's solution and urea were

applied directly to the pots (PSP Procedures CA-35, CA-36, and CA-39).

Lannate, Malathion 50, Thuricide, Fulex DDVP, and Clean Drop Dimethoate

267 EC Systemic Insecticide were used as needed for insect control in both
greenhouses (PSP Procedure CA-32).

4.1.4. Treatment

In the north greenhouse crop species were treated with four nominal rates of

deposition (0 [ distilled water],10,100, and 500 lbs/a yr). Whereas, in the south
greenhouse crop species were treated with 0 (distilled water) and a nominal 1000

lbs/a yr treatment. To apply these levels of treatment, a known volume and
composition of simulated saline drift was applied at regular intervals.

23
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4.1.4.1. Preparation of Simulated Saline Drift Treatment Solutions

Three simulated saline drift solution formulations were provided by the
Bechtel Power Corporation over the duration of this study (Table 2). Stock
solutions of each compound were prepared. Treatment solutions were
prepared by combining aliquots of the stock solutions with distilled water. The

amount of stock solutions used to prepare the final treatment solutions was
based on the hydrated chemical weights (Table 2a).

Salt solutions were applied to the plants in the greenhouses by means of

a chain driven spray boom mounted in a specially designed portable plexiglass

chamber measuring 4 f t-by-4 ft at the base with a height of 7 ft (Figures 5 and

6). Each spray rig was adjustable and was raised or lowered to approximately

0.5 m above the crop canopy during spraying. A vinyl curtain was attached at

the top of the spray chamber on a spring loaded roller to contain the spray
within the experimental unit. Velero was used to ensure a tight curtain seal at

the chamber sides. Gutters at each endpoint of boom travel collected excess

solution that dripped from the nozzles.

The volume of solution applied to the experimental units was dependent
upon nozzle delivery rates and spray boom speed. The speed of the boom was

adjusted so that the correct amount of solution could be dispersed over the
area of each experimental unit in two passes of the boom. The area of each
experimental unit was 1.48 m2 (16 ft ). As an example, the concentration of

the treatment solution to be applied to the experimental units in the nominal
500 lbs/a yr treatment group during a 5-day week, were calculated as follows:

treatment solution concentration [TSC] (g/1) =
|

| se.lt treatment (g/ experimental unit area [EUA] wk)
'

spray volume (1/EU A)

salt treatment:;

! 2 2500 lbs/a yr = 226800g/a yr ;. 43560 f t /a i. 52 wk/yr x 16 ft /EUA

| = 1.60 g/EUA wk
|

|
|
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T;bla 2.

Simulated Saline Drift Formula
(Provided by Bechtel Power Corporation)

Revision 2 Revision la Revision 0
5/24 - 7/19Chemical 7/20 - 12/2 -

Quantity lbs/1000 gal

Distilled H O 995 (gal) 995 (gal) 995 (gal)2

SO .10H O 68.0 68.0 68.0Na2 4 2

Nacl 54.0 54.0 54.0

NANO 3 26.6 26.6 26.6

CaCl 2H O 10.0 10.0 10.02 2

Si0 9H O 3.1 3.1 3.1Na2 3 2

KOH 2.5 2.5 --

MgSO 7H O 2.0 2.0 2.04 2

NaHCO3 0.6 0.6 0.6

NALCO 1370b 0.21 0.21 0.25 (NALCO 345)e

Na3PO 12H O 0.2 0.2 0.24 2

NH C1 0.05 0.05 0.054

BeSO *4H O 0.05 0.05 0.054 2

FeCl 6H O 0.04 0.04 0.043 2

NaF 0.03 0.03 0.03

H BO3 0.03 0.03 0.033

MnC'2*4H O 0.022 0.022 0.014 (MnCl )2 2

ZnCl2 0.02 0.02 0.02

sri 3H O 0.02 0.002 (sri .6H O) --

2 2 2 2

CuCl2 0.005 0.005 0.005

Phenol 0.0012 0.0012 --

AgNO3 0.0007 0.0007 0.0007

Pb(NO I32 0.0004 0.0004 0.0004

As2 3 0.0003 0.0003 0.00030

i Ba(NO )2 0.0002 0.0002 0.00023

CdCl2 0.0002 0.0002 0.0002

SeO2 0.0002 0.0002 0.0002

CrO3 0.0001 0.0001 0.0001

HgCl2 0.00002 0.00002 0.00002

a Not applied to plants,
b Proprietary water treatment chemical.
C NALCO 1370 used to prepare treatment solutions.
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Table 2a.

Simulated Saline Drif t Anhydrous Formula
(Provided by Bechtel Power Corporation)

Quantity Anhydrous
Chemical lbs/1000 gal lbs/1000 gal

+

Distilled H O 995 (gal)2

Na2SO 10H O 68.0 29.9794 2

Nacl 54.0 54.0

NANO 3 26.6 26.6
CaCl 2H O 10.0 7.5502 2

Si.0 9H O 3.1 1.331Na2 3 2

KOH 2.5 2.5
MgSO4 7H O 2.0 0.9772

NaHCO3 0.6 0.6
NALCO 1370a 0.21 0.21

Na3PO 12H O 0.2 0.08634 2

NH Cl 0.05 0.054

BeSO .4H O 0.05 0.034 2

FeCl 6H O 0.04 0.02353 2

NaF 0.03 0.03

H BO3 0.03 0.033

MnC1 4H O
'

O.022 0.01372 2

ZnCl2 0.02 0.02

sri 3H O 0.02 0.01732 2

CuCl2 0.005 0.005
Phenol 0.0012 0.0012

AgNO3 0.0007 0.0007

Pb(NO )2 0.0004- 0.00043

As2 3 0.0003 0.0003O

Ba(NO )2 0.0002 0.00023

CdCl2 0.0002 0.0002

SeO2 0.0002 0.0002

CrO3 0.0001 0.0001
HgCl2 0.00002 0.00002

TOTAL 167.48032 124.05612

* Proprietary water treatment chemical.
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Figure 6. Plexiglass chamber and spray boom rig
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spray volume:

2 nozzles = 0.0171/EUA day

TSC = 1.60g/EUA wk (0.0171/EUA day x 5 day /wk)

= 1.60g/EUA wk + 0.0851/EUA.wk

= 18.82g/l

Application rates and solution concentrations are shown in Table 3. The

nominal 100 lbs/a yr treatment solution was prepared by diluting an aliquot of

the nominal 500 lbs/a yr treatment solution. The nominal 10 lbs/a yr
treatment solution was prepared by diluting an aliquot of the nominal 100
lbs/a.yr treatment solution. The pH of each of the final solutions was adjusted

to 6.8-7.0 using sulfuric acid (H SO ). The calculations for the nominal 10002 4

lbs/a yr solution differed somewhat from the nominal 500 lbs/a yr solution

because the spray boom delivered only 15 ml with two passes of the boom,
requiring a treatment solution concentration of 42.67 g/l (PSP Procedurs

CA-25 and CA-33).

4.1.4.2. Application of Simulated Saline Drif t Treatment Solutions

Treatment was accomplished as follows: a stainless steel tank was
pressurized to 80 pounds per square inch (psi)15 psi using nitrogen gas and

connected to the Spraying Systems Model SF-2 (hollow cone) spray nozzles

located on the bottom of the spray boom. The volume of solution delivered
was monitored each spraying day in both greenhouses by holding a Nalgene

graduated cylinder beneath a moving nozzle, thus measuring the amount of
'

liquid sprayed by each nozzle during two passess of the boom. Delivery rates
were adjusted to the 15 ml or 17 m1 standard by adjusting the boom velocity.

Boom travel was then timed with a stopwatch in order to check and adjust
boom speed as the day progressed (PSP Procedure CA-22).

Spraying was done in increasing order of concentration, beginning with

the distilled water controls. After each spraying, the vinyl curtains were
raised and the outside of the gutters were wiped off to prevent excess solution

from dripping on the plants. The chamber then was moved to the next
experimental unit to be sprayed.

29;
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Table 3.

Greenhouse Treatment Rates and Solution Concentrations

.,

Treatment Nominal Treatment Treatment
Number Treatment Solution Solution

Rates Concentration Volume
(lbs/ayr) (mg/1) (ml)

1 Da 0 17 or 15b

2 10 376.3 17

3 100 3763 17
,

!

4 500 18815 17

5 1000 42667 15

I

a Distilled water.

b The treatment solution volumes in the north and south greenhouses were 17
and 15 ml, respectively.

30



. _ _ _ - _ . . . .

;

After the final spraying at each concentration level, 500 mi samples of

each treatment solution were collected from the nozzles. Analyses of the i

concentrations were run on weekly (5 day /wk) composite of these 500 ml

samples. The University Analytleal Center, Department of Chemistry,
University of Arizona, analyzed samples of the distilled water and simulated

*

saline drift solutions collected from the spray nozzles during spraying at the
; greenhouse. Total dissolved salts (TDS), pH, and ionic concentrations of major

species (sodium, chloride, sulfates, calcium, magnesium, potassium, and

) nitrates) and minor species were determined according to standard procedures

] (Methods for APS Salt Drif t Project).
'

Following completion of spraying, the chamber was placed on a cart for

cleanup. The nozzles were flushed with distilled water for 6 minutes, were L

removed from the spray rig, and were dried with compressed air. The nozzles

.| were not replaced in the spray rig until the next application day to ensure that
,

they remained dry and unclogged. The inside of the chamber was thoroughly j

cleaned and dried after completion of the spraying (PSP Procedure CA-22).
.

|

The salt delivery of the spray boom was evaluated tsing parafilm i

covered petri dishes (McCune et al.,1977). Two petri dishes covered with [

parafilm were placed at the plant canopy height. The two-nozzle spray boom I

; rig was operated in the same manner as in the treatments. After exposure to
the spray, the petri dishes were covered, marked, and returned to the

! laboratory for conductivity measurements,
e ;

in the laboratory, the parafilm was removed from the petri dishes, and I

the salt exposed side of parafilm was placed face down for 5 minutes in 6 ml
:

6

| of distilled water to dissolve the salts on the parafilm surface. Electrical j
j conductivity measurements then were taken of the 6 m1 solution with a Model

4503 Selectro Mark Analyzer. The quantity of salts deposited was estimated

from a standard curve (PSP Procedures CA-13 and CA-14).
i

Droplet size measurements were taken once a week using a photographic |

paper technique (Farlow,1954; Stainer and Stow, 1976). A piece of
'

j predeveloped paper (Iford-Ilfobrom 4.24K semi-mat, double weight, developed ;

i in Kodak Dektol developer, air dried in darkness) was placed under a nozzle at
,

I.
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the same height as the plant canopy. The spray boom was passed over the
paper once, covering it with droplets. The paper was exposed to bright light to

intensify the droplet marks, then placed in Kodak Fixer General Purpose (10
minutes), rinsed in water (10 minutes), and air dried. The droplets were

measured tming an ocular micrometer (20 mm diameter dise with 5 mm length

line divided into 50 units) installed in a 13ausch and Lomb Compound
Microscope (PSP Procedure CA-9).

A Sierra Instruments Model 244 Dichotomous Virtual Impactor was used

in the north greenhouse to monitor for background salts (PSP Procedure CA-

43).

Table 4 presents a schedule for planting, harvesting, and treatment for

the greenhouse experiments.

4.1.5. Evaluation of Plant Response

4.1.5.1. Selection of Plants for Evaluation

One plant from each experimental unit was used for repeatet
measurements using the porometer and psychrometer throughout the growing

season and was not included in the final harvest. Visual evaluations were
performed on the remaining plants of each experimental unit.

4.1.5.2. Visual Observations

Plants in the controls and the nominal 500 lbs/a yr or nominal 1000
lbs/a yr treatments were evaluated weekly. Observations were recorded and

photographs were taken of the plants. Plants were evaluated for insect and
fungal damage, necrosis, chlorosis, leaf deformity, plant height, turgidity,

epinasty, and the number of flowers and/or fruit estimated. Cotton flowers
were tagged as they appeared and the number of flowers were recorded (PSP

Procedures CA-24, CA-31, and CA-40).
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Table 4.

Planting, Harvesting and Treatment Schedule for the Greenhouse,1983

Planting Start of End of Sprav Days Date of
Crop Date Treatment Treatment Potentiala Applied Harvest

North Greenhouse

Cotton 5-27 6-3 10-12 94 92 10-13 to 10-17b

Alfalfa
transplants 5-12 6-3 12-2 101cd gged 6-24, 7-11,

11-20 8-1,8-24
9-12, 9-28,
10-25

seedlings 6-28 7-14 12-2 75cd 74cd 8-12, 9-12,
11-20 g.30,10-25

Barley 7-18 8-8 10-19 53 51 10-20

South Greenhouse

Cotton 6-29 7-13 11-11 88 86 11-14b

Alfalfa
d dtransplants 6-23 7-13 12-2 77 e 76 e 8-10, 9-6,

11-2e 9 27, 10 24
11-23f

d dseedlings 6-29 7-13 12-2 77 e 76 e 8-10, 9-6,
11-20 9-27, 10-24
11-23f

Barley 6-29 7-13 10-06 62 61 10-7

a Potential spray days are 5 days /wk Monday through Friday.
b Dates of biomass harvest, seed cotton harvested as it matured,
e Last day of any data collection, plants not sprayed on 2 November 1983.
d Plants not sprayed on date of harvest.
e Last day of any data collection 2 November 1983, plants sprayed,
f Plants moved to north greenhouse.
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4.1.5.3. Resident Surface Salts on Plants

The quantity of resident surface salts was estimated by measuring the
area of the leaves and washing the leaves to remove the accumulated salts

from the surface of the leaves.
,

Af ter biomass harvesting, all crop species were washed to remove the
! resident salts from the surface of the plants. The plastic bags in which the

plants were stored were rinsed with distilled water and the rinse water was
combined with the plant wash solution. Each plant was dipped once in a
beaker containing 2000 ml distilled water for 15 seconds and then was dipped

in a second beaker containing 2000 ml distilled water for another 15 seconds.

|
The water in the two beakers was then combined and a sample was reserved in

a 2-oz plastic bottle. Electrical conductivity readings were made on the
reserved sample. The concentration of the salt was determined from a
standard curve. Plastic gloves were worn at all times to prevent

contamination (PSP Procedures CA-3, CA-13, CA-27, and CA-28). "

4.1.5.4. Steady-State Porometer Measurements

Transpiration, diffusive resistance, relative humidity, leaf temperature,

and cuvetta temperature measurements were taken weekly from each plot on
the abaxial surface of the youngest fully expanded cotton leaf, the abaxial

.

surface of a barley leaf blade, and the fourth leaf down from an apex of an

alfalfa plant. All measurements were taken with a LI-COR LI-1600 Steady-
State Porometer. Measurements were taken from a 2.0 cm2 leaf area for
cotton and 0.6 cm2 leaf area for barley and alfalfa (Beardsell, Jarvis and
Davidson,1972)(PSP Procedure CA-42).

:

4.1.5.5. Leaf Area Measurements

Leaf area measurements were taken with the LI-COR LI-3000 Portable
Area Meter in the greenhouse and the LI-COR 3100 in the laboratory. One

plant was selected from each experimental unit for measurement at the time

of harvest. Approximately 20% to 25% of each representative alfalfa and
barley plant was removed from the plastic bag. Allleaves were removed from

34
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this sample and were run through the leaf area meter, and then dried. After
drying, the leaf area of the whole plant was estimated by comparing the dry

weight of the , sample to the dry weight of the entire plant. Cotton leaves
were separated'into several pieces in order to fit into the transparent sheath
(PSP Procedures CA-1, and CA-2).

4.1.5.6. Leaf Water Potential Measurements

Leaf water potential measurements were taken with a Wescor HP-115

Water Potential data system according to the method of Walker, Oosterhuis

and Savage (1983). Attached leaves were washed by dipping them in 500 ml of

distilled water for 30 seconds and allowing them to dry at room temperature.

Two 6-mm diameter leaf disks were taken from the fully expanded leaves of

cotton and barley. The two leaf disks were placed in a sample chamber,
abaxial^ side up, approximately 2 mm below the psychrometer (PSP Procedure

CA-2 6).
_

4.1.5.7. General Harvest and Yield Procedures

4.1.5.7.1. Alfalfa

Alfalfa plants were harvested when approximately 50% of the plants in

all experimental units were at 10 % bloom (approximately one

inflorescence / plant). The plants were cut approximately 2.5 cm above the soil

medium, immediately placed into labelled plastic bags, and stored in an ice
cooler until transfer to the main campus of the University of Arizona for
storage in a refrigerator. Fresh weights of alfalfa were taken as soon as the

plants were brought to the laboratory. In the north greenhouse, the
! transplants were harvested seven times, and the seedlings were harvested four

times. In the south greenhouse, the transplants and seedlings were harvested

four times (Table 4)(PSP Procedure CA-3).

Leaf area measurements were made at harvest on one representative

alfalfa plant from each experimental unit. A LI-COR LI-3000 leaf area meter

was used as previously described (cf. 4.1.5.5).

l

|

|
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The harvested alfalfa tissue was placed in paper bags and was dried in a

General Signal "Stabil-Therm" forced draft oven at 80 C for at least 36 hours.

Dry weights of each plant were then taken. The plants were then ground in a

UDY Cyclone Sample Mill (Model MS), and the ground samples were stored in
labelled envelopes. These samples were sent to the University of Arizona's

Soils, Water, and Plant Testing Laboratory for analysis of 13 essential
elements (nitrogen, phosphorus, potassium, calcium, magnesium, sulfur, boron,

copper, chlorine, iron, manganese, molybdenum, zine) and sodium. Twelve
plants from the control and the nominal 500 lbs/a yr simulated saline drif t
treatment were analyzed from six harvests (PSP Procedures CA-3, and CA-

23).>

4.1.5.7.2. Cotton

,

Seed cotton and bracts were harvested from each plant and weighed as

the bolls matured. The bracts were dried at 80 C for at least 36 hours in a
General Signal "Stabil-Therm" constant temperature oven and dry weights
were obtained. Lint samples were sent to the United States Department of

Agriculture Marketing Service Cotton Laboratory at Memphis, Tennessee, for

quality analysis (PSP Procedures CA-28, and CA-41).

Cotton leaves with attached petioles, green bolls, squares, and flowers

(including entire pedicels), stems, and all axillary branches were placed in

plastic bags. Fresh weights were obtained using a Mettler balance and the
samples were stored in a refrigerator. Plastic gloves were worn at all times

while harvesting the plant material.

The detached plant parts were rinsed in distilled water and electrical

conductivity readings were taken of the salt solution as previously described

(cf. 4.1.5.3.). Leaf area measurements were taken from 25% to 35% of the

leaves of one plant randomly selected from each plot. Dry weights of the leaf

samples were obtained and total leaf areas were estimated by comparing the

dry weight of each measured leaf area portion with the dry weight of the

| entire plant. The plants were dried and ground as described above. Twelve
control plants and an equal number of plants treated with nominal 500 lbs/a yr

simulated saline drift were analyzed for 13 essential elements and Na# (PSP

! Procedures CA-28, and CA-13).
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4.1.5.7.3. Barley

The heads of each barley plant were removed and placed in a labelled

plastic bag. The remaining above ground portion of each plant (stems, leaf
blades) was placed in another labelled plastic bag. Fresh weights were taken

using a Mettler balance and the plants stored in a refrigerator (PSP Procedure

CA-27).

Salts residing on the plant surfaces were washed off the plant with
distilled water as described above and electrical conductivity readings were

taken of the salt solutions (PSP Procedures CA-27, and CA-13).

The plants were dried as described above in Section 4.1.5.7.1. The dry

barley heads and florets were counted for each plant. The heads were

threshed to dislodge the seeds and winnowed to remove the chaff. Seeds were

counted and weighed and the percentage seed set for each plant was
determined. Dried plant material was ground using a UDY Cyclone Sample

Mill (Model MS) as described in section 4.1.5.7.1. Vegetative tissue from
,

twelve plants from the control and nominal 500 lbs/a yr simulated saline drif t
treatment were analyzed for 13 essential elements and Na# (PSP Procedures

CA-27, and CA-23).

4.2. FIELD PROJECT DESIGN

4.2.1. Experimental Design

The experimental plan for each crop in the field study consisted of a

| randomized complete block design with eight replications of each treatment.
Cotton (Gossypium hirsutum L. 'Deltapine 90'), alfalfa (Medicago sativa), and

j Cantaloupe (Cucumes melo L. Top Mark') were cultivated.

i
4.2.1.1. Cotton

!

| The cotton was grown in eight blocks arranged in two 985 f t-by-38 f t

strips. Each strip contained 20 plots. Each plot consisted of 12 rows 35 ft in
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length with 38 in. row spacing. Fifteen ft alleys were established between
plots. The 40 plots were numbered in sequence from 41 to 80. Two rows on
each side (east and west) of a plot served as border rows; the plants in these

rows were not analyzed. The two rows (rows 3 and 4) adjacent to the two

border rows on the eastern side (rows 1 and 2) were machine harvested at the
end of the season (Figure 7). Flower tagging and hand harvesting was
conducted in the third row from the western edge of each plot (row 10). Visual
observations were taken from the fourth row from the western edge of each

plot (row 9). Random selection of plants was accomplished by tossing a stick.
Additional measurements such as porometer and water potential readings were

taken in rows 9 and 10 (Figure 7). Data were not collected from the center
four rows (rows 5-8). Field roads measuring 13 ft wide were established on

each side of the two blocks to permit spraying with the tractor spray boom rig.

Four additional border rows were planted on the west and east side of the

experiment to act as buffers.

4.2.1.2. Alfalfa

Alfalfa was cultivated in four borders running north and south in an

established field of 3-year-old alfalfa. Each of the four borders consisted of
12 plots, numbered in sequence from 81 to 128. Each plot measured 35 ft-by-

18 ft and was separated from adjoining plots by 15 ft alleys (Figure 8). Plants

in the alfalfa plots used for observations and measurements were randomly

selected.

4.2.1.3. Cantaloupe

The cantaloupe was grown in eight experimental blocks grouped into two
I

; strips measuring 985 f t-by-20 ft. The two strips were separated by a 10-ft

alley. Forty plots were used, each measuring 35 ft by 20 ft and separated
from adjoining plots by 15-ft alleys. The plots were numbered in sequence

| from 1 to 40. Each plot contained three rows (north and south) spaced 80 in.

apart. The center row of each plot was used for plant and fruit evaluation

(Figure 9). Random selection of plants for visual evaluation was accomplished

by tossing a 55 cm-by-25 cm frame into the middle row (PSP Procedure CA-

18).

38
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4.2.2. Plant Culture

The alfalfa plots were established in e 3-year-old stand of alfalfa. The cotton

and cantaloupe were planted for this study. Cultural practices including the amount

and timing of irrigation for these crops were conducted by the farm operator, using

practices in general use for proper farm management, except for the application of

Benlate 50WP fungicide on the cantaloupe to control powdery mildew. Alfalfa was
commercially harvested with a swather and was baled before the first treatment and

following each sample harvest (PSP Procedures CA-17, and CA-19).

4.2.3. Treatment

.

Four nominal rates of deposition (0 [ distilled water),10,100, and 500 lbs/a yr)

and an unsprayed control were selected to evaluate the effects of foliar deposition
and accumulation on the selected species. In addition, a nominal 1000 lbs/a yr
treatment was included for alfalfa.

4.2.3.1. Preparation of Simulated Saline Drift Treatment Solutions

The composition of the simulated saline drift solution (Table 2) was
provided by the Bechtel Power Corporation and was the same as that used in

the greenhouse studies (cf. 4.1.4.1). The treatment solutions were prepared
from stock solutions (PSP Procedures CA-25, and CA-33).

The salt solution was applied to the plots by a modified tobacco sprayer

boom mounted on a Ford 1500 tractor. The sprayer had a 21 ft long spray
boom on one side that was vertically adjustable from 2 ft to 8 ft above the

j ground. The boom was shrouded in a polyethylene curtain measuring 30 in.

| across the top and 15 in, on the sides (Figures 10,11, and lla). The boom
carried four independent spray lines, each with 13 nozzles placed 19 in. apart,

| and had an effective spray width of 20.58 ft. Four tanks were mounted on the

tractor. Each tank was connected to its own corrosion resistent roller pump,
| pressure regulator, and spray line, thus avoiding the possibility of

contamination from other solutions (PSP Procedures CA-6, CA-16, and CA-
21).
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The concentration of the treatment solutions applied to the crops was

determined by nozzle delivery rates and tractor speed. The tractor speed was
established with the engine running at 1650 RPM + 50 RPM using a

,

tachometer. At 1650 rpm, the tractor was run in ninth gear to apply the 0,
nominal 10, and 100 lbs/a yr treatments, and in third gear to apply the nominal

500 and 1000 lbs/a yr treatments. Using a pressure of 90 psi the nozzle
delivery rate of each nozzle was approximately 98.4 ml/ min with a mass mean

droplet diameter of 100 p.

The plots for the three crops measured 35 ft in length. For calculations
of treatment solution concentrations, plot width was established at 20.58 f t

which is the total effective width of the spray boom. The transit time of the
tractor in third gear along the length of a plot was 33.5 seconds, and in ninth

gear, the transit time was 6.8 seconds. The concentration of treatment
solution applied to the plots in the nominal 100 lbs/a yr treatment group was

calculated as follows:

treatment solution concentration [TSC] (g/l) =

salt treatment (g/exoerimental unit area [EUA}wk)
spray volume (1/EUA)

where EUA = plot

salt treatment:

100 lbs/a yr = 45360g/a.yr + 52 wk/yr x 0.0165 a/EUA

= 14.393g/EUA wk

spray volume:

13 nozzles = 0.14511/EUA day

TSC = 14.393g/EUA wk +(0.14511/EUA day x 5 day /wk)

= 14.393 g/EUA wk + 0.7261/EUA wk

= 19.84g/l

;

!
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4.2.3.2. Application of Simulated Saline Drift Treatment Solutions

Each individual experimental plot was sprayed with one of the following

nominal treatments: no spray; O lbs/a.yr (distilled water); 10 lbs/a.yr; 100

lbs/a.yr; and 500 lbs/a.yr (Table 5). Each alfalfa block also included a plot
sprayed with a nominal 1000 lbs/a.yr treatment. In addition to the plot

number, each plot was also labelled with a treatment number (Figure 12).

Treatments 5 and 6 were sprayed using the nominal 100 lbs/a yr solution

as follows: for treatment 5, the tractor was slowed to one-fifth the speed at

which treatment 4 was sprayed, thus delivering 725 ml (5 x 145 ml) of the

nominal 100 lbs/a.yr solution to the treatment 5 plots. Treatment 6 was
sprayed in two passes of the tractor boom at the same speed as in treatment 5.

Thus 1450 ml (2 passes x 5 x 145 ml) of the nominal 100 lbs/a.yr solution was

applied to the treatment 6 plots.

The cotton plots were less than twice the width of the spray boom, and

the salt solutions were applied from each side of the plots. The center four
rows received more simulated saline drift, and were not used for data
collection.

Aliquots of solutions were collected from the spray boom nozzles and
were composited weekly; they then were analyzed at the University Analytical

Center to confirm treatment solution concentrations (cf. 4.1.4.2.).

In addition, deposition of salts was measured weekly (or as conditions
'

permitted) by placing three parafilm-covered petri dishes at the top of the

plant canopy (McCune et al.,1977). One dish was placed in each of three plots

at distances of approximately 5,10, and 15 ft from the edge of the plot. The

j tractor spray boom then was driven across each of the three plots under the
same operating conditions used for the treatments. After spraying, the dishes

| were covered and labelled. The dishes then were returned to the laboratory
.

and electrical conductivity measurements were taken as described above in

Section 4.1.4.2. (PSP Procedure CA-14).
|
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Table 5.

' Field Treatment Rates and Solution Concentrations

Treatment Nominal Treatment Treatment
Number Treatment Solution Solution

Rates Concentration Volume
(lbs/a yr) (mg/1) (ml)

1 no treatment 0 0

2 Oa 0 145

3 10 1.98 145

4 100 19.839 145

5 500 19.839 725 *

6 1000 19.839 1450

a Distilled water.

,-

,
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Droplet sizes were measured weekly as conditions permitted using the

procedure described above in Section 4.1.4.2. (PSP Procedure CA-9).

'

Table 6 presents a schedule for planting, harvesting, and treatment for

the field study.

! 4.2.4. Evaluation of Plant Response

4.2.4.1. Visual Observations

Visual observations followed the procedure described in Section 4.1.5.2.

(PSP Procedure CA-18).

i

4.2.4.2. Various Measurements

Suface salt deposition, steady-state porometer, leaf area, and leaf water

potential measurements were made as described above in Section 4.1.5. (PSP

Procedures CA-8, CA-11, CA-12, CA-4, CA-29, CA-1, CA-2, and CA-26).4

4.2.4.3. General Harvest and Yield Procedures

s.2.4.3.1. Cotton

Cotton was harvested by a two-row cotton picker from the third and
fourth rows (Figure 7). These rows were not used for any observations,
measurements, or other procedures. Cotton from each plot was kept separate

and the seed cotton yields weighed. The harvested cotton was ginned at the

University of Arizona Cotton Research Center. Lint samples were sent to the

United States Department of Agriculture Agricultural Marketing Service
Cotton Division Laboratory at Memphis, Tennessee, to determine fiber quality

(PSP Procedure CA-12).

Hand-harvested cotton was picked as it matured from a 7-ft section of
the tenth row of each plot as shown in Figure 7 (PSP Procedure CA-12 and

i CA-15).
|
|
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Table 6.

Planting, Harvesting and Treatment Schedule for the Marana Field Site,1983

Planting Start of End of Spray Days Date of
Crop Date Treatment Treatment Potential Applied Harvest

Cotton 5-2 5-24 12-1 137 137 11-1 machine
12-1 machine

Alfalfa Established plants 7-19 7-25 4a 3 7-25

7-25 9-1 28 31 9-1c,
-

9-1 11-3 45 43 11-3

Cantaloupe 5-24 6-6 9-28 83 83 8-19

8-29

9-9

10-11

a Spray application on harvest dates not counted. Treatment ended on day prior to harvest.

1
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Cotton leaves were dried and ground as described in Section 4.1.5.7.2.

Samples from each sprayed control plot and the nominal 500 lbs/a yr simulated

saline drift treatment were analyzed by the University of Arizona's Soils,
Water, and Plant Testing Laboratory, for 13 essential elements and Na+ (PSP

Procedure CA-23)

4.2.4.3.2. Alfalfa

Alfalfa plants were harvested when at least 50% of the plants in all plots

were at 10% bloom (approximately one inflorescence / plant). A 20 f t-by-30 in,

strip of alfalfa beginning approximately 5 ft to 6 ft into the plot was cut at a
height of about 1 in, with a Jari" Chief" Model "K" Sickle Bar Mower. The cut
alfalfa was raked and placed on a tarpaulin attached to a Pelouze Spring

Balance. A sample of the freshly cut alfalfa was retained for additional
analysis, e.g. leaf areas and moisture determinations. The field alfalfa was
sampled on 25 July,1 September and 3 November (Table 6).

Surface salt deposition, leaf areas, drying and grinding of alfalfa were

conducted according to procedures described in section 4.1.5.7.1. Samples

from the untreated control plots and the nominal 1000 lbs/a yr plots were
analyzed by the University of Arizona's Soils, Water, and Plant Testing
Laboratory for 13 essential elements and Na+ (PSP Procedures CA-11, CA-14,

CA-1, CA-2, and CA-23).

4.2.4.3.3. Cantaloupe

.

A 30 ft section in the center bed of each plot was staked to designate
the area to be harvested and weighed (Figure 9). Cantaloupe were considered

ripe when the color of the melon was light ten. Ilarvested cantaloupe were
weighed and counted and the average weight / plot was recorded. (PSP

Procedure CA-8)

liarvested cantaloupe were surface washed with tap water. The

cantaloupe fruit exclusive of the seed and rind was cut into 2.5-em cubes, and

stored in a freezer. The fruit samples from the unsprayed control and the
|

|
L
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nominal 500 lbs/a yr treatment were later freeze dried and stored until
chemical analysis by the University of Arizona's Soils, Water, and Plant
Testing Laboratory. Samples were analyzed for 13 essential elements and
Na+, arsenic, barium, cadmium, chromium, lead, mercury, strontium, and
selenium. (PSP Procedure CA-38).

4.3. CLIMATIC CONDITIONS

Omnidata Datapod Digital Recorders were installed in the cotton field at

Marana approximately 7 m south of the experimental plots and in a cotton fL.ld
approximately 2 km northwest of the Palo Verde Nuclear Generating Station.
Rainfall, temperature, and relative humidity, were monitored and recorded
throughout the growing season (May through November). Omnidata Datapod Digital

Recorders were set up at a desert site approximately 100 m north of the northwest

corner of the Marana field site. Rainfall, temperature, and relative humidity were

recorded throughout the growing season (May through November). Two Omnidata
Datapod Digital Recorders were installed in the north greenhouse to measure
relative humidity and temperature throughout the growing season (May through

November)(PSP Procedure CA-29).

4.4. STATISTICAL ANALYSIS METHODOLOGY

The north and south greenhouses were separate experiments; therefore, no
statistical comparisons were made.

In the observations that were recorded as a "1" for condition present or "0" for
condition absent, a chi-square test was used to determine if the fraction of
population affected was different between treatments.

4.4.1. One-time Measurements

Since all field and greenhouse experiments were conducted in randomized

complete blocks designs, each of the variables that were measured only once during

the experiment were subjected to an analysis of variance for the randomized
complete blocks design (Steel and Torrie,1980). An overall test of treatment
differences was conducted with the F ratio, F = mean square treatments /mean
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square error. If the F ratio test was declared significant (at the 5% level), then the

Least Significant Difference test was used to make comparisons among the
treatment means. When appropriate, a linear regression was computed with salt
treatment level as the independent variable and the measurement of interest as the

dependent variable (Procedure CA-34).

4.4.2. Repeated Measurements

! Those variables that were measured repeatedly over time on each of the
experimental units also were subjected to an analysis of variance. However,

| measures repeated over time on the same experimental units are multivariate
observations, and often the repeated measures are intercorrelated. A standard

procedure for repeated measures data is to test initially for the existence of the

correlation structure among orthogonal contrasts (a method of separating variability
,

| due to treatment effects into component parts) of the repeated measures (Bock,
1975). In these analyses, the chosen contrasts represent terms of a polynomial that>

expresses the trend over time (i.e., linear, quadratic, etc.). If the contrasts have

. independent errors (i.e., if they are uncorrelated and have equal variances) and the.

error variances are not different statistically, then the data may be analyzed with a

split plot analysis of variance using treatments as the main plot unit factor and time

(occasions of measurement) as the subplot unit factor. If tha contrasts are different

(statistically different), and differences' existed amorig the variances of the
contrasts, then a separate analysis of variance was conducted on each contrast. In

this latter case, the analysis was that for a randomized complete blocks analysis of

variance, and the F ratio test for treatments was a test for differences among
treatments in the trend over time and in treatment averages over time.

If the contrasts had intercorrelated errors (the error terms are not
independent), a multivariate analysis of variance was used to analyze the variability

among the treatments. Again the analysis of variance was a randomized blocks

analysis of variance, but it was for the multivariate observation of contrasts.

Any trends over time in the characteristics were estimated for each of the
treatments. If the characteristics changed over time, then the differences in those

trends among the treatments were tested for statistical significance. The 5% level
'

was used to determine significance unless otherwise stated (Procedure CA-34).
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Standard errors reported in this study were calculated by taking the square
root of the quotient resulting from the division of the mean square error by the

number of observations.

4.5. PROJECT STUDY PLANS, QUALITY ASSURANCE PROTOCOLS, AND

GREENHOUSE, FIELD, AND LABORATORY METHODS AND PROCEDURES

The following documents provide detailed descriptions of the materials and

methods used during this study:
An Assessment of Salt Drif t on the Productivity of Agricultural Crops in

the Vicinity of the Palo Verde Nuclear Generating Plant: 17 November 1983.

The Project Study Plan includes 42 procedures describing the laboratory and

field methods and related procedures used by personnel directly engaged in

this study. Refer to Table 7 for a complete listing of all field, greenhouse, and

laboratory procedures and methods.

Project for an Assessment of Salt Drift on the Productivity of
Agricultural Crops in the Vicinity of the Palo Verde Nuclear Generating
Station: 24 June 1983. The Quality Assurance Plan and protocol for this study.

Methods for APS Salt Drif t Project: 15 November 1983. The laboratory

procedures used by personnel at the University Analytical Center for analysis
of stock solutions, and composited treatment solutions.

Quality Assurance Plan for the Analysis of Salt Drift Deposition on Soll

and Vegetation Adjacent to the Palo Verde Nuclear Generating Station: 5

October 1983. The Quality Assurance Plan and laboratory procedures used by

personnel at the Soils, Water, and Plant Testing Laboraty for the analysis of

plant tissue.

|

|
t
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Table 7.:

List of Greenhouse, Field and Laboratory Methods and Procedures

Used and Contained in Project Study Plan
S

|

,

Procedure Title

t

CA-1 Procedure for Measurement of Leaf Area with LI-COR LI-3000 Portable Area
Meter

C A-2 Procedure for Measurement of Leaf Area with LI-COR LI-3100 Area Meter
i

CA-3 Procedure for Greenhouse Alfalfa Harvest

CA-4 Procedure for Use of the LI-COR LI-1G00 Porometer at the APS Project Field
Site

3

I CA-5 Procedure for Collecting Soil Samples

C A-6 ' Procedure for Calibration of the Tractor-Sprayer Spray Nozzles

; CA-7 Procedure for Use of Datamyte 1001 Data Recorder

! CA-8 Procedure for Harvesting Cantaloupe at the APS Project Field Site
'

CA-9 Procedure for Droplet Size Measurements

i CA-10 Procedure for Calibration of Mettler Balance AC 100

CA-11 Procedure for Harvesting Alfalfa at the APS Project Marana Field Site

CA-12 Procedure for Harvesting Cotton at the APS Project Marana Field Site
'

CA-13 Procedure for Electrical Conductivity Measurements of Salt Solutions ,

,

CA-14 Procedure for Salt Deposition Measurement in Spray Chamber and Fleid Plots

CA-15 Procedure for Tagging Cotton Blooms at the APS Project Field Site r

:

i CA-16 Procedure for Spraying Salt Solution on Field Study Plots .

CA-17 Procedure for Applying Benlate 50WP Fungicide to the Cantaloupe at the APS |

Field Site>

!- CA-18 Procedure for Making Field Site Plant Observations (Fleid Evaluation Form V-
3)

CA-19 Procedure for Field Cultural Practicesj

i

CA-20 ' Procedure for Calibration of Mettler Balance PC 2200

!
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Table 7 (cont.)

CA-21 Procedure for the Pre-Treatment and Post-Treatment Checks of the Tractor-
Sprayer

.

CA-22 Procedure for Use of Greenhouse Spray Chamber

CA-23 Procedure for Grinding Plant Tissue Samples with the UDY Cyclor.e Sample
Mill (Model MS)

CA-24 Procedure for Performing Greenhouse Site Plant Observations

CA-25 Procedure for Preparation of Synthetic Blowdown Solutions for Field and
Greenhouse Application

CA-26 Procedure for Use and Calibration of the Wescor HP-115 Psychrometer

CA-27 Procedure for Greenhouse Barley Harvest
, .

CA-28 Procedure for Greenhouse Cotton Blomass Harvest

CA-29 Procedure for Use of Environmental Data Recorders

CA-30 Procedure for Maintaining Laboratory Notebooks

CA-31 Procedure for Photographic Documentation

CA-32 ~ Procedure for Application of Pesticides in the Greenhouse During the APS
Study

CA-33 Procedure for Use of the Cole-Parmer Model 5994 pH Meter

CA-34 Procedure for Data Reduction

CA-35 Procedure for Use of the Smith Fertilizer Injector

CA-36 Procedure for Fertilizing and Watering Plants in the Greenhouse

CA-37 Procedure for Chain-of-Custody and Document Control

CA-38 Procedure for Preparation of Cantaloupe for Chemical Analysis

CA-39 Procedure for Indoor Drip irrigation

CA-40 Procedure for Tagging Blooms in the Greenhouse for the APS Project

C A-41 Procedure for Greenhouse Cotton Bollliarvest

CA-42 Procedure for Use of the Li-COR LI-1600 Porometer in the Greenhouse During
the APS Study

CA-43 Procedure for Use of the Sierra Series 244 Dichotomous Sampler (Virtual
,

Impactor)
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5. RESULTS

5.1, MONITORING THE DELIVERY OF THE SIMULATED SALINE DRIIT

Concentrations of the salts in the simulated saline drif t were monitored to
verify the levels of salts applied to the plots. Two different methods were used to
monitor these treatment levels. Daily samples of simulated saline drift treatment
solutions were collected directly from the spray nozzles, were composited weekly,

and were analyzed by the University Analytical Center; and electrical conductivity
measurements of salts deposited on parafilm covered petri dishes were taken as'

described in Section 4.1.4.2.

The amounts of salts applied to the greenhouse and field experimental plots

were based on the total chemical weights (Table 8). To adjust for the weight of

water in the hydrated salts, it was concluded that TDS better represented the
anhydrous salts in the solution (Table 2). Based on TDS the effective solution levels

were 74.1% of the nominal concentrations (Table 8).

5.1.1. Analytical Laboratory Analyses of Treatment Solutions

Analyses by the University Analytleal Center of weekly composited
treatment solutions collected from the spray nozzles in the greenhouse
indicated that TDS concentrations ranged from 102% to 133% of the

calculated effective treatment solutions concentrations (Table 9). Treatment
solutions were within 10% of calcu'.ated rates except for the nominal 10

lbs/a yr treatment level which was 133%.

Weekly treatment solutloas composites collected from the tractor
sprayer ranged from 101% to 107 % of the calculated effective TDS
concentrations (Table 10). These percentages are greater than the targeted ,

amounts and may be partially attributed to: 1) slight variations in the
concentrations of stock solutions used to prepare treatment solutions; 2) slight

variations in the aliquots of stock solution used to prepare treatment solutions;

3) experimental error during analytical determinations of the concentrations
of stock salutions; and 4) analytical error In the determinations of TDS

concentrations of the treatment solutions.

58

- .. --- -



. .. .. . . . .

. _ _ - -

Table 8.
'

Nominal and Effective Treatment Rates
(NTR and ETR)

Nominal TDS Treatment Raten Effective TDS Treatment Rateb
Itw/a yr mg/m Z.dayC lbs/a yr mg/mI dayC

0 0 0 0

10 4.3 7.4 3.2

100 43.0 74.1 31.9

500 215.1 371 159.4

1000 430.2 741 318.8
. ,

a Treatment assuming hydrated (formula weight) composition from Table 2.
b Treatment assuming anhydrous (lonic) composition from Table 2.
C Daily treatment rate based on 5 applications per week.
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Table 9.

Comparison of Calculated and Measured TDS in
Simulated Saline Drift Solutions (Greenhouse)s

Nomine! Effective
Treatment Treatment Calculated Effective TDS Average TDS of Sampled Percent of

Levels Levels of Treatment Solutions Treatment Solutions Effective TDS Treatment
Otus/a-yr) Obs/a-yr) (mg/l) (mg/l) Rate

North House

0 0 0 20.8 -

10 7.4 279 371 133

100 74.1 2790 2840 102

500 371.0 13900 14570 105

South House

0 0 0 54.4 -

1000 741 31600 34740 110

a Based on analyses of solutions tsed from 25 July to 28 November 1983 Data Summary Volurre Section C.
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Tatde it.
_

Comparison of Calcuteled and Measured Tils in
Simulated Saline Drift Sohstions (Field >

Nominal Fffective
Treatment Treatment Calculated Effective TDS Average TDS of Sempted Pereont of

Levels Levels of Treatment Schstions Treatment Solutions Effective TDS Treatment
Obs/=-yr) Obs/a-yr) (mg/1) (mg/I) Rete

0 0 0 34.3 -

10 7.4 1449 1483 181

100 74.1 14698 15779 187
g

e Based on analyses of solutions used from 25 July to 28 November 1983, Data Summary Volume Section C.

- .
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The ionic composition of these weekly composited samples of the
simulated saline drift solutions collected at the greenhouse and the field are in

Tables 11 and 12. Trace amounts of salts also were found in the distilled
water used at both the greenhouse and the field sites (Data Summary Volume

Section C).

5.1.2. Nozzle Delivery Rates

The delivery rate of all nozzles used in the field study was checked
weekly (approximately every five spraying days). A delivery rate of 49.2
ml/30 see per nozzle was used as the standard for calculating the

concentration of salt solutions to be sprayed in the field studies (cf. 4.1.4.).

The results of these measurements are graphed in Figure 13 and recorded in
the Data Summary Volume Table F-I. The individual nozzles were consistent

in their delivery rate.

Prior to the 13 September installation of new nozzles with stainless steel

cores there was a very gradual increase in the delivery rates. The greatest

increase (3.4%) occurred in the distilled water treatment line. The line used
'

to apoly the nominal 100 lbs/a yr and the nominal 500 lbs/a yr treatment
solution increased 1.4%. The line used for the nominal 10 lbs/a yr fluctuated

only slightly, delivering 3.4% less. Following the replacement of the nozzles

the delivery rate increased by 6.7%. During the field study, the measu:ed
delivery rates for the different lines based on the standard of 49.2 ml/30 see

were 5.4% greater, 0.9% less, and 4.8% greater for the 0, nominal 10 and

nominal 100 lbs/a yr treatment solutions, respectively (Figure 13). The

delivery of the spray nozzles positioned directly over the mechanically and
hand-harvested cotton rows were within 3% of the measured delivery rates.

5.1.3. Petri Dish Measurements of Salt Deposition

The deposition of simulated saline drift in the greenhouses as measured

by the petri dish method exceeded the calculated effective treatment rate for

all treatment levels. The averages for all greenhouse treatments and crops
are summarized from the Data Summary Volume Section D in Table 13.
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Tatje 11.

Comparison of the Ionic Concentrations of the Simulated Saline Drif t Treatment Solutions Used in the Greenhotse Study.
(Data Based on Itesults from the tiniversity Analytical Center Analyses from 25 July 1983 to 14 November 1983.)n '

~

'

Nominal Nominal ' Nominal Nominal
to Ilm/n yr Treatment 100 Itm/n yr Treatment 500 Itm/n yr Treatment 1000 lbs/n yr Treatment

Analytical Center Analytical Center Analytical Center
.

Analytieel Center
Calculated Analyses, Aver. Std. Calculated Analysos, Aver. Std. Calculated Analyses, Aver. Std. Calculated Analyses, Aver. Std.

lon (mg/I) (mg/1) Dev.h (mg/1) (mg/I) Dev.b (mg/l) (mg/l) Dev.h (mg/l) (mg/l) Dev.h

Ca 6.106 7.59 + 0.96 61.06 72.0 + 9.2 305.3 364.5 + 41.6 692.3 870.5 + 71.2
Mg 0.442 0.44 I 0.02 - 4.42 4.1 I 0.3 22.1 19.8 7 1.5 50.3 47.3 7 2.8
Na 87.07 114.2 I,25.1 870.7 836.1 I 69 4353.8 3923.0 }465.5 9872.6 9339.0 31118.2
K 3.912 4.12 + 0.31 39.12 38.4 + 3.7 195.6 186.3 + 6.7 - 443.3 428.5 + 12.1

''-
Cl 84.30 119.3 I 21.2 843.0 877.1 T 97.9 4215.1 4492.0 I 295.2 9553.9 10406.0 I 883.8'

SO4[ 47.27 65.5 I 59.6 472.7 586.4 I 59.2 2363.3 2772.0 I 220.5 5356.8 6289.0 I 545.9
NO3 43.48 65.1 T 7.2 434.8 484.2 T 44 2173.9 2358.0 I 419.6 4927.6 5581.0 I 782.6
Nil 4 0.038 0.079

-

0.377 0.2
~

1.886 2.10 -
-

4.275 5.52
-

Be 0.0057 0.0 0.057 0.0 0.286 0.0 0.646 0.064
Fe 0.002 0.0 0.020 0.0 0.101 0.10 2.095 0.50
F 0.030 0.0 0.304 0.37 1.521 1.45 3.446 2.65

cn 1103 0.064 0.096 0.638 1.53 3.188 6.99 7.225 13.49
G Mn 0.014 0.0 0.136 0.12 0.678 0.55 1.550 1.262

Zn 0.022 0.058 0.216 0.22 1.078 4.86 2.442 1.41
Sr 0.010 0.0 0.099 0.09 0.496 0.5 1.124 0.998
Cu 0.005 0.0 0.053 0.04 0.265 0.15 0.599 0.32
Ag 0.00t 0.0 0.010 0.0 0.050 0.027 0.113 0.075
Pb 0.0006 0.0 0.0056 0.0 0.028 0.0 0.064 0.312
As 0.0005 0.0 0.005 0.003 0.025 0.015 0.058 0.043
1 0.029 0.0 0.287 0.0 1.4364 0.0 3.255 0.0
Si 0.685 0.0 6.849 7.2 34.214 35.18 77.614 81.7
Da 0.0002 0.0 0.0024 0.0 0.012 0.07 0.027 0.824
Cd 0.0003 0.0 0.0028 0.0 0.014 0.042 0.031 0.094
Se 0.0003 0.0 0.0032 0.002 0.016 0.014 0.036 0.034
Cr 0.0001 0.0 0.0012 0.0 0.006 0.0 0.013 0.049
Ilg 0.00004 0.0 0.0004 0.0 0.002 0.0 0.004 0.0
IICO3 0.976 0.0 9.764 1.73 48.818 26.86 110.653 63.75
PO4 0.112 0.018 1.120 0.69 5.602 3.13 12.698 6.45

IONIC
SUM 274.6 376.6 + 82.0 2746 2909 + 223 13729 14188 + 1264 31125 33141 + 2369

a Individual ions may not he detectable in trentment solutions.

bStandard deviations were calculated only for Cn, Mg Na, K, Cl, SO , NO3 nnd ionic sums of individuni samples of treatment solutions.4
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Table 12.

Comparison of the Ionic Concentrations of the Simulated Saline Drift Treatment Solutiom Used in the Field Study.
(Data Based on Results from the University Analytical Center Analysis

from 25 July 1983 to 28 November 1983.)n

Nominal Nominal
10 Itm/n yr Treatment 100 Itm/nyr Trentment

Analytic Center Analytic Center
Calculated Analyses, Aver. Std. Calculated Analyses, Aver. Std.

lon (mg/l) (mg/I) Dev.h (mg/l) (mg/l) Dev.h

Ca 32.3 40.7 + 6.1 322.9 418.4 + 43.2,
Mg 2.3 2.2 + 0.2 23.4 21.7 + 1
Na 460.4 431.1 I 59.6 4603.5 4353.3 I 341.9
K 20.7 19.1 I 0.9 206.8 192.3 I 15.4
Cl 455.7 481.1 7 107.4 4556.R 4823.3 I 576.5
SO4 249.9 280.1 I 20.2 2498.6 2890.0 7 368.6
NO3 229.8 213.6 I 42 2298.4 2272.7 T 470.1
NII4 0.2 0.18 1.994 2.39
Be 0.03 0.0 0.301 0.04
Fe 0.098 0.0 0.977 0.33
P 0.161 0.2 1.608 1.84

ob BO3 0.337 0.95 3.37 7.01* Mn 0.072 0.032 ' O.723 0.79
Zn 0.114 0.14 1.139 0.82
Sr 0.052 0.017 0.524. 0.52
Cu 0.028 0.0 0.280 0.16
Ag 0.005 0.0 0.053 0.044
Pb 0.003 0.0 0.030 0.0
As 0.0027- 0.0003 0.027 0.015
I O.152 0.0 1.519 0.0
Si 3.620 0.0 36.204 41.31
th 0.0012 0.0 0.012 0.0
Cd 0.0015 0.0 0.015 0.047
Se 0.0017 0.0 0.017 0.0IR
Cr 0.0006 0.0 0.006 0.0
Hg 0.0002 0.0 0.002 0.0
IlCO3 5.161 1.97 51.613 25.R7
PO4 0.592 0.052 5.923 3.02

|' IONIC
SUM 1462 1471 + 195 I4617 15060 + 1307

a Individual ions may not be detectable in treatment solution.

b Standard deviations were eniculated only for Ca, Mg, Na, K, Cl, SO , NO3 and ionic sums of individual samples of4
trentment solutiom.
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Table 13.

Petri Dish Determinations of
Simulated Saline Drif t Deposition (Greenhouse)

i

I
TDS Deposition Effective'

Effective Petri Dish Treatment
Treatment Levela Measurementsb Levelse

(lbs/a yr) (Ibs/a yr)

0 6.1 -

7.4 17.3 2.34

74.0 112.0 1.51

371.0 518.0 1.40

741.0 909.0 1.23

a Based on actual treatment solution analyses.

b Calculations based on multiplying average daily deposition rate x 260
application days.

c Ratio of TDS data to effective treatment level.
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The average amount of TDS found on the petri dishes sampled in the
field ranged from 80% to 200% of the calculated effective treatment levels.
The averages for each field treatment level are summarized from Data
Summary Volume Section E in Table 14.

5.1.4. Calculated and Measured Delivery of Simulated Saline Drift

5.1.4.1. Greenhouse

Calculated effective treatment levels are compared with measured

| delivery rates for greenhouse cotton, as an example, in Figures 14 to 16.
Detailed tabular data and similar comparisons for greenhouse barley and
alfalfa are presented in Data Summary Volume Section D.

5.1.4.2. Field

A comparison of calculated and measured delivery rates are presented as

an example, for the field alfalfa plots in Figures 17 to 20. Additional data and
similar comparisons for the other field crops are presented in Data Summary

Volume Section E.

Petri dish deposition measurements of the simulated saline drift
solutions applied to the plots showed variability (Data Summary Volume
Section E). Variation in measurements may be attributed to sampling,
analytical and experimental error, and fluctuations in environmental

conditions.

| 5.1.5. Droplet Size
i
|

S.1.5.1. Greenhouse

' The mass mean diameter of simulated saline drift droplets is shown in

| Table 15. The overall mean was 105 p , S p greater than the expected 100 p

size. The size of the droplets in the simulated saline drift during June
declined to about 80 p , at which time the old nozzles were replaced (Data
Summary Volume Tables G-1 and G-2).

|

67

. --.



-_

Table 14.

Petri Dish Determinations of
Simulated Saline Drif t Deposition (Field)

TDS Deposition Effective
Effective Petri Dish Treatment

Treatment Levela Measurementsb Levelse
Obs/a yr) Obs/a yr)

0 6.7

7.4 14.7 1.99

74 69.5 0.94

371 296.6 0.80

741 852.1 1.15

a Based on actual treatment solution analyses.

b Calculations based on multiplying average daily deposition rate x 260
application days.

C Ratio of TDS data to effective treatment level.
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Figure 14. Simulated saline drift deposition levels for the
nominal 10 lbs/a * yr treated greenhouse cotton. The calculated
effective treatment level (targeted accumulation) is compared with
measured delivery (solution analysis data [ volume concentration
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Figure 16. Simulated saline drift deposition levels for the
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Figure 17. Simulated saline drift deposition levels for the
nominal 10 lbs/a * yr treated field alfalfa. The calculated effective
treatment level (targeted accumulation) is compared with
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Figure 18. Simulated saline drift deposition levels for the
nominal 100 lbs/a * yr treated field alfalfa. The calculated effective
treatment level (targeted accumulation) is compared with
measured delivery (solution analysis data [ volume concentration
data) and petri dish data).
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Figure 19. Simulated saline drift deposition levels for the
nominal 500 lbs/a t yr treated field alfalf a. The calculated effective
treatment level (targeted accumulation) is compared with
measured delivery (solution analysis data [ volume concentration
data] and petri dish data).
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Table 15.

Greenhouse Droplet Size Measurementsa

Seasonal
Nominal Mass

Treatment Mean Pooled
Levels Diameter Standard .

(lbs/a yr) (p) Deviationsb

0 106.2 40.8

10 103.1 39.4

100 106.9 40.7

500 104.7 39.7

a Data abstracted from Data Summary Volume Section G.

b Square root of the mean of individual variances.
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5.1.5.2. Field

The mass mean diameter of the droplets sprayed in the field study is

shown in Table 16 (Data Summary Volume Table G-3).

5.2. CLIMATIC COMPARISONS

5.2.1. The Palo Verde Nuclear Generating Station Field Site and Marana

The maximum temperature in a cotton field near the Palo Verde Nuclear

Generating Station was consistently higher than that at Marana field site except for

the weeks of 15 July and 11 November (Table 17; Figures 21a, 21b, 21c). The
difference in the weekly mean maximum temperatures between the two sites was

very small in June but increased gradually in July and August, reaching a peak
difference of 7.2 C during the first week of September. The difference in weekly

mean maximum temperatures between the two sites decreased gradually to less than

1 C difference in November (Table 17). The weather instruments at the Marana
field site and the Palo Verde field site were located in cotton fields. The

temperatures may have been affected by irrigation practices and microclimates

within the plant canopy. The weekly mean maximum temperatures for both field
sites were consistently lower than the weekly mean maximum temperatures for the

Marana desert site. This difference persisted until October when irrigation was

discontinued.

The weekly mean minimum temperatures at the two field sites were similar.
The mean minimum temperature at the Palo Verde field site was within 2.5 C of the

mean minimum temperatures at the Marana field site. The seasonal mean minimum

temperature was less than 0.1 C higher at the Palo Verde field site than at the

Marana field site.

The weekly means for maximum and minimum relative humidity were
consistently higher at the Marana field site than at the Palo Verde field site (Table

17). The maximum seasonal mean relative humidity was 5.4% higher and the

minimum seasonal mean relative humidity 17.8% higher at the Marana field site
(Table 17: Figure 22a, 22b). The maximum and minimum means at both the Palo
Verde field site and the Marana field site were greater than those recorded at the

77
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Table 16.

Field Droplet Size Measurementsa

Seasonal
Nominal Mass Pooled

Treatment Mean Standard
Levels Diameter Deviationse

(lbs/a yr) (p)

0 97.0 36.2

10 97.7 35.6

100 96.0 35.4b

500 96.0 35.4b

a Data abstracted from Data Summary Volume Section G.

b ame spray line used for these treatments.S

C Square root of the mean of individual variancas.
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Figure 21a. Maximum and minimum temperatures recorded during the growing season at the Marana field site

Gaps Indicate missing data.
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desert site until October (Figure 22c). In October and November, however, higher

means were recorded at the desert site than at the Palo Verde field site, in part due

to the excessive precipitation received in the Marana region from an unusually large

storm in late September and early October.

The amounts of precipitation received at Marana and the Palo Verde field site

were nearly equal until 18 August. Marana received 2 in. of rain during this period,

and the Palo Verde field site received 2.03 in. During late August and early

September, Marana received more than 1.25 in. more precipitation than the Palo
Verde field site. An unusually large storm in late September and early October lef t

5.5 in, of rain at Marana site. The Palo Verde field site received less than 0.75 in.

of rain from this storm (Figure 23). Total rainfall was 10.58 in. at Marana and 4.16

in at the Palo Verde field site, for the duration of this study.

5.2.2. Greenhouse

The daily maximum temperatures in the north greenhouse ranged from 25 C to
45 C. Maximum temperatures were higher at the east end of the greenhouse, except

in November. These variations in temperature can be attributed to the evaporative

coolers located at the west end and the exhaust fans located at the east end of the
greenhouse. Minimum temperatures at both ends of the greenhouse did not vary by

more than 2 C (Figures 24a,245).

Recording of the relative humidity in the greenhouse during May 1983 to
October 1983 shows that the relative humidity reached 75% or greater each day for

approximately 6 hr,12 hr,17 hr, 20 he, and 12 hr, during the months of June, July,

August, September, and October, respectively (Figure 25a, 25b, Data Summary
Volume Tables H-1, H-2).

Analysis of the air quality in the north greenhouse showed that there were no

significant difference in ionic species concentration between days on which spraying
with the simulated saline drift took place and nonspraying days (Data Summary

Volume Section C).
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5.3. GREENHOUSE EXPERIMENTAL RESULTS

5.3.1. Cotton

5.3.1.1. Resident Salts on Cotton Leaf Surfaces

There were no significant differences among the treatments in the north

greenhouse for resident surface salts. The mean concentrations of resident
! surface salts were 0.045, 0.059, 0.048, 0.047 mg/cm2 of leaf area and 10.2,

9.4,10.6, and 9.2 mg/g leaf dry weight for the 0,10,100, and 500 lbs/a yr
nominal treatments, respectively (Data Summary Volume Table I-7).

In the south greenhouse, cotton plants treated with nominal 1000 lbs/a yr

simulated saline drift accumulated approximately 23 percent more surface

salts /g dry weight of leaves than the controls (Table 18, Data Summary
Volume Table I-7). These values were statistically different. The mean

concentrations of resident surface salts were 22.3 and 29.2 mg/g leaf dry
weight for the 0 and nominal 1000 lbs/a yr treatment, respectively. On a leaf
area basis, the resident salts on the control and treated plants are both 0.13
mg/cm2

5.3.1.2. Cotton Leaf Tissue Analysis

Tissue analysis showed that salts accumulated within cotton leaf tissue
+

(Data Summary Volume Tables T1-1 to M-4). At harvest, the average Na
concentration in the leaves of the nominal 500 lbs/a yr treated cotton plants

(4187 ppm) was approximately six times that of the control plants (662 ppm).,

The average Cl- concentration in the treated plants (9901 ppm) was
( approximately twice that in the controls (5301 ppm). Only the Na+ and Cl-

concentrations were statistically different (Table 18).

5.3.1.3. Phenological Responses

I

) The plants in the nominal 1000 lbs/a yr treatment group in the south
greenhouse on the average were 19 cm shorter than the controls. This 15%

reduction was consistent from 9 September to biomass harvest and was
(
,

I

'

02
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Table 18.

Significant Differences

Visual Evaluatiers

; Nominal Treatment Level
' Obs/ayr) standard

Crop Variablea Ilarvest 0 500 1000 Error

:

| Cotton IIeight/ Plant (cm) Trend difference
j North Greenhouse
!

No. Nodes / Plant Tren'd difference
;

I No. Bolls / Plant 10.27 12.9.2 * 0.78
3 7/27, 8/4, 8/9, 8/15, 8/23,

8/30, 9/8, 9/13, 9/29, 10/5

; Tip Necrosis (% leaves / plant) 4.08 7.33 * 0.89
8/30, 9/8, 9/13, 9/29, 10/5

Margin Necrosis 0.7 3.23 * 0.16
(% area / leaf)
7/6, 7/11, 7/18, 7/27, 8/4, 8/9,
8/15, 8/23, 8/30, 9/8, 9/13, 9/29,
10/5

General Chlorosis 37.50 45.80 * 0.86
; (% leaves / plant)
| 8/30, 9/8, 9/13, 9/29, 10/5

hLeafshed/ plant 3.42 3.93 * 0.09:

7/27, 8/4, 8/9, 8/15, 8/23, 8/30,
9/8, 9/13, 9/29, 10/5

Deformity- Margin Curic 0.69 0.80 * 0.10
8/9, 8/15, 8/23, 8/30, 9/8, 9/13,
9/29, 10/5

_ .____ _ __ _ ____ - ___ _____________
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Table 18 (cont.)

Nominal Treatment Level
(lbs/a.yr) Standard

Crop Variable liarvest 0 500 1000 Error

Cotton Square shed/plantb 0.53 1.27 * 0.13
North Greenhouse 8/9, 8/15, 8/23, 8/30, 9/8

Cotton Height / Plant (cm) Trend difference
South Greenhouse

No. Flowers / Plant 0.36 0.23 0.04

Tip Necrosisc 0.45 * 0.9 0.02
8/1, 9/9, 9/28, 10/10, 10/19,

g 10/26, 11/1

i Tip Necrosis (% leaves / plant) 5.85 * 27.86 1.69
8/1, 9/9, 9/28, 10/10, 10/19,

; 10/26, 11/1

Margin Necrosis (% leaves / plant) 5.42 * 27.75 3.01
] 8/1, 9/9, 9/28, 10/10, 10/19,

10/26, 11/1

Spot Necrosis (% leaves / plant) 0.77 * 6.37 0.87
8/1, 9/9, 9/28, 10/10, 10/19,
10/26, 11/1

i Surface Chlorosis (% leaves / plant) 29.12 * 23.39 0.90
7/8, 8/1, 9/9, 9/28, 10/10, 10/19,
10/26, 11/1

Barley - North Spot Chlorosis (% leaves / plant) 4.17 10.25 * 2.9
Greenhouse 8/17, 8/24, 9/1, 9/8, 9/14

|

.
I
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Table 18 (cont.)

Nominal Treatment Level
(lbs/a yr) Standard

Crop Variable flarvest 0 500 1000 Error

Barley - North General Chlorosis (% leaves /p' ant) 29.9 34.3 * 2.75
Greenhouse 8/17, 8/24, 9/1, 9/8, 9/14, 9/29,

10/7, 10/12

Barley - South Tip Necrosisc 0.33 * 0.36 0.0001
Greenhouse 7/19, 8/8, 9/14, 9/23

Margin Necrosis (% leaves / plant) 1.39 * 2.96 0.14
7/19, 8/8, 9/14, 9/23

1

E Cotton - Field Chlorosis (% leaves / plant) 15.4 12.1 * 0.58
7/5, 7/13, 7/26, 8/3, 8/25, 9/2,

! 9/12, 9/15, 9/27, 10/13

Chlorosis (% area / leaf) 24.3 19.2 * 1.16
7/5, 7/13, 7/26, 8/3, 8/25, 9/2,
9/12, 9/15, 9/27, 10/13

Chlorosis - Surface Yellowe 0.38 0.29 * 0.03
8/25, 9/2, 9/12, 9/15, 9/27, 10/13

Alfalfa - Field Chlorosis (% leaves) 6.94 * 9.5 0.62

Margin Necrosise 0.08 * 0.28 0.04

North Greenhouse IIcight (cm)/ Plant Seventh 32.6 30.87 0.40
Alfalfa Transplants

Diameter (NS) (em) Second 16.25 18.00 0.56
(NS) (cm) Fourth 20.30 24.15 0.06
(EW) (em) Fourth 19.25 22.75 0.72

. - _ _ - - _ - - - _ _ _ _ _ - _ _ _ _ _
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Tabla 18 (cont.)

Nominal Treatment Level
(lbs/a yr) Standard

Crop Variable Harvest 0 500 1000 Error

No.of Stems / Plant Thirdd 11.04 13.00 0.05

Perecat Bloom / Plant Second 3.00 0.83 0.20
Thirdd 3.54 4.79 0.76

Chlorosis - Surface Yellow First 0.46 0.04 0.01
in PopulationC

North Greenhouse Height (cm)/ Plant Second 49.97 47.20 0.36
Alfalfa Seedlings

No. of Stems / Plant Fifth 30.83 33.75 0.07

Abscission in Populatione Fourth 0.94 1.06 0.02

$ Spot Chlorosis (% arca/ leaf) Fifth 19.58 7.92 2.26

South Greenhouse Abscission in Populatione Third 0.58 1.00 0.06
Alfalfa Transplants

Surface Chlorosis (% leaves / plant) Fifth 55.00 30.83 3.11

South Greenhouse Abscission in Populatione Fourth 0.50 0.84 0.03
Alfalfa Seedlings

,

a Dates are listed for individual variables which were significant only for the dates listed, all dates listed were analyzed
collectively.

b Each value represents the mean number of leaves, squares, or bolls shed for 12 plants.

C in each observation, condition was noted as "1," present or "O," absent. The resultant mean represents the fraction of the
- population affected with the condition.

d Linear response difference between treatment.

* In each observation, condition was noted as "O," no leaves abscised, "I," few leaves abscised, or "2," many leaves abseised.

The resultant mean represents an index of the severity of the condition throughout the population.

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _
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Tabia 18 (cont.)

liarvest Data

. Nominal Treatment Level
flhs/n vr) Standard

Crop Variable No Tmt. O to 100 500 1000 F.rror b Sb

Cot ton - Fresh Weight * 21.58 29.76 28.73 31.36 * 1,39 -- --

North Greenhouse Bracts / Plant
(8)

Dry Weight * 18.91 25.92 25.62 34.89 * 2.28 -- --
*

Bracts / Plant
(R)

t

Seed Cotton * 63.90 83.31 81.56 88.94 * 3.67 -- --
i Weight / Plant

(K)
,

'
Lint Weight / Plant * 24.92 32.49 30.81 34.69 * 1.43 -- --

k)
I

j $ Alfalfa - Leaf Surface Salt /' Field Leaf Area
t

, mmhos/em2 0.0077 0.0066 0.0082 0.0139 0.0159 0.0274 0.0025 0.1939 0.0293I

mg/cm2 0.0014 0.0015 0.0027 0.0087 0.0103 0.0248
j

Leaf Surface Salt /
Plant Dry Weight

mmhos/g 0.8997 0.7225 0.8983 1.5455 1.9025- 3.2763 0.2721 0.0023 0.0002

mg/g 0.1779 0.1575 0.2858 0.8990 1.2127 2.8552

Cotton - No. Bolls 147.0 152.0 138.4 135.1 116.9 * 7.02 -0.0561 0.0172Field
lland liarvested Seed Cotton (g/ plot) 583.3 631.0 543.9 516.4 439.7 * 30.41 -0.2876 0.0744

Alfalfa Seedlings Leaf Surfmee Salt /
North Greenhoice Leaf Area

;
mmhos/em2 * 0.0034 0.0036 0.0036 0.0091 - * 0.00048 -- --o

mg/cm2 * 0.0084 0.0090 0.0093 0.0266 *
>

! Leaf Surface Salt /
Plant Dry Weight

i
___ ________
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Table 18 (cont.)

Nominal Treatment Level
fitm/n yr) Standard

Crop Variable No Tmt. 0 10 100 500 1000~ Error b Sb

mmhos/g * 0.4766 0.5730 0.6005 1.1443 * 0.02400 0.00127 0.00006

mg/g * 0.7643 0.9287 1.2242 2.7100 *

Alfalfa Seedlings Fresh Weight (g) * 84.64 * * * 96.15 1.54 -- --

South Greenhotse
Leaf Surface Salt /
Leaf Area

mmhos/em2 * 0.0025 * * * 0.0115 0.0004 -- --

mg/cm2 * 0.0061 * * * 0.0346 0.0015

Leaf Surface Salt /
Plant Dry Weight

m mhos/g * 0.4086 * * * 1.5552 0.0330e
00

mg/g * 1.0483 * * * 4.7179 0.218

Alfalfa Transplants Leaf Surface Salt /
North Greenhotse Leaf Area

mmhos/em2 * 0.0033 0.0032 0.0040 0.0079 * 0.00065 0.09430 0.00860

mg/cm2 * 0.0070 0.0070 0.0098 0.0224 *

Leaf Surface Salt /
Plant Dry Weight

mmhos/g * 0.3668 0.4169 0.5074 0.9638 * 0.026 0.00116 0.00006

mg/g * 0.7643 0.9287 1.2242 2.7100 *

Alfalfa Transplants Leaf Surface Salt /
South Greenhoice Leaf Area

- mmhos/em2 * 0.0033 * * * 0.0121 0.0007 -- --

mg/cm2 * 0.0084 * * * 0.0365 0.0021

-- _ - ___ __ - ____.
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Table 18 (cont.)

Nominal Treatment Level
(ths/n-yr) Standarel

Crop Variable No Tmt. O to 100 500 1000 Error b Sb

~

Leaf Surface Salt /
Plant Dry Weight

mmhos/g * 0.3644 * * * 1.3805 0.0044 -- --

mg/g * 0.9273 * * * 4.1347 0.021

Barley No. Seeds / Plant * 263.00 198.67 203.08 296.67 * 18.01 -- --

North Greenhouse
Leaf Surface Salt / * 3.82 3.76 3.98 6.22 0.53
Plant Dry Weight
(mg/g)

Barley Leaf Surface Salt / 5.31 11.66 0.862
South Greenhouse Plant Dry Weight

@ (mg/g)

* 459.26 * * * 416.02 6.50 -- --Cotton Total Fresh Weight /
South Greenhouse

South Greenhotse Plant (g)

* 128.53 * * * 115.29 0.93 -- --Total Dry Weight /
Plant (g)

Leaf Surface Salt / * 22.28 * * * 29.18 0.92 -- --

Dry Weight of Leaves
(mg/g)

i

I
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Table 18 (cont.)

Porometer Data

Nominal Treatment Level
fitm/n-yr) Standard

Crop Variable No Tmt. 0 10 100 500 Error b Sb

Cotton - Field Leaf Temperature 33.47 33.24 33.67 33.46 33.05 0.14 -0.00121 0.00035
(C)

Temperature 2.4327 2.5765 2.3332 2.4230 2.6246 0.0586 0.00057 0.00015Differential
(C)

Barley Leaf Temperattre * 26.83 26.98 27.28 27.78 0.19 0.0017065 0.000456North Greenhotne, (C)
P.M.

Temperature * 1.63 1.46 1.30 1.I6 0.08 -0.000729 0.000191Differential
g (C)
e

i
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Table 18 (cont.)

Tissue Analyses

Nominal Treatment Level
(Ibs/a.yr) Standard

Crop Variable Controla 500 1000 Error

North Greenhouse

Cotton Na 662.43 4186.92 - 419.37
Cl 5301.00 9900.92 - 302.80

Alfalfa (Transplants) Na 344.75 833.32 - 48.28
Cl 6335,86 7508.19 - 112.89

Barley Na 1882.67 2872.67 - 82.39
Mn 72.80 59.18 - 1.98-

g

Field

Cantaloupe N 15419.38 13473.50 - 469.98

Cotton Na 1005.94 4651,86 - 121.68;

Ca 35314.00 31329.00 - 828,85;

Mg 4275.14 3320.29 - 111.00.

B 48.36 40.64 1.78--

Cl 18046.29 22500.29 - 515.02a

4

' Alfalfa Na 911.00 3653.00 152.26-

: Cl 9801.25 - 14848.63 764.92
i

!

a The sprayed control was analyzed in the greenhouse study, and unsprayed controls in the field study.

|

|
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statistically significant (Figure 26, Data Summary Volume Table J-5). There
was no significant difference in the number of nodes / plant between the
treated plants and the controls. The number of flowers per plant per
observation (seasonal average)* was significantly lower for the nominal 1000

lbs/a yr treatment (0.23 flowers / plant) than in the control (0.36 flowers / plant)

(Table 18, Data Summary Volume Table J-5). There was no significant
difference in the number of bolls in the treated plants and the controls. No
other statistically significant visual phenological differences were observed.

In the north greenhouse, statistical analysis showed that turgidity,
epinasty, and number of stems / plant were not affected by the simulated saline

treatment.

A comparison of plant heights (only between control and the nominal 500
lbs/a yr treatment) showed that: 1) control plants and treated plants were not

different from 14 June to 11 July; 2) the treated plants were significantly
taller than control plants from 11 July to 15 August; and 3) control plants were

significantly taller than treated plants from 15 August to 5 October (Figure
27, Data Summary Volume Table J-4).

In the earlier part of the growing season, the number of nodes on the

nominal 500 lbs/a yr treated plants during the middle and latter part of the
growing season is significant, and that the simulated saline drift treatments

appear to have reduced the height of the treated plants from 15 August to 5
October (Figure 27, Data Summary Volume Table J-4).

No significant differences were observed in the number of squares and

the number of flowers-between control plants and the nominal 500 lbs/a yr

treatment; however, the number of bolls / plant (seasonal average) and
flowers / plant (seasonal average) was significantly greater for the nominal 500

lbs/a yr treatment (12.2 bolls / plant) than for the controls (10.3 bolls / plant)

(Data Summary Volume Table J-4). In addition, the seasonal average of the

number of plants per observation in which squares and leaves were shed is

statistically greater in the treated plants (nominal 500 lbs/a.yr) than in the
control plants (Table 18, Data Summary Volume Table J-4)

*The average value for all individual measurements taken during the entire growing
season.
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5.3.1.4. Faliar Injury

Tip and marginal necrosis were observed on the leaves in both the
control an'd the nominal 1000 lbs/a.yr treated plants; however, the percentage

of leaves / plant showing tip and/or marginal necrosis over time was
significantly greater in the saline treated plants (Table 19, Data Summary

Volume Table J-5). Based on seasonal averages, the nominal 1000 lbs/a yr

treatment exhibited approximately five times more leaf tip and margin
necrosis / plant than the controls (Table 19). This necrosis was observed

throughout the growing season. The percent area of the affected leaves
showing tip and margin necrosis in the nomin11 1000 lbs/a yr ranged from
0.42% to 23.33% (Data Summary Volume Table J-5).

The seasonal averages of the percent leaves / plant showing spot necrosis

was significantly higher in the treated plants (0.77%) than in the controls
(6.37%), but this higher percentage was observed only during the earlier
observation dates (Table 18, Data Summary Volume Table J-5). These results

may have been influenced by the use of insecticides and nutritional
deficiencies.

Tip, margin, and spot chlorosis were not observed on the cotton plants

(nominal 1000 lbs/a yr or 0 lbs/a yr) during most of the observation periods.

However, these plants did exhibit pale green general chlorosis throughout the
growing season. The nominal 1000 lbs/a yr treated plants showed significantly

less general chlorotic leaves / plant than the controls over the growing season
(Data Summary Volume Table J-5).

Plants in the north greenhouse treated with the nominal 500 lbs/a yr
treatment did not exhibit increases in marginal, or spot necrosis (%
leaves / plant) when compared to the controls. Ilowever, the number of leaves

exhibiting tip necrosis was significantly greater in the treated plants (7.3%)
than in the controls (4.1%) from 30 August to 5 October. Analysis of the data

in Data Summary Volume Table J-4 shows that from 6 July to 27 July, the

necrotic injury probably was caused by leafburn from an insecticide. The
seasonal average of percent leaf area having marginal necrosis was
significantly higher in the nominal 500 lbs/a yr treatment (3.23%) than in the

controls (0.7%) (Table 18, Data Summary Volume Table J-4).

105
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Table 19.

Visual Evaluations for Necrosis in Cotton
Treated with Nominal 1000 lbs/a yr Simulated Saline Drif t

4

IE I

Nominal Date
Variable Treatment Seasonal Average

Levels
(Ibs/a yr) 7/18 8/1 9/9 9/28 10/10 10/19 10/26 11/1 % Sg

Tip Necrosis 0 0 0 0 0 0 1.7 17.5 8.8 5.9 1.69
% Leaves / Plant 1000 0 1.7 19.6 35.4 30.0 36.7 37.5 34.2 27.9

i g Margin Necrosis 0 0 0 0 0.8 0.4 17.5 11.3 8.0 5.4 3.01
" o % Leaves / Plant 1000 0 0.4 0 0 19.2 36.7 37.5 34.2 27.8
,

f

|
,
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From 30 August to 15 October, the simulated saline &ift treatment
produced significantly more leaf marginal eurling deformity in the treated
plants than in the controls (Table 18).

5.3.1.5. Harvest Yiehh

Average lint yields of 35.3 g/ plant and 32.7 g/ plant were obtained from

the control and the nominal 1000 lbs/a.yr treatment, respectively. Seed

cotton weights averaged 90.6 g/ plant and 84.0 g/ plant for the controls and

treatment groups, respectively. This reduction in lint and seed cotton yields in

the nominal 1000 lbs/a.yr treated plants was not statistleally significant (Data

Summary Volume Table I-7). The dates of first appearance of flowers, bolls,
and seed cotton were the same for both treatments (Data Summary Volume

Table J-4).

The simulated saline drift treatment did not appear to have changed the

quality of the cotton lint. Minor differences were noted among some of the

fiber analysis variables, but no consistent trends were observed for micronaire

(fiber fineness), length, uniformity, strength, grade, trash, or color (Data
Summary Volume Table I-6). For example, cotton fiber fineness was of better

quality in the nominal 1000 lbs/a.yr treatment than in the control, but the
uniformity of the cotton was of better quality in the control than in the
nominal 1000 lbs/a.yr treatment.

.

The biomass harvest was significantly reduced by approximately 10% by

the nominal 1000 lbs/a.yr treatment compared to the control on a fresh and
dry weight basis (Table 20). These data correspond with the reduced heights of

cotton plants in the nominal 1000 lbs/a.yr treatment (Figure 26).

In the north greenhouse, the simulated saline drift did not cause a
reduction in fresh weight of leaves, fresh weight of stems, total fresh weight,

dry weight of leaves, total dry weight of the plant, seed cotton weight, and
lint weight in the nominal 500 lbs/a.yr treatment group as compared to the

control.
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Table 20.

Cotton Plant Blomass

M II IE I

Nominal
Treatment Average

Variable Levels Weight S-
(lbs/a yr) (g/ plant)

Total Fresh Weight 0 459.3 7.51
1000 416.0

Total Dry Weight 0 128.5 2.28
1000 115.3

,
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A comparison of the mean weights of the seed cotton and the lint yields

obtained for all treatments in the north greenhouse shows that there was a

significant increase in the lint and sted cotton weights in all levels of the
saline drift treated plants over controls (Data Summary Volume Table I-7).
Seed cotton weight of 63.9, 83.3, 81.6, and 88.9 g/ plant were obtained from

the control and the nominal 10,100, and 500 lbs/ac yr treated plants,
respectively. Total lint yields of 24.9, 32.5, 30.8, and 34.7 g/ plant were
obtained from the control and the nominal 10,100, and 500 lbs/ac yr treated

plants, respectively. The nominal 500 lbs/a.yr treatment also significantly
increased fresh and dry weight of the bracts as compared to the control (Data

Summary Volume Table I-7).

5.3.1.6. Physiological Measurements

Porometer measurements of the cotton taken from the same leaf in the

morning and afternoon showed no significant effects from the treatments for

transpiration, diffusive resistance, leaf temperature, and temperature
differential (Data Summary Volume Tables K-4 to K-11). Neither the seasonal

mean response nor trend over time were found to be different. No differences

were observed in the leaf water potential measurements in the 0 and the
nominal 500 lbs/a yr treated plants (Data Summary Volume Table L-1).

5.3.2. Alfalfa

5.3.2.1. Resident Salts on Alfalfa Plant Surfaces

Electroconductivity measurements of alfalfa seedlings and transplants

washes from the four harvests in the south greenhouse reveal significant
differences in the salts accumulation on the treated plants when compared to

the controls (Data Summary Volume Tables 1-11, I-12). A comparison of the

seasonal averages of the salts on the surfaces of the controls and the nominal

1000 lbs/a yr treated plants from the four harvests shows that there was a

statistically significant increase in the resident salts per unit leaf area (mg

salts /cm2) and on a dry weight basis (mg salts /g) for the nominal 1000 lbs/a.yr

treatment as compared to the controls. The concentration of salts on the
plant surfaces of the nominal 1000 lbs/a yr treatments of both seedling and

10 9
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transplant alfalfa for all harvests was approximately three to four times
higher than in the controls (Table 21).

Alfalfa transplants and seedlings in the north greenhouse also showed
increased resident surface salts when treated with increasing levels of saline

drif t solutions (Data Summary Volume Tables I-9, I-10). Analysis of the
seasonal means of the transplants shows that there was a significant
difference among the treatments with an increase in resident salts on a dry

weight basis (mg/g) and leaf area basis (mg/cm2) with increasing treatment

levels (Data Summary Volume Table I-10). The level of resident surface salt

on the nominal 500 lbs/a yr treated plants was approximately three to four
times that of the distilled water controls (Table 18, Data Summary Volume

Tables I-9,1-10).

5.3.2.2. Alfalfa Tissue Analysis

The Cl and Na* content was significantly greater in the nominal 500
~

lbs/a.yr treated plants than in the controls at each harvest. The Na* content

of the treated plants (833 ppm seasonal average) was twice that of the
~

controls (344 ppm seasonal average), whereas the Cl content of the treated

plants varied from 10 to 33 percent greater than that in the controls (Data
~

Summary Volume Table M-6). The Cl content of the treated (7508 ppm
seasonal average) and control plants (6355 seasonal average) was always
greater than the Na* content of these plants (Table 18).

5.3.2.3. Phenological Responses

None of the treatments of alfalfa transplants and seedlings in the south

greenhome affected plant heights, turgidity, diameters, epinasty, stem
numbers, and percent bloom (Data Summary Volume Table J-10).

In the north greenhouse, the growth and development of alfalfa
transplants treated with nominal 500 lbs/a yr simulated saline drift were not
reduced and in some Instances were increased. In the second harvest, the

percent bloom was significantly lower in the nominal 500 lbs/a yr (0.83%)
treatment than in the control (3%). In the third harvest the percent bloom

11 0
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Table 21.

burface Salts on South Greenhouse Alfalfa

Nominal
Treatment Seasonal Average Seasonal Average

Levels Transplants Seedlings Transplants Seedlings
Obs/a.yr) (mg/cm2 leaf area) (mg/g dry weight)

0 0.0084 0.0061 0.9273 1.0483

1000 0.0365 0.0346 4.1347 4.7179

SR 0.0021 0.0015 0.021 0.218

<
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averages were statistically greater for the nominal 500 lbs/a yr treated plants
than in the control plants. In the seventh harvest mean height was

significantly lower for the nominal 500 lbs/a yr treatment (30.9 cm) compared
to the control (32.6 cm). The number of stems / plant in the third harvest was

statistically higher in the nominal 500 lbs/a vr treatment (13) than in the
control (11). Plant diameters also were statistically higher for the nominal

En3 lbs/a.yr treatment than in the control in the second (18 cm vs 16.3 cm),

and fourth (24.2 cm vs 20.3 cm) harvests.

Growth and development of the alfalfa seedlings treated with nominal

500 lbs/a.yr simulated saline drift were not different from the control plants
except during the second harvest. In the second harvest, the heights were

significantly reduced by the nominal 500 lbs/a yr treatment (47 cm) as
compared to the control (50 cm). During the fifth harvest, the number of
stems / plant was significantly higher in the nominal 500 lbs/a yr treated plants

(33.8) than in the control plants (30.8). During the fourth harvest period, there

was significantly greater leaflet abscission in the nominal 500 lbs/a yr
treatment as compared to the control (Table 18, Data Summary Volume Table

J-8).

5.3.2.4. Follar Injury

No significant differences for any necrotic symptoms were found
between the control plants and the nominal 1000 lbs/a.yr treated plants. (Data

Summary Volume Table J-10).

The most common chlorotic symptom observed on the 0 and nominal

1000 lbs/a yr treated alfalfa was general chlorosis. Spot and margin chlorosis

were less prominent. No significant differences were observed for chlorosis
except in the fifth transplant harvest, when the control plants had
significantly more leaflets exhibiting general chlorosis / plant (55.0%) than the

nominal 1000 lbs/a yr treated plants (30.8%) (Table 18, Data Summary Volume

J-10).

There were no statistically significant differences between treatments
for leaf deformities. All alfalfa plants abscised a few leaflets throughout the

11 2
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study. The abseission of the nominal 1000 lbs/a yr treated plants was
significantly greater than the controls during the third harvest period for the

transplants and the fourth harvest period for the seedlings (Table 18, Data

Summary Volume Table J-10).

For both tra.nsplants and seedlings, no statistically significant
differences were observed between the control and the nominal 500 lbs/a yr

treatment for tip or margin necrosis. The treated and untreated alfalfa
transplants in the north greenhouse showed essentially no tip or margin
necrosis during the first four harvest perlo&. Only in the latter harvest
periods were any necrotle symptoms obGerved in the transplants, but these
differences were not significant. (Data Summary Volume Tables J-8, J-9). No

tip or margin necrosis was observed in the seedlings in the first three harvests.

Throughout the study, neither the transplants nor seedlings had tip and/or
margin necrosis exceeding 12% for the control and treated plants (Data
Summary Volume Tables J-8, J-9). In general, approximately 5% of the area
of each affected leaflet in the seedlings and transplants had tip and/or margin

necrosis. .

No significant difference in spot necrosis was observed between the
control and the nominal 500 lbs/a.yr treatment. Spot necrosis was detected

during several of the harvest perios in both seedling and transplanted alfalfa,

but both the number of leaves / plant showing necrotic spots and the area of

those affected leaves was 5% or less.

The most common form of chlorosis noted in the alfalfa was pale green

and yellow general. In general, there were no significant difference for
chlorosis between the nominal 500 lbs/a yr treatment and the control, in the

first harvest period, the control transplants exhibited significantly greater
general yellow chlorosis than the nominal 500 lbs/a yr treatment. Seedlings in

the fifth harvest exhibited a greater percentage of spot chlorosis per affected

leaf (Table 18, Data Summary Volume Table J-8).
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5.3.2.5. Harvest Yields

The alfalfa harvest showed that the simulated saline drif t treatments did

not cause a reduction in fresh weight, dry weight, or leaf area / alfalfa plant as

compared to control plants (Data Summary Volume Tables I-9, I-10,1-11, I-12).

No significant differences were noted among the treatments and the control

except in the fresh weight of the alfalfa seedlings in the nominal 1000 lbs/a yr

treatment (Tables 18,22). The differences in dry weights between treatments

were not significant.

5.3.2.6. Physiological Measurements

There were no significant differences in transpiration, diffusive
resistance, leaf temperature, and temperature differential in the mean or
trend over time responses (Data Summary Volume Section K).

5.3.3. Barley

5.3.3.1. Resident Salts on Barley Plant Surfaces

At harvest, the 500 lbs/a.yr treated barley plants had significantly more

resident salts on their surfaces than the control plants, the nominal 10
lbs/a yr, and nominal 100 lbs/a yr treatments (Table 23, Data Summary Volume

Table I-8). Salt accumulation on surfaces of the nominal 10 and 100 lbs/a yr

treated plants was not statistically different from the controls.

There was a significant increase in resident salts for the nominal 500
lbs/a'yr treatment (6.2 mg/g dry weight) compared to the control (3.8 mg/g

dry weight) (Table 23). There was also a significant increase in resident salts

for the nominal 1000 lbs/a yr treatment (11.7 mg/g dry weight) compared to
the control (5.3 mg/g dry weight)(Table 23).

5.3.3.2. Barley Tissue Analysis

Harley plants treated with the nominal 500 lbs/a yr simulated saline drif t

solution contained significantly more Na+ than the control plants. The Na+
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Table 22.

Harvest Data for Greenhouse Alfalfa

Nominal
'

Place Treatment Seasonal Average
and Plant Levels Fresh Weight Dry Weight Leaf Area

(lbs/a.yr) (g/ plant) Sg (g/ plant) Sg (cm2/ plant) Sg

South House

Seedlings 0 84.6 13.9 2040.7
1000 96.2 15.8 1964.1

1.5 0.4 95.0

Transplants 0 76.4 13.8 1747.8
1000 77.6 13.4 1661.4

4.9 0.8 26.3

North House

Seedlings 0 68.1 11.7 1622.1
10 72.9 12.3 1591.6

100 71.3 13.0 1736.3
500 71.8 12.9 1725.9

4.6 0.8 49.1

Transplants 0 46.6 8.5 1024.8
10 47.6 8.4 1055.0

100 46.4 8.4 1116.8
500 51.5 9.3 1237.8

1.5 0.2 35.4
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Table 23.

Deposition of Simulated Saline Solutions on Barley Plant Surfaces

Nominal North South
Treatment Greenhouse Greenhouse

Variable Levels (mg/g (mg/g
(lbs/a yr) dry weight) Sg dry weight) Sg

Leaf surface 0 3.82 5.31
salt per plant 10 3.76

100 3.99
500 6.22

1000 11.66
0.53 0.86

11 0



content was 1883 ppm and 2872 ppm for the controls and the nominal 500

lbs/a yr treated plants, respectively (Table 18). Chloride content of the
treated plants was slightly higher than the controls, but the means were not
statistleally different. Manganese content was significantly lower in the
treated group (59.2 ppm) as compared to the control (72.8 ppm).
Concentrations of other lons did not appear to be affected by the saline

treatments.

5.3.3.3. Phenological Responses

The saline drift treatments did not appear to alter the development of

the vegetative or reproductive structures. None of the plants showed epinasty

or the lack of turgldity (Data Summary Volume Table J-6, J-7).

5.3.3.4 Follar Injury

Darley plants grown in both greenhouses exhibited some tip, spot, and/or

margin necrosis during the growing season but no significant differences were

observed until the latter part of the growing season (Data Summary Volume
Table J-6, J-7). From 19 July to 14 September, there was significantly more

marginal necrosis on a percent leaves / plant basis for the nominal 1000 lbs/a yr

treatment (3% seasonal average) than in the controls (1.4% seasonal average).

The percentage of leaves / plant exhibiting spot necrosis was similar in all the

treatments in both greenhouses. No significant differences were observed
among the treatments in the percent area of each leaf showing necrotte
symptoms. Tip, margin and/or spot necrosis were similar in the nominal 500

lbs/a yr treated plants and the control plants.

All barley plants showed chlorosis. About 13% of the leaf blades / plant in

both the controls and treated plants showed marginal or tip chlorosis. There

was a significant increase in the percentage of leaf blades / plant exhibiting
spot and general chlorosis in the nominal 500 lbs/a.yr treated plants as
compared to the control plants (Data Summary Volume Table J-7). The

seasonal means for spot chlorosis were 4.17% and 10.3% in the control and

nominal 500 lbs/a yr treatment, respectively. The seasonal means for general
chlorosis were 29.9% for controls and 34.3% for the nominal 500 lbs/a yr

treatment (Data Summary Volume Table J-6).
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5.3.3.5. Harvest Yiel4

The above ground biomass of the barley plants was not significantly
affected by any of the saline treatments (Data Summary' Volume Table I-8). A

comparison of the number of spikes, spikelets, seeds, and seed weights of the

nominal 500 lbs/a yr and nominal 1000 lbs/a yr treatments and their respective
! controls showed that salt deposition did not appear to have reduced yield.

However, the number of seeds / plant for the nominal 500 lbs/a yr treatment
'

was significantly higher than in the controls (Data Summary Volume Table I-8). ]
The seed set was 29% for the controls and 35% for the nominal 500 lbs/a yr

treatment in the north greenhouse. There was no significant difference
between control and the nominal 1000 lbs/a yr treatment in number of
seeds / plant (Data Summary Volume Table 1-8).

5.3.3.6. Physiological Measurements

In general, no biologically significant differences were observed between,

the various treatments for transpiration (Data Summary Volume Tables K-10,

K-11), diffusive resistance (Data Summary Volume Tables K-4, K-5), leaf
temperature (Data Summary Volume Tables K-6, K-7), and temperature
differential (Data Summary Volume Tables K-8, K-9).- However, in the north

greenhouse the afternoon leaf temperature was significantly higher in the
nominal 500 lbs/a yr treated plants (27.8 C) than in the controls (26.8 C).

,

There were no significant differences between treatments for leaf water

potential (Data Summary Volume Section L).

| 5.4. FIELD EXPERIMENTAL RESULTS
i

|
-

5.4.1. Cotton

5.4.1.1. Resident Salts on Cotton Leaf Surfaces

|

| Based on the leaf wash data, resident salts on the leaf surfaces increased

| with increasing treatment levels (Tables 24, 25). The differences were not e

| statistically significant, however, there were over four times more salts on the

!

t

! 11 8
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Table 24.

Cotton Leaf Wash (Field)
Data on a Leaf Area Basis'

(mg/cm2 leaf area)
.

Nominal.
;# Treatment Date
W' Levels _

(Ibs/a yr) 6/17 6/23 8/4 9/8 9/16 Average*

:: . .

N'o TMT 0.0024 0.0059 0.0045 0.0065 0.0049 0.0048

0 0.0035 0.0058 0.0057 0.0044 0.0055 0.0050

10 0.0056 0.0058 0.0057 0.0041 0.0060 0.0054

100 , 0,0126 0.0136 0.0059 0.0041 0.0079 0.0088

;I 500 0.0356 0.0443 0.0095 0.0089 0.0157 0.0228

Sg, 0.0016 0.0025 0.0010 0.0011 0.0006 0.0007

,

j ''4

.

t

#

.

l

!

-0

''a.

k
_4

:
-

i

a-

|
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Table 25.

Cotton Leaf Wash (Field)
pata on a Dry Weight Basis

(mg/g dry weight)

Nominal .
Treatment Date

Levels
(lbs/a yr) 6/17 6/23 8/4 9/8 9/16 Average

NoTMT 0.39 1.10 0.94 1.62 1.28 1.07

0 0.62 1.08 1.31 1.02 1.36 1.06

10 0.90 0.98 1.32 1.05 1.61 1.18

100 1.98 2.47 1.39 0.98 2.09 1.78

500 6.15 8.00 2.18 2.30 4.42 4.61

Sg. 0.25 0.39 0.19 0.33 0.17 0.13
1
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nominal. 500 lbs/a yr treatment (Figure 28) as compared to the unsprayed
control, on both a dry weight and leaf area basis.

5.4.1.2. Cotton Leaf Tissue Analysis

Sodium ion and Cl concentrations were significantly higher at the 1%

level of significance in the nominal 500 lbs/a.yr treatment when compared to
the control. Sodium increased from 1006 ppm to 4652 ppm in the control and

nominal 500 lbs/a yr treated plants, respectively. Chloride in the tissue
increased from 18046 in the control to 22500 ppm in the nominal 500 lbs/a yr

treatment (Table 18, Data Summary Volume M-2).

In the nominal 500 lbs/a yr treatment leaf tissue, boron, calcium, and

magnesium were significantly lower when compared to the control. Levels of

boron dropped (significant at the 5% level) from 48.4 ppm in the controls to
40.6 ppm in the nominal 500 lbs/a yr treatment. Calcium levels declined
(significant at the 2% level) from 35300 ppm in the controls to 31300 ppm in

the nominal 500 lbs/a yr treatment. Magnesium levels declined (significant at

the 1% level) from 4275 ppm in the controls to 3320 ppm in the nominal 500
lbs/a yr treatment (Table 18).

No other statistically significant differences in ion concentrations were
detected.

5.4.1.3. Phenological Responses

The morphological development of the nominal 500 lbs/a yr treated
plants was not different from the unsprayed controls (Data Summary Volume

| Table J-2). The nominal 500 lbs/a yr treatment mean plant heights were
slightly greater than those in the unsprayed control; however, neither the

| seasonal mean nor the response over time were found to be significantly
different. The unsprayed control and nominal 500 lbs/a yr plants remained

| fully turgid, and no evidence of epinasty was found.

The only visually evident, statistically significant, change to the plants
was the aegree of chlorosis. Beginning 25 August, the unsprayed control plants

|
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showed more general chlorosis (38%) compared to the plants in the nominal

500 lbs/a yr treatment (29%) (Table 18, Data Summary Volume Table J-2).
,

Chlorosis on the control plants also was observed on a greater number of
,

leaves / plant (15.4% and 12.1% for the unsprayed control and nominal 500

lbs/a yr treatment, respectively)(Table 18, Data Sur imary Volume Table J-2).

! While not statistically significant, a slight reduction in necrosis was
observed in the nominal 500 lbs/a yr treatment when compared to the controls.

5.4.1.4. Harvest Yields
,.

I

The machine-harvested plots showed no statistical differences in yield

(Table 26).

The hand-harvested yields from the nominal 10 lbs/a yr treatment were

not statistically different from the sprayed and unsprayed controls. The'
,

nominal 100 lbs/a yr treatment had statistically lower yield than the sprayed

control but it was not statistically different from the unsprayed control or the'

nominal 10 lbs/a yr treatment. Yield from the nominal 500 lbs/a yr treatment

was significantlylower than the nominal 10 lbs/a yr treatment and the sprayed

.and unsprayed controls (Table 26, Figure 29).

The machine- and hand-harvested plots showed an increase in yield for

. the sprayed controls. The hand-harvested plots showed a trend toward reduced

yielch when the unsprayed (no treatment) control is compared to the nominal

10,100, and 500 lbs/a yr treatments.

The machine-harvested plots showed a nonsignificant increase in yield,

when the nominal ~ 10 lbs/a yr treatment is compared to the no treatment
control, and the nominal 100 lbs/a yr and 500 lbs/a yr treatments had
nonsignificant decreases in yield when compared to the no treatment control.

' Boll production throughout the season was consistently higher in the

sprayed control when compared to the nominal 10,100, and 500 lbs/a yr

|- treatments (Figure 30); however, only the sprayed control and the nominal 500 '

c. Ibs/a yr treatments were statistically different. The total number of bolls
|

produced by the end of the season in the sprayed control plots was statistically

t.
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Table 26.

Field Cotton liarvest Data
(Results from hand- and machine-harvested plots -

which represent two independent estimates of yield)

Nominal Machine-flarvested Plots
Treatment IIand-ilarvested Plotsl Seed Cotton 2 Lint 3

Levels Seed Cotton First Pick Second Pick Total
(lbs/a yr) (Ibs/a)4 (n) (lbs/a) (n) (bales /a)3 (n) (bales /a)3 (n) (bales /a)3 (n)

NoTMT 2527.2ab 8 2269.6 7 1.35 8 0.39 7 1.626 7

0 2734.3a 8 2594.4 8 1.44 8 0.42 8 1.86 8
i

10 2356.5ab 8 2316.2 8 1.28 8 0.38 8 1.66 8

b100 2237.4 e 8 2238.8 7 1.20 7 0.37 8 1.606 7

500 1905.2c 8 2124.4 8 1.17 8 0.35 8 1.52 8

LSD (0.05) 381.6 NS NS NS NS

Sg 30.4 133.3 0.08 0.03 0.10

1 otal seed and lint weight hand harvested over the season as bo11s opened.T

2 otal seed and lint weight from the first (1 November) and second (1 December) machine-harvested picks.T

3 Lint weight af ter ginning.

4 Means followed by the same letters within a column are not significantly different when using the LSD test at the 5% level.

Sone bale equals 480 lbs of lint.

6Total yield differs from the sum of the first and second picks because of 1 missing replication in either the first or second pick. This
necessitated omitting the corresponding pick from the other harvest for statistical analysis.
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greater than the total number produced in either the nominal 100 or 500
lbs/a yr plots (Table 27). No statistical differences were observed in the
number of flowers or in the number of rotten bolls produced in the hand-
harvested plots.

1

The fiber quality of samples from the machine-harvested plots showed no

meaningful differences between treatments. Micronaire showed a slight, non-

significant increase ranging from 37.50 to 40.25 for the nominal 500 lbs/a yr
treatment and the controls, respectively (Data Summary Volume Table I-2). A

similar nonsignificant trend was observed for fiber strength, with the nominal
500 lbs/a yr treatment having slightly weaker fibers. Based on the meanl

responses (Data Summary Volume Table I-2), the relationship between
simulated saline drift treatment and fiber length is not resolved. There were

no differences in either the grade or the amount of trash across the
' treatments.

5.4.1.5. Physiological Measurements

The measurements taken with a steady state porometer showed no
meaningful significant differences in either transpiration or diffusive
resistance. The nominal 10 lbs/a yr treatment was found to have higher leaf

temperatures than both the unsprayed control and the nominal 500 lbs/a yr

treatments (Table 28). The untreated control leaves were significantly
warmer than those in the nominal 500 lbs/a yr treatment. There was a
significant trend towarch cooler leaf temperatures from the nominal 10 to

nominal 500 lbs/a yr treatments (b = 0.0012, Sb = 0.00035) at the 1% level of
significance.

I

Corresponding differences were observed for the temperature
differential measurements during the season (Table 28). There was a,

significant difference between the unsprayed control (0 lbs/a yr) and the
nominal 10 lbs/a yr treated leaves, with the nominal 10 lbs/a yr treated leaves

I having the lower temperature differential. There was a significant linear
increase in the temperature differential from nominal 10 lbs/a.yr to nominal

500 lbs/a yr (b = 0.000567, Sb = 0.000152) at the 0.01 level of significance

(Table 18).
|
!

i
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Table 27.

Field Cotton Flowering and Boll Data

:

Nominal
Treatment

i Levels
(lbs/a.yr) Flowers /7 ft of Row Bolls /7 ft of Rowl Rotten Bolls /7 ft of Row

NO TMT 410.0 147.0a 43.3

0 418.8 152.0a 49.4

10 387.1 138.4a 46.4

100 391.8 135. lab 49.5

500 389.5 116.9b 47,4

LSD (0.05) NS 20.3 NS

Sg 13.4 7.0 5.2

1 Means followed by the same letter within a column are not significantly different using the LSD
test at the 5% level.

k

i

d
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Table 28.

Field Cotton Leaf Temperatures as Measured by LiCor Porometer
(Seasonal Average)

Nominal
Treatment Leaf Temp Temperature Differential

Levels (C) Sg (Cuvette - Leaf Temp, C) Sg

(Ibs/a.yr)

i NoTMT 33.47 2.43

0 33.24 2.58

10 33.67 2.33

100 33.46 2.42

500 33.05 2.62
0.14 0.06

;
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No differences were observed in the leaf water potential between the 0

lbs/a.yr and the nominal 500 lbs/a.yr treatments which were the only
treatments measured (Data Summary Volume Table L-1).

5.4.2. Alfalfa

5.4.2.1. Resident Salts on Alfalfa Plant Surfaces

Salt deposition on the leaf surfaces was monitored before the second and

third harvests. On both sampling dates, there were significantly more salts in

residence on the plants on a leaf area basis (mg/cm2) and on a dry weight basis

(mg/g D.W.) (Data Summary Volume Table I-5). Based on seasonal averages,

there was a consistent increase in resident salts from 0.16 mg/g in the sprayed

controls to 0.29, 0.90,1.21, and 2.86 mg/g for the nominal 10,100, 500, and
1000 lbs/a yr treatments, respectively (Table 18, Data Summary Volume Table

I-5).

5.4.2.2. Alfalfa Tissue Analysis

The Na+ levels were increased significantly at the 1% level from 911

ppm in the unsprayed controls to 3653 ppm in the nominal 1000 lbs/a yr
treatment. Chloride content was also significantly increased at the 1% level
from 9801 ppm in the unsprayed controls to 14849 ppm in the nominal 1000
lb/a yr treatment (Table 18).

Copper levels were reduced in the nominal 1000 lb/a yr treatment
(significant at the 0.068 level) from 18.4 ppm to 10.6 ppm in the controls and

i nominal 1000 lbs/a yr treatments, respectively. Calcium levels declined
(significant at the 0.064 level) from 16200 ppm in the controls to 15000 ppm in

the nominal 1000 lbs/a yr treatment. No other significant differences were
detected; however, there were trends toward reduced levels of potassium,

iron, manganese and magnesium in the nominal 1000 lbs/a yr treatment (Data

Summary Volume Table M-3). Results of the boron analysis were invalid due

to the accidental contamination of the water used in the analysis.

ID
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5.4.2.3. . Phenological Responses |

Visual evaluations on the unsprayed control and nominal 1000 lbs/a yr '

alfalfa plots revealed only a few treatment effects (Data Summary Volume
Table J-3). The heights of the plants were unaffected and at no time was

there any epinastic response or any indication of lack of turgidity.

The nominal 1000 lbs/a yr treatment induced significantly more leaflet
necrosis than the unsprayed control (0 lbs/a yr). The seasonal mean incidence

of marginal necrosis showed that 28% of the leaflets were affected with
i marginal necrosis in the nominal 1000 lbs/a.yr treatments as compared to only

8% in the 0 treatment plots (Data Summary Volume Table A-3). In the last

two sets of visual evaluations before the second and third harvests there was

significantly more tip necrosis in the nominal 1000 lbs/a.yr treatment than in
the control. These symptoms occurred after 6 to 7 weeks of repeated
treatment application.

The incidence of leaflet chlorosis (% leaves / plant) was significantly
lower in the sprayed controls compared to the nominal 1000 lbs/a yr
treatment, 6.9% and 9.5%, respectively. A significantly higher incidence of
white marginal chlorosis was observed in the nominal 1000 lbs/a yr treatment

on 24 October (Figure 31). No chlorosis was observed in the control plots. A
similar significant difference was seen on 3 November when 42% and 17% of

the leaflets were affected in the nominal 1000 lbs/a yr treatment and the
control plots, respectively (Table 18, Data Summary Volume Table J-3).

|

5.4.2.4. Harvest Yiels

The simulated saline drift treatments did not have any statistically
significant effect on the yields of the three harvests, or on the total yield

! produced during the season (Data Summary Volume Table 1-5).

|

| 5.4.2.5. Physiological Measurements

The simulated saline drif t treatments had no measurable effect on any of

! the characteristics evaluated with the porometer. There were no statistically

|

|
| 1 31
|
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Figure 31. White marginal cNorosis on an aNalfa leaflet at the Marana field site
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significant differences in transpiration or diffusive resistance. Leaf

temperatures and the temperature differential measurements showed no
differences in the seasonal mean response or the trend over time response

(Data Summary Volume Tables K-3).

5.4.3. Cantaloupe

5.4.3.1. Resident Salts on Cantaloupe Plant Surfaces

The amount of salts resident on the cantaloupe leaves in the control, and

the nominal 10, nominal 100, and nominal 500 lbs/a yr treatments were not

significantly different. The amount of salts resident on the plants in the
nominal 500 lbs/a yr treatment was 58% greater on a leaf area basis (mg/cm2)

and a dry weight basis (mg/g) than on the unsprayed controls (Data Summary

Volume Table I-1).

5.4.3.2. Cantaloupe Tissue Analysis

Nitrogen levels were lower (at the 5% significance level)in the nominal
500 lbs/a yr treatment with values of 15419.4 and 13473.5 ppm respectively

for the unsprayed controls and the nominal 500 lbs/a yr plots (Table 18, Data

Summary Volume Table M-1). Lead levels were higher (at the 6.9% level of,

significance)in the nominal 500 lbs/a yr treatment (0.75 ppm) compared to the

unsprayed controls (1.06 ppm). No other significant differences were found

5.4.3.3. Phenological Responses

There were no statistically significant differences in the visual
evaluations made on the cantaloupe plants (Data Summary Volume Table J-1).

Numbers of flowers and fruit / plant were unaffected by the salt treatments.

Similar amounts of chlorosis and necrosis were observed between the 0 lbs/a yr

and nominal 500 lbs/a yr treated plants throughout the season.
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5.4.3.4. Harvest Yields

No differences were observed at any of the four harvest dates for fresh

weight, or total number of melons / harvest, or the total yield for the entire
season (Data Summary Volume Table I-1).

5.4.3.5. Physiological Measurements

Measurements made with the porometer revealed no significant
differences in transpiration, diffusive resistance, leaf temperature, and
temperature differential (Data Summary Volume Table K-1).
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6. DISCUSSION

6.1. SIMULATED SALINE DRIFT COMPOSTI'!ON AND DELIVERY

The composition of the simulated saline solution used in this study consisted of 28
different compounds in specified concentrations. The ionic composition was similar to

that predicted by Bechtel Power Corporation for the blowdown water and drift of the
cooling towers at the Palo Verde Nuclear Generating Station. The various treatment

levels were chosen to approximate or exceed the predicted deposition levels in the off-
site agricultural areas. The petri dish data and the delivered volume concentration data

defined the actual quantities of salts delivered to the plots. Monitoring of the simulated
saline drift treatment solutions by the University Analytical Center indicated that the
treatment solutions used in this study contained about 75% of the TDS of the selected

treatment levels.

It was not possible to apply the simulated saline drift in a dry crystalline state.
However, water in the fine droplets of the simulated saline drift evaporated quickly, and
the plants in both greenhouses and the field were dry within seconds of treatment
applications.

The droplet sizes of the simulated saline drif t were found to be within 1% and 5% of

the targeted 100 u for the field and greenhouse, respectively. This droplet size was
selected based on previous work (Mulchi and Armbruster,1981; McCune et al.,1977).

6.2. CLIMATIC COMPAREONS

According to McCune et al. (1977), foliar injury from saline particles is greater at a

relative humidity of 85% compared to the effects at a relative humidity of 50%. The
climatic conditions at both the greenhouse and field study sites (Figures 25 and 22,
respectively) indicated that relative humidities exceeded 75% were recorded throughout
the growing season (Table 17). The weekly mean maximum and minimum relative
humidities were consistently higher at the Marana Field site compared to the Palo Verde

field site. Because relative humidity was usually higher at Marana than at the Palo Verde

field site, the likelihood of salt-induced plant injury probably would be greater at Marana.
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Rainfall at Marana and at the Palo Verde field site was similar until late August.
Marana received 1.25 in more rain during September than the Palo Verde field site. An

unusually large storm at the end of September and beginning of October resulted in 5.5 in,

of rain at Marana. This represents more than 50% of the normal annual rainfall in this

region. During the same period there was only 0.75 in. of rain at the Palo Verde field site.
1

The abnormally high amount of rainfall could have washed off salts accumulated on

the leaf surfaces, but leaf tissue analysis of the cotton and alfalfa showed significantly
higher amounts of both Na* and Cl in the high treatment plots (nominal 500 lbs/a yr and

-

nominal 1000 lbs/a yr) than in the controls.

The Palo Verde field site mean maximum temperatures were 2.6 C higher than the
mean maximum temperatures recorded at the Marana field site, for the duration of thh

study. The significance of differences in temperatures between the Palo Verde field site
and Marana are unknown.

6.3. HARVEST YIELDS

6.3.1. Greenhouse

6.3.1.1. Cotton

Cotton yield at harvest depends upon the sequential development of the

reproductive structures. Squares become flowers and flowers are transformed

into mature bolls that contain the seed cotton. A decrease in any of these
reproductive structures ultimately will affect harvest yield. The number of
green bolls (seasonal average) was significantly higher on the treated plants

(12.2 bolls / plant) than the controls (10.3 bolls / plant) except during the last two

observations (Data Summary Volume Table J-4). Cotton plants treated with

nominal 500 lbs/a yr of simulated saline drift yielded significantly more seed

cotton and lint / plant than the controls (Data Summary Volume Table I-1, I-4).

This higher yield of seed cotton on the treated plants may have resulted from
the timing of the termination of the cotton experiments in the north
greenhouse. At termination the control plants had about 5 times more green
bolls on a weight basis than the nominal 500 lbs/a yr treated plants, indicating

that the bolls of treated plants matured before the controls (Data Summary

'
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Volume Table J-4). If all the green bolls on the control plants matured and
opened, yield of the control might have been similar to or greater than the

yield of the nominal 500 lbs/a yr treated plants.

The number of flowers / plant (seasonal averages) was significantly -
reduced in the nominal 1000 lbs/a yr treatment as compared to the control

(Table 18). A consequence of such a reduction in flowering may be a decrease

in the number of bolls and ultimately a decrease in the amount of seed cotton.

A consistent, but nonsignificant reduction in the number of bolls / plant was

observed from 9 September to 1 November in the nominal 1000 lbs/a yr
treated plants (Data Summary Volume Table J-5). There was a nonsignificant

reduction in seed cotton, and lint weights were reduced by about 8% in the

nominal 1000 lbs/n yr treated plants as compared to the control plants (Data
Summary Volume Table I-7). This 8% reduction may be attributed in part to

the reduced numbers of flowers and bolls.

6.3.1.2. Alfalfa and Barley

Alfalfa and barley yields in both greenhouses were not significantly
affected by any treatment, despite some observed foliar injury. These results

were similar to the findings of Maas, Grattan and Ogata (1982), who observed

that barley and alfalfa top growth was not significantly effected by salts
applied by sprinkler irrigation.

Mulchi and Armbruster (1981) correlated yield losses with Na and C1"

content of corn and soybean leaf tissue sprayed with saline aerosol mist. For

corn, a salt sensitive species, the authors predicted a 35.5% reduction in yield
~

with tissue having a Cl content of 1% (10000 ppm) on a dry weight basis. For

soybean, also a salt sensitive species, they predicted a 20% reduction in yield

with tissue C1' content of 1% on a dry weight basis. Corn and soybean plants
#

containing 1% Na in theirleaf tissue were projected to have a yield reduction

of approximately 64% and 58%, respectively.

Since corn and soybean are salt-sensitive plants, the internal
concentration of Cl and/or Na+ necessary to produce similar yield losses for

~

salt tolerant plants such as tobacco, barley, and alfalfa would probably be
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tolerant to foliar salts applied by sprinkler irrigation. They found that cotton,
alfalfa and barley absorb 26000 ppm,17500 ppm and 52500 ppm of Cl ,

-

respectively without reductions of top growth biomass.

In our greenhouse studies, significant yield reductions were not otserved

in part because levels of toxic ions sufficient to produce yield losses were not

attained and cotton, alfalfa and barley are salt-tolerant species. The Na+ and
'

Cl tissue content of the nominal 500 lbs/a yr treated cotton, alfalfa, and
barley plants never exceeded 10000 ppm (Table 18). The Na+ and Cl content-

for the nominal 500 lbs/a yr treatment was 2872 and 7824 ppm for barley,833
'

and 7508 ppm for alfalfa, and 4187 and 9901 ppm for cotton, respectively
(Table 18). The differences in the amounts of Na+ and Cl- absorbed by the

three species in the greenhouse study were probably dependent upon: 1)

dosage; 2) number of applications; 3) amount of salts retained on the leaf
surfaces; and 4) the quantity absorbed into the tissue.

The Na+ and/or Cl did not accumulate to sufficient levels in the plant
-

tissue to cause significant yield losses probably because these plants were
treated with small, chronic doses of saline drift solution and these doses were

insufficient to increase the internal concentrations to the toxic levels. Four
months of spraying with the nominal 100 lbs/a yr treatment solution (1.34 9 g

~

C1 /cm2. day) would be required to deliver a total concentration of 176 9 g Cl
-

/cm2, which is the level reported by Mulchi and Armbruster (1981) to induce a

10% yield reduction in the salt sensitive corn species. At the nominal 1000
,

2lbs/a yr treatment level (13.4 y g Cl /cm . day), about 27 calendar days would

be required to reach a Cl- concentration of 360 pg/cm2, which is the level
noted by Mulchi and Armbruster (1981) to induce a 10% yield reduction in,

soybean. These calculations demonstrate that long-term applications of salts

would be required befo-e salt induced yield losses could be expected in salt-

tolerant species. Alfalfa was harvested on an average of every 21 days, which
is an insufficient time to accumulate toxic quantities of Na+ and/or Cl'.

\
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6.3.2. Field

6.3.2.1. Cotton

Although vegetative development and growth of the cotton plants did not

appear to be adversely affected by the saline drift treatments, the
reproductive development of flowers and squares to bolls may have been

impacted. Independent hand-harvest and machine-harvest yield estimates
were made in the different rows of the same cotton plots (Table 26). The

hand-harvested yields from the nominal 10 lbs/a yr treatment were not
statistically different from the sprayed and unsprayed controls or the nominal

100 lbs/a.yr treatment. The nominal 100 lbs/a yr and nominal 500 lbs/a yr
treatments had statistically lower yields than the sprayed control. Yield from

the nominal 500 lbs/a yr treatment were significantly lower than the nominal

10 lbs/a yr treatment and the sprayed and unsprayed controls.

There were no statistical differences for yield in the machine harvested

plots; however, there was a trend toward reduced yields with increasing
treatment levels in the sprayed plots (Table 26). Yield from the unsprayed
control was less than the yield from the nominal 10 lbs/a yr treatment and was

only slightly less than the yield from the nominal 100 lbs/a yr treatment.

Yields from the sprayed controls in the hand-harvested and machine-

harvested plots were greater than the yields from the corresponding unsprayed

controls. Although nonsignificant, the hand-harvested plots showed a decrease

in yield for the nominal 10 lbs/a yr treatment compared to the unsprayed
control. The different responses observed with the sprayed and unsprayed

controls may be attributed in part to the slight nutrient content of the sprayed
I control treatment solution (Data Summary Volume Section C) and/or possible

,

alterations to the canopy microclimate caused by the moisture provided by the
! sprayed control. The greater precision of the hand-harvested method, which

involved harvesting seed cotton as it matured, may have aided in the detection

of statistical differences.

The flower tagging study provided a possible explanation for the
significant reduction in yield in the hand-harvested plots. The number of

I
i
'
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flowers produced was not different among the treatments; however the
number of bolls was statistically different at the nominal 500 lbs/a yr
compared to the sprayed and unsprayed controls and the nominal 10 lbs/a.yr )

Itreatment (Table 27). Floral initiation did not appear to be affected by the

simulated saline drif t. In the treated plots, however, fewer of the flowers

developed into mature bolls, and boll production in the simulated saline drif t

plots was consistently lower than in the controls. The simulated saline .

treatments may have had an effect on pollination and/or boll development.
These results agree with the findings of Maas, Grattan and Ogata (1982) who

observed that sprinkling for 6 weeks with saline solutions appeared to decrease

the fresh weight of bolls by 37% Studies by Busch and Turrier (1965,1967)

comparing flood irrigation with sprinkler irrigation using water with 3000 ppm
,

salt content found yield reduction of 32% in short staple cotton and 57% in

long staple cotton in the sprinkler irrigated plants.

Other workers have investigated the affects of foliar applied salts on

reproductive development. Hassan (1981) observed that Nacl sprayed on bean

plants (Phaseolus vulgaris) stimulated vegetative growth but reduced flower,
,

pod, and seed growth. Bernstein and Francois (1975) reported lower yields
from bell peppers sprinkled with saline v'ater. More leaf burn and lower yields

were observed when plants were sprinkled at 2.3 day interyals (seasonal

average) compared to 3.5 and 4.75 day intervals, and they attribute the yield

reduction primarily to foliar salt absorption. Elsikowitch (1979/1980) reported
that a salt sensitive ecotype of the horned poppy (Glaucium flavum, Crantz)

e

has difficulty setting seed when exposed to sea spray.

Caution should be used when comparing the yield results of the

| greenhouse and field studies because of the different environmental conditions '

| under which the plants were grown. The canopy characteristics, spacing of the

plants, and root development were different. Field plants absorbed salts from

f both their foliar surfaces and soil, whereas greenhouse plants absorbed salts

| primarily from their leaf surfaces. Greenhouse plants were exposed to

regulated temperatures and humidities, and modified light, whereas field
! plants were exposed to natural conditions similar to those in off-site

agricultural areas near the Palo Verde Nuclear Generating Station.

14 0
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6.3.2.2. Alfalfa and Cantaloupe

Alfalfa and cantaloupe harvest yields were not significantly affected by
the saline treatments. However, over the season there was a nonsignificant
decrease (2580 lbs/a) in the amount of alfalfa biomass produced in the nominal

1000 lbs/a.yr treatment compared to the controls. The tendency toward

reduced harvest yield, in addition to the observed significant increase in
chlorosis and necrosis, indicated that the vegetative development of the
alfalfa treated with the nominal 1000 lbs/a.yr simulated saline drift was
hindered. However, the nominal 500 lbs/a.yr treatment had a yield nearly
identical to that of the controls.

The nominal 1000 lbs/a yr treated greenhouse alfalfa did not show a
similar yield reduction. This may be attributed in part to the more frequent
greenhouse harvest that resulted in decreased exposure to the simulated saline

drift. Therefore, no injuries or yield reductions were noted for the treated
greenhouse alfalfa.

There were no significant differences in cantaloupe fruit yields. Lead
content was increased from 0.75 ppm in the control to 1.06 ppm in the nominal

500 lbs/a yr treatment (significant at the 0.069 level). These levels of lead are

below the 7 ppm standard established by the Food and Drug Administration for

lead content in food products (personal communication).

6.4. PHENOLOGICAL AND PHYSIOLOGICAL RESPONSES

6.4.1. Greenhouse

6.4.1.1. Cotton

Cotton plant heights were significantly reduced in both the nominal 500

and nominal 1000 lbs/a yr treated plants compared to the controls, especially

toward the end of the growing period when the salts had accumulated within

the tissue (Table 18). The fresh and dry weights of the nominal 1030 lbs/a yr

treated cotton plants were significantly reduced as compared to the controls
(Table 18). These results correspond with those of Maas and Hoffmann (1977),

who reported that the growth rate and ultimate size of many plant species
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decrease as the soil Na# and Cl- concentrations exceed a threshold level. The

top growth of plants was frequently suppressed more than the root growth;
however, not all plant species were affected equally. In contrast to this study
and those of Maas and Hoffmann (1977), Maas, Grattan and Ogata (1982)

reported that af ter six weeks of sprinkler irrigation the fresh and dry weights

of cotton were not reduced. The difference between the results of this study

and those of Maas, Grattan and Ogata (1982) may be attributed to the longer

duration of treatment in this study.

In addition to growth reduction, the number of nodes / plant was
'

significantly reduced on the nominal 500 lbs/a yr treatment (Data Summary
Volume Table J-4); however, the number of nodes / plant was not significantly

reduced in the nominal 1000 lbs/a yr treated plants. The reduced growth of

the nominal 500 lbs/a yr treated plants appears to have been caused by both

node reduction and internode length reduction. In contrast, growth reduction
in the nominal 1000 lbs/a yr treated plants was caused by internode length
reduction only.

Reduced growth of the simulated saline drift treated cotton plants may
be caused by: 1) development of a water deficit or adverse water relations; 2)

development of nutrient deficiencies or nutrient imbalances; and/or 3)
accumulation of toxic levels of ions.

As salts accumulate within the foliage, there could be a corresponding
water potential reduction resulting in a water deficit, decreased transpiration,

and reduced growth. The water potential and transpiration in the nominal 500

and 1000 lbs/a yr simulated saline drift treated cotton plants were not
significantly different from the control plants (Data Summary Volume Tables
K-4 to K-11, L-1). The results suggest that the'effect of the saline drift on

growth was caused by factors other than adverse changes in the water status
of the plants.

None of.the essential mineral nutrients were significantly decreased in

the nominal 500 lbs/a.yr treated cotton plants as compared to the controls.

Only Na* and Cl- content were significantly increased in the treated plants.
*

| The highlevels of Na in the nominal 500 lbs/a yr treated plants did not result

in a corresponding reduction of the potassium ion concentration as reported in

!
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previous studies (Maas, Grattan and Ogata,1982; Bernstein,1975). The results

of this study suggest that the effects of saline drift on growth were caused by

factors other than adverse effects on plant nutrition.

Cotton tissue analysis showed that the Na* level of the nominal 500
lbs/a yr treatment was six times the level of the controls and the Cl~ level was

twice that of the controls. Greenway and Munns (1980) reported that growth

reductions caused by toxic lons were generally greater than reductions
predicted from water potential or osmotic effects alone. The authors reported

that the growth and yield of avocado, soybean, and grape vines were reduced
I -

at suchlow Cl concentrations that adverse effects due to low water potential

are implausible. These studies indicated that osmotic potential was probably

not a major factor in reducing growth. The results of our study suggest that
+

the effects of simulated saline drift may be caused by the toxicity of Na
~

and/or C1.

Based on our results we are not able to explain the mechanism for the

observed reduction in growth of the greenhouse cotton treated with nominal

500 and nominal 1000 lbs/a yr simulated saline drif t.

6.4.1.2. Alfalfa and Barley

Alfalfa and barley in the nominal 500 lbs/a yr treatment sustained some

leaf injury, but the vegetative growth, fresh and dry weights, and heights were

not significantly reduced as compared to controls, except for two of the seven

alfalfa harvests. These results are in agreement with Maas, Grattan and

| Ogata (1982) who found that sprinkler irrigation with saline solution did not
! affect the top growth of alfalfa and barley,
i

. 6.4.2. Field

| Leaf temperatures of the treated cotton plants were significantly cooler than
|

those of the control plants. The higher salt content in the treated tissue may have
caused greater succulence, which could result in cooler leaves. No other differences

were detected in the physiological responses of any of the field crops which is in
agreement with the greenhouse results.
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,

j The phenological changes noted in the greenhouse were not observed in the

field and these differences can not be explained by the tissue Na+ and Cl levels. J

Cotton tissue of the field controls had more Na+ and Cl than the nominal 500
"

lbs/a yr treated greenhouse plants. These differences may be due to environmental
! factors.

{'

| 8.5. POLIARINJURY
'

l
|

i 8.5.1. Greenhouse
i
;

} No significant tip and marginal necrotte injury was observed on cotton and
barley treated with the two highest rates of simulated saline drift (nominal 500 and

"

nominal 1000 lbs/a yr) until the latter part of the growing season. For example, tip,

| margin, and spot necrosis were first detected in the nominal 1000 lbs/a yr treated
; cotton plants 19 days after initial spraying as compared to the controls. Because
! alfalfa plants were harvested on an average of every 21 days, salt deposition from

j the simulated saline drift apparently did not accumulate to a threshold level yp
sufficient to cause injury.:

- In addition to necrosis, simulated saline drift caused chlorosis. The application

of simulated saline drift to cotton and barley plants increased the level of chlorotic

injury during the latter part of the growing period. The spot, marginal, and general

| surface chlorosis observed from 6 July to 18 July probably was caused by
insecticide. During August, the' general surface chlorosis of the nominal 500 lbs/a yr

treatment and the control was probably caused by nutrient deficieneles. However,-

from 30 August to biomass harvest, the percentage of leaves / plant showing chlorosis

j was significantly higher in the nominal 500 lbs/a yr treatment (45.8% seasonal I

( average), than in the controls (37.5% seasonal average), indicating that some of the

general chlorosis may have been caused by the simulated saline drift (Data Summary

Volume Table J-4). I!'

Several previous investigations have shown that foliar injury is dependent upon
the internal concentrations of Na# and Cl" in the leaf tissue. Curtis, Lauver and

I Francis (1977) and Bernstein (1975) reported that moderate salt-induced injury
symptoms developed in several salt-sensitive woody species when the leaves of these

plants had accumulated about 2000 ppm of Na+ or 5000 ppm of Cl . Hindawi,
~

!
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8

Ran ere and Rea (1976) observed incipient injury occurred on young bush beansi

,

containing approximately 160 ppm of Na+ and 3770 ppm of Cl".
I

.

The relationship between tissue content of Na* and Cl and foliar injury

: (chlorosis and necrosis) in this study is unclear. Chloride ion content in all three

- plant species exceeded 5000 ppm in controls and the nominal 500 lbs/a yr treated
; plants. In addition, the Cl content in the cotton and alfalfa was significantly

-

greater in the treated plants than in the controls; however, the Cl content in the

; barley was not statistically different in the treated plants as compared to the
,

|' controls.
,

Both barley and cotton tissue contained Na* concentrations that exceeded the

toxic levels reported by Bernstein (1975), Curtis, Lauver and Francis (1977) and
Hindawi, Raniere and Rea (1976) whereas the Na+ content of treated alfalfa was

well below toxie levels.
_

+
While a number of iny stigators have observed that the accumulation of Na

,

and Cl to a specific level causes foliar injury, !t is unclear which of the two ions - #'
4

| # ,, - induces the injury (Bernstein,1975). McCune et al. (1977) reported that the degree

y|% of foliar injury in several woody and herbaceous plants was correlated with the Cl
'

* ' content in the tissue. Mass, Clark and Francois (1982), however, found that the
,

degree of leaf injury in the pepper plant does not correlate with levels of Cl'.'

f _J "
r

S't 6.5.2. Field
I e' '

, ,

! It is apparent from the leaf tissue analyses that the Na+ and Cl were absorbed
-

f - into the foliage of the treated plants. The leaves in the control group in the cotton
-

plants contained more than 18000 ppm Cl , and the leaves from the nominal 500
'

lbs/a yr treated plants contained about 22500 ppm Cl". Both these values are well in
~ -

excess of the 5000 ppm Cl suggested as a possible threshold level for toxic affects

in some woody plants (Bernstein,1975). The cotton tissue sampled from the nominal:

- 500 lbs/a yr plots had more than four and a half times more Na+ than the control

| plants (4652 ppm Na* for the nominal 500 lbs/a yr treatment group; 1006 ppm for
the controls, significant at the 1% level ). The increased level of the Na+ wasy

' contrarted by significant decreases in boron, calcium and magnesium. Significant

| reductions also were observed in levels of copper and calcium, and nonsignificant

; reductions were observed for potassium, iron, manganese, and magnesium,

h -
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In contrast to the greenhouse cotton, the absorption of salts from the
simulated saline drift treatments had very little effect on the foliage of the field

cotton plants. There were indications that it actually enhanced vegetative growth.
Because 38% of the control plants showed general chlorosis compared to only 29% of

the treated plants (Data Summary Volume Table A-2), it would appear that the
simulated saline drift, with its high concentration of essential elements for plant

| growth, was acting as a fertilizer. Foliar application is an efficient method of
fertilization (Wittwer and Bukovac,1969), although Peoples et al. (1980) found that

foliar fertilizers applied to cotton grown in Arizona had no measurable effect on

yield.
I

Alfalfa plants treated with nominal 1000 lbs/a.yr of simulated saline drif t had

significantly more leaflet necrosis and chlorosis than the controls. These results
concur with the work of Maas, Grattan and Ogata (1982) who found that spraying

alfalfa with saline solution resulted in some marginal necrosis. In our study, the leaf

tissue from the nominal 1000 lbs/a yr treatment at the final harvest contained less
Na+ and less Cl- than the cotton tissue from the nominal 500 lbs/a yr plots. This

may be explained in part by the decreased number of application days on the alfalfa

due to the repeated harvesting. The alfalfa was detrimentally affected at lower
tissue Na+ and Cl levels then was observed in the cotton. This suggests a greater

~

,

susceptibility to damage from foliar applied salts. Maas, Grattan and Ogata (1982)

also found that alfalfa isless tolerant to foliar salts than cotton.

The alfalfa tissue from the nominal 1000 lbs/a yr plots had three and a half
times more Na+ than the control plants. Significant reductions were observed in
levels of copper and calcium in the nominal 1000 lbs/a yr treatment. A trend
toward reduced levels was observed for potassium, iron, magnessium and mangenese

in the nomir 11000 lbs/a yr alfalfa.

Greenhouse alfalfa did not show any foliar in!~ ? , c5 ?ved in the field. This

! may be explained in part by the more frequent h r m a < 'e greenhouse and the
corresponding decrease in exposure to the simulated saline drift.

| .The vegetative development of the cantaloupe plants showed no detectable

effects from saline deposition. In contrast to the elevated Na+ and Cl-levels in the

leaf tissue of cotton and alfalfa cantaloupe fruit did not show increased Na+ and G-

levels.

;
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SECTION A

INTRODUCTION

The material contained in this volume is a summary of the data acquired during 1983

in a study to assess the effects of foliar salt deposition and accumulation on the foliage

and productivity of selected crop plants. A discussion of the material and methods used

and the results of this research program are present in another volume entitled An

Assessment of Salt Drif t on the Productivity of Agricultural Crops in the Vicinity of the

Palo Verde Nuclear Generating Station.

(
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SECTION B

ARIZONA PUBLIC SERVICES MAPPING PROJECT

PALO VERDE NUCLEAR GENERATING STATION
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Arizona Public Services Mapping Project
Palo Verde Nuclear Generating Station

Introductio,n

In October 1983, the Arizona Remote Sensing Center,

Office of Arid Lands Studies, College of Agriculture, University

of Arizona, undertook an agricultural mapping project as a

component of the Arizona Public Services Palo Verde Nuclear

Generating Station environmental impact study. The mapping of

the facility and land within a ten-mile radius of the plant was

accomplished largely through the use of oblique small-format

aerial photography. Map production, at a scale of 1 inch = 1

mile, included the delineation of active and dormant

agriculture as well as specific crop identification.

Methodology

The general procedure followed for mapping included

these steps:

1. Base map drafting

2. Aerial photograph acquisition

3. Photointerpretation

4. Land cover map production

B-1
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;

Base Map Generation

f
i

The base maps for the site were derived from existing

U.S. Geological Survey quandrangles. The study area covered

parts of five 15 minute quad sheets at a scale of 1:62,500

(Table 1). Portions of these sheets were spliced and
1

!

photographed onto high-contrast linecopy film, then enlarged and

screened for a final positive base map scale of 1:62,500 on ,

mylar. The screening reduces the density of topo map features
4

(contours, buildings, roads) to reduce their confusion with land
;
'

cover boundaries added in black. The mapping scale selected was

considered a compromise between a minimum needed to describe

features with spatial accuracy and a maximum allowable for

convenient reduction (if desired) and efficient reproduction. ;

The overall sheet size, 20 x 35 inches, can be processed with a
'

conventional diazo (blueprint) machine. Prior to mylar

|
reproduction, the base map negative was edited to remove

undesireable features such as duplicate section numbers that

result from splicing. A contour interval of 40 feet for all

five sheets makes the actual splice difficult to discern on the

final map.

;

!
:

4
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Table 1. Topographic sheets used for base map.

.

_ _ . _ . _
- _ _ _ _ _ _ _ _ _ _ _ . . .

Map Scale Date

_. ___ . . _ _ _ _ _ _ _ _ _ _ _ _

Arlington 1:62,500 1962

Belmont Mountains 1962"

r

Buckeye 1958"

Cortez Peak 1960"

Woolsey Peak 1951"

_ _ _ _ _ _ __. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1

The resulting base map is accurate in dimension to

within 0.5 percent. Diazo mylar sheets reproduced from the

original base are accurate to within 1 percent of the original

topographic map. Paper diazo prints (blueline or blacklines)

from the photo or diazo mylar sheets are dimensionally unstable

due-to their propensity to shrink or swell with changes in

humidity. In addition, reproduction through a typical drum-type

diazo machine produces stretching in one dimension. For these

reasons, measurements of distance or area should be taken from

the original photo or diazo mylar prints, or from copies
,

reproduced photographically with controlled scale from these

prints.

Many of the cultural features (roads, buildings, etc.)

on the base map have been carried over from the original

topographic maps. These features are relevant only for the year

B-3
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,

in which the original maps were compiled. Overlying land cover
:

takes precedence over any and all base map depictions that

conflict with the classification.

Acquisition of Aerial Photography,

While land cover features can be accurately mapped from

ground survey, the use of aerial photography allows mapping of

'
many features with nearly equal accuracy with minimum ground

u

data collection at a much higher level of efficiency. In

: addition, aerial photography retains a spatial record of surface

phenomena through time, providing a historical record of ,

features and allowing an interpreter to identify changes in
,

features.

For the Palo Verde area, current aerial photography was
'

not available for this mapping task; hence, the agricultural

! ' : land cover survey was based upon' oblique 35 mm aerial

photography flown by this office on. October 18, 1983 (Figure 1)'.

To aid in identifying field units and'other surface features,
,

NASA high-altitude aerial photography taken June 6, 1972, was
,

printed and' mapped. The original 9 x 9 inch frames, at a
'

contact scale of 1:120,000, were enlarged two times for a
' mapp'ing scale of 1 inch to 1 mile,.the base scale. Field

boundaries and features, mapped onto an acetate overlay, were

transferred to the base map with the use of a Kargl reflecting

1
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projector, minimizing the effects of photo distortion. These

boundaries were adjusted during mapping tx) fit the section lines

within which they are surveyed. Except for fields that have

been subsequently realigned or abandoned, this field unit

transcription greatly facilitated the identification and mapping

of 1983 active field units and crops from oblique photography to

the base map.

The current oblique photography was flown from a small

aircraft during the morning hours of October 13, 1983.

Ektachrome film was used, with a haze filter on the lens to

reduce effects of turbidity in the air. Low obliques of' fields

within active agricultural areas were interspersed with high

obliques to facilitate identification of specific units. Crop

identification, performed from the air, was easily keyable to

the aerials and onto the map.

To delimit the survey, a Landsat color composite (August

1973) was carried onboard the aircraft. A circle of 10 miles

radius was drawn on this scene, which was used to locate the

extent of active agriculture within this distance from the

generating facility. Except for reference high obliques,

detailed photography of field units was limited to active

agricultural units.

Fallow and dormant fields were readily distinguished

B-5
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from active fields by their lack of vegetation. Fallow fields

showed no observable vegetation, while the categorization of a

field as dormant was based on the presence of wild vegetation,

indicating a period of at least one year since cultivation. A

number of field units mapped on the 1972 photography appeared in
:

this latter category.

Crops were identified during the flight for key fields

that could be observed on the photography. The appearance of

the given crop on the photography was used as a guide to the

interpretation of crops in other active agricultural areas. The

principal image elements used for crop identification were
,

color, texture, and pattern: alfalfa is distinguishable from

cotton by a lighter tone of green and more yellow hue; wheat and

small grains were distinguished by a yellow hue; cotton could be

identified by a pattern of rows; lettuce, where indicated, was

seen by very coarse texture indicating relatively small plant

cover relative to soil exposure.

Land Use Tabulation

The areal extent of land use categories was measured

with the aid of a Numonics 1224 graphics calculator. This

instrument' allowed areas, scaled in acres, to be measured for

all land use units depicted on the map. Table 2 lists these

area totals by land use.

i
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Table 2. Land use summary

within a 10-mile radius

_ _ _ _ . . _ _ _ . -.___ _ ___ .-

Land use Area (acres)
,

_ _ _ _ _ _ _ . . _ _ . . _ . . _ _ . _ _ _ _ . _ .

Cotton 8348

Lettuce 180

~ Alfalfa / hay 4434

Wheat /small grains 1071

Fallow 13212

Dormant 1879

.- __..---._____ _._._.

While some field units are depicted outside of the 10-mile radius,

photographic coverage allowed accurate mapping only within this
:

boundary.

Area Summary

Within the study area, the predominant cover is,

undisturbed vacant ~1and. Agricultural uses, second in extent to

vacant land, is scattered over several areast along the eastern

edge of the study area, agriculture is concentrated along the

floodplain of the Hassayampa River; on the southeast, along the

Gila River; on the Centennial Wash through the southern study

area, and in several major blocks north of the generating

, facility and the main highway. Approximately 50 percent of the

. %F
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agricultural land is fallow, very likely the result of the U.S.

Department of Agriculture's Payment-in-kind (PIK) program,

initiated in 1983. Spatially, the greatest portion of active

agriculture is planted in cotton and alfalfa / hay. Other crops

of the area are spatially limited in extent. A portion of the

fallow agricultural land is very likely used in other seasons

since it showed very little evidence of successive vegetation.

Final Map

The final map product, drafted onto the mylar base,

shows field boundaries as derived from the 1972 high-altitude

photography and modified with the oblique 1983 photography, the

study area radius, land classes indicated with symbols (see map

legend), and locational information on the boundary. Map

symbols have been selected to achieve visual contrast through

reproduction and reduction, and may not be consistent with

federal mapping agency conventions. (For a copy of the map

refer to Figure 1 in An Assessment of Salt Drift on the

Productivity of Agricultural Crops in the Vicinity of the

Palo Verde Nuclear Generating Station.)
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Figure 1. Oblique 35 mm aerial photograph of the Palo Verde area
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SECTION C

!, . CHEMICAL ANALYSIS OF COMPOSITE SOLUTIONS USED IN THE PROJECT: |

'

AN ASSESSMENT OF SALT DRIFT ON THE PRODUCTIVITY OF AGRICULTURAL CROPS
|'

IN THE VICINITY OF THE PALO VERDE NUCLEAR GENERATING PIANT.
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@*UNIVER6ITYANALYTICAL CENTER
DEPARTMENT OF CHEMISTRY UNIVERSITY OF ARIZONA TUCSON, ARIZON A 85721

(602) 621 3180

-MEM0RANDUM-

T0: Martin Karpiscak; OALS/ApS

FROM: SusanB.Hopf/q<W
RE: Analysis of Composite Solutions for Salt Drift Study for Arizona

Public Service

#840069 (6 sins.) #840141 (18 sins.) #840241 (33 sins.)
#840119 (17 sins.) #840182 (25 sins.) #840267 (3 sins.)
#840121 (62 sins.) #840188 (9 sins.)

DATE: 13 January 1984

The analysis results for 31 species of the 173 composite solutions
used to spray in the field and greenhouse in the Salt Drift Study
are enclosed in the accompanying report. Results for I and B0 3 are
not complete at this time but will be sent later in a supplementary
report. However, initial tests for I indicate none detected in the
most concentrated field solutions.

SBli/dbs

Enclosure
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UNIVER61TY ANALYTICAL CENTER
DEPARTMENT OF CHEMISTRY UNIVERstTY OF ARIZONA TUCSON, ARIZONA 85721
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-MEM0RANDUM-

T0: Martin Karpiscak; OALS/APS
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RE: APS Composite Solutions - Supplementary Report

#840069 (6 sins.) #840141 (18 sins.) #840241 (33 sins.)
#840119 (17 sins.) #840182 (25 sins.) #840267 (3 sins.)
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DATE: 8 February 1984

EEnclosed please find the results of the I~ and B03 analyses that
were missing from the previous final report of 13 January 1984. All
results are expressed as mg/t and it should be noted as before that
where a zero appears in the table, the concentration should be read
as less than the detection limit - not as 0 mg/t. The tables herewith
which include As, Se, Hg, HCO3, I and phenol should replace those
tables previously sent to you which were missing I concentrations.

The explanation of sample labelling and subcomposite labelling is
included in the report of 13 January 1984.

If you have any questions, please call.

SBH/dbs

Enclosures
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Chemical Analysis of Composite Solutions
Used in the Project:

An Assessment of Salt Drift on the Productivity
of Agricultural Crops in the Vicinity of the

Palo Verde Nuclear Generating Ptart

,

i

Prepared by

University Analytical Center
Department of Chemistry
University of Arizona

Tucson, Arizona 85715

! January 1984
!
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INTRODUCTION

As part of the study: An Assessment of Salt Drift on the Productivity

of Agricultural Crops in the Vicinity of the Palo Verde Nuclear Generating

Plant, artificial solutions were prepared by Office of Arid Lands Studies (0ALS)

personnel to be sprayed on crops in the field and greenhouse environments.

These artificial solutions simulated in concentration and species the treated

sewage effluent to be used in cooling the generating station towers at the

nuclear plant. The University Analytical Center (UAC) prepared the chemical

analysis of these solutions, determining 31 various species of interest.

4

1

I
-

c-h

_ _



|

SAMPLING

The artificial solutions prepared by OALS ranged from 0 lbs/ acre of

salt deposited to 1000 lbs/ acre. Each week, OALS personnel collected

aliquots of each day's solution sprayed for each concentration. These

composite solutions were brought to the UAC for chemical analysis.

The major species (Ca, Mg, K, Na, Cl~, S0.",NO3-), Total Dissolved

Salts (TDS) and pH were determined for each composite solution. The

minor species were determined in sub-composite solutions. These sub-

composite solutions were prepared by UAC personnel by taking 50 ml of

each of two (2) composite solutions and mixing thoroughly prior to analysis.

If a discrepant result in the sub-composite was found (i.e., a result too

high or too low relative to the other solutions of the same concentration),

the original composite solutions used to prepared the sub-composite were

analyzed.

Labelling the composite solutions upon receipt in the laboratory

proceeded as follows: For field solutions, the date of the first day of

the sampling period was recorded along with the solution ID:

0725-2NC
[

where 0725 = 25 July 1984 (first day of composite sampling period)
2 = concentration of solution
C = composite solution

NC = composite solution sampled at nozzle heads
I where 2 = distilled water

3 = nominal 10 lbs/a.yr
4 = nominal 100 lbs/a yr

!

| For the greenhouse solutions, a similar procedure was used:
|
| 10-0725

where 0725 = 25 July 1983 (first day of composite sampling period)
10 = concentration of solution (lbs/ acre)
NH = north greenhouse
SH = south greenhouse

~ C-5
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( A complete listing of all field solutions and sampling dates can be found

in Part I-1 of Section I - Field Solutions. A complete listing of all

greenhouse solutions and sampling dates can be found in Part 11-1 of

Section II - Greenhouse Solutions.

The sub-composite solutions were labelled in an identical manner:

A-4C (field solutions)
M-100 (greenhouse solutions)

where A; M = identity of sub-composite
4 = concentration of field solution

100 = concentration of greenhouse solution (1bs/ acre)

A complete listing of the sub-composites is found in Parts I-1 and II-1

of Section I and Section II, respectively.

ANALYSIS

Appropriate dilution of the solution was made prior to analysis.

Methods for each determination are described in the UAC Laboratory Manual

[
prepared in October 1983 for this project and will not be reiterated here.

The B03 determinations were carried out by the Soils, Water and Plant

| Testing Laboratory.

The determination for F was carried out using two different methods:

(1) Ion Chromatography (Method APS13) for the composite solutions 0 lbs/ acre

salt deposition and (2) Specific Ion Electrode (Method APS21) for all other
,-

This was done because in the more concentrated composite solu-composites.

tions, the Cl peak in Method APS13 was so large as to mask the F peak.

. C-6
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RESULTS

All results are expressed as mg/t except for pH and are tabulated for

convenience in Part I-2 for the Field Composites and Part II-2 for the

Greenhouse Composites. Results for each concentration set of composites

(e.g.,100 lb/ acre composites) are listed together. Detection limits are

indicated for each species and where a 0 appears in the table, the 0 should

be read as less than the detection limit concentration. There are two

detection limits indicated for F . The 0.03 mg/t detection limit applies

to all the Field Solutions-2 and all the 0-Greenhouse Solutions. The

0.2 mg/t detection limit for F applies to all other solutions. I.S.

indicates an insufficient amount of sample to complete the analysis.

Part I-3 and Part II-3 are graphs of the major species (except pH)

plotted over sampling time. It should be noted that for the Greenhouse

Composites, two graphs with different concentration ranges are provided -

the lower concentrated solutions fell on or at the 0-axis when the con-
\
j centration range was expanded to include the 1000 lb/ acre solutions. For
s

the Field Composites, Sampling Week 1 begins 27 May 1983 and the last week
w

begins 28 November 1983. Gaps in the line are weeks in which no sample*

e

was taken. The first Sampling Week for the Greenhouse Solutions begins

23 June 1983 and the last begins 14 November 1983.

DISCUSSION

From the data, it appears that after the first several weeks when

h spraying techniques and methodologies were being perfected, the

concentration of salts sprayed on the plants remained fairly constant
!

|

k
- C-7

i

:



__

1

I with an upward trend towards the end of the sampling period. It should

be noted that most of the 500 and all of the 1000 lb/ acre composites as

well as Field Solutions-4 were received with varying amounts of brown

precipitate. In addition, the composite solutions of 10, 100, 500 lbs/ acre

taken in the greenhouse the week of 17 October 1983 and Samples 100-1003

and 100-1010 were received with a green precipitate - perhaps algae of
i-

some sort. The pH of these solutions is relatively basic.

The question of whether the composition of the composite solutions

would change over time was addressed by reanalyzing one of the most

concentrated field solutions: 0725-4C. This solution was first analyzed
"

in late August and was reanalyzed in December 1983. The results of the

comparison are given in Section III expressed as mg/t. except for pH. (The

species with a dash were analyzed in the sub-composite solutions in

December and therefore no comparison can be made.) The concentration of

the various species does not appear to change over time - however, in

several of the greenhouse solutions, a green algae-like solid has appeared

at the bottom of the bottle. In specific, they are Samples 500-1003 and

500-1010, 100-0808, 100-0822, 100-0926, 100-1107 and 100-1114. In addition,

the precipitate in Field Solution 1017-4C now has a greenish cast to it.

It is suggested that the samples De stored at 4*C.

(
- c-8
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1. FIELD COMPOSITE SOLUTIONS
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I. FIELD COMPOSITE SOLUTIONS

1. Identification of Solutions

i

!

1

!

!

k
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FIELD SOLUTIONS

i

REO # SMP ID SAMPLING DATES
----- ------ --------------

830580 0527-2 5/27
0527-3 5/27
0527-4 5/27

830594 0607-2 6/7
0607-3 6/7
0607-4 6/7

840121 0702-2NC 7/2.5,6,7,8
0702-3NC 7/2,5,6,7,8
0702-4NC 7/2.5,6,7,8

840121 0711-2NC 7/11,12,13,14,16
0711-3NC 7/11.12,13,14.16
0711-4NC 7/11,12,13,14.16

840121 0718-2NC 7/18.19.20,21
0718-3NC 7/18.19.20,21
0718-4NC 7/18,19,20,21

840069 0725-2C 7/25.26,27.28,29
0725-3C 7/25,26,27.28.29
0725-4C 7/25,26,27,28,29

840069 0802-2C 8/2,3,4.5
0802-3C 8/2,3,4,5
0802-4C 8/2,3,4,5

840121 0812-2C 8/12,19.20
0812-3C 8/12.19.20
e812-4C 8/12,19,2e

840121 0822-2C 8/22,23,24,25,26
; 0822-3C 8/22.23,24,25,26
| 0822-4C 8/22,23,24,25,26

f 840121 0829-2NC 8/29,30,3119/1,2
; 0829-3NC 8/29,30,31;9/1,2

0829-4NC 8/29,30,31;9/1,2

849121 0906-2C 9/6.7,8.9
0906-3C 9/6.7,8,9
0906-4C 9/6,7,8.9

840141 0912-2C 9/12,13,14.15,16
0912-3C 9/12,13,14,15.16

I 0912-4C 9/12,13,14,15,16

C-ll
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FIELD SOLUTIONS

I

|
|

RED # SMP ID SAMPLING DATES |
----- ------ --------------

840141 0919-2C 9/19,22
0919-3C 9/19,22
0919-4C 9/19,22

840121 0926-2C 9/26,27,27:10/7
0926-3C 9/26,27.27;10/7
0926-4C 9/26,27,27;10/7

840182 1010-2C 10/10.11,12.13,14
1010-3C 10/10.11,12,13,14
1010-4C 10/10,11,12.13.14

840188 1017-2C 10/17,18,19.20.21
1017-3C 10/17,18.19.20.21
1017-4C 10/17,18.19.20.21

840241 1031-2C 10/24,31 11/1.1.3
1931-3C 10/24.31;11/1.1.3
1031-4C 10/24.31;11/1,1,3

840241 1107-2C 11/7.8.9,10
1107-3C 11/7.8.9,10
1107-4C 11/7,8.9.10

840241 1114-2C 11/14,15,16,17.18
1114-3C 11/14,15,16,17,18
1114-4C 11/14.15,16.17,18

840267 1128-2C 11/28,29,30
1128-3C 11/28,29,30
1128-4C 11/28,29,30

.

(
'
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FIELD SOLUTIONS
:( SUB-COMPOSITES

SUB-COMP MIXTURE
ID OF

________ ___________________

A: 2NC 0702-2NC + 0711-2NC
3NC- 0702-3NC + 0711-3NC
4NC 6702-4NC +-6711-4NC

B: 2NC 0718-2NC + OS29-2NC
3NC 0718-3NC + 0829-3NC
4NC 0718-4NC + G829-4NC

-C: 2C 0812-2C + G822-2C
3C G812-3C + 0922-3C
4C 0812-4C + 0822-4C

D: 2C 0906-2C + 0912-2C
3C 0906-3C + 0912-3C-

4C 0906-4C + 0912-4C

E: 2C 0919-2C + 0926-2C
OC 0919-3C + 0926-3C

-4C 0919-4C + 0926-4C

F: 2C 1917-2C + 1931-2C
3C 1017-CC + 1031-3C
4C 1017-4C + 1031-4C

~

G: 2C 1107-2C + 1114-2C
3C 1107-3C + 1114-CC
4C 1107-4C + 1114-4C

H: 2C G725-2C + 0802-2C
3C 0725-3C + 0802-CC

| 4C 0725-4C'+ 0802-4C

.

(.
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I. FIELD COMPOSITE SOLUTIONS

2. Analytical Results (expressed as mg/t)

,

f
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FIELD SOLUTIONS
!

SAMPLE CA MG NA K NH4 F

______ ____ ____ ____ ____ ____ ____

0527-2 158 5.17 1720 - .84 .94

0607-2 33.4 1.97 337 - .13 .17

0702-2NC 18.4 1.17 177 .073 .14 .11

0711-2NC 19.2 1.02 193 .061 0 .1

0718-ONC .84 .065 .44 .054 .56 0

0725-2C .54 .13 3.62 0 .28 0

0802-2C .69 .14 3.62 0 .12 .1

OS12-2C .78 .086 2.12 .18 .16 0

GB22-2C 1.01 .13' 6.73 .37 0 0

0829-2NC .8 .14 2.73 .24 .074 0

0906-2C .84 .11 4.28 .27 .087 0

0912-2C 1.41 .18 11.7 .6 0 0

0919-2C .67 .097 4.61 .29 .03 0

0926-2C 1.64 .18 10.4 .52 O O
,

1010-2C .68 .099 5.44 .31 O O

1017-2C .36 .05 2.52 .19 0 0

1031-2C .88 .097 6.82 .44 .055 0

1107-2C .64 .1 5.59 .36 0 0

1114-2C 1.49 .08 10.3 .52 O O

1128-2C .43 .054 1.07 .2 O O

________________________________________________________

DETLIM .04 .04 .02 .02 .05 .03. 2

- I.S. INSUFFICIENT SAMPLE
A

.
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FIELD SOLUTIONS

I

SAMPLE CL NO3 SO4 PO4 TDS PH

__---- ---- --__ ____ _-- --__ --__

0527-2 1980 732 961 1.63 6040 8.2

0607-2 356 172 213 0 1130 7.13

0702-2NC 163 75.2 130 0 594 6.9

0711-2NC 134 87.6 127 0 622 6.53

0718-ONC .34 .37 .54 0 28 I.S.

0725-2C 2.31 1.09 2.29 0 16 7

0802-2C 3.68 1.61 3.71 0 52 6.68

0812-2C 1.37 . 7 6' 1.91 0 48 6.8

0822-2C. 5.63 1.83 5.37 0 86 6.27

0829-2NC 2.21 .52 2.46 0 22 6.65

'0906-2C 4.1 1.72 3.46 0 28 6.34

0912-OC B.42 5.38 8.2 0 24 6.21

0919-2C 2.89 1.24 2.45 0 24 I.S.

0926-2C 11 3.89 8.69 0 34 6.43

1010-2C 6.56 2.58 5.14 0 60 6.38

1017-2C 2.59 1.7 1.86 0 50 6.35

1031-OC 6.11 3.52 4.4 0 18 6.64

1107-CC 6.07 2.07 3.34 0 10 6.4

1114-CC 10.4 4.18 6.32 0 22 6.61

1128-2C 8.34 1.94 3.54 0 20 3.93

--------------------------------------------------------

DETLIM . 05 .15 .1 .25 0 -

I.S. INSUFFICIENT SAMPLE
-[
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I
FIELD SOLUTIONS I

I

SAMPLE FE SI CU ZN AG BA

______ ___ ___ ___ ___ ___ ___

0527-2 0 0 0 0 0 .42

0607-2 O O O O O O

0702-ONC AO A0 AO .23 AO A0

0711-2NC A0 A0 AO .15 AO AO

0718-2NC BO B0 B0 B .083 B0 B0

0725-2C 0 0 0 0 0 H0

0802-2C 0 0 0 0 0 HO

0812-2C C0 C0 C0 C .093 C0 C0

0822-2C- C0 C0 C0 C .093 C0 C0

0829-2NC BO BO BO E .08 BO Be

0906-2C D0 D0 De D .074- D0 D0

0912-2C D0 D0 D0 D .074 D0 D0

0919-2C EO EO EO E .093 EO EO

0926-2C EO EO EO E .093 EO EO

1010-2C 0 0 0 0 0 0

1017-2C F0 F0 F0 F .093 F0 FG

1031-2C F0 F0 F0 F .093 F0 F0

1107-2C GO GO G0 G .046 GO G0

1114-2C GG GG GG G .046 GO GG

1128-2C 0 0 0 0 0 0

________________________________________________________

DETLIM .2 5 .04 .03 .04 .6

I.S. INSUFFICIENT SAMPLE{
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t
:

FIELD SOLUTIONS
((

c SAMPLE CD CR- PB BE MN SR

______ ___ ___ __- ___ ___ ___

; 0527-2 O O O O O -

.

!

0607-2 O O O O .062 -

0702-2NC AO AO AO AO AO AO

; 0711-2NC AO AO AO AO AO AO

0718-2NC BO BO BO ED BO PO4

0725-2C O O O HO O O

GB02-2C O O O' HO O O

,

0822-2C C0 CO C0 C0 C0 CO

Oc322-2C C0 CO CO CO C0 C0

OS29-2NC D0 Be B da BO EO BO

0906-2C D0 D0 D0 D0 D0 D0<

0912-2C De D0 De D0 D0 D0

0919-2C EO EO EO EO EO C0

0926-2C EO EO E-O EO EO EO .

<
.

1010-2C 0 0 0 0 0 0 |
*

1017-2C F0 F0 F0 F0 F0 F0

1931-2C F0 F0 F0 FG F0 FG

1107-2C GG GO GG Gc GO Ge

1114-2C GO GO GO GO GO GO

1128-2C. O O O O O O

_ _______________ __ _______________________ ___________

DETLIM .03 .03 .2 .2 .1 . O'3

I.S. INSUFFICIENT SAMPLE.

:?
.
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4 ,

*

FIELD SOLUTIONS

.

SAMPLE AS SE HG HCO3 I PHEN.

______ . ___ ___ ___ ____ ___ ___

0527-2 .002 .0052 0 24.2 - -

0607.-2 0 'O O 9.26 - -

'

0702-2NC 0 0 0 AO AO AO

0711-2NC .002 0 0 A0 A0 A0:

0718-2NC O O O B6 BO B0-
4

. 0725-2C 0 0 0 HO HO HO

OSO2-2C. O O O HO H0 HO

OS12-2C 0 0 0 C0 C0 CG
,

>

0922-2C 0 0 0 C0 C0 C0
1

0229-2NC 0 0 0 EO PO PG
.

090L-2C 0 0 0 DG DD D0

O?i2-2C 0 0 6 DG D0 D9,

' 0919-2C 0 0 0 EO ,E O EO ,

,

0926-2C G- 0 0 EO EO EO' '

,

1010-2C 0 0 0 0 0 0
.

1917-2C F0 FG F0 F0 F0 F0 |

'i -
1031-2C F0 F0 F0 F0 F0 F0

1107-2C GO GO G0 GO GO GG

1114-2C GG GG GG G0 GO GG

1128-2C 0 0 0 0 0 0

. ________________________________________________________
,

4

DETLIM .001 .002 .000 5 5 2

I~ I.E. INSUFFICIENT SAMPLE

1

i

c.19
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FIELD SOLUTIONS

SAMPLE B OT.

______ _____

0527-2 7.4

0607-2 0

0702-2NC A0

0711-2NC A0

0718-2NC BC

0725-2C 0

OSO2-2C 0

0912-2C CO

G822-2C CO

OS29-2NC EO

0906-2C D0

0912-2C DG

0919-2C Ee

0926-2C EO

1019-2C 0

1017-CC FG

10'l-2C FG

1107-2C G0

1114-2C GG |

1128-2C e

i ________________________________

DETLIM .27

I.S. INSUFFICIENT SAMPLE
.
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FIELD SOLUTIONS

t.

SAMPLE CA MG NA K NH4 F

------ ---- ---- ---- ---- ---- ----

0527-3 124 4.08 1520 - .76 .74

0607-3 104 5.89 1050 - .59 .92

0702-3NC 52.8 3.16 515 .1 .37 A .25

0711-3NC 50.9 3.26 541 .14 .17 A .25

0718-ONC 36.3 2.23 223 9 .22 B .25

0725-3C 42.7 2.17 376 19.9 .47 .25

0802-3C 42.5 2.13 384 18.1 .~ .26

0812-3C 37.2 2.24 304 18.2 .06 C .28

0822-3C 34 0.12 414 18.7 .04 C .2e

0829-2NC 32.4 2.24 356 18.2 .14 B .25

0906-3C 32.4 2.2 354 19 .29 .45

0912-3C 43.2 2.28 458 21.4 .14 0

0919-3C 39.1 2.11 496 18.1 .18 0

0926-3C 41 2.76 457 20.3 .094 .27

1010-3C 35.4 2.6 452 19.3 0 .32

1017-3C 35.4 2.19 491 18.7 .65 F .20

1031-3C 47.6 2.09 489 19.5 .12 F .20

1107-3C 51.2 1.96 486 19.1 .06 G0

1114-3C 50 1.92 486 19.1 .05 G0

1128-3C 47 2.01 463 19.1 .1 .26

--------------------------------------------------------

DETLIM .04 .04 .02 .02 .05 .03. 2

I.S. INSUFFICIENT SAMPLE

C-21
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FIELD SOLUTIONS

>(

SAMPLE CL NO3 SO4 PO4 TDS PH

------ --..- ---- __ --- ---- ----

0527-3 1540 630 652 1.29 4850 8.59

0607-3 1100 451 685 .73 3540 7.87

0702-3NC 671 230 344 .32 1900 6.74

0711-3NC 512 173 273 .36 1960 6.58

0718-3NC 464 175 247 .16 1340 6.87

0725-3C 323 153 249 .32 1330 6.66

0802-3C 323 149 242 .46 1290 6.78

0812-3C 417 167 263 0 1400 6.63

,

0822-3C 424 167 263 0 1440 6.59

0829-3NC 506 201 304 0 1430 7.07

0906-3C 519 245 292 0 1570 6.75

i -0912-3C 484 246 361 0 1570 6.71

0919-3C 400 234 269 0 1400 8.41

0926-3C 486 200 279 0 1550 6.6

1010-3C 460 194 279 0 1470 6.41
s

1017-3C 439 277 284 0 1510 6.3
g

| 1031-3C 631 256 316 0 1570 6.59

1107-3C 480 213 274 0 1570 6.3

1114-3C 566 216 302 0 1570 6.27

1128-3C 756 286 285 0 1570 4.64

--------------------------------------------------------

DETLIM .05 .15 .1 .25 0 -

I.S. INSUFFICIENT SAMPLE
_(

,
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FIELD SOLUTIONS
.

SAMPLE FE SI CU ZN AG BA

______ ___ ___ ___ ___ ___ ___

3

0507-3' O O O O O .56

0607-3 0 0 0 0 0 0

0702-3NC- A0 A0 A0 A .33 A0 A0

0711-3NC A0 A0 A0 A .33 A0 A0

0718-3tJC BO B0 BD B .20 BO B0

0725-3C 0 0 0 .13 0 H0

GB02-3C 21 0 0 .11 O HO

0812-3C C0 C0 C0 C .19 C0 C0

0822-3C' C0 C0 C0 C .19 C0 C0

0829-3NC BO BB B0 B .20 B0 B0

0906-3C D0 D0 D0 D .14 De D0

0912-3C D0 DG D0 D .14 DG D0

0919-3C EO EO EO E .-16 -EO EO

0926-3C EO EO EO E .16 EO EO

1010-3C 0 0 0 .039 0 0

- 1017-3C F0 F0 F0 F .12 F0 FG

1031-3C F0 F0 F0 F .12 F0 FG

1107-3C- GG GO GO G .14 G0 G0

1114-3C G0 G0 GG G .14 GO GG

1128-3C 0 0 0 .1 O O

________________________________________________________

DETLIM .2 5 .04 .03 .04 .6

: I.S. INSUFFICIENT SAMPLE
.

C-23
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FIELD SOLUTIONS
l.

SAMPLE CD CR PB BE MN SR

______ ___ ___ ___ ___ ___ ___

0527-3 0 0 0 0 0 -

,

0607-3 0 0 0 0 .12 -

0702-3NC AO AO AO AO AO AO

0711-3NC AO AO AO AO AO AO,

0718-3NC BB BO BO BO B .10 BO

0725-3C 0 0 0 HO O .053

0802-3C 0 0 0 HO .1 .053
t.

| 0812-3C CO C0 C0 C0 CO CO

0822-3C C0 CO C0 CO C0 C0

0829-3NC BO BO BO BO B .10 BO

0906-CC DG D0 DG D O- DD D0

0912-3C D0 D0 D0 D0 D0 De

0919-3C EO 'EO EO E O' EO E .071

0926-$C EO E O. EO EO EO E .071

i 1010-3C D 0 0 0 0 0
e

1017-3C F0 F0 F0 F-O F .14 F'O

1031-3C F0 F0 F0 F0 F .14 F0

1107-3C GO GG G O. GO GO GO

i 1114-3C 'G O' GO GO GG .G O- GO

1128-3C 0 0 0 0 0- O

________________________________________________________

DETLIM .03 .03 .2 .2 .1 .05

'

( I.S. INSUFFICIENT' SAMPLE
.

C-2h
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FIELD SOLUTIONS

.

" SAMPLE AS. SC HG HCO3 I- PHEN'

.--____ ___ ___ ___ ____ ___ ___

- 0527-3. .0021' .0043 0 12.7 - -

0607-3 ~0 .0034' O li . 4 - -t

~

0702-3NC .006 6 0 A0 A 'O A' e

0711-!NC .006 0 0 AO AO AG

0718-3NC .000 0- 0 E.O BG B0,

0725-3C 0 0 0 H0 H0 H O'

- OSO2-3C 0 0 0 H0- H0 HG

OS12-3C 0- G O CO C0 C0

OS22-3C -0 0 6 CO CG C 0-

0529-3NC 0 0 0 E6 E0 EO

- 0906-3C G G C. D6 D0 D0

0912-3C O O O D6 -D 0 DG

0919-3C 0 0 0 E 11.3 EG EO

0926-3C 0 0 0 E 11.0 EO EO

1010-3C 0 0 0 6 0 0

1017-3C. FG F0 F0 FG F0 F0

*
1031-3C. F0 F0 F0 F0 F0 F0

1107-3C GG GG G0 GO GG GG

1114-3C G0 GG GG- GG G0 GG

1128-3C .004 0 0 6.89 0 0

_________________________________________ ______________

DETLIM .001 .002 .003 5 5 2

I.S. INSUFFICIENT SAMPLE
..

c-25



. . . ._ - . . . - . - _ . . = _ _ _ . - = - . - . _ -- -.

FIELD SOLUTIONS

SAMPLE B03
,

______ _____

0527-3 5.93 ,

0607-3 5.34

j- 0702-3NC A 1.14 ,

0711-3NC A 1.14 j.

L

,
0718-ONC D .93 ,

:

0725-3C H 1.20

S 0802-3C H '1.20
i

; OS12-3C C .76

OS22-3C C .76

OS29-3NC B . 93'

0906-3C D .93

0912-3C D . 93

' .0919-3C E .76

0926-3C E .76
i .

1910-3C .93
i

t
- 1017-3C F . 87.
;

1031-3C F 87

| '1107-3 C ' G 1.03

1114-3C G 1.03

1128-3C 1.25

________________________________

i.

DETLIM .27;.
.

I.S. INSUFFICIENT SAMPLE -

- .

f

I

a

c-26
- -. . - . . . . . _ . .. _ _ - . _ - , = - . . _ -
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h

FIELD SOLUTIONS

'[(- i

'E ; SAMPLE 4 CA MG NA K NH4 F

: a '------ ,
, ---- ---- ---- ---- ---- ----

. . +

} .
I

'

'?9527-4 - '270 5 3:30 1.26 1.89-

0607-4 315 17.2 3190 - 1.87 2.58
-1

'0702 394 20.7 3010 .2 2.67 A 1.25g ; -4NC
J,i '0711-4NC - 395 20.1 3300 .24 2.97 A 1.25

,

|

0718-4NC 375 19.4 3760 81 2.97 B 2.40
_

/~ 0725-4C' 449 21 3660 174 3.22 2.54

0802-4C 464 21.4 4180 164 3.57 0.01

'

0812-4C 424 21.4 4110 198 2.14 C 2.00

0822-4C 375 21 4310 208 2.26 C 2.00

1' 0829 4NC 363 21.4 4240 207 0.00 B 2.40

10906 4C 458 22.1 4570 211 2.77 3.45

d5912-4C 364 19.4 4210 175 1.79 1.55'

i.
0919-4b 095 20.6 4090 177 2.28 1.45

0926-4C 432 21.7 4600 209 1.69 1.5

1010-4C 391 21.7 4010 199 2.31 1.6

1017-4C 334 21.4 4470 169 1.61 F 1.30

1031-4C 441 23.3 4660 '201 2.09 F 1.00
7 f

1107-4C 474 22.8 4330 194 2.34 G 1.10
*

,'.i ,' f, ' . 1114-4C 471 23.3 5100 200 2.48 G 1.10

. [ 1128-4C 441 23.1 4730 199 2.19 1.35

fY. --------------------------------------------------------
-f

DETLIM .04 .04 .02 .02 .05 .00. 2
i

I.S. INSUFFICIENT SAMPLE
I .

C-27
'

-



FIELD SOLUTIONS
(

SAMPLE CL NO3 SO4 PO4 TDS PH

------ ---- --__ ___- ___ ____ ___-

d

0527-4 3420 1470 1510 2.65 11000 8.91

0607-4 3120 1340 1990 2.26 9540 7.85

0702-4NC 4210 1540 2300 1.98 12400 7.33

0711-4NC 3760 1340 2210 1.63 12700 7.26

0718-4NC 4440 2020 2700 2.98 13800 7.1

0725-4C 3840 1520 2530 2.44 13400 6.99

0802-4C 4140 1590 2810 2.18 14700 7.43

0812-4C 4300 1580 2700 2 14600 6.85

OS22-4C 4440 1750 2740 1.73 15200 7.57

0829-4NC 5510 2940 3200 2.74 15700 6.37

0906-4C 5470 2610 2870 2.37 17200 6.79

0912-4C 4820 2660 3110 3.14 16400 7.34

0919-4C 4620 2740 3010 3.17 15600 7.12

0926-4C 5150 2460 2370 3.46 16000 6.84

1010-4C 4890 2000 3080 3.17 15700 6.56
!

1017-4C 4710 2890 3900 3.67 15900 8.89

1031-4C 4490 2330 3020 3.1 16300 6.77
|

1107-4C 4710 2190 2420 3.52 16500 6.65

1114-4C 5060 2240 3020 3.8 17000 6.93

1128-4C 6200 2590 2570 4.79 16300 6.73

------ --------------------- - - - - - - - - - - - - - - - - - - - - - - - -

i DETLIM .05 .15 .1 .25 0 -

j. I.S.. INSUFFICIENT SAMPLE

<

!

c-26. <
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' ' >

r '' s -
=-

,

i' . ;s_ _~
~ ' ' 1s;, j .

" 1 ) . i : !. -

' 3/s

,

< FIELD' SOLUTIONS
f 's

SAMPLE FE SI CU 2N AG BA

______ ___ ___ ___

' 0527-4 0 0 0 0 0 .94

0607-4 0 23.4 0 0 0 .79

0702-4NC A'.72 A 30.1' A .14 A .80 A0 A0',;

0711-4NC A .72 A 30.1 A .14 A .80 A0 A0

0718-4NC B .37 B 34.1 B .14 B .84 B .04 B0

0725-4C .36 32.2 .16 . '7 9 .04 H0
.f.

#
0802-4C .31 33.5 .19 .7 .05 H0

0812-4C C .41 C 33.3 C .14 C .76 C .04 C0

GB22-4C C .41 C 33.3 C .14 C .76 C .04 CD
,

0829-4NC B .37 B 34.1 B .14 B .84 B .04 B0
1..

h., ~0906-4C D .27 D 58.0 D .14 D .82 D .04 D0

0912-4C D .27 D 58.0 D .14 D .82 D .04 D0

0919-4C E .27 E 43.7 E .14 E .82 E .045 EO

0926-4C E .27 E 43.7 E .14 E .82 E .045 EO

1010-4C .2 38.1 .11 .85 .04 0

1017-4C F .23 F 37.6 F .12 F .74 F .045 FG

1031-4C F . 23 'F 37.6 F .12 F .74 F .045 F0
.

8, e

1107-4C G .5p G 46.8 G .24 G 1.01 G .051 GG'~

.

\^ 1114-4C G .54 G 46.8 G .24 G 1.01 G .051 GG
tr

1128-4C .' 3 43.0 .2 .86 .045 0

____________L___________________________________________
l

DETLIM .2 5 .04 .03 .04 .6

[ I.S. INSUFFICIENT SAMPLE,

I < s
,

C-29,

.. . - - . - _ - _ - -.
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|

|
|

FIELD SOLUTIONS
'(

i

SAMPLE CD CR PB BE MN SR

__--_- --- -_- --_ -__ _-_ --_

0527-4 0 0 0 0 0 -

0607-4 0 0 0 0 .30 -

0702-4NC A .045 A0 A0 A0 A .55 0

0711-4NC A .045 A0 A0 A0 A .55 0

0718-4NC B .033 BB B0 BO B .74 .27

0725-4C H .045 0 0 H0 .63 .56

0802-4C H .045 0 0 H0 .69 .59

OB12-4C C .037 C0 C0 C0 C .70 C .54

0822-4C C .037 C0 C0 C0 C .70 C .54

0829-4NC B .033 B0 B0 B0 B .74 .52

0906-4C D .041 D0 D0 D0 D .70 D .49

0912-4C D .041 D0 D0 D0 D . 70 D .49

0919-4C E .052 EO EO EO E .67 E .48

0926-4C E .052 EO EO EO E .67 E .48

1010-4C .037 0 0 0 .57 .52

1017-4C F .052 F0 F0 F0 F 1.23 F .51

1031-4C F .052 F0 F0 FG F 1.23 F .51

1107-4C G .052 G0 GO G .30 G .89 G .51

1114-4C G .052 GO G0 G .30 G .89 G .51

1128-4C .045 0 0 0 .80 .52

--------------------------------------------------------

DETLIM .03 .03 .2 .2 .1 .05

( I.S. INSUFFICIENT SAMPLE

L

C-30



~ FIELD SOLUTIONS

SAMPLE- AS SE HG HCO3~ I PHEN

______ ___ ___ ___ ____ ___ ___

A

.
0527-4 .0031 .0094 0. 13.8 - -

4

' 0607-4 .0028 .014 .0014 19.2 - -

0702-4NC .043 .017 O A 14.4 A O- AO

0711-4NC .046 .017 O A 14.4 AO AO

071S-4NC .034 .02 O B 20.4 BO EO

0725-4C .013 .018 0 12.7 HO HO

- 0SO2-4C .013 .015- 0 27.2 HO HO

0812-4C .01 .014 0 C 44.1 CO CO

OS22-4C .009 .019 0 C 44.1 C0 CO

OS29-4NC .00? .019 O P 20.4 BC P O.

0906-4C .Oi4 .021 0 D 34.2 D0 D O-

0912-4C .014 .018 O D T4.2 D0 D0

0919-4C .011 .019 0 E 39.1 EO E9

0926-4C .016 .02 O E 39.1 EO EO

1010-4C .014 .023 0 13.8 0 0

1017-4C F .019 F .019 F0 F 22.7 F0 F O.

- 1031-4C F .019 F .019 F0 F 23.7 F0 F0

1107-4C G .022 G .015 GG GO GO GG

1114-4C G .022 G .015 GO GO GO GO

1128-4C .018 .017 0 21.7 0 0

________________________________________________________

DETLIM .001 .002 .?c3 5 5 2

I.S. INSUFFICIENT SAMPLE
.

C-31

- -. .- .-. . , _
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T

FIELD SOLUTIONS

SAMPLE BD;

.------ -----

0527-4 8.'6

0607-4 7.73

0702-4NC A 7.02.

0711-4NC A 7.02

0718-4NC B 7.40

0725-4C 7.02

08G2-4C 6.15;

0912-4C C 7.02

GE22-4C C 7.02

OS29-4NC B 7.40 *

-0906-4C~ D 7.46

0912-4C D 7.46

0919.4C' -E 7.79

0926-4C E 7.79

~1010-4C 7.46

1017-4C F 6.83

1031-4C F 6.83

|1107-4C G 5.28

1114-4C G 5.28
.

1128-4C B.33

--------------------------------
,

|

DETLIM .27

I- I.S. INSUFFICIENT SAMPLE-
.

'

,

C-32
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I. FIELD COMPOSITE SOLUTIONS

3. Graphs of Concentration versus Sampling Week

i !
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FIELD SOLUTIONS
CALCIUM
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11. GREENHOUSE COMPOSITE SOLUT10!AS
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II. GREENHOUSE COMPOSITE SOLUTIONS

1. Identification of Solutions

|
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.

GREENHOUSE SOLUTIONS

'
.

REO # SMP ID SAMPLING DATES
_____ ______ ______________

840121 0-0623 6/23,24,27-28,27,29
10-0623 6/23-24,27-28.29-30
100-0623 6/23-24,27-28.29-30
500-0623 6/23-24,27-28.29-30
DIO630G 6/3087/1

840121 0-0705 7/5.7.8
10-0705 7/5.7

100-0705 7/5.7
500-0705 7/5,7

840121 0-0711 7/11,13.15
10-0708 7/8-11,12-13,15

100-0708 7/8-11,12-10.15
500-0708 7/8-11.12-13,15

840121 0-0718 7/18.19,20.21
10-0719 7/19,20,21

100-0719 7/19,20,21
500-0719 7/19.20.21
1000-0713 7/13-14-15-17,22

840121 0-0726 7/26,27.28
10-0725 7/25-26,27-28
100-0725 7/25-26.27-28
500-0725 7/25-26,27-28
1000-0725 7/25-26.27-28

840119 0-0802 8/1.3.4,5
10-0729 7/29-8/1,8/2-3.4,5

100-0729 7/29-8/1,8/2-3.4,5
500-0729 7/29-8/1,B/2-3,4,5
1000-0801 8/1-2-3.4.5

840121 OSH-0808 8/8,9,10,11,12
ONH-0808 8/8.9.~10,11,12
10-0808 8/8,9,10,11,12

100-0808. 8/8.9.10,11,12
500-0808 8/8,9,10,11.12
1000-0808 8/8.9,10,11,12

840119 OSH-0815 8/15,16,17,18.19
ONH-0815 8/15,16,17.18.19
10-0815 8/15,16,17,18.19

100-0815 8/15,16,17.18,19
500-0815 8/15.16.17,18.19

( 1000-0815 8/15,16.17,18,19
.

C-Lh



C

GREENHHOUSE SOLUTIONS
i

,

REO # SMP ID SAMPLING DATES
----- ------ --------------

840121 OSH-0822 8/22,24,25,26
ONH-0822 8/22.23.24,25.26
10-0822 8/22,23.24,25,26

100-0822 8/22,23,24,25.26
500-0822 8/22,23,24,25.26
1000-0822 8/22.24,25.26

840119 OSH-0829 8/29,30,31:9/1.2
ONH-0829 8/29,30,31;9/1,2

10-0829 8/29,00,31:9/1.2-

100-0829 8/29.30,3189/1.2

500-0829 8/29,30,31:9/1,2
1000-0829 8/29,30,3149/1,2

840121 OSH-0906 9/6,8.9
ONH-0906 9/6,7,8,9
10-0906 9/6.7,8,9

100-0906 9/6,7,S.9
500-0906 9/6.7.8.9
1000-0906 9/6.7,8.9

840141 OSH-0912 9/12.10.14,15.16

GNH-0912 9/12,13.14,15.16
10-0912 9/12.10.14.15.16

100-0912 9/12.13.14.15.16
500-0912 9/12,13.14,15,16

1000-0912 9/12,13,14.15.16

840141 OSH-0919 9/19,20,21.22,23
ONH-0919 9/19.20.21,22.23

10-0919 9/19,20,21,22.23
100-0919 9/19.20.21,22.23
500-0919 9/19,00,21,22.23
1000-0919 9/20,21,22,23

840182 OSH-0927 9/27,28,29,30
ONH-0927 9/27.28,29.30

10-0926 9/26.27,28,29,30

100-0926 9/26.27,28,29,30
#

500-0926 9/26,27,28,29,30
1000-0926 9/06.27,28,29,30

0-0926 9/26(NH)

840182 OSH-1003 10/3,4,5,6,7
ONH-1000 10/3,4,5,6,7

( 10-1003 10/3.4,5.6.7

100-1003 10/3.4,5,6.7
500-2003 10/3.4.5.6.7
1000-1003 10/3.4.5,6,7

C h5



GREENHOUSE SOLUTIONS

(

RED # SMP ID SAMPLING DATES
----- ------ --------------

840182 OSH-1010 10/10,11,12,13.14
ONH-1010 10/10.11,12.13,14
10-1010 10/10,11,12.13.14
100-1010 10/10,11,12.13,14
500-1910 10/10,11,12.13,14
1000-1010 10/10.11,12.13.14

840188 OSH-1017 10/17,18,19,20.21
ONH-1017 10/17.18,19.00.21
10-1917 10/17,18,19.20.21
100-1017 10/17,18,19.20.21
500-1017 10/17.18.19,20.21
1000-1017 10/17.18.19,20,21

840241 OSH-1024 10/24.25.26.27.28
ONH-1024 10/24,26,27.08
10-1024 10/24.26.27,28

100-1024 10/24.26,27.00
500-1024 10/24.26,27,28
1000-1024 10/24.05.26.07.08

840241 OSH-1031 10/31811/1,2.3,4
ONH-1031 10/31t11/1.0.3.4
10-1031 10/31811/1,0.3.4

100-1031 10/31111/1,0.3.4
500-1031 10/31 11/1,2.3.4
1000-1031 10/31t11/1,2.3.4

840241 OSH-1107 11/7,8.9.10
ONH-1107 11/7,8.9,10
10-1107 11/7,8.9,10
100-1107 11/7,8.9,10
500-1107 11/7,8.9.10
1000-1107 11/7,8,9,10

840241 OSH-1114 11/14.15,16,17,18
ONH-1114 11/14,15,16,17,18
10-1114 11/14,15,16.17,18

100-1114 11/14,15,16.17.18
500-1114 11/14.15,16,17,18
1000-1114 11/14,15,16,17,18

i
.
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i

,

GREENHOUSE SOLUTIONS
I SUB-COMPOSITES

SUP-COMP MIXTURE
ID OF

________ _____________________

: L: 0 0-0705 + 0-0711
I 10 10-0705 + 10-0708

100 100-0705 + 100-0709 ,

500 500-6705 + 500-0706

M: 0 0-0719 + 0-0726
10 10-0719 + 10-0725

3

100 100-0719 + 100-0725
500 500-0719 + 500-0725
1000 1000-0712. + 1000-0725

P: OSH OSH-GBOS + OSH-0815
,

ONH GNH-0809 + ONH-0815 ,

10 10-0908 + 10-0915
100 100-0809 + 100-0915

, ;

500 500-0208 + 500-0815
1000 1000-090S + 1000-0815

) 0: CSH OSH-0022 + OSH-GC29
/ ONH ONH-0922 + GNH-0829

10 10-0522 + 10-0929
100 100-0822 + 100-0929
500 500-0822 + 500-0829

1000 1000-0822 + 1000-0E29

1' R: OSH OSH-0906 + OSH-0912
DNH GNH-0906 + ONH-0912

10 10-0906 + 10-0912
; 100 100-0906 + 100-0912
'

500 500-0906 + 500-0912
1000 1000-0906 + 1000-0912 i

S: OSH OSH-0919 + OSH-0927
ONH GNH-0919 + ONH-0927

10 10-0919 + 10-0926
' 100 100-0919 + 100-0926

500 500-0919 + 500-09~6
j 1000 1000-0919 + 1000-0926
1

4

I

c 17 ;
,

- . _ _ _ . - - . _ _ , - , - . _ _ . - - _ _ _ _ , _ _ _ . - _ , , - - - . _ - _ _ _ . _ - _ . . _ - _ _ , , . __.
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GREENHOUSE SOLUTIONS
'( , SUB-COMPOSITES

SUB-COMP MIXTURE
ID OF

________ _____________________

T: OSH OSH-1000 + OSH-1010
ONH ONH-1003 + ONH-1010

10 10-1003 + -10-1010
100 100-1003 + 100-1010
500 500-1000 + 500-1910

1000 1000-1G03 + 1000-1010

W: OSH OSH-1024 + OSH-1901
ONH ONH-1024 + ONH-1001

10 10-1024 + 10-1901
100 100-1024 + 100-1051
500 500-1024 + 500-1001

1000 1000-1024 + 1000-1001
.

X: OSH OSH-1107 + OSH-1114
ONH ONH-1107 + ONH-1114

10 16-1107 + 10-1114
100 100-1107 + 100-1114
500 500-1107 + 500-1114

1000 1000-1107 + 1000-1114

.

' .

C h8
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II. GREEf4H0VSE COMPOSITE SOLUTI0flS

2. Analytical Results (expressed as mg/t)

.

(
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4

GREENHOUSE SOLUTIONS
(

'

SAMPLE CA MG NA K NH4 F
,

______ ._ ___ ___ ___ ___ ___

0-0623 .1 0 .45 0 .02 0

DIO630G .1 0 .45 .02; .16 0

0-0705 1.14 .065 10 .16 .16 .I1

0-0711 .49 0 4.64 0 .1 0

0-0718 .61 0 5.43 .1~ .22 0

0-0726 .41 0 3.49 .18 0 0

0-0802 .31 0 2.51 .14 .11 04

0-0926 0 0 .27 0 0 0

4

i

.

,

i

!

_________________ ___ . _ ________ _______ ____________________
4

; (- DETLIM .04 .04 .02 .02 .05 .00,.2

1.S. INSUFFICIENT SAMPLE

C-50
.- .. -. . - - -. . - . .. .



. . - _- . _ _ - - _ . . _ _ -

GREENHOUSE SOLUTIONS

ik

SAMPLE CL NO3 SO4 PO4 TDS PH

< ------ --- --- --- --- --- ---

0-06 3 0 0 0 0 0 5.48

DIO630G 0 0 0 0 0 I.S.

.

0-0705 8.03 1.73 6.29 0 19 6.55

0-0711 3.56 1.46 2.42 0 68 6.03

0-0718 4.44 1.90 0.57 0 86 6.74

'

0-0726 2.83 .98 2.42 0 76 7.05

0-0802 2.04 .76 1.58 0 0 1.5.

i

0-0926 .18 0 .24 0 26 5.Sc

i

1

!

f

-

f

!

,

i

v

-------- -------------------------- --------------------------

( DETLIM .05 .15 .1 .25 0 -

I.S. INSUFFICIENT SAMPLE..

a

C-51
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. . .. .. - . - = . . . . _

GREENHOUSE SOLUTIONS

(

SAMPLE FE SI CU 2N AG BA

------ --- --- --- --- --- ---

0-0623 0 0 0 0 0 0

DIO630G I.S. I.S. I.S. I.S. I.S. I.S.
.

0-0705 L0 L0 L0 L0 L0 L0

0-0711 L' O L0 L0 L0 L0 L0

0-0719 M0 M0 M0 MO M0 M0
,

0-0726 M0 MO M0 MO M0 M0
,

0-0800 0 0 0 0 0 0

0-0926 0 0 0 0 0 0

,

l
I

i .

,

-------------------------- ------------------------------------

'

(- DETLIM .O 5 .04 .03 .04 .6

1.S. INSUFFICIENT SAMPLE

C-52

.- - , . , _ _ _ _ _ - -. - -.. _ - - -..-. - -- _ .. .



*
..

|(. GREENHOUSE SOLUTIONS

-SAMPLE CD CR PB BE MN SR

,---_-- --- --- --- --- --- _--

0-0603 0 0 0 0 0 0

DIO630G I.5. I.S. I.S. I.S. I.S. I.S.

0-0705 L0 L0 L0 L0 L0 L0

0-0711 L0 L0 L0 L0 L0 L0

0-0718 M0 M0 M0 M0 MO M0

0-0726 M0 MO MO M0 M0 M 0.

0-0B02 0 0 0 0 0 0

0-0906 0 0 0 0 0 0

--------------------------------------------------------------- j

( DETLIM .00 .00 .2 .2 .1 .05

I.S.- INSUFFICIENT SAMPLE

c-53



GREEfJHOUSE SOLUTIONS

SAMPLE AS SE HG HCO3 I PHEN

______ ___ ___ ___ ____ ___ ____

O-062; e 0 0 0 C e

DIO630G e G e I.S. I.S. I.S.

0-0705 0 0 0 LG LG LG

0-0711 0 0 0 Le LG L0

0-0718 0 0 0 MO M0 M0

0-0726 6 0 0 MG Me M0

0-2622 0 0 0 6 0 &

0-0926 0 0 0 0 0 0

,_________ ____________________ __________ ______ __________.

DETLIM .001 .002 .000 5 5 0

1.5. INSUFFICIENT SAMPLE

C-5L
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ,_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



y _ ,

b
4, e

s

GREENHOUSE SOLUTIONS

,

SciMPLE B03

______ ___

.

4,' '0-06:3 04

,
S r,

,

DIO600G .53

0-0705 L .44,

0-0711 L .44

0-0718 M0
f

P

0-0706 MO
i.

0-0B00 .07

0-0026 0

,

.

!

i',

,

f
,

'
f

____________________________________

DETLIM .27

1.S. INSUFFICIENT SAMPLE

c-55



GREENHOUSE SOLUTIONS

.

SAMPLE CA MG NA K NH4 F

-__--- --_ --- -__ --- --_ _-_

OSH-0808 .088 0 .4 0 .17 0

OSH-0815 .15 0 .63 .04 1 'O

OSH-0822 .16 0 .79 .042 0 0

OSH-0829 .1 0 .46 .07 .2 0

OSH-0906 .43 0 122 .15 .082 0

OSH-0912 .11 0 11.4 .055 0 0

OSH-0919 .09 0 11.7 .035 .04 0

OSH-0927 3.7 .21 36.8 1.7 .78 0

OSH-1003 0 0 1.12 0 0 0

OSH-1910 0 0 .45 0 0 0 -

,

OSH-1017 0 0 .27 .038 0 0

OSH-1024 F 0 .11 0 0 .074

OSH-1031 .12 .031 .52 .13 0 0 -s

OSH-1107 0 0 .11 0 0 0
'

OSH-1114 0 .052 1.03 .13 0 0

- s

---------------------------------------------------------------
,

j DETLIM .04 .04 -.02 .02 .05 .03. 2

'

.

I.S. INSUFFICIENT SAMPLE -

/

'N-c-56- <



.

.

BREENHOUSE SOLUTIONS

'

'/
,f

(
'

sat 1PLE - CL NO3., SO4 PO4 TDS PH
'i

_----- --- _-- , _-_ - --- --

.

'

OSH-0808 . 2B O .12 0 12 6.07
s

OSH-0815 .3 O. 0 - 0 8 4.22,

OSH-0822 . 30 , .34 .26 0 80 5.66s

'OSH-0829 .42 O O O 34 6.55

OSH-0906 227. O .1.89 0 324 6.38

OSH-0912 10.B 0 .21 0 26 5.91
,

OSH-0919 11.8 0 0 0 24 5.86

OSH 0927 .34.7 19.7 22.6 0 152 6.33

OSH-1003 1.44 0 .34 0 24 5.96
'

- , ,

OSH-1010 .4 0 .24 0 12 5.74

i
.26 0 62 3.880SH-1917 .36 .34 '

,

OSH-1024 44 6'. 6 4 .34 0 28 5.96

~

OSH-1031 1.27 .46 .47 0 30 6.11

OSH-1107 . 27 * O O O O 5.82'

OSH-1114 1.28 0 .48 0 0 6.07

*
s

t

I
ig

*
,

?

'l
. ,

,

i'

- - - _ - - - _ - - - _ - - - - - - - - - - - - - - - --------- ----------------- --

( DETLIM,\ .05 .15 .1 .25 0 -

I.5. k INSUFFICIENT SAMPLE

ik'
c-57

. . -- _-



GREENHOUSE SOLUTIONS

(

SAMPLE FE SI CU ZN AG BA

m_____ ___ m__ __m __m m__ mem

OSH-0808 PO PO PO PO PO PO

OSH-0815 PO PO PO PO PO PG

OSH-0822 00 00 00 00 00 00

OSH-0829 OO OO OO OO OO OO

OSH-0906 R0 R0 R0 R0 R0 R0

OSH-0912 R0 R0 RO R0 R0 R0

OSH-0919 50 S0 S0 SO SO SO

OSH-0927 SO SO SO S0 S0 S0

OSH-1003 T0 TO T0 T0 T0 T0

OSHM1010 TO TO T0 T0 TO TO

OSH-1917 0 0 0 0 0 0

OSH-1024 WG WO W0 W0 WG WG

OSH-1031 W0 WG WG WG WG W0

OSH-1107 X0 X0 X0 X .037 X0 X0

OSH-1114 X0 X0 X0 X .037 X0 X0

t

wwm_m_mmmmm_mmmmm - r mem emmmm m mmMMMM M MM - MMMmmmmMMMMMmMMM

' ( DETLIM .2 5 .04 .03 .04 .6

I.S. INSUFFICIENT SAMPLE

C-58



GREENHOUSE SOLUTIONS

SAMPLE CD CR PB BE MN SR

.______ ___ ___ ___ ___ ___ ___

OSH-0808 PO PO PO PO PO PO

OSH-0815 PO PO PO PO PO PG

OSH-0922 00 00 00 00 00 00

OSH-OS29 00 00 00 00 00 00

OSH-0906 R0 R0 R0 R0 R0 R0

OSH-0912 R0 R0 R0 R0 R0 R0

OSH-0919 5 'O S0 SO S0 S0 SO

OSH-0927 S0 50 S0 50 S0 SO

OSH-1003 T0 T0 T0 T0 T0 T0

OSH-1910 TO T0 Te T0 T0 T0

OSH-1017 0 0 0 0 0 0

OSH-1024 WD W0 WG W0 WG WD

OSH-1001 WG WD W0 W0 WG WD

OSH-1107 X0 X0 X0 X0 X0 X0

OSH-1114 X0 X0 X0 X0 X0 X0

i

_ _ _ _ _ _ _ _ _ _ _ - - - ---- =__________________________________________

*(
DETLIM .03 .03 .2 .2 .1 .05

i I.S. INSUFFICIENT SAMPLE

!

C-59

_



_ . _ _ - . .

|

GREENHOUSE SOLUTIONS i

SAMPLE AS SE K3 HCO3 I PHEN
.

------ --- --- --- ---- --- ----

OSH-0808 0 0 0 PO PO PO

OSH-0815 0 0 0 PO PO PO

OSH-0822 0 0 0 00 00 00

OSH-0829 0 0 0 00 00 00
.,

OSH-0906 0 0 0 R0 R0 R0

0SH-0912 0 0 0. R0 R0 R0
,

OSH-0919 0 0 0 50 SO EO

OSH-0927 0 0 0 SO SO EO

. OSH-190~ C1 TG G T~0 T0 TG

OSH-1910' O O O .T G T0 T .0

CSH-1017 0 -0 0 0 0 0

OSH-1024. WD WG WD WG WG WD

OSH-1031 W0 W'O W O' WG W0 WG

OSH-1107 X-0 X0 X0 X0 X0 X0

CSH-1114 -X-0 X0 X 0. X 0 X0 X 0

.---- _-__-__ __._-------------------------------------------------

'

DETLIM .001 .002 .000 5 5 2

I.S; INSUFFICIENT' SAMPLE

_ .c-60
- . . _ -. ., ...



- _ _

GREENHOUSE SOLUTIONS

SAMPLE B03

'

_m__-- -__

OSH-0808 PO

OSH-0915 PO

OSH-0822 00

OSH-0829- 00

OSH-0906 RC
'

OSH-0912 R0

OSH-0919 50

OSH-0927 50

OSH-1003 TC

OSH-1910 TO

OSH-1017 0

OSH-1024 WO

OSH-1031 WD

OSH-1107 X .33

OSH-1114 X .33

(

l '

# --mm--------------mmm------mem------

DETLIM' .27~

I.S.- INSUFFICIENT SAMPLE
i

[

C-61
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GREENHOUSE SOLUTIONS

SAMPLE CA MG NA K NH4 F

------ --- --- --- --- --- ---

ONH-0808 .14 0 .78 .03 .097 0

ONH-0815 .15 0 .86 .05 .19 0

ONH-0822 .12 0 .34 .034 0 0

ONH-0929 .1 0 .6 .08 .075 0

ONH-0906 .088 0 .67 .054 .05 0

ONH-0912 .052 0 .46 .047 .073 0

ONH-0919 .067 0 .56 0 .04 0

ONH-0927 .095 0 .53 .026 0 0

GNH-1003 .095 6 .67 0 0 0

ONH-1910 .68 0 .51 0 0 0

ONH-1017 0 0 .22 0 0 0

ONH-1024 0 0 .049- 0 0 0

ONH-1031 0 0 .19 .079 0 0

4 ONH-1107 0 0 .092 O O O

ONH-1114 .11 0 1.12 .065 0 0

---------------------------------------------------------------

-( DETLIM .04 .04 .02 .02 .05 .03. 2

I.S. ' INSUFFICIENT SAMPLE

c-62
. . _ . - .



GREENHOUSE SOLUTIONS
I

SAMPLE CL NO3 504 PO4 TDS PH

------ --- --- --- --- --- ---

ONH-0808 .54 0 .33 0 8 6.43

ONH-0815 .66 0 . 36 - 0 4 5.01

ONH-0822 .55 0 0 0 52 5.9

ONH-0829 .49 .32 .39 0 22 5.65

ONH-0906 .94 0 .71 0 4 5.95
,

ONH-0912 .34 0 0 0 8 5.81

ONH-0919 .34 0 0 0 0 5.87

ONH-0927 .48 1.37 .48 0 60 5.77

ONH-1003 .73 0 .68 0 34 6

ONH-1010 .38 0 .41 0 16 6.31

ONH-1017 .27 .32 .32 0 8 4.13

ONH-1024 0 0 0 0 59 6.04

ONH-1031 .9 0 0 0 4 5.8

ONH-1107 .34 0 .25 0 0 6.28

ONH-1114 1.53 .41 .45 0 33 5.82

---------------------------------------------------------------

DETLIM .05 .25 .1 .25 0 -

(

I.S. INSUFFICIENT SAMPLE

C-63



.

GREENHOUSE SOLUTIONS

(

SAMPLE FE SI CU ZN AG BA

------ --- -_- --- --_ --- ___

ONH-0809 PO PO PO PO PO PO

ONH-0815 PO PO PO PO PO PO

ONH-0822 00 00 00 00 00 00

ONH-0829 OO OO OO OO OO OO

ONH-0906 R0 R0 R0 R0 R0 RO

ONH-0912 R0 R0 R0 R0 R0 R0

ONH-0919 SO SO SO S0 SO S0

ONH-0927 50 S0 SO SO SO SO

.ONH-1003 TO TO T0 TO T0 T0
,

ONH-1010 T0 T0 T0 T0 TO T0

ONH-1917 0 0 0 0 0 0

ONH-1924 WD WG WD W .037 WG W0

ONH-1031 WG W0 WG W .037 WG WG

ONH-1107 X0 X0 X0 X0 X0 X 0:

ONH-1114 X0 X0 X0 X0 X0 X 0

1

--------------------------..------------------------------------

( IDETLIM .2 5 .04 .03 .04 .6

I.S. INSUFFICIENT SAMPLE

C-64
._



_

g GREENHOUSE SOLUTIONS
' , ' :,

SAMPLE CD CR PB BE MN SR

______ ___ ___ ___ ___ ___ __

ONH-OSOS PO PO PO PG PO PG

ONH-0815 PO PO PG PO PO PO

ONH-OS22 00 00 00 00 00 00

ONH-0829 00 00 00 00 00 00

ONH-0906 R0 $0 R0 R0 R0 R0

ONH-0912 R0 R0 R0 RG R0 R0

ONH-0919 50 S0 S0 SO S0 50

ONH-0927 56 SO 50 50 5O E 0'

OtJH-1003 TO TO T0 T0 TO Te

ONH-1910 T 0 Te T0 T0 T0 T0

DNH-1017 0 6 0 0 0 0

GNH-1024 W0 WO WG WG WG WG

ONH-1001 W0 WG W6 WG WG WO

ONH-1107 X0 X0 X0 X0 X0 X0

ONH-1114 XG X0 X0 X 0 X0 X0

._______________________________________________________________

(.
DETLIM .03 .03 .2 .2 .1 .05

I.S. INSUFFICIENT SAMPLE

@



..

*

GREENHOUSE SOLUTIONS

SAMPLE- AS SE HG HCO3 I PHEN

------ --- --- --- ---- --- ----

ONH-OSGS O O O PO PO FG

ONH-0815 0 0 0 PO PO PO

ONH-0822 0 0 0 00 00 DG

ONH-0829 0 0 0 QG D0 DG
'

ONH-0906 0 0 0 R0 R0 RO

ONH-0912 O O O RO RO RO

ONH-0919 0 0 0 SO SO 50.;

ONH-0927 0 0 0 5O 5O EO
^

ONH-1003 0 TO O TO T0 T. G

0f1H-1910 0 e O T0 TG T0

( ONH-1017 O O O O O- 0

ONH-1024 WG WG WG WG WG WG

ONH-10~1 WD WG W G- WO WG WD

ONH-1107 X0 X0 X0 X0 X0 XG

j' ONH-1114 X0 X0 X0 X0 X0 X0

.

- - - - - - - - . . - - - - - - - -------- __----------------------------------

I- DETLIM .001 .002 .003 5 5 2

I.S.. INSUFFICIENT SAMPLE

, .C-66 _ ._ , , __._ _



. - . - ...

n

-

GREENHOUSE' SOLUTIONS

SAMPLE' .B03

______ ___

ONH-0800 PO

ONH-0815 PO,

ONH-0822 00

ONH-0829 00

ONH-0906 R0
1

'

ONH-0912 R0

ONH-0919 50,

ONH-0927. S0

ONH-1003 T0
T

ONH-1910 .T 0

ONH-1917 0
.

ONH-1024 W0

ONH-1031 WG
f

ONH-1107 X0

ONH-1114 X0

J

---------------- ------------------

' DETLIM .27

I.S. INSUFFICIENT SAMPLE

C-67

_ _ _ _ _ - - . _ - _ . . _ _ _ _ - _ - _ - - - _ - - _ _ . _ - - . _ . _ . - _ . __



GREENHOUSE SOLUTIONS

SAMPLE CA MG NA K NH4 F

______ ___ _ . _ __ ___ ___ __

10-06 3 9.31 .55 93.4 .12 0 0

10-0705 9.37 .53 97.4 .033 0 0

10-0708 8.9 .47 90.2 .041 0 0

10-0719 8.2 .44 83.1 1.37 .24 0

10-0725 8.14 .44 81.2 3.82 0 0

10-0729 9.44 .44 84.2 4.44 0 0

10-0808 9.49 .46 94.8 3.88 .12 0

10-0315 7.43 .42 89.4 4.34 .13 0

10-0822 7.44 .46 98.6 3.96 .27 0

10-0S29 6.87 .45 9S.3 4.91 .065 0

10-0906 5.83 .4 192 4.08 .992 0

1P-0912 6.09 .4 118 3.S3 .18 0

10-0919 8.86 .44 124 3.99 .12 0

10-0926 7.06 .41 128 3.87 0 0

10-1003 7.71 .48 105 4.14 0 0

10-1910 7.84- .43 115 4.12 0 0

10-1017 7.34 .44 126 3.68 .31 0

10-1024 7.63 .48 117 4.39 0 W0

10-1031 7.18 .44 118 4.09 .054 WD

10-1107 7.33 .46 112 3.97 0 X0

10-1114 7.33 .47 140 4.59 0 X 0

__ ______________ ______________________________ _ __ _________

DETLIM .04 .04 .02 .02 .05 .0~. 2
g

I.S. INSUFFICIENT SAMPLE

c-68

_ _ _ _ _ _ _ _ . - - _ - _- _ - .. -



GREENHOUSE SOLUTIONS

(

SAMPLE CL NO3 SO4 PO4 TDS PH

----- --- --- --- --- --- ---

10-0623 120 32.5 65.6 0 298 5.11

10-0705 108 44 71.8 0 306 I.S.

10-0708 89.5 24.8 61.3 0 280 6.66

10-6719 84.6 41.8 69.1 0 247 6.76

10-0725 95.3 43.5 73 0 260 6.96

10-0729 98 49.8 61.2 0 294 6.93

10-0808 92.2 42.7 61.6 0 280 6.4

10-0815 99.3 43.5 73 0 292 5.71

10-0822 100 45.4 64.7 0 324 6.94

10-OS29 120 48.9 84 0 340 5.72

10-0906 101 302 65.2 0 900 6.56

10-0912 112 49.5- 65.2 0 316 6.08

10-0919 111 56.1 67.3 0 328 6.23

10-0926 164 41.6 48.3 0 434 6.23

10-1003 121 51.7 61 0 364 6.42

10-1910 146 54.3 68.8 0 344 6.17

10-1917 124 63.6 67.5 .3 354 9.5

10-1024 137 67.8 66.4 0 376- 6.2~

10-1031 124 44.1 58.2 0 358 6.29

10-1107 124 51.2 62.3 0 332 6.36

10-1114 159 51.2 66.4 0 418 6.04

--------- -- -----------------------------------------------.--

( DETLIM .05 .15 .1 .25 0 -

I.S. INSUFFICIENT SAMPLE

c-69
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.

GREENHOUSE SOLUTIONS

(

SAMPLE FE SI CU ZN AG BA

------ --- --- --- --- --- ---

10-0623 0 0 0 0 0 0

10-0705 L0 L0 L0 L .065 L0 L0

10-0705 L0 L0 L0 L .065 L0 L0

10-0719 M0 M0 M0 M0 M0 M0

10-0725 MO M0 M0 M0 Me M0

10-0729 0 0 0 .06 0 0

-10-0805 PO PO PO P .065 PO PO

10-0815 PO PO PO P .065 PO PO

10-0922 00 00 00 0 .06 00 00

10-0829 00 00 00 0 .06 00 00

10-0906 R0 R0 R0 R .046 R0 R0

10-0912 R0 R0 R0 R .046 R0 R0

10-0919 50 -S 0 S0 S .065 50 50

10-0926 S0 S0 S0 S .065 S0 S0

10-1003 T0 T0 T0 T .065 T0 T0

10-1010 T0 T0 TO T .065 T0 TC

10-1917 0 0 0 0 0 0

10-1024 W0 WG W0 W .093 WG WD

10-1931 We WO W0 W .093 WG WG

10-1107 X0 X0 X0 X .065 X0 X0

10-1114 X0 X0 X0 X .065 X0 X0

----------------------------------------------------------

DETLIM .2 5 .04 .03 .04 .6
(

I.S. INSUFFICIENT SAMPLE
,

C-70



i, GREENHOUSE SOLUTIONS

SAMPLE CD CR PB BE MN SR

------ --- --- --- --- --- ---

10-0623 0 0 0 0 0 0

10-0705 L0 L0 L0 L0 L 0 L0

10-0709 L0 L0 L0 L0 L0 L0

10-0719 M0 MO M0 M0 M0 M0

10-0725 MO M0 M0 M0 M0 MG

10-0729 0 0 0 0 0 0

10-0908 PO PG PO PO PO PO

10-6915 F' O PO PO PO PO PO

le-ee22 oe oe oe oe oe oe

10-0929 OO DG OO OO D0 00

10-0906 R0 R0 R0 R0 R0 R0

10-6912 R0 R0 R0 R0 R0 R0

10-0919 50 SO 50 S0 S0 S0

10-0926 SO S0 50 SO SO S0

10-1000 T0 T0 T0 TO T 0 T0

10-1010 TO T0 T0 T0 TO TC.

10-1017 0 0 0 0 0 0

10-1024 WG WG WG WO WG WG

10-1031 W0 WG WG WG WG WG

10-1107 ,X 0 X0 X0 X0 X0 Y 0

10-1114 X 0 X0 X0 X0 X0 X0
,

---------------------------------------------------------------

(
DETLIM .03 .03 .2 .2 .1 .05

I.S. INSUFFICIENT SAMPLE

C-71
. . - _ _ .__ _ _ _ _ _ . _ _ _ . . _ . _ _ _ _ _ _ . - _ _ _ .



_ . . .

GREENHOUSE SOLUTIONS

SAMPLE AS SE HG HCO3 I PHEN

------ --- --- --- ---- --- ----

10-0623 .002 0 0 0 0 0

10-0705 .002 0 0 L0 L0po L0

10-0708 .002 0 0 L0 L0 L0

10-0719 0 0 0 MG M0 M0

10-0725 0 0 0 M0 MO M0

10-0729 0 0 0 0 0 0

10-0809 0 0 0 PO PO PG

10-0815 0 0 0 PO PO PO

10-OS22 0 0 0 00 00 00

10-0829 0 0 0 00 00 00

10-0906 0 0 0 R0 R0 R0

10-0912 O' O O R0 R0 R0

10-0919 0 0 0 S0 S0 S0

10-0926 0 0 0 SO EO SO

10-1003 0 T0 0 T0 T0 T0

10-101e 0 0 0 .T 0 T. 0 Te

10-1017 0 0 0 0 0 fu

10-1024 WG W9 WG WG WD WG

10-1031 WG WG WD WG WG WG
.

10-1107 X0 X0 X0 X0 X 0 X 0

10-1114 X0 X0 X0 X 0- X0 X0

---------------------------------------------------------------

'DETLIM .001 .002 .003 5 5 2

I.S. INSUFFI21ENT SAMPLE

C-72
__

.
-- . __



GREENHOUSE SOLUTIONS
s

i

SAMPLE . BO3

----_- -__

10-0623 0

10-0705 L .76

10-0708 L . 76-

10-0719 M0

10-0725 M0-

-10-0729 0

' 10-0808 PO

10-6915 PO
o

10-0822 00
,

10-0929 00

10-0906 R0

10-0912 R .39 -

10-0919 R .38
-

'.
10-0926 SO

10-1003 T0

10-1910 T0
>

_

10-1017 0

'10-1024 W 0~

10-10 1 W0
,

.
10-1107 X .44

#

10-1114 X .44

------- _ ----- -----------------

DETLIM .27

L I.S. INSUFFICIENT SAMPLE
:

C-73
_ . _ . . ._- . - _ _ . . . _ _ .- - - - - - __ _ _ _ - - . _ _ _ _ _ .



GREENHOUSE SOLUTIONS
,

SAMPLE CA MG NA K NH4 F

---- - --- --- --- -__ --_ -__

100-0623 42.3 4.86 894 .14 0 .32

100-0705 63.5 4.86 856 .12 0 .31

100-0708 e71.9 4.34 772 .074 0 .31

100-0719 69 3.82 674 10.6 0 .27

100-0725 63.4 4.6 746 34.8 .49 .28

100-0729 85.6 3.87 732 48.1 .16 .28

100-0808 69 4.6 778 37.6 .2 0

100-0815 59.4 3.43 798 40.6 .26 .64

100-0822 77.4 3.95 765 34.8 .25 .47

100-0829 57.3 3.87 768 43.1 .11 .28

100-0906 84.5 4.OS 782 33 .17 .52

100-0912 56.1 3.94 846 39.7 .21 .44

100-0919 82 '4 . 5 935 38.6 .21 .28

100-0926 66.4 4.23 803 ~4.8 .13 .41

100-1003 68 4.46 821 36.4 .05 .28

100-1910 69.8 4.46 863 37 .084 .35

100-1017 69.4 4.43 884 39.4 .44 .37

100-1024 77.9 3.85 931 43.7 .16 W .43

100-1031 77.9 3.85 929 38.1 .3 W .45

100-1107 80.3 3.85 916 36.8 .1 X .41

100-1114 80.3 3.77 916 36.1 .1. X .41

---------------------------------------------------------------

DETLIM .04 .04 .02 .02 .05 .03. 2,

s

I.S. INSUFFICIENT SAMPLE

C-7h

_



GREENHOUSE SOLUTIONS
(

SAMPLE CL NO3 SO4 PO4 TDS PH

______ ___ ___ ___ ___ ___ ___

100-0623 1120 325 1960 .98 3000 4.63

100-07e5 985 373 611 .78 2eSe 6.51

100-6708 812 306 542 .67 2570 6.28

100-0719 774 306 578 .49 2520 6.71

100-0725 807 436 572 .49 2520 6.94

100-0729 824 396 579 .59 2680 6.9

100-0808 795 437 496 .51 2690 6.39

100-0815 BBC 471 595 .99 2750 6.33

lee _Ge22 e54 436 604 .73 2760 6.45

100-0829 953 523 633 .87 2770 5.9

100-0906 708 540 458 .76 2500 6.55

100-0912 812 463 620 .60 2630 6.18 .

100-0919 903 495 641 .70 2920 6.33

k 100-0926 816 510 565 .74 2790 6.64

/ 100-1003 844 504 589 .86 2880 9.42

100-1910 876 484 612 .76 3000 8.36

100-1017 838 501 541 .82 2930 9.18

100-1024 1100 532 713 .66 3110 6.14

100-1031 1050 544 638 .64 3090 6.29

100-1107 828 427 510 .33 3100 6.24

{ 100-1114 1020 533 603 .86 3130 6.4

_______________________________________________________________

( DETLIM .05 .15 .1 .25 0 -

I.S. INSUFFICIENT SAMPLE

C-75
,- _ -



GREENHOUSE SOLUTIONS

(

SAMPLE FE SI CU ZN AG BA

------ --- --- --- --- --- ---

100-0623 0 8.85 .06 .24 0 0

100-0705 L0 L 9.73 L .05 L .24 L0 L0

100-0708 L0 L 9.73 L .05 L .24 L0 L0

100-0719 M0 M 7.0 M .052 M .2 M0 Me

100-0725 M0 M 7.0 M .052 M .2 M0 Me

100-0729 0 2.67 .05 .19 0 0

100-0808 PO P 4.0 P .055 P .22 PO P0

100-0815 PO P 4.0 P .055 P .22 PO PO

100-0822 OO O B.09 D .04 0 .23 00 00

100-0829 00 0 8.09 0 .04 0 .23 00 00

100-0906 R0 R 7.54 R .04 R .26 R0 R0

100-0912 R0 R 7.54 R .04 R .26 R0 R0

100-0919 S0 S 7.0 S .04 S .22 SO S0

100-0926 SO S 7.0 5 .04 S .22 SO SO

100-1003 T0 T 9.19 T .04 T . 23 T0 T0

100-1010 T0 T 9.19 T .04 T .23 T0 T0

100-1917 0 7.65 0 .065 0 0

100-1024 W0 W B.64 W .05 W .27 W0 WO

100-1031 WG W 8.64 W .05 W .27 WG WG

100-1107 X0 X 8.09 X .06 X .24 X0 X0-

100-1114 X0 X 8.09 X .06 X .24 X0 X0

---------------------------------------------------------------

( DETLIM .2 5 .04 .03 .04 .6

I . S. . INSUFFICIENT SAMPLE

c-76



_ _ _ _

GREENHOUSE SOLUTIONS
|(

SAMPLE CD CR PB BE MN SR

------ --- --- --- --- --- ---

100-0623 0 0 0 0 .1 0

100-0705 L0 L0 L0 L0 L .21 L0

100-0708 L0 L0 L0 L0 L .21 L0

100-0719 M0 M0 M0 M0 M .14 0

100-0725 MO M0 MO MO M .14 .081

''

100-0729 0 0 0 0 .1 0

100-0808 PO PO PO PO P .14 P .091

100-0815 PO PO PO PO P .14 P .091

100-0822 00 00 00 00 0 0 0 .091;

100-0829 00 00 00 00 0 0 0 .091

100-0906 R0 R0 R0 R0 R .10 R .081

100-0912 R0 R0 R0 R0 R .10 R .081

100-0919 50 SO SO 50 S .10 5 .10

100-0926 SO SO SO S0 S .10 5 .10

100-1003 T0 T0 T0 TO T .21 T .096

100-1910 TO T0 T0 T0 T .21 T .096
1

100-1917 0 0 0 0 .16 .086

100-1024 WG WG WG WG W .14 W .10

100-1031 W0 W0 WO WG W .14 W .10

100-1107 X0 X0 X0 X0 X .14 X .12

100-1114 X0 X0 X 0 X 0 X .14 X .12

---------------------------------------------------------------

I DETLIM .03 .03 .2 .2 .1 .05

I.S. INSUFFICIENT SAMPLE
i

c-77
_. - _ _ - - - _ _ , _ _ _ - . _ .- _ _-. ._ . . . . _ _

. _ _ _ _ _ _



. - .- . _ _ _ . . . --

GREENHOUSE SOLUTIONS

l' SAMPLE AS SE HG HCO3 I PHEN

______ ___ ___ ___ ____ ___ ____

100-0623 .016 0 0 0 0 0

100-0705 .013 .004 0 L0 L0 L0

100-0708 .016 .004 0 L0 L0 L0

100-0719 .012 .003 0 M 7.96 Me M0-

100-0725 .002 0 0 M 7.96 MG M0

100-0729 0 .002 0 0 0 0

100-0B0B 0 0 0 PO PO PO

100-0915 0 .004 0 PO PG PO

100-0822 .002 0 0 C0 00 00

100-OS29 .004 .002 0 00 00 00

100-0906 .001 .006 0 R0 R0 R0

100-0912 .0013 0 0 R0 R0 R0

100-0919 .009 0 0 SO 50 50

100-0926 .0054 0 0 SO SO SO

100-2003 .0027 T .0037 0 T 8.04 T0 TC

100-1010 .001 0 0 T 8.04 T0 TO

'100-1017 .0027 .005 0 5.39 0 0

100-1024 W .0049 W .0037 WO W0 WG WG

100-1031 W .0049 W .0037 WG WG WG WG

100-1107 X .0036 X .0037 X 0 X0 X0 X 0

100-1114 X .0036 X .0037 X0 X0 X0 X0

_______________ __________________ __________.._________________

DETLIM .001 .002 .003 5 5 2
r

I.S. INSUFFICIENT SAMPLE

c_78



.. , .. . . -

GREENHOUSE SOLUTIONS

SAMPLE B03

______ ___

- 100-0623 .1.42

1 100-0705 L 1.91

100-0708 L 1.91
.

100-0719 M 1.20

100-0725 M 1.20

100-0729 1.09

100-0808 P 1.14

100-0815 P 1.14

100-0822 0 1.71

100-0829 0 1.31

100-0906 R 1.58

100-0912 R 1.59

100-0919 S 1.31

100-0926 S 1.31

100-1003 T .65

100-1910 T .65

100-1917 .65

100-1024 W 1.36

100-1031 W 1.36

i 100-1107 X 1.31

100-1114 X 1.31

____________________________________

4

DETLIM .27

i I.S. INSUFFICIENT SAMPLE
|

C-79>
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.

GREENHOUSE SOLUTIONS

(.

SAMPLE CA MG NA K NH4 F

______- ___ ___ ___ ___ ___ ___

500-0623 473 24.5 3980 .11 2.31 1.38

500-0705 433 23.4 3640 .088 2.81 1.3

500-0708 387 20.3 3660 .14 2.64 1.15

500-0719 397 20 3660 61.4 2.86 1.3

500-0725 397 19.8 3390 188 2.13 1.13

.

500-0729 395 18.3 3190 188 2.5 2.5

500-0808 447 20.3 3270 177 2.34 1.18

500-0815 320 17.1 3540 183 1.31 1.15

500-0822 375 20.8 3800 185 2.3 1.3

500-0829 294 19.3 3840 197 2.49 .82

500-0906 287 21.4 3980 187 1.62 3.15

500-0912 424 18.2 3490 167 2.28 2.1

500-0919 419 15.9 4180 189 3.04 1

500-0926 354 20.1 4140 183 1.74 1.2

500-2003 354 21.1 4200 189 2.36 1.08

500-1010 360 20.8 3900 186 1.83 .98

500-1017 340 21 3530 182 1.35 1.2

500-1024 360 20.4 4330 193 2.29 W 1.4e

500-1031 360 20.7 4760 193 1.83 W 1.40

500-1107 355 20.8 4490 190 1.94 X 1.50

500-1114 355 21 4660 190 2.35 X 1.50

_______________________________________________________________

DETLIM .04 .04 .02 .02 .05 .03. 2[
! I.S. INSUFFICIENT SAMPLE

C-80



,

GREENHOUSE SOLUTIONS
(

SAMPLE CL NO3 SO4 PO4 TDS PH

____- ___ ___ ___ ___ ___ ___

500-0623 5650 1540 2560 4.63 15100 5.65

500-0705 5000 2420 2570 4.25 14600 6.71

500-0709 3910 1540 2300 3.60 12800 6.55

500-0719 4509 2310 2420 3.11 13200 6.84

500-0725 4170 190e 234e 2.13 135ee 7.11

500-0729 4170 1670 2540 2.22 1~500 6.71

500-0808 4100 1670 2470 2.71 13400 6.85

500-0815 4140 1670 2540 2.11 13900 6.le

500-0822 4250 2010 2650 3.14 13800 7.48

500-0829 4710 2550 2900 3.38 13900 6.48

500-0906 4610 2400 2720 2.79 15100 6.86

500-0912 4290 2400 2790 3.56 14800 6.8

500-0919 4420 2540 2790 2.71 14900 7.04

500-0926 4450 2550 2690 2.96 14500 6.86

500-2003 4490 2260 2930 3.06 14409 7.46

500-1010 4600 2230 2720 3.12 15100 7.09

500-1017 4660 2880 2930 3.05 15300 9.03

500-1024 4790 2560 2850 3.15 15400 6.59

500-1031 4710 2730 3060 4.76 15500 6.68

500-1107 4500 2950 3240 3.29 15300 6.72

500-1114 5300 2930 2970 5.06 15400 6.71

_______________________________________________________________

( DETLIM .05 .15 .1 .25 0 -

I.S. INSUFFICIENT SAMPLE

C-81
- _ _ _



_ . . . -

. . _ . _ _ -

l.

GREENHOUSE SOLUTIONS
. . .

SAMPLE FE SI CU ZN AG BA

______ ___ ___ ___ ___ ___ ___

500-0623 .23 34.8 .29 1.15 .045 0
,

500-0705 L .42 L 29.4 L .17 L 1.00 L .048 L0

500-0708 L .42 L 29.4 L .17 L 1.00 L .048 L0

500-0719 M . 36 M 44.1 M .33 M 1.00 M .04 M0

500-0725 M .36 M 44.1 M .33 M 1.00 M .04 M0

500-0729 0 24.9 .22 .84 0 0

500-0808 P .34 P 41.4 P . 22 P .88 P .04 PO

500-0815 P .34 P 41.4 P .22 P .88 P .04 PO

500-0822 00 0 33.6 0 .11 0 .82 0 .04 00

500-0829 00 0 33.6 0 .21 0 .82 0 .04 00

500-0906 R .34 R 31.0 R .14 1.49 R .045 R0<

500-0912 R .34 R 31.0 R .14 1.04 R .045 R0

500-0919 S0 -S 37.1 S .10 5 .76 S .04 5 .60

500-0926 50 S 37.1 S .10 S .76 5 .04 S .60

500-1003 T0 T 35.4 T .10 T .80 T0 T0

500-1910 T0 T 35.4 T .10 T .80 T0 T0

500-1017 0 40.6 .091 .091 0 0

500-1024 WG W 32.0 W .14 W .90 W .045 W0

500-1031 WG W 32.0 W .14 W .90 W .045 W0

500-1107 X0 X 33.7 X .11 X .88 X0- X0

.500-1114 X0 X 33.7 X .11 X .88 X0 X0

..________ _____________________________________________________

( DETLIM .2 5 .04 .03 .04 .6
|

. .

I.S. INSUFFICIENT SAMPLE

e
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3k' GREENHOUSE SOLUTIONS'

5
i t

SAMPLE CD CR PB BE MN SR'

------ --- --- --- -- --- ---

0

500-0623 .056 0 0 .29 .25 0

500-0705 / L .054 L0 L .24 L0 L .33 L0

't

506-070E L. 054 L0 L .24 L0 L .33 L0
,. ,

500-0719 M .062 M0 M0 M0 M .52 .16
<.

500-0725 M .062 MO M0 M0 M . 52 .46

(- 500-0729 5 .045 0 0 0 .57 .53l'

500-0808 P .037 PO PO PO P .48 P .51,

500-fB15 P .037 PO PO PO P .48 P .51

500-0822 0 .041 00 00 00 0 .48 0 .49

500-0829 0 .041 00 00 00 0 .49 0 .49

500-0906 R .030 R0 R0 R0 R .35 R .48

500-0912 R .030 R0 R0 R0 R .35 R .48

500-0919 S .037 S'O S0 S0 S .46 S .49

500-0926 S .037 SO S0 SO S .46 S .49
, , ,

-

Y

p 500-1003 T .045 T0 0 T0 T .61 T .51
,

500-1010 T .045 T0 0 TO T .61 T .51
.n

500-1017 .03 0 0 0 .46 .51

500-1024 W .037 W0 WO WG W .76 W .53'

<)
' -500-1031 W .037 W0 WG WG W .76 W . 53

500-1107 X .058 X0 X0 X0 X .76 X .49
/'

' .
o 4 .500-1114 X ;059 X0 X0 X0 X .76 X .49

~.----- ------- ----------------------------------------------
f

DETLIM .03 .03 .2 .2 .1 .05'

I.S. INSUFFICIENT SAMPLE

i C-83
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GREENHOUSE SOLUTIONS

SAMPL E AS SE HG HCO3 I Pi4 Ell ~

-__--- ___ ___ -_ _-__ ___ _-_ . ,

500-0623 .065 0 0 0 0 O
,

U'500-0705 .096 .022 0 L 7.04 L0 Le

500-0708 .099 .016 0 L 7.34 L0 L6
-

500-0719 .G71 .02 0 M 20.4 MG MG
-

500-0725 .014 .G19 0 M 26.4 MO M0

500-0729 .014 .G19 0 31 0 0
,

500-08ee .012 .014 e e 30.9 ee ee

500-0S15 .015 .019 0 P 30.9 PO PG

500-0822 .61; .02 6 0 27.7 DG DG

500-0929 .012 .010 e e 27.7 0a e e.
.

500-0906 .016 .517 0 R 21.4 R0 R6

500-0912 .013 .014 0 R 21.4 R0 R0
;

' 500-0919 .016 .012 .O 5 40.6 SG SO

503-0926 .014 .017 0 S 40.6 50 S0 / f
4

''~500-1003 .018 T .0084 O T 60.1 TO T0

500-1010 .014 .014 G T 60.1 TO TG .

s ,1

500-1017 .015 .0092~ 0 15.8 0 G
-

'

:500-1024' W .019 W .0092 WG W 8.68 WG W 0-

500-1031 W .019 W .0092 WG W 8.68 WG WG -

*
. ' .

500-1107~ X .018 X .0084 X0 X 5.33 X0 X0

500-1114 X. 018' X .0084 X G .X 5.33 X 0. XG
,

_-_m .---_ _ .--.. -- __--------- ---- --. - --.

DETLIM .001- .002 .003 5 5 2
,

I.S. INSUFFICIENT SAMPLE

C-Sh |' -
--w 9
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GREENHOUSE SOLUTIONS

,

4

SAMPLE B03

mmmmmm mmm -

4s

500-0623 7.89 ,'
2

500-0705. L 6.53

500-0708 L 6.50

500-0719 M 7.46

500-0725 M 7.46

500-0729 6.48

500-0808 P 9.09
%

\ 500-0815 P 9.09

#
500-0822 0 7.24; g~,, - ,

4

500-0829 0 7.24

500-0906 R 6.32

'

500-0912 R 6.32

500-0919 S 6.644

^5GO-0926 S 6.64<

500-1003 T 6.59

500-1910 T 6.59
'

,_

500-1017 _6.21-

500-1024 W 6.21

500-1031 W 6.21
t

, . .

500-1107 - I''X_7.24', r
t

o

500-1114 X 7.24
,

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

DETLIM .27

I.S. INSUFFICIENT SAMPLE
1

C-85
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GREENHOUSE SOLUTIONS )
|'

SAMPLE CA MG NA K NH4 F '

------ --- --- --- --- --- ---

1000-0713 872 50.4 6710 .97 7.84 2.55

1000-0725 988 46.3 8340 414 5.78 2

1000-0801 961 39.4 8680 423 6.91 1.9

1000-0808 946 49.4 7740 422 7.02 1.7

1000-0815 806 42.3 8990 418 5.27 4

1000-0822 793 47.7 8110 422 5.32 2.1

1000-0829 728 45.2 9790 458 7.98 2

1000-0906 811 50.4 9950 446 6.51 7

1000-0912 938 46 9800 427 5.86 1.8

1000-0919 931 48.3 10100 434 5.65 2.2

1000-0926 864 48 9640 434 4.41 1.85

1000-1003 814 47.8 9140 429 4.36 2.5

1960-1910 845 49.4 8640 438 5.84 1.25

1000-1917 822 48.3 6940 434 4.37 3.9

1000-1024 864 50.9 10900 441 4.53 W 2.55

1000-1031 847 48.2 10500 415 4.19 W 2.55

1000-1107 873 48.6 11000 415 4.43 X 2.90

1000-1114 967 47.4 10500 415 5.35 X 2.90

|

--. . _--------------------------------------------------------

'o DETLIM .04 .04 .02 .02 .05 .03. 2
|'

| I.S. INSUFFICIENT SAMPLE
:

c-86



GREENHOUSE SOLUTIONS

|

SAMPLE CL NO3 504 PO4 TDS PH

mm---- m-- m-- m-- --m mm-

1000-0713 8070 5800 5080 5.42 30400 8

1000-0725 9600 4800 5700 5.78 31800 6.38

1000-0801 10400 4600 6180 5.06 32600 1.5.

1000-0808 9930 4160 6180 5.60 32900 7.66

1000-0815 9760 4380 6180 4.89 33200 6.46

1000-0822 9600 4600 6180 5.32 33400 7.35

1000-0829 10025 6210 5550 7.98 35200 7

1000-0906 11950 6500 6200 5.39 35504 7.57

1000-0912 9240 6240 6900 8.01 34900 I.S.

1000-0919 10100 6520 5900 7.16 34700 7.32

1000-0926 10300 5960 5440 6.82 33900 7.48

1000-1003 9400 6540 6500 6.61 34000 7.47

1000-1010 10100 5680 6530 6.44 34500 7.48

1000-1917 10900 5560 6770 7.00 36300 7.34

1000-1024 11900 6400 7230 5.74 36400 7.26

1000-1031 12300 5300 7480 6.42 36600 7.23

1000-1107 10700 5730 5820 4.76 36300 7.21

1000-1114 10700 5700 6170 10.6 38400 7.14

<

mmmmmmm-m-m-m-m-mmmmmmmmmmmmmmmmmmmmmmmm------mem--m-m-mm---m-m

( DETLIM 05 15 .1 .25 0 -. .

1 I.S. INSUFFICIENT SAMPLE

c-87
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.
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i

i

GREENHOUSE SOLUTIONS
!

SAMPLE FE SI CU ZN AG BA

-----_ --- _-- --- --- --- -_-

1000-0713' 1.84 M 91.4 M .77 M 2.36 M .099 M .77

1000-0725 1.76 M 91.4 M .77 M 2.36 M .099 M .77

1000-0801 .93 107 .67 1.49 .099 1.0

1000-0808 P .45 P 86.2 P .57 P 1.32 P .063 P .83

1000-0815 P .45 P 86.2 P .57 P 1.32 P .063 P .83

1000-0822 00 0 80.9 0 .26 O 1.21 0 .063 0 .60

1000-0829 00 0 80.9 0 .26 0 1.21 0 .063 0 .60

1000-0906 R .64 R 73.0 R .37 1.21 R .099 R .65

1000-0912 R .64 R 73.0 R .37 1.52 R .099 R .65

1000-0919 5 .41 S 90.2 S .20 S 1.44 5 .069 5 1.06

1000-0926 S .41 S 90.2 S .20 5 1.44 S .069 5 1.06

1000-1003 T . 41 T 79.9 T .16 .89 T .075 T .83

1000-1010 T .41 T 79.9 T .16 .98 T .075 T .83

1000-1017 .37 81.4 .16 1.46 .069 .68

1000-1024 W .44 W 78.2 W .19 W 1.42 W .063 W .77

1000-1031 W .44 W 78.2 W .19 W 1.42 W .063 W .77

1000-1107 X .34 X 66.2 X .19 X 1.62 X .069 X .89

1000-1114 X .34 X 66.2 X .19 X 1.62 X .069 X .89

---------------------------------------------------------------

( DETLIM .2 5 .04 .03 .04 .6

1.S. INSUFFICIENT SAMPLE

c-88



GREENHOUSE SOLUTIONS'

(

SAMPLE CD CR PB BE MN SR

______ ___ ___ ___ ___ ___ ___

1000-0713 M .088 M .11 M . 36 M .42 M .80 .081

1000-0725 M .088 M .11 M .36 M .42 M .80 .92

'1000-0801 .078 .041 .44 0 1.1 .99

1000-0808 P .10 P .073 P .31 PO P 1.08 P .98

.

1000-0815 P .10 P .073 P .31 PG P 1.08 P . 98

1000-OS22 O .094 0 .073 0 .33 00 0 1.08 O 1.02
2

1000-0829 0 .094 0 .073 0 .33 OO O 1.08 0 1.02

1000-0906 R .098 R .062 R .28 R .33 R 1.08 R .97

1000-0912 R .098 R .062 R .28 R .33 R 1.08 R .97

1000-0919 5 .088 S 0. S .29 SO S 1.04 S .99

1000-0926 S .080 SO 5 .29 5O S 1.04 5 .99

1000-1003 T .10 T .062 T .32 T0 T 1.19 T .99

1000-2010 T .10 T .062 T .32 TO T 1.19 T .99

1000-1017 .082 .052 .34 0 1.51 1.03

! 1000-1024 W .098 W .041 W .29 WG W 1.64 W 1.04

1000-1031 W .098 W .041 W .29 WO W 1.64 W 1.04

1000-1107 X .10 X0 X .26 X0 X 1.91 X 1.02

1000-1114 X .10 X0 X .26 X 0 X 1.91 X 1.02

.

_______________________________________________________________

( DETLIM .03 .03 .2 .2 .1 .05

I.S. INSUFFICIENT SAMPLE

C-89
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GREENHOUSE SOLUTIONS

SAMPLE AS SE HG HCO3 I PHEr1

______ _-- ___ ___ ____ ___ ____,

1

1000-0713 .25 .030 0 M 56.8 M0 M0

1000-0725 .12 .038 0 M 56.8 MO MO

'1000-0801 .069 .038 0 60.4 0 0

1000-0908 .03 .037 0 P 75.0 PO PO

1000-0815 .032 .04 0 P 75.0 PO PO

1000-0822 .028 .039 0 0 63.4 OO OO

1000-082? .003 .036 0 0 63.4 00 00
,

1000-0906 .029 .00 0 R 74.8 R0 R0

. 1000-0912 .003 .044 0 R 74.8 EG R0

1000-0919 .032 . 0C 0 5 51.S. S0 S6

1000-0926 .034 .043 0 5 51.8 50 50

1000-1003 .039 T .022 0 T 132 T0 T0

1000-1910 .038 .047 0 T 132 T O TO

1000-1917 .008 .027 0 80 0 0

1000-1024 W .038 -W .024 WD W 14.8 WG H0

1000-1031 Lv .038 W .024 WG W 14.8 WG W0

1000-1107 X .049 X .027 X0 X 31.5 X 0 X0'

1000-1114 X .049 X .027 X0 X 31.5 X0 X0

.

'-
_______________________________________________________________

1

DETLIM .001 .002 .003 5 5 2

| 1.5. INSUFFICIENT SAMPLE

c-90
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GREENHOUSE SOLUTIONS

SAMPLE B03

- -- ___,.

1000-0713 M 10.9

~

11000-0725 M 10.9

1000-0801 14

1000-080S P 14.3

1000-0815- P 14.3

1000-0922 0 16.O

1900-0829 0 16.8

1900-0906 R 14.0

1000-0912 R 14.0
.

1000-0919 S 11.1

1000-0926 S 11.1

1000-1003 T 11.3

1000-1910 T 11.3
4

1000-1917 11.1

1000-1024 W 10.6

1000-1031 W 10.6
,

1000-1107 X 13.1

1000-1114 X 13.1

,

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmme

DETLIM .27
|

I.S. INSUFFICIENT SAMPLE
i

|
'
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II. GREENHOUSE COMPOSITE SOLUTIONS

3. Graphs of Concentration versus Sampling Week

!

i

(
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GREENHOUSE SOLUTIONS
TOTAL DISSOLVED SALTS
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GREET 4 HOUSE SOLUTIOt4S
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Target 12- 1000'A
1000/A -m

'"

T1 9-
G

6- SOO'A

Target _,3 =c p v 9#"
500/A -

100.s

O$ 595 55SS S
1 3 5 7 9 11 13 15 17 19 21

S A f1P L I t4 G WEEK

GREET 4 HOUSE SOLUTIOt45
S OD I Ur13 ggg..

1200-

= $0*Target .
100/A d g007 %

-
L GOO-

300-
d , = e M * ' '...'Target

:-a p 9* : : : ' O'M
r,

10/A O : :: - - r-
1 3 5 7 9 11 13 15 17 19 21

SAMPLIt4G HEEU

|

| c-96



-

GREET 4 HOUSE SOLUT I Ot45
C ALC I Ur1

1000- 1000/A

eOO-Target
1000/A

M 600-
G

500/4

grg,ep OO- g ==- ===L r=

o
400-

1 0 0.' A
pr: s%O3 v % -= c c r c S--a

^

! ! ! ! ! ! . ! >O .
3 5 7 9 . ! . 13 . 15 17 19 21

'

1 11

S AMPL I t4G 14EEK

GPEEt4 HOUSE SOL UT I Otis
C4LCIUM

3 gg,

100/4
Target se-

100/A 'M %O
G
.-
L 40-

20- 10/4
GHe-e D%-c c ;_&- c -= = = = cm

O 4-4'-t 0 +* 4-+ *-as 10 : : : ; ! O/ A
1 3 5 7 9 11 13 15 17 19 21

S A M P L It4 G llE E t :

C-97
;



GREET 4 HOUSE S OL UT I O tis
f1 A G t4 E S I U t1GO-

Target _ 1000 A
1000/A

',g

40-
t1
C 30-
L % 5 0 0. ~ A
r e 20- WA CC arCD

I O' 100.A3-W c '-c r = c c n arua m ._m
O ! ! ! ! ! ! .!

. 15 . 17 . 19 . 21
! ! ! !

1 3 5 7 9 11 13

S A t1 P L I t1 G H E E F'

GREET 4 HOUSE SOLUTIOt15
Target _g' t1 A Gt4 E S I U t1
100/A

5

co A4_

G 3-
L

2-

I'

- - J 0' ATarget m-------..m-
10/A o A s " E s i s E E s+s s s s E se o A

1 3 5 7 9 11 13 15 17 19 21
S A M P L I t4 G HEEF:

c-96



1

1

l

:

GREET 4 HOUSE SOLUTIOtis
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GREEtJHOUSE SOLUTIOt19
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III. COMPARISON OF CONCENTRATION OVER

TIME FOR FIELD COMPOSITE 0725-4C

(expressed as mg/4)

(
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- COMPARISON OF
FIELD SOLUTION 0725-4C

OVER TIME

,

SPECIES AUG.RUN DEC.RUN
_______ _______ _______

P

CA 449 449
MG 21 21.1
NA 3660 3600

K 174 171
NH4 3.22 2.88

F 2.54
CL 3840 .4150

NO3 1520 1960'

504 2540 2350
F'04 2.44
TDS 13400 13500

PH 6.99 7.15
FE .36 .38'

SI 32.2 36;

CU .16 .18
ZN .79 .94
AG .04 .04
BA - -

CD 0 0
CR .07 0

i PB 0 0
'. BE - -

MN .63 .58
SR .56 .53
AS .013 .006
SE .018 .015
HG G 0

B05
I _ _

.

PHEN - -

i.

O

i

C-10h

- , . . _ . . .. - - - - - . . .



e
nigs -

U UNIVGR61TY M ALYTICAL CGHTER
oEPARTMENT OF CHEMISTRY UNIVERstTY OF ARIZONA TUCSON, ARIZONA 85721

(602) 621 3180

MEMORANDUM

TO: Martin Karpiscak, OALS

SusanB.Hopf#66<FROM:

RE: Averages of APS/ Salt Drift Data

DATE: 27 March 84

Enclosed please find the averages and standard deviations of the data
for the APS Salt Drift study, for revision 2 of the simulated saline drift
solutions, as per your request of 23 march 1984. I have included the data
points used in the calculations for your infomation. % Na and % Cl were
determined as follows:

mg /t Na mg /t C1x 100 or x 100

mg /t TDS mg/t TDS

No standard deviations were calculated for species (most particularly
Pb) where all the data points were less than the detection limit, i.e.,0.

The ion sum was determined by the addition of the concentration for
each species for each sampling date. Included in this sum are the minor
species as well as the major ones listed herein.

There was some concern as to why the Ion Sum for the 0 lb/ acre solutions
varied so greatly from the TDS determined. There are several explanations
for this. First, virtually all the species were at or below detection limit
for these solutions and it is possible that some of them were present and
contributed to the TDS but were not detectable. Secondly, in determining
so many species, experimental error is compounced. Thirdly, the confidence
limit for the TDS determination at th?se low concentrations is approximately

2S mg /t.. This value was arrived at from 19 determinations of our distilled-
deionized water run concurrently with your 0 lb / acre solutions. The results
of these 19 determinations are listed below:

Count 19 Mean 39
Maximum 84 Std Dev 22
Minimum 0

As you can see, there is cuite a bit of variation in the concentration.

If you have any questions or further concerns, please feel free to call.

Enclosures: IS
C-105
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GREENHOUSE SOLUTIONS.

0 lbs / acre

SARPLE CA M6 NA K CL NO3 $04 PB TDS IDN SUM 1 N4 ICL
0-0726 .41 0 3.49 .18 2.83 .98 2.42 f 16 18.31 4.59 3.72
f-9802 .31 0 2.51 .14 2.f4 .76 1.58 8 f 7.78 8 8

9-0926 f f .27 0 .18 f .24 f 26 .69 1.84 .69
AVERAGE .24 8 2.89 .!! 1.68 .58 1.41 f 34 6.26 1.88 1.47

SAMPLE CA M6 NA K CL NO3 504 PB TDS 10N SUM 1h4 !CL

OSH 9886 .988 f .4 0 .28 f .12 0 12 1.06 3.33 2.33
OSH-8815 .35 0 .63 .84 .3 f f Pf 8 2.12 7.88 3.75

SSH-9822 .!6 0 .79 .f42 .30 .34 .26 0f Of 1.59 .99 .58
ISH 0829 .I f .4a .f7 .42 i f Gf 34 1.25 1.35 1.24

fSH-9966 .43 f 122 .15 227 9 1.89 Rf 324 352 37.65 78.f6
OSH-f912 .!! f 11.4 .f55 10.8 f .21 Rf 26 22.6 43.85 41.54

OSH-9919 .09 f 11.7 .835 11.8 0 f S8 24 23.7 48.75 49.17

ISH-f927 3.7 .21 36.8 1.7 34.7 19.7 22.6 5f 152 128 24.21 22.83

ISH-!ff3 0 0 1.12 0 1.44 8 .34 iI 24 2.9 4.67 6

f!H-If!f f f .45 f .4 f .24 if 12 1.09 3.75 3.33

fSH if!7 f f .27 .038 .36 .34 .26 8 62 1.27 .44 .58

$$H If24 8 f .!! f .44 6.64 .34 Wf 28 7.6 .39 1.57

fSH-If31 .12 .f31 .52 .13 1.27 .46 47 Nf 38 3 1.73 4.23

WSH-il87 f f .11 8 .27 f f If f .74 8 8

SSH-illt f .f52 1.03 .13 1.28 0 48 If f 3.34 6 8

AVESAGE .33 .2 12.5 .16 N.4 1.83 1.81 0 54 36'.3 11.93 13.78

SAMPLE CA M6 NA K CL NO3 504 PB ftS 10N SUM INA ICL

fMH-fff8 .14 I .78 .93 .54 f .33 Pf B 1.92 9.75 6.75

M -9815 .15 I .86 .85 .46 0 .36 Pf 4 2.27 21.5 16.5

$NH f822 .12 f .34 .034 .55 f f 0$ $2 1.f4 .65 1.06

fMH 0829 .1 0 .6 .98 .49 .32 .39 08 22 2.f6 2.73 2.23

SNH-89f6 .888 f .67 .f54 .94 0 .71 Rf 4 2.51 16.75 23.5

ONH f912 .952 8 .46 .f47 .34 0 0 Rf 8 .97 5.75 4.25

fMH-9919 .067 8 .56 0 .34 f f Sf f 1.fi f f
M-8927 .995 0 .53 .f26 48 1.37 .48 5f 68 2.98 .88 .8

SMH-Iff3 .995 0 .67 0 .73 0 .68 Tf 34 2.18 1.97 2.15

M iftf .68 f .51 0 .38 8 .41 if 16 1.98 3.19 2.38

M Isl7 8 8 .22 0 .27 .32 .32 0 8 1.13 2.75 3.38

M -!f24 f f .f48 f f f f Nf 59 .985 .88 8

$NH 1931 0 f .19 .079 .9 0 0 W6 4 1.21 4.75 22.5

M -lif7 I f .882 0 .14 i .25 If f .47 f f
$NH-lll4 .11 f 1.12 .f65 1.53 41 .45 If 33 3.69 3.39 4.64

AVERA6E .11 f .51 .f31 .55 .16 .29 f 21 1.7 4.94 6.fi

footnote: % Na and % C1 based on TDS value
|

'

c-106
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GREENHOUSE SOLUTIONS

0 lbs / acre'

NO3 7.NACA

COUNT 3 COUNT 3 COUNT 3
MININUM 0 MINIMUM 0 MINIMUM O

MAXIMUM .41 MAXIMUM .98 MAXIMUM 4.59
MEAN .24 MEAN .58 MEAN 1.87666
VAR .63046666 VAR .17626666 VAR 3.86135
STD DEV .17454703 STD DEV .419 STD DEV 1.96503

RANGE: 1 TO 3 RANGE: 1 TO 3 RANGE: 1 TO 3

NA SO4 7.CL

COUNT 3 COUNT 3 COUNT 3
MINIMUM .27 MINIMUM .24 MINIMUM 0
MAXIMUM 3.49 MAXIMUM L.42 MAXIMUM 3.72'

MEAN 2.09 MEAN 1.4133333 MEAN 1.47
VAR 1.8162666 VAR .80595555 VAR 2.6106
STD DEV 1.3476893 STD DEV .89775027 STD DEV 1.6157351

RANGE: 1 TO 3 RANGE: 1 TO 3 RANGE: 1 TO 3

n-

K TDS

COUNT 3 COUNT 3
MINIMUM 0 MINIMUM 0
MAXIMUM .18 MAXIMUM 76

MEAN .10666666 MEAN 34
VAR >>>>>>>>> VAR 994.66666
STD DEV .07717224 STD DEV 31.538336

RANGE: 1 TO 3 RANGE: 1 TO 3

CL ION SUM
,

COUNT 3 COUNT 3
MINIMUM .18 MINIMUM .69

NAXIMUM 2.83 MAXIMUM 10.31
MEAN 1.6833333 MEAN 6.06
VAR 1.2340200 VAR 16.579266
STD DEV 1.1108655 STD DEV 4.0717645

RANGE: 1 TO 3 RANGE: 1 TO 3

.

C-107
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GREENHOUSE SOLUTIONS

0 lbs / acre - South House
i

CA CL ION SUM
.

COUNT 15 COUNT 15 COUNT 15
MINIMUM 0 MINIMUM .27 MINIMUM .74
MAXIMUM 3.7 MAXIMUM 227 MAXIMUM 352
NEAN .32986666 MEAN 19.404 MEAN 36.284
VAR .82287758 VAR 3156.5038 VAR 7981.0602
STD DEV .90712600 STD DEV 56.182771 STD DEV 89.341257

RANGE: 1 TO 15 RANGE: 1 TO 15 RANGE: 1 TO 15

MG NO3 %NA

COUNT 15 COUNT 15 COUNT 15
MINIMUM 0 MINIMUM 0 MINIMUM 0
MAXIMUM .21 MAXIMUM 19.7 MAXIMUM 48.75
MEAN .01953333 MEAN 1.832 MEAN 11.902666
VAR >>>>>''>> VAR 25.485269 VAR 285.4933?

STD DEV .05294130 STD DEV 5.0482937 STD DEV 16.896547

RANGE: 1 TO 15 RANGE: 1 TO 15 RANGE: 1 TO 15

.

NA S04 %CL

COUNT 15 COUNT 15 COUNT 15
MININUM .11 MINIMUM 0 MINIMUM 0
MAXIMUM 122 MAXIMUM 22.6 MAXIMUM 70.06
MEAN 12.519333 MEAN 1.814 MEAN 13.800666
VAR 943.89001 VAR 31.060464 VAR 453.66056
STD DEV 30.722806 STD DEV 5.5731915 STD DEV 21.299379

RANGE: 1 TO 15 RANGE: 1 TO 15 RANGE: 1 TO 15

K TDS

COUNT 15 COUNT 15
MINIMUM 0 MINIMUM 0
MAXIMUM 1.7 MAXIMUM 324
MEAN .15933333 MEAN 54.4

*

VAR .17196042 VAR 6596.9066
STD DEV .41468472 STD DEV B1.221343

RANGE: 1 TO 15 RANGE: 1 TO 15

i'

C-108
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GREENHOUSE SOLUTIONS
.

O lbs / acre-North House

CA NO3 7.N A

COUNT 15 COUNT 15 COUNT 15

MINIMUM 0 MINIMUM 0 MINIMUM 0

MAXIMUM .68 MAXIMUM 1.37 MAXIMUM 21.5

MEAN .11313333 MEAN .16133333 MEAN 4.9426666
VAR .02546664 VAR .12395822 VAR 37.921232

STD DEV .15958273 STD DEV .35207701 STD DEV 6.1580218
,

RANGE: 1 TO 15 RANGE,: 1 TO 15 RANGE: 1 TO 15

NA S04 */.CL

COUNT 15 COUNT 15 COUNT 15

MINIMUM .048 MINIMUM 0 MINIMUM 0

MAXIMUM 1.12 MAXIMUM .' 71 MAXIMUM 23.5

'MEAN .50933333 MEAN .292 MEAM 6.0093333
VAR .08294808 VAR .05626933 VAR 60.178073
STD DEV .28800709 STD DEV .23721157 STD DEV 7.7574527

RANGE: 1 TO 15 RANGE: 1 TO 15 RANGE: 1 TO 15
.

V TDS
.

COUNT 15 COUNT 15
MINIMUM 0 MINIMUM 0
MAXIMUM .08 MAXIMUM 60

MEAN .031 MEAN 20.8
VAR > > > > > > > > > VAR 434.69333
STD DEV .02922099 STD DEV 20.849300

RANGE: 1 TO 15 RANGE: 1 TO 15

.

CL ION SUM-

COUNT 15 COUNT 15

MINIMUM 0 MINIMUM .085'

MAXIMUM 1.53 MAXIMUM 3.69

MEAN .55266666 MEAN 1.7003333
VAR .13027288 VAR .87980155
STD DEV .36093335 STD DEV .93797737

RANGE: 1 TO 15 RANGE: 1 TO 15

C-109
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GREENHOUSE SOLUTIONS

10 lbs / acre-100 lbs / acre

SAMPLE CA M8 NA K CL NO3 504 PI 7DS 10N SUR INA ICL

If-8725 I.14 .44 81.2 3.82 95.3 43.5 73 Mf 268 385 31.23 36.65
10-f729 9.44 .44 I4.2 4.44 98 49.8 61.2 f 294 308 28.64 33.33
If-Hf8 9.49 .46 94.8 3.88 92.2 42.7 61.6 Pf 288 305 33.86 32.93
10-8815 7.43 .42 89.4 4.34 99.3 43.5 73 Pf 292 318 38.62 34.01

10-8822 7.44 .46 98.6 3.96 Iff 45.4 64.7 08 324 321 30.43 30.86
10-0829 6.87 .45 98.3 4.91 128 48.9 84 08 34f 364 28.91 35.29
10-8966 5.83 .4 192 4.fB 101 3f2 65.2 Rf 9ff 671 21.33 !!.22
If-f912 6.99 .4 !!B 3.13 112 49.5 65.2 Rf 316 356 37.34 35.44
10-9919 I.86 .44 124 3.99 til 56.1 67.3 50 328 372 37.8 33.84
10-9926 7.06 .41 128 3.87 164 41.6 48.3 Sf 434 393 29.49 37.79
If-lH3 7.71 .48 105 4.14 121 51.7 61 78 364 351 28.85 33.24
16-1918 7.84 .43 115 4.12 146 54.3 68.8 if 344 397 33.43 42.44
10-1917 7.34 .44 126 3.68 124 63.6 67.5 8 354 393 35.59 35.f3
10-1924 7.63 .48 117 4.39 137 67.8 66.4 Wf 376 4ft 31.12 36.44

10-1931 7.18 .44 Ill 4.89 124 44.1 58.2 Wf 358 356 32.96 34.64
10-!!I7 7.33 .46 112 3.97 124 51.2 62.3 If 332 362 33.73 37.35s

10-1114 7.33 .47 146 4.59 159 51.2 66.4 If 411 429 33.49 38.f4
AVERAGE 7.59 .44 114 4.12 119 65.1 65.5 0 371 377 31.7 34.f3

5ARPLE CA M6 NA K CL NO3 534 ' Pt 7DS 10N SUM INA ICL

IN-8725 63.4 4.6 746 34.8 Bf7 436 572 Rf 252f 26Ef 29.6 32.82
IN-9729 85.6 3.17 732 48.1 124 396 579 f 2688 267f 27.31 30.75
Iff-f0f8 69 4.6 778 37.6 795 437 496 Pf 269f 2620 28.92 29.55
100 f815 59.4 3.43 798 48.6 183 471 595 Pf 2758 2860 29.02 32.!!
IN-8822 77.4 3.95 765 34.8 854 436 6f4 98 2768 2790 27.72 38.14

100-8829 57.3 3.17 768 43.1 953 523 633 00 277f 2998 27.73 34.4

!N 89f6 14.5 4.88 782 33 788 54f 458 Rf 2538 262f 38.91 27.98

IN-9912 56.1 3.94 846 39.7 112 463 62f Rf 2638 2858 32.17 3f.87
IN-f919 82 4.L 935 38.6 993 495 641 S8 292f 3tif 32.f2 20.92
IN 9926 66.4 4.23 883 34.I 816 Sif 565 5f 2790 2810 28.78 29.25
IN-!N3 68 4.46 121 36.4 144 584 589 7f 2880 289f 28.51 29.31

IN iftf 69.8 4.46 163 37 176 414 612 7f 3fff 297f 28.77 29.2

IN-ifl7 69.4 4.43 884 39.4 138 501 541 0 2930 2818 38.17 28.6

IN If24 77.9 3.95 931 43.7 !!ff $32 713 Wf 3110 3410 29.94 35.37,

IN-!f31 77.9 3.85 129 38.1 1850 544 638 Wf 3090 329f 3f.f6 33.98

108 1107 08.3 3.85 916 36.8 828 427 Sif If 31ff 281f 29.55 26.71

IN ill4 88.3 3.77 916 36.1 If2f $33 6f3 If 3138 32ff 29.27 32.59

AVERA8E 72 4.1 136 38.4 177 404 586 f 2848 2910 29.44 30.86

footnSte: % Na and % Cl based on TDS Value
.
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GREENHOUSE SOLUTIONS

10 lbs / acre
>

<

>

CA CL ION SUM

COUNT . 17 COUNT 17 COUNT 17'

MINIMUM- '5.B; MINIMUM 92.2 MINIMUM 305'
-

MAXIMUM 9.49 MAXIMUM 164 MAXIMUM 671

'7.5988 35 MEAN 119.28 35 MEAN 376.58823MEAN -

VAR .91689063 VAR 450.80379 VAR 6726.3596' '

STD DEV 21.232140 STD DEV 82.014386STD DEV .95754511

RANGE: 1 TO 17 RANGE: 1 TO 17 RANGE: 1 TO 17

MG NO3 % NA

COUNT 17 COUNT 17 COUNT 17

MINIMUM 4 MINIMUM 41.6 MINIMUM 21.33

MAXIMUM .48 MAXIMUM 302 MAXIMUM 37.8

NEAN .44235294 MEAN 65.111764 MEAN 31.695294
VAR >>>>>>>>> VAR 3555.9339 VAR 14.200599

OTD DEV .02413915 STD DEV 59.631652 STD DEV 3.7710210,

'

t

RANGE: 1 TO 17 RANGE: 1 TO 17 RANGE: 1 TO 17'

/

.

NA 504 %CL

COUNT 17 COUNT 17 COUNT 17

v 'IIINIMUM 81.2 MINIMUM 48.3 MINIMUM 11.02

/ ' ,MA X IMUM 19 MAXIMUM 8,4 MAXIMUM 42.44.

4 NEAN 114.20588 MEAN 65.535294 MEAN 34.031764
VAR 632.21:30 VAR 52.071684 VAR 38.958471'-

i STD,DEV 25.14383: STD DEV 7.2299159 STD DEV 6.24167 2
,

RANGE:'1 TO 17 RANGE: 1 TO 17 RANGE: 1 TO 17

K TDS-

COUNT 17 COUNT 17

MINIMUM 3.68 MINIMUM 260

MAXIMUM 4.91 MAXIMUM 900

NEAN' 4.1235 94 MEAN 371.41176

VAR ' .09554044 VAR 19389.065

STD DEV .30909617 STD DEV 139.0446

RANGE '1 TO 17 RANGE: 1 TO 17
,

> >
i,

l
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GREENHOUSE SOLUTIONS

100 lbs / acre

CA CL ION SUM

COUNT 17 COUNT 17 COUNT 17
MINIMUM 56.1 MINIMUM 708 MINIMUM 2620
MAXIMUM 85.6 MAXIMUM 1100 MAXIMUM 3410
MEAN 72.041176 MEAN 877.11764 MEAN 2909.4117
VAR 85.136503 VAR 9592.6906 VAR 49911.400
STD DEV 9.2269460 ETD DEV 97.942282 STD DEV 223.40860

RANGE: 1 TO 17 RANGE: 1 TO 17 RANGE: 1 TO 17

MG NO3 y.NA
s

COUNT 17 COUNT 17 COUNT 17
'

MINIMUM 3.43 MINIMUM 396 MINIMUM 27.31
MAXIMUM 4.6 MAXIMUM 544 MAXIMUM 32.17
MEAN 4.1023529 MEAN 484.23529 MEAN 29.438205
VAR .11438268 VAR 1950.3560 VAR 1.7717401
STD DEV .33820509 STD DEV 43.969945 STD DEV 1.3310684

RANGE: 1 TO 17 RANGE: 1 TO 17 RANGE: 1 TO 17

NA SO4 7.CL

COUNT 17 COUNT 17 COUNT 17
MINIMUM 732 MINIMUM 458 MINIMUM 26.71
MAXIMUM 935 MAXIMUM 713 MAXIMUM 55.37
MEAN 836.05882 NEAN 586.41176 MEAN 30.855882
VAR 4766.2895 VAR 0504.1242 VAR 5.2129287
STD DEV 69.038319 STD DEV 59.195640 STD DEV 2.2831809

RANGE: 1 TO 17 RANGE: 1 TO 17 RANGE: 1 TO 17

K TDS.

COUNT 17 COUNT 17
MININUM 33 MINIMUM 2520
MAXIMUM 48.1 MAXIMUM 3130
MEAN 38.388205 MEAN 2840
VAR 13.789272 VAR 57729.401
STD DEV 3.7130909 STD DEV 194.24057

RANGE: 1 TO 17 RANGE: 1 TO 17

C-112
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GREENHOUSE SOLUTIONS

,;;
L 500 lbs / acre-1000 lbs / acre

SAMPLE CA MG NA K CL NO3 504 PB TDS 10N SUM INA ICL

500 f725 397 19.8 3390 188 417f 1938 2348 Rf 1350f 125ff 25.!! 38.89

500-f729 395 18.3 3199 188 4178 1678 2549 f 135H 122H 23.63 38.89

500 9808 447 20.3 3270 177 41H !&7f 2478 Pf 134ff 122ff 24.4 38.6

5H 8815 328 17.1 3548 183 4148 1678 2541 Pf 139ff 125ff 25.47 29.78

500 f822 375 20.8 3898 185 4258 2018 2658 Gf 13Bff 134H 27.54 38.8

500-9829 294 19.3 3848 197 4718 2558 29H Gf 139H 146ff 27.63 33.88

500 1986 287 21.4 398f 187 4618 24ff 272f Rf 151ff 143H 26.36 3f.53

589 f912 424 18.2 3490 167 429f 2438 2798 RI 148ff 137ff 23.58 28.99

500-6919 419 15.9 4198 129 442f 2548 2798 58 149ff 14600 28.f5 29.66

5ff 1926 354 29.1 4148 183 4450 2558 2698 5f 14588 145ff 28.55 38.69

5H-lH3 354 21.1 42ff 189 4498 2261 2938 8 144ff 146ff 29.17 31.18

500 1818 360 2f.8 3900 186 46ff 2238 2728 f 151H 1410f 25.83 38.46

500-1817 34f 21 3538 182 4668 288f 2938 8 153ff 146ff 23.17 3f.46

500-1924 368 28.4 4338 193 4798 2568 2858 uI 15408 152ff 26.12 31.1 -

5H !f 31 361 28.7 4760 193 4718 2738 3f60 Wf 155ff 159ff 38.71 38.39

500-1117 355 2f.B 449f 199 45ff 2958 324f II 153ff 158ff 29.35 29.41

5f8-1114 355 21 4668 191 53ff 293f 2978 If 154f8 165ff 38.26 34.42

AVERABE 364 19.8 3928 186 4498 2358 2778 9 146ff 142ff 26.87 30.83

SAMPLE CA R8 NA K CL NO3 504 PB TBS ION SUM INA ICL

lHf-9725 988 46.3 834f 414 96ff 48ff 57ff .36 31888 31100 26.23 30.19

ISH 9811 161 39.4 8688 423 If4ff 46ff 6188 .44 326ff 315H 26.63 31.9

Ifff-fBf8 946 49.4 7748 422 9930 4166 6188 .31 32iff 296ff 23.53 30.18

198f-0815 Of6 42.3 8998 418 9768 4388 6188 .31 332ff 3f8ff 27.f8 29.4

IHf-1922 793 47.7 Bits 422 96ff 46ff 6188 .33 334ff 299ff 24.28 28.74

IHf-f829 728 45.2 9798 458 IH25 6219 5558 .33 352ff 33fH 27.81 28.48

ffM 89f6 811 58.4 9956 44 !!95f 65ff 62ff .28 355ff 361tf 28.03 33.66

IHf-f912 138 46 98ff 427 9248 6246 69ff .28 349ff 338tf 28.fB 26.48

liff-1919 931 48.3 18188 434 1f100 6528 59ff .29 347ff 342ff 29.!! 29.11

IHf-f926 864 48 964f 434 If3ff 5966 5448 .29 339ff 329ff 28.44 35.38

ffH-!N3 314 47.8 9140 429 9400 6548 65ff .32 34fff 331ff 26.88 27.65

IHf !ftf 845 49.4 8648 438 If!H 568f 6531 .32 345ff 325ff 25.f4 29.28

| IHf-!f!7 822 48.3 6940 434 If9ff 5569 6778 .34 363ff 317ff 19.12 If.f3

IHf-If24 864 5f.9 liiff 441 !!9ff 64ff 7238 .29 364ff 379ff 29.95 32.69

180f-1931 847 48.2 1f500 415 123ff 53ff 7488 .29 366ff 37fff 28.69 33.61

lHI-lif7 873 48.6 IIHf 415 If7ff 5730 5828 .26 363ff 347ff 31.3 29.48

ISH-Ill4 967 47.4 10500 415 18700 57ff 6178 .26 384ff 346ff 27.34 27.86

AVERAGE 878 47.3 9348 429 If4ff 5580 6298 .31 347tf 331ff 26.86 29.94

footnote: % Na and % Cl based on TDS value
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GREENHOUSE SOLUTIONS

500 lbs / acre

ION SUM
CA CL

COUNT 17 COUNT 17 COUNT 17

MINIMUM 287 MINIMUM 4100 MINIMUM 12200

MAXIMUM 447 MAXIMUM 5300 MAXIMUM 16500

MEAN 364.47058 MEAN 4491.7647 MEAN 14188.235

VAR 1731.3078 VAR 87167.457 VAR 1597508.5

STD DEV 41.608988 STD DEV 295.24135 STD DEV 1263.9257

RANGE: 1 TO 17 RANGE: 1 TO 17 .RANCE: 1 TO 17

NG NO3 %NA

COUNT 17 COUNT 17 COUNT 17
MINIMUM 15.9 MINIMUM 1670 MINIMUM 23.07
MAXIMUM 21.4 MAXIMUM 2950 MAXIMUM 30.71
MEAN 19.82352 MEAN 2350.5882 MEAN 26.872352
VAR 2.005327 VAR 176029.05 VAR 5.4555104
STD DEV 1.518330 STD DEV 419.55817 STD DEV 2.3357034

RANGE: 1 TO 17 RANGE: 1 TO 17 RANGE: 1 TO 17

NA SO4 %CL

COUNT 17 COUNT 17 COUNT 17

MINIMUM 3190 MINIMUM 2340 MINIMUM 28.99
MAXIMUM 4760 MAXIMUM 3240 MAXIMUM 34.42

MEAN 3922.9411. MEAN 2772.3529 MEAN 30.831176
VAR 216644.27 VAR 48629.747 VAR 1.8174911

STD DEV 465.45061 STD DEV 220.52153 STD DEV 1.3481436

RANGE: 1 TO 17 RANGE: 1 TO 17 RANGE: 1 TO 17

.

g TDS
i

COUNT 17 COUNT 17

MINIMUM 167 MINIMUM 13400
MAXIMUM 197 MAXIMUM 15500
MEAN 186.29411 MEAN 14570.588
VAR 44.325232 VAR 542075.94
STD DEV 6.6577197 STD DEV 736.25807

,

RANGE 1 1 TO 17 RANGE: 1 TO 17

C-llh
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GREENil0USE SOLUTIONS

1000 lbs / acre
,

CA CL TDS

COUNT 17 COUNT 17 COUNT 17
MINIMUM 728 MINIMUM 9240 MINIMUM 31800
MAXIMUM 988 MAXIMUM 12300 MAXIMUM 38400
MEAN 870.47058 MEAN 10406.176 MEAN 34741.176
VAR 5063.3072 VAR 701092.57 VAR 2787126.1
STD DEV 71.156919 STD DEV 883.79441 STD DEV 1669.4688

RANGE: 1 TO 17 RANGE: 1 TO 17 RANGE: 1 TO 17
1

1s

MG NO3 ION SUM -

|
COUNT 17 COUNT 17 COUNT 17
MINIMUM 39.4 MINIMUM 4160 MINIMUM 29600
MAXIMUM 50.9 MAXIMUM 6540 MAXIMUM 37900
MEAN 47.270598 MEAN 5581.1764 MEAN 33141.176
VAR 7.723:503 VAR 612480.91 VAR 5614185.5
STD DEV 2.7790736 STD DEV 782.61160 STD DEV 2369.4272

RANGE: 1 TO 17 RANGE: 1 TO 17 RANGE: 1 TO 17
~

NA SO4 %NA

COUNT 17 COUNT 17 COUNT 17
MINIMUM 6940 MINIMUM 5440 MINIMUM 19.12
MAXIMUM 11000 MAXIMUM 7480 MAXIMUM 30.3
MEAN 9338.8235 MEAN 6288.8235 MEAN 26.855294
VAR 1250304.3 VAR 297998.55 VAR 6.9260708
STD DEV 1118.1701 STD DEV 545.89243 STD DEV 2.6317429

RANGE: 1 TO 17 RANGE: 1 TO 17 RANGE: 1 TO 17

K PB %CL

COUNT 17 COUNT 17 COUNT 17
MINIMUM 414 MINIMUM .26 MINIMUM 26.48
MAXIMUM 458 MAXIMUM .44 MAXIMUM 33.66
MEAN 42G.52941 MEAN .31176470 MEAN 29.948235
VAR 146.95475 VAR >>>>>>>;) VAR 3.8690249
STD DEV 12.12:489 STD DEV .04176056 STD DEV 1.9669837

,

RANGE: 1 TO 17 RANGE:~1 TO 17 RANGE: 1 TO 17
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FIELD SOLUTIONS

2C - 3C

i

$4PPLE CA MG N4 K CL NO3 504 PO 705 IDN SUM INA ICL

8725-2C .54 .13 3.62 8 2.31 1.f9 2.29 f 16 10.3 22.63 14.44
9802-2C .69 .14 3.62 0 3.68 1.61 3.71 0 52 13.7 6.96 7.08

8812-2C .78 .fB6 2.12 .10 1.37 .76 1.91 C0 48 7.46 4.42 2.85

8822-2C 1.01 .13 6.73 .37 5.63 1.83 5.37 Cf 86 21.1 7.83 6.55

0829-2NC .8 .la 2.73 .24 2.21 .52 2.46 88 22 9.26 12.41 10.05

Mf6-2C .84 .11 4.28 .27 4.1 1.72 3.46 Df 28 14.9 15.29 14.64
0912-2C 1.41 .18 11.7 .6 8.42 5.38 8.2 00 24 34 48.75 35.f8
0919-2C .67 .f97 4.61 .29 2.89 1.24 2.45 Ef 24 12.4 19.21 12.f4 ,

9926-2C 1.64 .19 10.4 .52 11 3.89 8.69 Ef 34 36.4 38.59 32.35
If18-2C .68 .999 5.44 .31 6.56 2.58 5.14 8 68 2f.8 9.07 18.93

Ill7-2C .36 .05 2.52 .19 2.59 1.7 1.86 Ff 50 9.36 5.f4 5.18

if31-2C .88 .997 6.82 .44 6.11 3.52 4.4 Ff 18 22.4 37.89 33.94
lif7-2C .64 .1 5.59 .36 6.07 2.87 3.34 88 10 18.2 55.9 60.7

!!!4-2C 1.49 .fB 10.3 .52 10.4 4.18 6.32 88 22 33.3 46.82 47.27
1128-2C .43 .854 1.07 .2 8.34 1.94 3.54 0 28 15.6 5.35 41.7

AVERA6E .86 .!! 5.44 .3 5.44 2.27 4.21 0 34 13.8 21.88 22.32

SAMPLE CA M6 NA K CL NO3 504 PO TDS ION SUM INA ICL

6725-3C 42.7 2.17 376 19.9 323 153 249 8 1338 1870 28.27 24.29
0802-3C 42.5 2.13 384 18.1 323 149 242 0 1298 1160 29.77 25.f4
8812-JC 37.2 2.24 304 18.2 417 167 263 C0 14ff 121f 21.71 29.79
9822-3C 34 2.12 814 18.7 424 167 263 C8 1448 132f 28.75 29.44
fB29-3NC 32.4 2.24 356 18.2 586 201 304 88 1430 142f 24.9 35.38
09f6-3C 32.4 2.2 354 19 519 245 292 90 1570 147f 22.55 33.f6
0912-3C 43.2 2.28 458 21.4 484 246 301 0f 157f 156f 29.17 38.83
0919-3C 39.1 2.11 496 18.1 403 234 269 Ef 14ff 1471 35.43 28.79
9926-3C 41 2.76 457 28.3 486 2ff 279 Ef 1558 15ff 29.48 31.35
Iftf-3C 35.4 2.6 452 19.3 468 194 279 0 1470 144f 30.75 31.29
1917-3C 35.4 2.19 491 18.7 439 277 284 Ff 1510 1558 32.52 29.07
If31-3C 47.6 2.09 489 19.5 631 256 316 Ff 1570 1768 31.15 40.19
lif7-3C 51.2 1.96 486 19.1 48f 213 274 88 1570 1530 30.96 3f.57
til4-3C 50 1.92 486 19.1 566 216 3f2 80 1570 1640 30.96 36.95

!!28-3C 47 2.81 463 19.1 756 286 7E5 f 1578 1870 29.49 48.15
AVERASE 4f.7 2.2 431 19.1 401 214 280 0 1480 147f 29.06 32.22

footnote: %Na and %C1 based on TDS value
.
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FIELD SOLUTIONS

#2 composite

|

CA CL ION SUM

COUNT 15 COUNT 15 COUNT 15
MINIMUM .36 MINIMUM 1.37 MINIMUM 7.46
MAXIMUM 1.64 MAXIMUM 11 MAXIMUM 36.4
MEAN .85733333 MEAN 5.4453333 MEAN 18.745333
VAR .13493955 VAR 8.7502915 VAR 87.453731
STD DEV .36734119 STD DEV 2.9580891 STD DEV 9.3516699

RANGE: 1 TO 15 RANGE: 1 TO 15 RANGE: 1 TO 15

MG NO3 %NA

COUNT 15 COUNT 15 COUNT 15-

MINIMUM .05 MINIMUM .52 MINIMUM 4.42
MAXIMUM .18 MAXIMUM 5.08 MAXIMUM 55.9
MEAN .11153333 MEAN 2.2686666 MEAN 21.877333
VAR >>>>>>>>; VAR 1.7869715 VAR 294.67523
STD DEV .03753729 STD DEV 1.3367765 STD DEV 17.166107

RANGE: 1 TO 15 RANGE: 1 TO 15 RANGE: 1 TO 15

NA SO4 %CL

COUNT 15 COUNT 15 COUNT 15
MINIMUM 1.07 MINIMUM 1.G6 MINIMUM 2.85
MAXIMUM 11.7 MAXIMUM 8.69 MAXIMUM 60.7
MEAN 5.4366666 MEAN 4.2093333 MEAN 22.32
VAR 9.7099155 VAR 4.3577661 VAR 302.02702
STD DEV 3.1160737 STD DEV 2.0875263 STD DEV 17.378924

RANGE: 1 TO 15 RANGE: 1 TO 15 RANGE: 1 TO 15

K TDS

COUNT 15 COUNT '5.

MINIMUM 0 MINIMUM 10
MAXIMUM .6 MAXIMUM 86
NEAN .29933333 MEAN 34.266666
VAR .02907288 VAR 402.06222
STD DEV . 17050773 STD DEV 20. 0514 ts9

.

RANGE: 1 TO 15 RANGE: 1 TO 15
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FIELD SOLUTIONS

#3 composite

CA CL ION SUM

COUNT 15 COUNT 15 COUNT 15
MINIMUM 32.4 MINIMUM 323 MINIMUM 1160
MAXIMUM 51.2 MAXIMUM 756 MAXIMUM 1870
MEAN 40.74 MEAN 481.13333 MEAN 1471.3333
VAR 36.750398 VAR 11534.381 VAR 38104.805
STD DEV 6.06:2107 STD DEV 107.39824 STD DEV 195.20472

RANGE: 1 TO 15 RANGE: 1 TO 15 RANGE: 1 TO 15

MG NO3 %NA

COUNT 15 COUNT 15 COUNT 15
MINIMUM 1.92 MINIMUM 149 MINIMUM 21.71
MAXIMUM 2.76 MAXIMUM 286 MAXIMUM 35.40
MEAN 2.2013333 MEAN 213.6 MEAN 29.057303
VAR .04585154 VAR 1762.2399 VAR 12.153231
STD DEV .21412974 STD DEV 41.979041 STD DEV 3.4861484

RANGE: 1 TO 15 RANGE: 1 TO 15 RANGE: 1 TO 15

NA SO4 %CL

COUNT 15 COUNT 15 COUNT 15
MINIMUM 304 MINIMUM 242 MINIMUM 24.29
MAXIMUM 496 MAXIMUM 316 MAXIMUM 48.15
NEAN 431.06666 MEAN 280.13333 MEAN 32.219333
VAR 3554.3285 VAR 408.24871 VAR 33.245351
STD DEV 59.618189 STD DEV 20.205165 STD DEV 5.7658781

RANGE: 1 TO 15 RANGE: 1 TO 15 RANGE: 1 TO 15

K TDS

COUNT 15 COUNT 15
MINIMUM 18.1 MINIMUM 1290
MAXIMUM 21.4 MAXIMUM 1570
NEAN 19.113333 MEAN 1492.6666
VAR .76782158 VAR 8659.5522
STD DEV .87625429 STD DEV 93.056715

RANGE: 1 TO 15 RANGE: 1 TO 15
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FIELD SOLUTIONS

4C

SAMPLE CA M6 NA K CL NO3 504 PB TOS 10N $UM INA ICL

6725-4C 449 21 3668 174 3848 152f 2531 f 13400 123ff 27.31 2t'.66

fff2-4C 464 21.4 4188 164 4149 159f 2818 0 147f8 13599 28.44 28.16
fB12-4C 424 21.4 4110 199 43ff 15Bf 27ff Cf 146!r 134ff 28.15 29.45
ff22-4C 375 21 4310 2fB 4440 1750 2748 Cf 152H 139ff 28.36 29.21
8829-4aC 363 21.4 4240 207 551f 2941 32ff 89 157ff 16688 27.f! 35.1

9996-4C 45B 22.1 4578 211 547f 2618 2879 Df 172ff 163ff 26.57 31.8

0912-4C 364 19.4 421f 175 4828 266f 31tf D8 164ff 15500 25.67 29.39
9919-4C 395 2f.6 4f98 177 4628 2748 3018 E9 1568f 152ff 26.22 29.62

i 8926-4C 432 21.7 4600 299 5158 2468 2378 Ef 16fff 153f8 28.75 32.19
If!f-4C 391 21.7 4ftf 199 4890 2ffe 3fBf f 157ff 147ff 25.54 31.15
1817-4C 334 21.4 447f 169 4718 2890 39fi Ff 159ff 166ff 28.!! 29.62

( If31-4C 441 23.3 4660 281 4498 2330 382f F0 163ff 152ff 28.59 27.55
!!f7-4C 474 22.8 4338 194 4718 219f 2421 6f 165ff 144ff 26.24 28.55i

til4-4C 471 23.3 5138 2ff 5968 224f 3f2f 60 17fff 16288 3f.lB 29.76
1128-4C 441 23.1 4738 199 62H 259f 257f W 163ff 16880 29.02 38.f4
AVERASE 41B 21.7 4350 192 482f 227f 2898 0 15808 15868 27.61 38.55

footnote: %Na and %C1 based on TDS value
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FIELD SOLUTIONS.

#4 Composite

CA CL ION SUM

COUNT 15 COUNT 15 COUNT 15
MINIMUM 334 MINIMUM 3840 MINIMUM 12300

MAXIMUM 474 MAXIMUM 6200 MAXIMUM 16800

MEAN 418,4 MEAN 4823.3333 MEAN 15060

VAR 1867.5730 VAR 332328.85 VAR 1707733.1

STD DEV 43.215426 STD DEV 576.47970 STD DEV 1306.8026

RANGE: 1 TO 15 RANGE: 1 TO 15 RANGE: 1 TO 15

MG NO3 7.NA

COUNT 15 COUNT 15 COUNT 15
MINIMUM 19.4 MINIMUM 1520 MINIMUM 25.54

MAXIMUM 23.3 MAXIMUM 2940 MAXIMUM 30.18

MEAN 21.706666 MEAN 2272.6666 MEAN 27.610666
VAR 1.0859551 VAR 221032.87 VAR 1.7356716

STD DEV 1.0420917 STD DEV 470.14133 STD DEV 1.3174489

RANGE: 1 TO 15 RANGE: 1 TO 15 RANGE: 1 TO 15
;

1

NA SO4 7.CL

COUNT 15 COUNT 15 COUNT 15
MINIMUM 3660 MINIMUM 2370 MINIMUM 27.55

MAXIMUM 5100 MAXIMUM 3900 MAXIMUM 38.04

MEAN 4353.3333 MEAN 2890 MEAN 30.55

VAR 116902.18 VAR 135839.99 VAR 7.3602657

STD DEV 341.90960 STD DEV 368.56477 STD DEV 2.7129809

RANGE: 1 TO 15 RANGE: 1 TO 15 RANGE: 1 TO 15

K TDS

COUNT 15 COUNT 15
MINIMUM 164 MINIMUM 13400
MAXIMUM 211 MAXIMUM 17200
MEAN 192.33333 MEAN 15766.666
VAR 237.55553 VAR 907555.21
STD DEV 15.412836 STD DEV 952.65692

RANGE: 1 TO 15 RANGE: 1 TO 15
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'N UNIVER6|TY ANALYTICAL CENTER
DEPARTMENT OF CHEMISTRY UNIVERSITY OF ARIZONA TUCSON, ARizoN A 85721

(602) 621-3180

MEMORANDUM

To: Martin Karpiscak; OALS/APS |

FROM: Susan B. Hopf

RE: Analyses #830540 and 840102, Teflon Filters

DATE: 12 February 1984

The analysis of the Teflon filters collected in the Greenhouse as part of
the APS Salt Drift Study is now complete. The results are

All concentrations are expressed as ng/m'given in theAs you canenclosed tables. .

see from the tables, only the major species were determined. Arsenic was
determined as per Joe Ray's request (Joe Ray is with the Arizona Health
Sciences Center). lt was determined only on the first set of fine particle
filters since As is found predominantly in the fine particles. The second
set was not analyzed for As for the reason explained below.

Sampling was performed by 0ALS personnel on a Sierra Instruments Model 244
Dichotomous Virtual Impactor (SN #175056). The two sampling periods were
approximately the first three weeks of June 1983 and the first three weeks
of September 1983. During the first sampling period, the salt spray treat-
ment was applied intermittently and is indicated in the tables. The salt
treatment was applied daily in the second sampling period. From the fine

,

particle TSP data, it is obvious that the instrument during the second
sampling period was not performing properly - either all the particles were
being collected on the coarse filter, the hose to the fine particles was
clogged or fastened incorrectly, or the hoses to the fine and coarse inlets
were reversed. Thus, the data from the second sampling period most likely
does not accurately reflect the size-separation of the particles. All the
filters were weighed before and after sampling by University Analytical
Center personnel using Method APS05, and analyzed as per Method AP506.

The gaps in the numbering system of the filters are those which were blank
sfilters. The sampling date(s) as well as the total m collected are

included in tha tables for your reference.

It was surprising to find no detectable Cl on the filters although it is
normally not an abundant species in air particulate matter. In order to
prove that the Cl peak was not beina lost in the water dip of the ion
chromatogram, one sample was spiked with 0.5 ppm C1 and there was 905
recovery of the spike.
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M. Karpiscak Page 2
Analyses #830540/840102 2/12/84

In conclusion, there does not appear to be any significant difference in
species concentrations between non-salt-spray days and salt-spray days.

If you have any questions, please call.

SBH/dbs

Enclosures

C-122
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GREENHOUSE AIR SAMPLING
(NG/M3)

FILTER ID DATE M3 TSP NA K MG CA
_________ ____ ____ ____ ____ ___ ____ ____

3F 0516 1440 153 0 .9 1.1 5.9
C 1440 1021 13.5 8.3 9.2 65.3

4F 0517 1440 117 0 1 .7 2.8
C 1440 682 7.2 5.1 5 36.7

SF 0518- 2880 118 12.8 1 .7 4.9
C 0519 2880 641 3.1 4.6 4.4 35.3

6F 0520- 4320 72 .7 .6 .4 1.9
C 0522 4320 348 1.6 3 2.4 17.5

7F 0523 420 43 1.1 0 0 1.4
C 420 71 0 0 0 3

8F 0531 1440 138 3.9 3.4 1 2.6
C 1440 562 9 5.6 5.2 29.7

10F 0601 1440 146 6.6 1.6 1.4 4
-C 1440 780 10.3 e 7.4 44.2

11F 0602 1260 83 16.3 2.3 .9 5.7
C 1260 475 5.6 3.6 3.7 24.8

12F(S) 0603 1440 100 2.9 1 .5 1

C 1440 529 5.2 4 3.S 24.2

13F 0604 1500 99 16.4 1.7 1 8
C 1500 543 6.7 3.9 3.6 27.9

14F 0605 1200 136 1.4 2.2 .6 2.1
C 1200 568 2.9 4.5 4.2 29.8

15F(S) 0606 1440 182 1.2 3.3 1 3.8
C 1440 878 3.6 8.2 6.5 46

16F(S) 0608 1440 145 6.6 3.5 1.1 5.8
C 1440 713 5.1 6.3 5 35.8

17F(S) 0609 1500 125 3 2.4 .7 3.1
C 1500 757 5.1 5.6 5.5 41.5

________________________________________________________________________

DETLIM 7 .3 .3 .2 .3
F: FINE PARTICLES
C: COARSE' PARTICLES
(S): DAYS WITH SALT SPRAY

C-123'

-__



_ _ _ _ .. _ _ _ _ _ _ _ _ _ _

GREENHOUSE AIR SAMFLING
(NG/M3)

FILTER ID DATE M3 TSP CL NO3 S04 NH4
____-__-_ ____ --__ -___ _--_ ____ -___ ___-

2iF 0516 1440 153 0 0 10.7 12
C 1440 1021 0 0 4 0

4F 0517 1440 117 0 0 11 12.5
C 1440 682 0 0 2.9 1.9

SF 0518- 2880 118 0 1 13.5 14
C 0519 2880 641 0 4.3 4.3 0

6F 0520- 4320 72 0 0 5 4.3
C 0522 4320 348 0 0 2 .2

7F 0523 420 43 0 0 0 3.7
C 420 71 0 1.2 0 42.5

SF 0531 1440 13S 0 10.8 30.4 25,1
C 1440 562 '4 C ^ E 1.o

10F 0601 1440 146 0 0 18.8 15.3
C 1440 786 5.2 ".2 9.5 0

11F 0602 1260 83 0 0 9.2 11
C 1260 475 2.2 0 4.8 0

12F (S ) 0603 1440 100 0 0 11.3 12.2
C 1440 529 3.5 0 3.4 0

10F 0604 1500 99 0 0 10.9 10
C 1500 543 0 0 4.5 1.2

14F 0605 1200 136 0 19.4 14.E 13.6
C 1200 568 0 6.3 5.7 .7

15F (S ) 0606 1440 182 0 0 26.8 21.9
C 1440 878 0 0 6.7 0

16F(S) 0608 1449 145 e 5.e 17.2 22.5
C 1440 713 .4 1 6 0

17F (S ) 0609 1500 125 0 0 15.I 13.3
C 1500 757 .6 3.6 7.1 0

_ - - _ _ _ - - _ - _ _ _ - - _ - - - _ _ _ _ - - - - - - _ - - _ _ _ _ - - _ - _ _ _ - - - - _ _ _ . - - - - - - - - - - - - - - _ - _ _ - -

DETLIM 7 .3 1 .7 1

F: FINE PARTICLES
C: COARSE PARTICLES
(S): DAYS WITH SALT SFRAY

C-12h

_ . . -



GREENHOUSE AIR SAMPLING
(NG/M3)

-FILTER ID DATE M3 TSP AS
--------- ---- ---- ---- ----

3F 0516 1440 153 0
C 1440 1021

4F 0517 1440 117 0
C 1440 682

SF 0518- 2580 118 0
C 0519 2880 641 |

6F 0520- 4320 72 0
C 0522 4320 34S

7F 0523 420 43 0
C 420 71

OF 0531 1440 138 0
C 1440 562

10F 0601 1440 146 0
C 1440 780

11F 0602 1260 83 0
C 1260 475

12F(S) -0603 1440 100 0
C 1440 529

13F 0604 1500 99 0
'C 1500 543

14F 0605 1200 136 0
C 1200 568

15F(S) 0606 1440 182 0
C 1440 878

16F(S) 0608 1440 145 0
C 1440 713-

17F(S) 0609 1500 125 0 '

C 1500 757
-------------------- ----------------------

DETLIM 7 .007
F: FINE PARTICLES
C: CDARSE PARTICLES
(S): DAYS WITH SALT SPRAY

C-125

____ _ - . - _ _



GREENHOUSE AIR SAMPLING
(NG/M3)

FILTER ID DATE M3 TSP NA K MG CA
----- --- ---- ---- ---- ---- --- ---- ----

19F(S) 0610 1488 157 2.1 2.4 .B 3
C 1488 761 6.4 5.6 6 44.5

20F 0611 1410 104 .8 2.4 .4 .5
C 1410 352 3.1 2.9 2.9 18.9

21F(S) 0613 1440 159 2.3 2.3 .9 3
C 1440 776 26 6.8 5.5 42.5

22F(S) 0614 1500 162 2.8 2.6 .8 2.9 )
C 1500 908 3 6 6.7 48.3 1

23F(S) 0615 1392 185 2.8 5.1 1.3 4.3
C 1392 943 6.4 6.1 5.9 42.2

24F 0619 1320 89 2.7 1.3 .5 1.4
C 1320 483 3.8 6.1 4.1 30.2

ALL SAMFLES BELOW RECEIVED SALT SFRAY TREATMENT

27F 0330 1434 3 4.2 0 0 0
C 1434 642 3.1 4.3 3.5 25.3

28F 0831 1434 40 1 0 0 1

C 1434 530 1.2 2.6 2.9 19.3

29F 0901 1428 18 3.1 .9 .3 0
C 1428 870 2 5.1 5.1 37.9

30F 0902 1542 20 3.6 0 0 .6
C 1542 844 6 5.5 5.5 38.4

31F .0906 1434 17 0 0 0 0
C 1434 392 5.4 2.1 2.6 13.6

32F 0907 1446 13 0 0 0 0
C 1446 476 8 3.3 2.8 19.8

33F 0908 1416 23 0 0 0 0
C 1416 716 2.8 4.3 3.9 24.2

- - - - - - - _ - _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - -

DETLIM 7 .3 .3 .2 .3
F: FINE PARTICLES
C: COARSE PARTICLES
(S): DAYS WITH SALT SPRAY

C-126

_ . -.



GREENHOUSE AIR SAMPLING
(NG/M3)

FILTER ID DATE M3 TSP CL NO3 SO4 NH4
--------- ---- ---- -- - ---- ---- ---- ----

19F(S) 0610 1488 157 0 0 21.2 19.7 I

C 1488 761 0 3.2 4.8 2.1 |

20F 0611 1410 104 0 7.4 19.5 20.3
C 1410 352 0 0 2.5 0

21F(S) 0613 1440 159 0 0 20 25.1
C 1440 776 0 0 3.1 0

22F(S) 0614 1500 162 0 4.1 24.S 25.4
C 1500 908 .6 10.3 8.7 6.2

23F(S) 0615 1392 185 0 109.3 19.2 12.9
C 1392 943 .6 0 7 0

24F 0619 1320 89 0 0 4.7 5
C 1320 483 7.3 5.5 10.5 0

ALL SAMPLES BELOW RECEIVED SALT SPRAY TREATMENT

27F 0330 1434 2 0 0 5.7 7. 3

C 1434 642 0 369 72.1 68.9

28F 0831 1434 40 0 0 3.4 3.7
C 1434 530 0 0 61.6 64.1

29F 0901 1428 18 0 0 4.9 5.8
C 1428 870 0 9.6 83.6 76.9

30F 0902 1542 20 0 0 4.7 6
C 1542 844 0 4.5 74.8 68

01F 0906 1434 17 0 0 1.2 1

C 1434 392 0 4.5 26.4 25.4

32F 0907 1446 13 0 0 3.5 3.3
C 1446 476 0 1.4 57.2 60.1

33F 0908 1416 23 0 0 5.9 7.4
C 1416 716 0 3 134.5 64.9

--------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

DETLIM 7 .3 1 .7 1

F: FINE PARTICLES
C: COARSE PARTICLES
(S): DAYS WITH SALT SPRAY

C-127



. .. . . . _ . .. . . . .

GREENHOUSE AIR SAMPLING
(NG/MO)

FILTER ID DATE M3 TEF- AS
--------- ---- __-- ____ ____

19F ( S ) 0610 1489 157 e
C 1489 761

20F 0611 1410 164 0
C 141e 252

21F(S) 061; 1440 159 0
C 1449 776

22F (S) G614 1509 162 0
C 1500 90s i

2;F (S) 0615 1;92 185 e
C 1392 943

24F 0619 132G 89 0
C 102e as:

----_----_-----__-----_--___-___--_-______-__

DETLIM 7 .e07
F: FINE PARTICLES
C: COARSE PARTICLES
(S): DAYS WITH SALT SPRAY

C-128

_ _ . . _ .. . .



}

GREENHOUSE AIR SAMPLING
(NG/M3)

FILTER ID DATE M3 TSP NA K MG CA
--__----- ____ ____ ____ ____ ____ ____ ____

34F 0909 1416 34 6.9 0 .2 1.6
C 1416 575 7.6 3.8 3.1 24.1

35F 0912 1440 21 0 C .2 O
C 1440 592 6 5.2 4.3 30.1

36F 0913 1449 20 1 0 0 0
C 1440 342 1.2 2 2 10.8

37F C5914 1434 21 2.3 1.6 .3 0
C 1434 282 11.8 1.6 1.4 5.9

CSF 0915 144e 24 15.9 e .3 .4
C 1440 37e 2.9 2.4 2.2 li.e

39F 0916 516 50 27.9 1.4 .3 e
C 516 490 0.9 2.1 2.3 16.3

40F 0919 1440 24 11.9 1.1 .2 0
C 1440 3 4 r'. ^4 2 2.5 14

41F 0920 84 107 e O .3 0
C B4 452 69.8 .4 3.7 2.7

.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

DETLIM 7 .3 .3 .2 .3
F: FINE PARTICLES
C: COARSE PARTICLES

C-129

___ . .. .. .. .



____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _____ _ _ _ _ _ _ _ _ _ _ - _ _ - _

GREENHOUSE AIR SAMPLING
(NG/M3)

FILTER ID DATE M '. TSP CL NO3 SO4 NH4
_________ ____ ____ -_-- -___ _--- ____ ____

34F 0909 1416 34 0 0 5.8 4.9
C 1416 575 0 0 es.8 75.5

35F 0912 1440 21 0 2.8 2.1 2.a |

C 1440 592 0 17.9 49.6 47.7 |

36F 0913 1440 20 0 0 2.9 ~

C 1440 342 0 15.1 42.8 51.9

37F 0924 1434 21 0 0 2.2 0
C 1434 282 0 19 41.4 40,2

3SF 0915 1440 24 0 0 3.6 3 . ~-
C 1440 370 0 13.7 SE.6 56.6

~9F 0916 526 5G G 0 1.6 0
C Sie 490 0 42.4 51.4 61.8

40F 0919 1440 24 6 6.1 1.6 0
C 1440 340 C 1E.1 2E.c ~' ' 4

41F 0920 84 107 0 0 0 0
C 84 452 0 26E.5 35.4 1.9

.

.________________ __________ ________________________ _ __________.____ __
DETLIM 7 .3 1 .7 1

F: FINE PARTICLEE
C: COARSE PARTICLES

C-130

__________ _ _ _ _ _ . _ . . _ _ _ _ _ - _ _ _ _ - - _ _ _ _ _ _ _ . _ _ . _ .-
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SECTION D
.

SALT DEPOSITION DATA: GREENHOUSE

Seit accumulation was estimated by two methods. The first method
involver the collection of simulated saline drift on a parafilm-covered
petri uish, and the second method employs the analysis of the various

i salt solutions used in spraying. In the greenhouse study, both methods
were performed on a weekly basis, and values obtained from these methods

i were used to estimate additive salt accumulation for each week.

Tables D-1 through D-5 of this appendix pummarize the petri dish
method data for the entire 1983 season. Each table is specific to a
particular treatment level.

Figures D-1 through D-24 are graphs which compare targeted accu =u-
lation to the regression curves for both petri dish method data and solu-

) tion analysis method data. Each table is specific to a particular crop /
. treatment ecmbination. Note that the targeted accumulation curve takes

into account a 25.8% hydration factor. Thus as an example, the
.

100 lbs/a/yr treatment is equivalent to Th.2 lbs of salt /a/yr.!

|

I
<

!
:

. . _
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_ ______ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Table D-1. ACCUMULATION DE SIMULATED SALINE DRIET AS DETEkHINED BY PARAFFIN
COVERED PETRI DISHES IN NORTH GREENHOUSE OVER TIME (0 lbs/a yr nominal

cetti dish per weet during the 1983 season. presents deposition of 531t from
treatment). Each daily deposition value re one

Accumulated values are an estimate
6ised on a 5 day spriy seet of daily deposition values fcr the 1-weet period
associated with the sampling datt.

j================================================================================

Milligrams salt /n;
Weet Simpling Milligr ams salt /m, day accumulated since 6/6-

Date ---------------------- ----------------------

No::le A No: le P No::le A No::le B
________________________________________________________________________________

6/6-6/10 6/9 2.48 2.86 12.40 14.30

6/13-6/17 6/15 2.48 2.86 24.80 28.60

6/20-6/24 6/23 0.99 1.96 29.75 38.40

6/27-7/1 7/1 2.33 2.11 41.40 48.95 |

7/4-7/8 7/7 a 2.03 1.58 49.52 55.07

7/11-7/15 7/14 5.25 6.75 75.77 89.02

7/18-7/22 7/22 1.81 3.23 84.82 105.17

7/25-7/29 7/29 1.14 0.01 90.52 105.22

8/1-8/5 8/5 3.30 -0.06 107.02 105.22 b

8/8-8/12 8/12 1.81 -0.14 116.07 105.22 b

8/15-8/19 8/19 2.26 2.11 127.37 115.77

8/22-8/26 8/26 2.71 9.44 140.92 162.97

8/29-9/2 9/1 2.03 1.88 151.07 172.37

9/5-9/9 9/9 a 6.00 8.24 175.07 205.33

9/12-9/16 9/16 2.48 3.16 1E'.47 221.13

9/19-9/23 9/02 1.66 0.31 195.77 222.68

9/26-9/30 9/29 2.18 5.70 206.67 251.18

10/3-10/7 10/7 0.39 -0.2? 208.62 251.18 b

10/10-10/14 10/14 4.28 4.95 230.02 275.93

10/17-10/21 10/21 3.16 3.08 245.82 291.33

10/24-10/29 10/28 3.16 3.16 261.62 307.13

10/31-11/4 11/4 2.63 1.43 274.77 314.28

11/7-11/11 11/10 -0.51 -0.36 274.77 b 314.28 b

11/14-11/18 11/18 3.08 4.13 290.17 334.93

________________________________________________________________________________

a/ Accumulated deposition values for this date were basec: on a 4 day week.

b/ Accumulation data was calculated using 0 as the an. cont of ssit accumulated.

D-1
<

4 .. . -
.

. . . . . _ . . .

. _ . _ . _ _ _ _ _ _ _



_ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ - _ _ _ _ _

Table D-2. ACCUMULATION OF SIMULATED SALINE DRIFT AS DETERMINED BY PARAFILM
COVERED PETRI DISHES IN HORTH GREENHOUSE OVER TIME (10 lbs/a yr nominal
treatment). Each daily deposition value represents deposition of salt from one
petri dish per weet during the 1983 season. Accumulation values are an estimate
based on a 5 day spray week of daily deposition values for the 1-weet period
associated with the sampling date.
==========================================================================g:====

Milligrats salt /a?,

Weet Saspling Milligrams salt /m'. day accumulated since 6/6
Date ------- -------------- ------------------------

No::le A Nc::le B No::le A No::le B
___________________________________________. ___________________________________

6/6-6/10 6/9 6.82 8.02 34.10 40.10

6/13-6/17 6/15 2.86 2.63 48.40 53.25

6/20-6/24 6/23 4.43 2.26 70.55 64.55

6/27-7/1 7/1 11.39 11.31 127.50 121.10

7/4-7/8 7/7 a 7.87 6.07 158.98 145.38
,

7/11-7/15 7/14 B.02 7.12 199.08 180.98

7/18-7/22 7/22 4.58 4.35 221.98 202.73

7/25-7/29 7/29 6.60 9.29 254.98 249.18

B/1-8/5 8/5 3.83 3.38 274.13 266.08

8/8-8/12 8/12 4.20 6.52 295.13 298.68

8/15-8/19 8/19 7.87 9.44 334.4E 345.85

8/22-8/26 8/26 13.41 16.40 401.53 427.88

8/29-9/2 9/1 9.66 13.78 449.83 496.78

9/5-9/9 9/9 a 7.64 13.85 480.39 552.18

9/12-9/16 9/16 6.22 10.79 511.49 606.13

9/19-9/23 9/22 4.28 4.35 532.89 627.88

9/26-9/30 9/29 6.82 7.35 566.99 664.63

10/3-10/7 10/7 2.56 9.37 579.79 711.48

10/10-10/14 10/14 11.01 10.49 634.84 763.93

10/17-10/21 10/21 3.45 3.60 652.09 781.93

10/24-10/28 10/28 4.35 3.60 673.84 799.93

10/31-11/4 11/4 11.31 8.99 730.39 844.88

11/7-11/11 11/10 5.92 4.88 759.99 869.28

11/14-11/18 11/18 8.84 14.90 804.19 943.78

.. _____________________________________________________________________________

a/ Accumulated deposition values for this date were based on a 4 day week.

D-2
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Table D-3. ACCUMULATION OF SIMULATED SALINE DRIFT AS DETERMINED BY PARAFILM
COVERED PETR1 DISHES IN NORTH GkEENHOUSE OVER TIME (100 lbs/a.yr nominal
treatment). Each dallv deposition value represents deposition of salt from
one petra dish per week during the 1983 growing season. Accumulated values
are an estis.ite based on a 5 da ray week of daily deposition values for
the1-weekperiodassociateduitgsgesamplingdate

J

============================================================================= |

2Milligrims salt /r,

Weet Sitpling Millistats salt /n . day accueulated since 6/6
Date ---------------------- ----------------------

No::le A No::1? B No::le A No::le B
_____......_ ______________ ._______________________________________________

6/6-6/10 6/9 67.58 68.47 337.90 342.35

6/13-6/17 6/15 22.31 42.81 449.45 556.40

6/20-6/24 6/23 47.82 10.86 688.55 610.70

6/27-7/1 7/1 56.73 28.22 972.20 751.80

7/4-7/8 7/7 a 63.09 32.25 1224.56 892.80

7/11-7/15 7/14 40.49 41.84 1427.01 1102.00

7/18-7/22 7/22 22.83 22.68 1541.16 1215.40

7/25-7/29 7/29 35.85 25.68 1720.41 1343.80

8/1-8/5 8/5 47.67 56.05 1958.76 1624.05

8/8-8/12 8/12 51.49 47.37 2216.21 1860.9

8/15-8/19 8/19 58.07 42.96 2506.56 2075.70

8/22-8/26 8/26 37.65 32.56 2694.81 2238.50
"

8/29-9/2 9/1 49.09 48.12 2940.26 2479.10

9/5-9/9 9/9 a 30.61 44.9S 3062.70 2659.02

9/12-9/16 9/16 29.64 61.44 3210.90 2966.22

9/19-9/23 9/22 20.81 23.28 3314.95 3082.62

9/26-9/30 9/29 43.11 42.06 3530.50 3292.92

10/3-10/7 10/7 60.09 91.44 3630.95 3750.12

10/10-10/14 10/14 20.74 52.01 3934.65 4010.17

10/17-10/21 10/21 59.72 54.33 4233.25 4281.82

10/24-10/28 10/28 115.16 102.59 4809.05 4794.77

10/31-11/4 11/4 66.38 62.34 5*.40.95 5106.47

11/7-11/11 11/10 51.41 41.84 5398.00 5315.67

11/14-11/18 11/18 49.92 69.00 5647.60 5660.67

_______________________________________________________________..___________

a/ Accumulated deposition values for this date were based on a 4 day week.

D-3
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Table D-4. ACCUMULATION OF SIMjLATED SALINE DPIFT AS DETERMINED BY PAEAFILM
COVERED PETRI DISHES IN NORTH GREENHOUSE OVER IIME (500 lbs/a.yr nominal

petti dash per week during the 1983 season. presents deposition of salt from
treatment). Each dally deposition value re one

Accumulated values are an estimate
based on a 5 day weeE of daily deposition values for the 1-week period
associated with the sampling date.
==========================_=================================================-===

Milligrams salt /m2
, day accumulated since 6/6

Sam [oling Milligrams salt /kWeet .

93 , _______________________ __________________- --

No::le A No::le B No::le A No::le B
________________________________________________________________________________

6/6-6/10 6/9 83.14 101.69 415.70 508.45
'

6/13-6/17 6/15 114.64 102.67 988.90 1021.80

6/20-6/24 6/23 32.26 42.81 1150.20 1235.85

6/27-7/1 7/1 213.47 245.80 2217.55 2464.85

7/4-7/8 7/7 a 208.39 194.92 3051.11 3244.53

7/11-7/15 7/14 189.68 209.13 3999.51 4290.18

7/18-7/22 7/22 233.08 250.29 5164.91 5541.63

7/25-7/29 7/29 224.85 269.74 6289.16 6890.33

8/1-8/5 8/5 200.90 182.95 7293.66 7805.08

8/8-8/12 8/12 254.77 222.60 8567.51 8918.08

8/15-8/19 8/19 250.29 266.75 9818.96 10251.83

8/22-8/26 8/26 141.12 287.70 10524.56 11690.33

8/29-9/2 9/1 251.78 190.43 11783.46 12642.48

9/5-9/9 9/9 a 154.52 313.13 12401.54 13895.00

9/12-9/16 9/16 238.31 369.25 13593.09 15741.25

9/19-9/23 9/22 174.72 262.26 14466.69 17052.55

9/26-9/30 9/29 164.24 256.27 15287.89 18333.90

10/3-10/7 10/7 220.36 300.42 16389.69 19836.00

10/10-10/14 10/14 217.36 255.52 17476.49 21113.60

10/17-10/21 10/21 290.69 319.12 18929.94 22709.20

10/23-10/28 10/28 420.88 225.60 21034.34 23837.20

10/31-11/4 11/4 215.12 295.93 221'09.94 25316.85

11/7-11/11 11/10 364.01 182.20 23929.99 26227.85

11/14-11/18 11/18 264.50 212.13 25252.49 27288.50

_________________________________________________________________________________
=

a/ Accumulated deposition values for this date were based on a 4 day week.

DL
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Table D-5. ACCUMULATION OF SIMULATED SALINE DRIET AS DETERMINED BY PAPAFILM
COVERED PETR1 DISHES IN SOUTH GkEENHOUSE OVER IIME (1000 lbs/a.yr nominal
treatment). Each daily deposition value represents deposition of salt from
one petri dish per week during the 1983 season. Accumulated values are an

week.periodassociatedwitgsgrayweek.ofdailydepositionvaluesfortheestimate based on a 5 da 1-
e sampling date

============================================================================r====
2Milli 9 tars silt /s / week

Week Sampling Milligrams silt /a,. day accumulated since 7/11
Date ---------------------- -----------------------

No::le A No::le P No::le A No::le B
_________________________________________________________________________________

7/11-7/15 7/14 e 563.78 401.42 1691.34 1204.26

7/18-7/22 7/22 256.27 407.41 2972.69 3241.31

7/25-7/29 7/29 583.98 340.07 5892.59 4941.66

8/1-8/5 8/5 706.69 690.98 9426.04 8396.56

8/8-8/12 8/12 583.98 533.85 12345.94 11065.81

8/15-8/19 8/19 685.74 784.50 15774.64 14988.31

8/22-8//26 8/26 621.39 506.92 18881.59 17522.91

8/29-9/2 9/1 592.21 537.59 21842.64 20210.86

9/5-9/9 9/9 a 205.39 264.50 22664.20 21268.06

9/12-9/16 9/16 411.15 496.44 24719.95 23751.06

9/19-9/23 9/22 465.77 438.85 27048.80 25945.21

9/26-9/30 9/29 344.56 518.14 28771.60 28535.91

10/3-10/7 10/7 5'13.65 375.98 31339.85 30415.81

10/10-10/14 10/14 505.72 488.74 33868.45 32859.51

10/17-10/21 10/21 410.40 388.70 35920.45 34803.01

10/24-10/28 10/28 452.30 542.08 38181.95 37513.41

10/31-11/4 11/4 473.25 515.90 40548.20 40092.91

11/7-11/11 11/10 601.19 513.65 43554.15 42661.16

11/14-11/18 11/18 631.87 539.84 46713.50 45360.36

_________________________________________________________________________________

a/Accutulated deposition values for this date were based on a 4 day week.

c/ Accumulated deposition values for this dite were based on a 3 day week.
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SECTIO 3 E

SALT DEPOSITION DATA: FIELD

Salt accumulatien for the field study was estimated by the same two
methods empicyed in the greenhcuse study (i.e., saline scluticn analysis
and simulated saline drift sampling by the petri dish methcd). Sanpling
fer each method was performed as ccnditions permitted. Fcr analysis
purpcses, the greving seascn was divided into salt accumulatien pericds,
and the final date of any particular accuruistion peried var defined ty
a sampling date. .

Table E-1 cf this appendix sunnarices the petri dish methcd data

fcr.the entire 1953 seascn.

Table E-2 lists the dates and nutter cf sprey applicati:ns f:r each
crop cf the field study.

Figures E-1 through E-13 are graphs which ec pare targeted accumu-
latien to the regressicn curve fc both petri dish method data and s:1ution
analysis method data. Each table is specific te a particular orcp/treet-
ment ccibination. Note that the targeted accumulaticn curve takes inte
account a 25.8 percent hydratien factcr. Also ncte that the sclution
analysis curves fcr cantalcupe and cetten begin at a later date (i.e. ,
July 17) than that of the other two curves. This is because the regression
curve fer solutien analysis data enly considers salt accumulaticn values
for dates after the field spraying systen vae modified to prevent inter-
treatment solution centaminaticn. Thus the slepe cf the solution analy-
sis curve vill =cre accurately reflect the rate of accumulaticn. Accuru-
lation during the first few solutien sampling pericds is reflected in
the initial elevatien of the curve.
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Table E-1. ACCUMULATION OF SIMULATED SALINE DRITT AS DETERMINED BY PAFAEILM COVEREDtreatments- 0, 10 100,
DISHES AT THE MARANA FIELD SITE OVER TIME (nominalEich dialy deposition value represents the mean depo,sitionPETRI

500, and 1000 lbs/a.yr).
salt fror. three petti dishes per given date. Accumulated values are an estis. ateof thebased on a 5 day spray weet of ditly deposition values for the parlod prior to

sampling date.
==============================================================================-=====

------------O lbs/a.yr------ 2 -----------10 lbs/a.yr-- --
2- --

----

h9 silt /m ng salt /sS in.pl ing
Date h3 s31t/s2. day accutulited M3 salt /s2. day ac cus.ul sted

since 5/24/83 since 5/24/83

________________________________________________________ . _________ ...____________

6/17/83 2.78 52.84 2.71 51.42

7/7/83 4.05 109.58 11.16 207.67

7/18/83 2.78 129.05 7.57 260.66

8/5/83 2.03 157.51 4.95 329.97

8/26/83 0.39 163.31 6.45 426.68

9/8/83 2.86 189.01 5.85 479.31

9/23/83 1.96 210.55 4.13 524.72

10/17/83 3.90 273.00 7.20 639.85

11/30/83 .a 397.e0 -a e70.25

_______________________________________________________. __________________________

_________._____________________________________..._______________________._________
----------100 lbs/a.yr----------- ----------500 lbs/a yr-----------

Sampling hg salt /m- hg salt /e;-
Dite M3 salt /L-. day secutulated M3 s31t/n:2. day accusulated,

since b/24/83 sin:e 5/24/E3

_..__________________ ___________________ _________________________________________

6/17/83 6.67 126.76 21.56 409.65

7/7/83 26.20 493.55 82.76 1568.33

7/10/83 38.92 765.98 211.60 3049.55

8/5/83 26.35 1134.87 159.38 5280.85

8/26/83 13.18 1332.58 88.08 6601.98

9/8/83 46.25 1748.84 332.29 9592.56

9/23/83 32.11 2102.05 98.55 10676.61

10/17/83 41.76 2770.24 142.54 12957.31

a 17518.5911I30/83 a 4106.56
___ ____________... ____.. _______________.__...______._______.____._______________

a/No deposition :easuretent s.nde. Accun.ulaticn data t.ase$ on diily depositten value
from 10/17/83.

E-1
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Table E-1 continued.

_______________________________________________

----------1000 lbs/a yr----------
Sampling M9 silt /s2

Date M3 stit/m2. day accumulated
since 7/19/83

_______________________________________________

8/5/83 296.15 4146.10

8/26/83 164.54 6614.20

10/17/83 433.59 22223.44

11/21/83 .a 33063.19
_____________________._________________________

a/No deposition measurenient s.3de. Accumulation
data based on daily deposition value from
10/17/63.

.

E-2
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Table E-2. POTENTIAL AND ACTUAL DATES DE APPLICATION DE SIMULATED SALINE DRIFI
SOLUTION AT THE MARANA FIELD SITE. Application rate was based on a 5-day weet .
Cotton crop was planted on May 2, 1983; cantaloupe crop was planted on May 24,
1983; alfalf a crop was a 3 year old established stand.

====================================================== ========================

Potential -------Number of Sprny Applications Made -------3
Spray

Date Dates Cotton Cantaloupe Alfalfa

_____ ...__________ ... __..______________ ....________________________________

May 24 A lb - _

25 A 0 (I) - -

26 A 0 (I) - -

27 A 1 - -

28 1 - -

29

3C A 0 (H) - -

31 A 1 - -

June 1 A 0 (W) - -

2 A 0 (W) - -

3 A 1 - -

4 1

5

6 A 1 lb .

7 A 1 1 -

8 A 0 (M) 0 (M) -

9 A 0 (W) 0 (W) -

10 A 1 1 -

11

12

13 A 1 1 -

14 A 1 1 -

15 A 1 1 -

16 A 1 1 -

17 A 1 1 -

18

19

20 A 1 1 -

21 A 1 1 -

22 A 1 1 -

E-3
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Table I-2 continued.
===============================================================================

Potential -- --Number of Spray Applications Made-------
Spray

Date Dates Cotton Cantaloupe Alfalfa

.....___.__________________...____..________________________.._________________

June 23 A 1 1 -

24 A 0 (W) 0 (W) -

25 1 1

26

27 A 1 1 -

28 A 1 1 -

29 A 0 (I) 1 -

30 A 0 (I) 1 -

July 1 A 0 (I) 1 -

2 1 1

3

4 A 0 (H) 0 (H) -

5 A 1 1 -

6 A 0 (W) 1 -

7 A 1 1 -

8 A 1 1 -

9

10

11 A 1 1 ' -

12 A 1 1 -

13 A 1 1 -

14 A 1 1 -

15 A 0 (H) 0 (M) -

16 1 1 ,

17

18 A 1 1 -

19 A 1 1 lb
20 A 0 (I) 1 1

21 A 0 (1) 1 1

22 A 0 (k) 0 (R) 0 (R)

23

E-4
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Table E-1 continued.

===============================================================================

Potential -------Number of Spray Applications Made-------
Spray

Date Dates Cotten Cantaloupe Alfalfa
_______________________________________________________________________________

July 24

25 A 2 2 0 ( 14 )

26 A 1 1 0 (B)
27 A 2 1 1

28 A 2 1 1

29 A 1 2 1

30

31

Aug. 1 A 2 2 0 (B)
2 A 1 1 2

3 A 2 1 1

4 A 1 1 1

5 A 2 0 (I) 1

1 6

7

8 A 0 (I) 0 (I) 0 (I)

9 A 0 (11R) 0 (ISR) 0 (I1R)
10 A 0 (R) 0 (R) 0 (R)
11 A 0 (R) 0 (R) 0 (R)
12 A 0 (R) 0 (R) 2

13

14

15 A 0 (R) 0 (R) 0 (R)
16 A 0 (R) 0 (R) 0 (R)
17 A 0 (R) 0 (R) 0 (R)
18 A 0 (R) 0 (R) 0 (R)
19 A 3 2 3

20 1 2 2

21

22 A 2 2 1

23 A 2 1 1

E-5
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Table E-1 continued.
i ===============================================================================

Potential -------Hutter of Spray Applications Made-------
Spray

Date Dates Cotton Cantaloupe Alfalfa

____________________...___________________________________________________ .___

Aug. 24 A 3 0 (I) 3

25 A 3 0 (1) 2

26 A 3 0 (I) 3

27

28

29 A 0 (i) 3 2

30 A 0 (I) 3 2

31 A 0 (I) 3 2

Sept. 1 A 0 (I) 3 1

2 A 3 3 1

3

4

5 A 0 (H) 0 (H) 0 (H)

6 A 3 2 1

7 A 0 (R) 0 (R) 2

0 A 3 2 1

9 A 3 2 1

10

11

12 A 3 1 1

13 A 2 1 1

14 A 2 2 1

15 A 1 1 1

'6 A 1 1 2

17

18

19 A 0 (1) 0 (I) 1

20 A 0 (I) 0 (I) 0 (I)'

21 A 0 (I) 0 (I) 0 (I)

22 A 0 (I) 2 0 (1)

23 A 0 (R) 0 (R) 0 (R)

E-6

.
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Table E-2 continued.
===============================================================================

Potential -------Number of Spr ay Applications Made-------
'

Spr ay
Date Dates Cotton Cantaloupe Alfalia

------------------------------------ ------------------------------------------

Sept. 24
.

25

26 A 2 1 2

27 A 2 2C 2

28 A 0 (W) 0 (W)d 0 (W)

29 A 0 (W1E) - 0 (Wik) '

30 A 0 (k) - 0 (R)

Oct. 1

>

3 A 0 (R) - 0 (E)

0 (F)4 A 0 (R) -

5 A 0 (R) - 0 (5)

6 A 0 (F) - 0 (R)

7 A 0 (R) - 3

8

9

10 A 3 - 3

11 A 2 - 2

l 12 A 3 - 2

i' 13 A 2 - 1

1
'

14 A 0 (W) -

15 ,

16

17 A 2 - 1

18 A 2 - 2

219 A 2 -

20 A 2 - 1
,

121 A 1
-

22

23

124 A 1 -

E-7
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Table E-2 continued.
= = = = = = = = = = = = = = = - = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

Potential -------Nutber of Spray Applications hade-------
'

I Spr ay
Date Dates Cotton Cantaloupe Alfalfa

_______________________________________________________________________________

Oct. 25 A 0 (W) - 0 (W)
.

26 A 0 (W) - 0 (W

27 * O (W) - 0 (W)

28 A 0 (W) - 0 (W)

29

30

31 A 2 - 2

Nov. 1 A 1 - 1

2 A 2 - 2

3 A 2 - 2

4 A 0 (R) - 0 (F)

5

6

7 A 1 - 1

8 A 0 (W) 1-

,

9 A 2 1-

10 A 2 - 2
e

11 A 0 (H) - 0 (H)

12

13

14 A 2 2-

15 A 2 - 0 (W)

16 A 1 - 2

17 A 1 - 2C

18 A 0 (W) 0 (W)-

19

20

21 A 0 (R) - 0 (R)d

22 A 0 (k) - -

23 A 0 (R) - -

24 A 0 (H) - -

|
E-8



_ _ . . .

Table E-2 continued. ,

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
?

Potential -------Number of Spray Applications Made-------
Spr ay

Date Dates Cotton Cantaloupe Alfalfa

__________________________.__________________. ________________________________

Nov. 25 A - - -

26

27

29 A 3 - -

29 A 3 - -

30 A 2c d - -e

_______________________________________________________________________________

Cotton 137 137

Cantaloupe 83 83

Alfalfa 90 90

__________________________________.____________________________________________

3/ Letters in parentheses indicate why spray applications were not made:

(B)- Did not spray due to interference of commercial harvesting operations.

(H)- Did not spray because of holiday.

(1)- Did not spray because irrigation made soil too wet for travel.
(M)- Did not spray because of mechanical problems.

*
(R)- Did not spray because of rain or because of wet soil due to rain.

(W)- Did not spr ay because of excessive wind.

b/ Starting spray application date.

c/ List spray application.

d/End of e::perimental spraying period.

E-9
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Table F-1. TRACTOR SPRAYER N0ZZLE DELIVERY RATES. Each value
represents the mean for 13 no::les on a given spray line.
================================================================

-------------No::le Delivery Rate-----------------
Date

Scriv line ' S line 3
(S. ora 8 seconds)

line 4
(fra6 seconds)(nl/30 seconas) 1/3/3

......__________________._______________________________________

5/23/83 46.08 47.92 47.62

6/6/833 44.92 42.77 49.54

6/9/83 49.15 47.85 49.23

6/16/82 47.85 46.69 50.46

6/23/83 51.31 49.15 50.85

6/29/83 51.23 49.92 51.30

7/8/83 52.15 50.15 50.85

7/15/83 51.54 49.77 48.31

7/20/83 51.69 49.08 49.00

7/28/83 53.38 48.08 50.08

8/5/83 55.23 47.76 49.31

8/29/83 56.53 47.38 52.69
._______________________________________________________________

Aver 33e for
first set of 50.92 48.08 49.94

5 no: lesD
____________________________ .._________________________________

9/13/83 52.54 50.46 52.62

10/10/63 54.77 52.92 57.33

10/20/83 51.92 50.54 56.69

11/7/83 52.31 52.23 54.31

11/14/83 54.85 48.69 55.30

11/24/83 56.23 46.69 53.0E
_..__________________..____ ____________________________________

Average f or
second set of 53.77 50.26 54.89
no::lesc
..______________________________.___ ....___________..__________

Averige for
toth sets of 51.87 48.78 51.59
no::les
___________.______..________... ________________________________

a/No::les not clean prior to measuring delivery rate.

t/First set of no::les used from 5/23 to 8/29. '

C/Second set of no::les used from 9/13 to 11/29.

F-1
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Table 6-1. 990PLET-PAfflCLE SIZE 5 FOR NOffH GREENHOUSE. Values were calculated from a sample of 100 droplet particles
generated by the SE2 nozzle operated at 80 pst pressure.

BSESES SS S SE=ES E= 3SE ==== == = =ISSEESE == E ==E= 3 SSS E=== =3 = == = S SSSEME===3 3= E5 3333 E = E 3E==3:3mm3=== === =W= E == S:38:2 3353 333333 3 3 33 33 3 33

-Noetnal treatment (lbs/a yr)--- - - - - - - - - - - - - - - - - -------- - - - - - - - - - - - - - - - -

0 lbs/a yr-- - - ---10 lbs/a.yr--- --100 lbs/a yr--- ---500 lbs/a.yr----

Mass Mass Mass Miss
Mean Mean rean Mean

Date Nozzle Dimeter I I Diameter I I Dimter I I Dineeter ! 1

(u) >l50u (50u (u) >l50u (50u (u) >150u (50u (u) >150u (50u
._ ..

- - - 92.4 1 11 - - -6/1/83 A 77.1 0 21
87.3 1 17 - - -

B 78.4 0 20 - - -

.__ _- . . . ..

6/15/83 A 83.4 0 14 82.7 0 13 87.2 1 13 90.7 0 14

8 88.0 1 10 88.1 0 8 97.2 0 3 92.6 1 5

... .. . .

85.1 0 14 - - - 86.1 0 96/23/83 A - - -

82.7 0 21B - - - 79.8 0 32 - - -

a
|, .. _

-

- - - 62.7 0 3E6/29/83 A - - - 68.4 0 39
B - - - 72.9 0 37 - - - 78.2 0 21

_ .-. ._ . .

7/7/83 A 83.6 0 21 - - - 68.8 0 38 - - -

B 84.7 0 14 - - - 76.0 0 20 - - -

__

102.6 4 17/14/83 A - - - 121.9 15 11 - - -

B - - - 95.5 5 16 - - - 101.4 4 7
--

_ ..

7/22/83 A 97.5 4 14 - - - %.0 5 22 - - -

B 109.4 6 8 - - - 100.9 9 9 - - -

..

*7/29/83 A - - - 103.0 8 15 - - - 104.5 5 6
8 - - - 110.0 6 23 - - - 112.7 11 7

l 8/5/83 A 102.8 10 11 - - - 88.7 3 18 - - -

B 99.6 7 7 - - - 108.2 4 10 - - -

. = _ _ . .



.-. - _ _ . __ _ _ _ _ _ _ _ . - - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ . _ _ _ _ _

Table G-1 contirw;ed.

=======================.===================u.....====........=.==========...==========

---------------Nominal treatment (Ibs/a yr)---- - - - - - - - - - - - - - - - - - - - -- ----

0 lbs/a yr --10 lbs/a yr----- 100 lbs/a yr- - ---503 lbs/a.yr---
Miss Miss Mass Miss
Mean Mean Mean Mean

Date Nossle Diameter I I Blaseter I I Diaeeter I I Diaeeter I I

(u) >l50u (50u (u) >l50u (50u (u) >l50u (50u (u) >l50u (50u
. - ____._

1%.6 7 138/12/83 A - - - 108.6 8 12 - - -

106.1 6 11- - - 99.5 1 12 - - -
B

.. . .--- ..__.__ __ _ . .. .

- - - 104.4 4 68/19/83 A 122.1 13 7 - - -

116.4 14 10 - - -
B 116.2 9 7 - - -

..__. . .. __.. _ .- .

108.4 10 1499.0 3 16 - - -8/26/81 4 - - -

103.0 6 11115.7 10 14 - - -
B - - -

o
- - - 103.3 5 96 9/1/83 A 127.0 11 7 - - -

B 124,9 12 3 - - - 91.1 4 18 - - -

...._. ..._. .._ _ __. . _ ...

9/9/83 A - - - 97.4 5 13 - - - 91.4 2 18
- - - 92.0 2 19- - - 101.2 4 148

. --_.- ... ._. .... _..

9/16/83 A 102.2 5 16 - - - 93.9 1 7 - - -

B 102.4 6 14 - - - 99.8 4 15 - - -

._ .. _ .

9/22/83 A - - - 95.4 3 10 - - - 104.6 5 5
B - - - 97.3 5 9 - - - 107.0 8 8

9/29/83 A 98.6 3 12 - - - - - - 1%.0 8 12
114.7 12 13B 100.2 5 12 - - - - - -

.___ __ . -- .._=- .. ...

101.8 9 13- - - 102.8 4 13 - - -10/7/83 A
105.9 5 13112.6 7 4 - - -8 - - -

i . . _ .

10/14/83 A 70.8 0 33 - - - 167.2 38 14 - - -

B 132.5 16 13 - - - 149.1 35 6 - - -

.. _ . _



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-____ __ _ _ _ _ _ _ _ _ _ _

Table G-1 continued.

=========._____-.====____. =====_ w ________===========================______=________================================ ==.

------Nominal treitsent, (Ibs/a yr)-- - - - - - - - - - - - - - - - - - - - - --- ----

0 lbs/a yr 10 lbs/a.yr- ---100 lbs/a yr- 500 lbs/a.yr-
Mass Mass Mass Mass
Maan Mean Mean Mean

Date No=le Diaeeter I I Diaeeter I I Diaeeter I I 9taseter 1 I
(u) >l % (W (u) >l m (W (u) >lW (W (u) >l W (W

. . _ .

1

'. 10/21/83 A 102.5 6 21- - - 1%.9 10 17 - - -

104.9 5 19100.4 5 11 - - -'
8 - - -

.. . -- .. .....

119.5 13 610/28/83 A 119.5 14 9 - - - - - -

B 132.0 19 9 - - - 118.2 11 11 - - -

=== . .

146.5 27 6 - - - 141.7 23 311/04/83 A - - -

- - - 137.1 21 10 - - - 150.2 28 5Bp
._ . .. ..m .

- - - 138.7 28 5 - - --11/10/83 A 138.9 19 6
8 158.0 29 7 - - - 138.3 25 5 - - -

| - -- . -

- - - 113.5 7 6 - - - 136.1 20 1011/18/83 A

138.2 28 11 - - - 134.9 21 6B - - -

i ._ .- . .. _ .......- ........... .....

.

t

|
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fable 6-2. BOOPLET-PAlflCLE SIZES f98 NOf1M 8tEENMOUSE (with standard deviation). Values were calculated free a sample of
100 droplet-particles generated by the SE2 no:21e operated at 80 pst pressure.

33 3 3 t== =3== = 3 = = = = = = = = == 3 33 E= = = = = = 3 = = = = = = = = = = = = = == ="* = == = S E = E = = R E5 3 = = = = = = S 33e == = = = = = = = 3 3 3 3 = = = = = * = = = = = = = = = = == 33 ss= = = = = = = = = = 3 33 33

-----Nooinal tr eatment (Ibs/a.yr)--------------------------------- - -

--- - 0 lbs/a.yr 10 lbs/a.yr---- -100 lbs/a yr--- 500 lbs/a yr- -
Mass Mass Mass Miss
Mean Mean Mean Mean

Date Nottle Dimeter Standard Staseter Stan.hrd Dneeter Standard Diaeeter Standrd
(u) Devntton (u) Deviation (u) Deviation (u) Deviation

__ .- ._

92.4 29.16/1/83 A 77.1 25.8 - -- -

B 78.4 24.9 - - 87.3 29.9 - -

_ . . - . .. . .. ... . ... . ..

6/15/83 A 83.4 27.9 82.7 26.7 87.2 27.5 90.7 30.7
5 88.0 28.8 88.1 27.0 97.2 28.7 92.6 28.5

P 6/23/83 A - - 85.1 28.3 - - 86.1 28.9
e B - - 79.8 31.1 - - 82.7 30.5

. . .. ............

68.4 25.6 - - 62.7 21.96/29/83 A - -

78.2 26.2- - 72.9 27.7 - -B

. . -- . __ .... .. .... _ .

7/7/83 A 83.6 30.7 - - 68.8 25.9 - -

- - 76.0 25.8 - -B 84.7 27.1
.. . ____ ...--- .- _. _

- - 102.6 30.9121.9 46.97/14/83 A - -

B - - 95.5 36.3 - - 101.4 35.5

%.0 39.2 - -7/22/83 A 97.5 37.1 - -

B 109.4 38.8 - - 108.9 40.0 - -

*
. . = _.

- - 103.0 40.6 - - 104.5 35.47/29/83 A

B - - 110.0 48.0 - - 112.7 40.7
. . - - _ ............. .== - ....... . . - ....

88.7 32.6 - -8/5/83 A 102.8 39.9 - -

B 99.6 35.9 - - 108.2 42.1 - -

_ .. . _ - __ . ___. ..

- _ _ _ _ _ - -
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T &le 6-2 continued.

========================================.... _.================================================================================

-Nominal treatment (Ibs/aayr) -- -~~ -----------

- - O lbs/a=yr 10 lbs/a yr---- 100 lbs/a.yr---- 500 lbs/a.yr - -
Mass Mus Mus Mass
Mean Mean Mean Mean

Date Nozzle Diameter Stardard 91weter Standard Diameter Standard Diaeeter Standard
(u) Deviation (u) Deviation (u) Deviation (u) Deviation

1%.6 39.6- - 108.6 40.5 - -8/12/83 A

99.5 34.3 - - 106.1 43.08 - -

. - ..-- . _ . ..- . .... .

- - 104.4 34.78/19/83 A 122.1 47.2 - -

B 116.2 42.6 - - 116.4 45.2 - -

. ._ _ . _ .

- - 108.4 41.56/26/83 A - - 99.0 37.0
103.0 38.8115.7 49.2B - - - -

- - ... . - _ . ....

o 9/1/83 A 127.0 47.3 - - 103.3 38.0 '- -

& B 124.9 46.7 - - 91.1 35.1 - -

. _ _- - .. ..... .____.........

- - 91.4 35.0- - 97.4 37.1! 9/9/83 A
B - - 101.2 39.9 - - 92.0 36.0

- - 93.9 30.89/16/83 A 102.2 39.2 - -

B 102.4 37.7 - - 99.8 37.1 - -

i _ - . ...

- - 95.4 33.9 - - 104.6 36.39/22/83 A

97.3 34.5 - - 107.0 39.6B - -

.. - -

- - - - 1% 0 38.79/29/83 A 98.6 36.6
9 100.2 38.0 - - - - 114.7 46.6

- - 102.8 38.5 - - 101.8 39.610/7/83 A
- - 112.6 37.7 - - 105.9 42.0B

,
- _.........-

10/14/83 A 70.8 27.4 - - 167.2 75.1 - -

3 132.5 57.0 - - 149.1 57.5 - -

-_ . __ .
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Table 6-2 continued.
*

BSBSSSS33E33323mABSS333333E=322E3233E333 2*3ES23:33 ===33m=EE=33E===2EE=3Semat2EE33ss332333SSSS 33352332:2333333355

-- - -Nooinal treateent (Ibs/a yr)- - - - - - - ----

0 lbs/a.p 10 lbs/a yr - -- 100 lbs/a yt- 500 lbs/a.yr---
Mass Mass Mass Mass
Mean Mean Mem Mean

late Nonle Diaeeter Standard Diameter Standard Diaeeter Standard Diameter Standard
(u) Deviation (u) Deviation (u) Deviation (u) Deviation

. .

102.5 43.1106.9 44.5 - -10/21/83 A - -

- - 104.9 42.7100.4 35.33 - -

119.5 41.2{ 10/28/93 A 119.5 %.7 - - - -

- - 118.2 46.2
'

B 132.0 53.3 - -

1%.5 59.5 - - 141.7 52.011/94/83 4 - -

150.2 58.0137.1 55.03 - - - -

_
_. ..... ......

- - 138.7 51.3& 11/10/83 A 130.9 50.2 - -

138.3 47.23 158.0 62.3 - -- -

_

136.1 55.9113.5 35.911/18/83 A - -- -

134.9 48.7- - 138.2 50.28 - -

!

<

i

t
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Yable 6-3. 88WL8T-Pe8tKLI S1185 f98 fl8L8 $113Y. Utthin each replication values were calculated from a sample of 100
droplet-particles generated oy the SE2 tente operated at 90 pst pressure.

33333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333

Noeinal Treatment (lbs/a yr) ~

100 lbs/4.yr----0 lbs/a yr 10 lbs/a-yr- -

Rass Mass Mass
Rean Standard nem Standard Mean Standard

Date Replication Diameter 1 1 Dev. Diameter I 1 Dev. Diameter 1 1 Dev.
Lu) >l50u (50u tu) >l50u (50u (u) >l509 (50u

6/17/83 1 91.1 2.0 9.0 28.6 97.9 2.0 12.0 33.2 84.4 0 13.0 26.2
2 85.7 0 14.0 28.9 87.7 1.0 19.0 31.1 86.1 0 18.0 30.4
3 87.3 0 10.0 28.4 80.1 0 7.0 23.3 101.3 1.0 4.0 29.6

sean 88.0 0.7 11.0 28.6 88.6 1.0 12.7 29.2 90.6 0.3 11.7 28.7
,

7/07/83 1 103.7 7.0 10.0 35.6 84.9 1.0 15.0 28.5 83.4 0 16.0 27.5
2 89.7 2.0 23.0 34.8 111.3 3.0 6.0 35.4 84.2 0 21.0 28.8
3 97.5 3.0 17.0 37.0 127.1 21.0 7.0 44.8 78.1 1.0 28.0 27.6a

mean 97.0 4.0 16.7 35.8 107.8 8.33 9.3 36.2 81.9 0.3 21.7 28.0
_,

.

7/18/83 1 97.8 3.0 11.0 31.7 92.3 1.0 8.0 29.5 59 2.0 7.0 28.5
2 77.2 0 18.0 24.4 75.9 0 17.0 23.1 88.6 2.0 10.0 28.9
3 81.5 2.0 14.0 26.5 101.5 3.0 4.0 31.6 108.4 8.0 2.0 34.0

sean 85.5 1.7 14.3 27.5 89.9 1.3 9.7 28.1 *8.0 4.0 6.3 30.54

_

8/05/83 1 %2 3.0 16.0 36.2 06.8 1.0 20.0 32.2 90.1 1.0 8.0 29.1
2 106.3 14.0 23.0 47.8 84.4 5.0 17.0 32.2 100.5 7.0 10.0 37.6
3 92.1 5.0 18.0 36.5 94.1 3.0 24.0 38.2 113.1 12.0 12.0 45.5

sean 98.1 7.3 19.0 40.2 88.4 3.0 20.3 34.2 101.2 6.7 10.0 37.4

8/26/83 1 122.6 13.0 4.0 41.1 135.7 19.0 10.0 55.4 104.6 6.0 18.0 40.4
2 116.9 7.0 9.0 46.6 108.8 7.0 10.0 39.5 111.1 10.0 40.0 57.5
3 121.3 12.5 5.0 37.2 143.4 22.0 4.0 43.5 117.7 12.0 13.0 48.96

mean 120.3 10.8 6.0 41.7 129.3 16.0 8.0 46.1 111.1 9.3 23.7 48.9|
'

9/08/83 1 93.5 2.0 22.0 36.8 91.9 4.4 21.1 37.3 99.5 4.0 17.0 38.8
2 97.1 4.0 19.0 38.4 IE6 5.0 12.0 43.6 125.8 14.0 4.0 44.7
3 105.2 6.0 14.0 40.9 110.3 6.0 14.0 41.0 95.6 6.0 21.0 40.0

sem 'J3.6 4.0 18.3 38.7 102.9 5.1 15.7 40.6 107.0 8.0 14.0 41.2
__



fable 6-3 continued.

3333=33 _. 322322 2333S23322222233:23222:22232:E=3333333333222 =33223:33==:32333333E23222:3233:23:2333E22E2333323223 N

lloeinal Treatment llbs/a yr) -- - - - - - -

0 lbs/a yr 10 lbs/a.yr 100 lbs/a yr -

Mass Mass Miss
Mean Standard Mean Standard Mean Standard

Sate Replication Siameter I I Dev. Staseter I I Dev. Drameter I I Dev.
(u) >l m (50u (u) >150u (50u (u) >150u (50u

?/16/83 1 105.1 7.0 13.0 39.4 93.9 0 11.0 32.8 94.1 2.0 7.0 27.7
2 103.0 5.0 9.0 36.6 89.0 2.0 16.0 32.5 90.8 2.0 14.0 31.3
3 100.7 2.0 7.0 33.7 101.8 5.0 10.0 35.4 95.8 1.0 8.0 32.1

eran 102.9 4.7 9.7 36.6 94.9 2.3 12.3 33.5 93.6 1.7 9.7 30.4
- ..~.---..

1/22/83 1 109.2 8.3 18.3 %.5 104.2 3.0 6.0 35.0 98.7 4.0 10.0 34.6
2 115.7 10.0 12.0 4J.5 %.4 3.3 13.3 36.4 109.0 7.0 5.0 37.0
3 110.9 10.0 15.0 43.3 Il8.a 13.0 7.0 45.7 1%.4 8.0 10.0 38.5

o mean 111.9 9.4 15.1 44.4 106.5 6.4 8.8 39.0 104.7 6.3 8.3 36.7
|n -

10/17/83 1 70.7 0 31.0 27.2 74.5 0 25.0 28.3 91.2 1.0 9.0 29.9
2 74.4 1.0 31.0 28.5 67.7 0 30.0 25.1 62.8 0 50.0 26.9
3 66.5 0 29.0 24.6 70.0 0 26.0 25.6 74.4 1.0 33.0 30.4

sean 70.5 0.3 30.3 26.8 70.7 0 27.0 26.3 76.1 0.7 30.7 29.1
-

D



SECTICI: H

CLIMATIC DATA: GPIENHOUSE, MARA!;A FIELD SITE,

MARANA DESERT SITE, A!;D PALO VERDE FIELD EITE

.



7able H-1. RELATIVE HUMIDITY AT THE EAST END OF THE NORTH GREENHOUSE: time
and duration when relative humidity was greater than or equal to 751. Time
is e:: pressed in the 24-hout time system, with days t.eginning at 1:00 h.
BEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

Time when Total hours when
Dite relative humidity relative humidity

was i75% was 275%
...........................................................................

6/16/83 none recorded none recorded
6/17/83 4:20-5:50 2 h. On.

23:20-1:00

6/18/83 1:00-6:50 5 h, 50 n..

6/19/63 2:50-5:50 3 h. O t.
6/20/83 1:20-5:50 4 h 30 m.
6/21/83 4:50-5:50 1 h. O t.
6/22/83 5:50 only -

6/23/83 3:50-6:2S 5 h. 40 6.
21:50-1:00

6/24/83 1:00-7:20 7 h. 30 n.
0:50-1:00

6/25/83 1:00-6:20 6 h. 30 n.
0:50-1:00

6/26/83 1:00-6:20 6 h. 20 6.
6/27/83 3:20-5:50 6 h. 40 a..

20:50-1:00
6/28/83 1:00-7:20 10 h. O s.

21:20-1:00

6/29/83 1:00-7:20 9 h. O t.
23:20-1:00

6/30/83 1:00-7:20 12 h. O r.
20:20-1:00

7/1/83 1:00-7:50 7 h. 30 m.
0:20-1:00

7/2/83 1:00-7:20 6 h. 20 L.
7/3/83 3:50-5:50 2 h. 30 L.

22:50-23:20

7/4/83 1:50-5:50 4 h. O t.
7/5/83 3:20-5:50 2 h. 30 m.
7/6/83 0:02-1:00 0 h. 58 s.
7/7/83 1:02-6:02 11 h 58 m.

19:02-1:00
...........................................................................

H-1
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Table H-1 continued.

BEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE9EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

Time whan Total hours when
Date relative humidity relative hueldity

was 175% was 175%
....................____ ... .................____...........__ ...........

7/8/83 1:02-9:02 15 h. 0 m.
17:32-0:32

7/9/83 1:32-9:32 13 h. O e.
19:32-0:32

,

7/10/63 1:00-8:32 12 h. 30 m.
20:02-1:00

7/11/83 1:00-8:02 11 h. O s.
22:02-1:00

7/12/83 1:00-8:02 11 h. Oe
21:02-1:00

7/13/82 1:00-9:02 9 h. 2 m.
22:32-23:32

7/14/83 3:32-8:32 7 h. 58 m.
19:32-22:02
0:32-1:00

7/15/83 1:00-8:02 12 h. O e.
20:02-1:00

7/16/83 1:00-8:02 9 h. 30 m.
22:32-1:00

7/17/83 1:00-7:32 6 h. 32 s.

7/18/83 1:32-7:02 9 h. 30 a.
20:32-0:32

7/19/83 3:02-7:32 7 h. 28 6.
22:02-1:00

7/20/83 1:00-9:02 13 h. 30 m.
19:32-1:00

7/21/83 1:00-8:32 14 h. 36 s.
17:56-1:00

7/22/83 1:00-10:26 16 h. 30 m.'

17:56-1:00

7/23/83 1:00-9:56 17 h. 30 e.
16:26-1:00

7/24/83 1:00-9:26 14 h. 30 m.
18:56-1:00

7/25/83 1:00-8:26 10 h. 30 e.
21:56-1:00

7/26/83 1:00-6:26 13 h. O s.
17:26-1:00

...........................................................................

H-2

e
_ . . . _ _ _ _ . _ . _ . . . . _. _ _ . . _ . _ - , _ . _ . - . . _ . _ _ _ . . _ . _ _ - , _ _ , _ . - _ _ _ . _ . . _ _ ._ ,.



T-ble H-1 continued.
..eassEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

Time when Total hours when
Date relative hueldity relative hustdtty

was 175% was 175%
.................................... .......__............___..............

7/27/83 1:00-1:00 24 h. O a.

7/28/83 1:00-10:56 14 h. 26 m.
19:26-23:56

7/29/83 2:56-8:26 11 h. 34 m.
18:56-1:00

7/30/83 1:00-10:26 17 h. O m.
17:26-1:00

7/31/83 1:00-9:56 18 h. 30 m.
15:26-1:00

8/1/83 1:00-9:26 15 h. O m.
18:26-1:00

8/2/83 1:00 8:26 16 h. O m.+
9:56

16:26-1:00

8/3/83 1:00-8:56 14 h. 30 m.
18:26-1:00

8/4/83 1:00-10:26 15 h. 30 m.
18:56-1:00

8/5/83 1:00-9:56 19 h. O a.
14:56-1:00

8/6/03 1:00-9:56 14 h. 30 m.
19:26-1:00

8/7/83 1:00-9:26 16 h. 30 m.
16:56-1:00

8/8/83 1:00-8:26 15 h. 30 m.
16:56-1:00

8/9/83 1:00-9:26 17 h. O s.
16:26-1:00

8/10/83 1:00-10:26 18 h. O s.
16:26-1:00

8/11/83 1:00-10:35 17 h. O e.
17:35-1:00

8/12/83 1:00-9:35 14 h. 30 m.
19:0b-1:00

8/13/83 1:00-9:35 17 h. O s.
16:35-1:00

8/14/83 1:00-10:05 17 h. O m.
17:05-1:00

...........................................................................

H-3
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Table H-1 continued.
===========================================================================

Time when Total hours when
Date relative humidity relative humidity

uns 175% was 175%
______...__.. ...............................__.. ......._____________. __.

8/15/83 1:00-9:05 17 h. O m.
16:05-1:00

8/16/83 1:00-11:05 19 h. O m.
16:05-1:00

8/17/83 1:00-12:35 20 h, 30 m.
16:05-1:00

8/18/83 1:00-8:35 13 h. 30 m.
19:05-1:00

8/19/83 1:00-9:35 8 h. 35 m.

8/20/83 1:35-9:35 10 h. 25 m.
22:35-1:00

8/21/83 1:00-9:05 10 h. 30 m.
22:35-1:00

8/22/83 1:00-9:05 8 h, 5 m.

8/23/83 3:05-8:35 5 h. 30 m.

8/24/83 None recorded None recorded

8/25/83 2:35-6:35 6 h. O m.

8/26/83 2:05-8:35 6 h. 30 m.

8/27/83 8:05-8:35 0 h. 30 m.

8/28/83 4:05-10:05 13 h. 25 m.
17:35-1:00

8/29/83 1:00-9:05 8 h. 5 m.

8/30/83 3:05-9:05 6 h. O m.

8/31/83 5:13-8:43 3 h. 30 m.

9/1/83 4:43-9:43 5 h. O m.+
19:13 only

9/2/83 2:13-8:13 6 h. O m.

9/3/83 7:43-8:13 0 h. 30 m.

9/4/83 8:13 only 1 h. 47 t.+

23:13-1:00

9/5/83 1:00-9:43 8 h. 43 m.

9/6/83 2:43-9:43 7 h. O m.+
15:43 only ,

................_______........................................_____....___

HL

.__ __. _._ _ _ . _ - _ _ - - - - - _ , , ._
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Table H-1 continued.
===========================================================================

Time when Total hours when
Date relative hueldity relative hueldity

was 275% was 175%
____....___..................___..._______________ ___..___________........

9/7/83 2:13-10:43 16 h. 17 e.
17:13-1:00

9/8/83 1:00-9:13 15 h. O m.
18:13-1:00

9/9/83 1:00-8:13 9 h. 30 m.
22:43-1:00

9/10/83 1:00-6:43 9 h. O n.
21:43-1:00

9/11/83 1:00-7:43 13 h. 30 m.
18:13-1:00

9/12/83 1:00-8:13 14 h. 30 m.
17:43-1:00

9/13/E3 1:00-9:43 15 h. O s.
18:43-1:00

9/14/83 1:00-9:43 15 h. 30 m.
18:13-1:00

9/15/83 1:00-10:13 17 h. 30 e
16:43-1:00

9/16/83 1:00-14:43 23 h. 30 m.
'

15:13-1:00

9/17/83 1:00-10:43 17 h. 30 m.
17:13-1:00

9/10/83 1:00-10:43 17 h. 30 a.
17:13-1:00

9/19/83 1:00-9:25 17 h. 30 m.
15:55-1:00

9/20/83 1:00-10:25 18 h. 30 m.
15:55-1:00

9/21/83 1:00-10:55 17 h. 30 m.
,

17:25-1:00

9/22/83 1:00-10:55 20 h. O s.
14:55-1:00

9/23/83 1:00-9:25 16 h. 30 m.
16:55-1:00

9/24/83 1:00-12:25 20 h. O s.
16:25-1:00

9/25/83 1:00-11:25 18 h. 30 m.
16:55-1:00

9/26/03 1:00-10:25 17 h. 30 n.,

16:55-1:00
.... ____.............___...__...............__... ........................

H-5

- _

- . _ _ - . _ - . _ _ - . -- -
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Table H-1 continued.

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

Time when Total hours when
Date relative humidity relative hueldity

was 175% was 175%
.._........____..._____..____...__ ...__........_____...___..........._....

9/27/83 1:00-8:55 15 h. O e.
17:55-1:00

9/28/83 1:00-8:55 19 h. 30 m.
11:55-13:25
14:55-1:00

9/29/83 1:00-1:00 24 h. O m.>

9/30/83 1:00-11:55 20 h. O n.
15:55-1:00

9/31/E3 1:00-14:25 22 h. 30 m.
15:55-1:00

10/1/83 1:00-11:25 19 h. 30 m.
15:55-1:00

10/2/83 1:00-1:00 24 h. O m.

10/3/83 1:00-10:25 16 h. 30 m.
15:55-16:25
18:25-1:00

10/4/83 1:00-11:25 20 h. 30 si.
14:55-1:00

10/5/83 1:00-10:25 15 h. 30 m.
18:55-1:00

10/6/83 1:00-10:55 15 h. O e.
19:55-1:00.

10/7/83 1:00-9:25 13 h 30 m.
19:55-1:00

10/8/83 1:00-10:25 17 h. 30 m.
16:55-1:00

10/9/83 1:00-9:55 9 h. 55 m.

....___.............__..............................._.....................

1

I

e

$

H-6

. . . - . - .- . - . - .. ..
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Table H-2. RELATIVE HUMIDITY AT THE WEST END DE THE NORTH GREENHOUSE: tree
and duration when relative humidity was greater than or equal to 751. Time
is expressed in the 24-hour time system, with days beginning at 1:00 h.

,

=333E=E33333332EE=2322233233EE22:==EREEEEEEEEESEEEEEEEEER=2EEEEEEEEEEEEEE22

fine when Total hours when
Dite relative humidity relative humidity

was 175% was 175%
..........__...__......___...___....____..__._..___............_____...____

6/16/83 None recorded None recorded

6/17/83 5:48 on1v 1 h. 12 L.+
6:48-7:1B
0:18-1:00

6/18/83 1:00-6:18 5 h. 18 m.
6/19/83 1:18-5:48 5 h. 12 t.

0:18-1:00
6/20/83 1:00-5:48 4 h, 48 a.+

6:45 cnly
6/21/83 2:18-5:48 3 h. 30 L.
6/22/83 4:4E-5:48 2 h. 42 6.

7:18 on1v
19:49-20:18
23:48-1:00

6/23/83 1:00-7:48 11 h. 30 e..
18:48-20:18
21:48-1:00 -

6/24/83 1:00-6:45 E h. 30 L.
19:1E-2C:18
23:1E-1:00

6/25/83 1:00-6:48 8 h. O s. .
22:48-1:00

1 6/26/03 1:00-7:18 6 h. 18 ei.+
1:00 only

6/27/83 1:00-6:48 11 h. 30 e.
19:18-1:00

6/28/E3 1:00-7:48 11 h. 30 m..

20:18-1:00

6/09/83 1:00-7:48 6 h. 48 m.

6/30/03 1:48-7:18 9 h. 12 m.
21:18-1:00

7/1/83 1:00-7:48 6 h. 48 m.

7/2/83 1:18-7:18 6 h. O t.
7/3/83 2:1E-7:18 7 h, 42 m.

22:18-1:00

7/4/83 1:00-7:18 11 h. 30 m.
19:48-1:00

.......__._____.__.....__..__...__...__.....__............__...........____

H-7

.- - -
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Tat.le H-2 continued.

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
1

'

Time when Total hours when
Date relative hvaldsty relative hueidity

was 275% was 175%
...........................................................................

'

7/5/83 1:00-7:18 13 h. 30 s.
17:48-1:00

7/6/83 1:00-7:18 11 h. 25 m.
19:53-1:00

7/7/83 1:00-7:53 14 h. 30 m.
17:23-1:00

7/8/83 1:00-8:23 15 h. O s.
17:23-1:00

7/9/03 1:00-9:23 15 h. O e.
18:23-1:00 <

7/10/03 1:00-8:23 13 h. 30 m.
18:53-1:00

7/11/83 1:00-8:23 13 h. O a.
19:23-1:00

7/12/83 1:00-7:53 12 h, 30 m.
19:23-1:00 ,

7/13/03 1:00-8:23 12 h. 23 e.
19:53-0:53

7/14/83 3:53-7:23 9 h. 7 s.
18:23-22:53
23:53-1:00

7/15/83 1:00-7:23 12 h, 0 6.
19:23-1:00

7/16/83 1:00-7:23 12 h. O s.
19:23-1:00

7/17/83 1:00-7:23 10 h. 30 m.
20:53-1:00

7/18/83 1:00-7:23 12 h. 30 m.
18:52-1:00

f

7/19/83 1:00-7:23 11 h. O m.
20:23-1:00

7/20/83 1:00-7:23 13 h. O e.
18:23-1:00'

7/21/83 1:00-7:53 13 h. 39 m.
18:14-1:00

,

7/22/83 1:00-9:44 15 h, 30 m.

18:14-1:00'

7/23/83 1:00-8:14 16 h. O n.-
16:14-1:00

...........................................................................
,

H-S
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Table H-2 continued.
==================================================================.========

Time when Total hours when
Date relative humidity relative humidity

was 175% was 173%
__._... ._____.....___ .... .. --..__.__..__.---__ _____.......___...._____

7/24/83 1:00-8:44 14 h. O n.
18:44-1:00

7/25/83 1:00-8:14 14 h. 30 m.
17:44-1:00

7/26/63 1:00-7:44 16 h. 30 m.
15:14-1:00

7/27/83 1:00-8:44 18 h. 30 m.
14:14-1:00

7/28/83 1:00-8:44 14 h. O n.
18:44-1:00

7/29/83 1:00-14:44 20 h. 30 m.
18:14-1:00

7/30/83 1:00-10:14 17 h. 30 m.
16:44-1:00

7/31/63 1:00-10:14 19 h. O m.
15:14-1:00,

8/1/83 1:00-9:44 15 h. O n.
18:44-1:00

8/2/83 1:00-8:14 16 h. 30 e.
15:44-1:00

8/3/83 1:00-9:44 15 h. O n.
18:44-1:00

8/4/83 1:00-11:14 17 h 30 m.
17:44-1:00

6/5/83 1:00-9:14 18 h. 30 m.
14:44-1:00

8/6/03 1:00-9:44 14 h. 30 m.
19:14-1:00

8/7/El 1:00-9:14 16 h 30 m.
16:44-1:00

8/8/83 1:00-9:44 17 h. O s.
16:44-1:00

8/9/03 1:00-9:14 17 h. O m.+
14:11 on1v
16:14-1:00

8/10/83 1:00-9:44 17 h, 30 m.

15:14-1:00

8/11/83 1:00-11:56 18 h. 30 m.
17:26-1:00*

...__........................ _..... ____..................................

H-9

__
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Table H-2 continued.
E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E EE E E E E E E E E = EE E E E E E E E E E = E E E E E E E E E E E E E E E E E

Time when Total hours when
Date relative humidity relative huendity

was 175% was 175%
..........................__________ .......................____........___

8/12/83 1:00-10:26 15 h, 30 m.
18:56-1:00

-8/13/83 1:00-9:56 18 h. O m.
15:56-1:00

8/14/83 1:00-10:26 17 h. O m.
17:26-1:00

8/15/83 1:00-11:26 20 h. O m.
15:26-1:00

8/16/83 1:00-11:56 20 h. 30 a.
15:26-1:00

8/17/83 1:00-1:00 24 h. O e.

S/18/83 1:00-8:56 13 h. O m.
15:56-16:56 ,

20:56-1:00

8/19/03 1:00-9:56 8 h. 56 m.
..

8/20/83 2:26-8:56 7 h. 34 m.
23:56-1:00

8/21/83 1:00-8:26 9 h. 30 m.
18:26-19:26
23:56-1:00

8/22/83 1:00-9;56 9 h. 56 a.+
15:56-16:56
18:26 only

8/23/83 2:56-9:56 7 h. O m.

8/24/83 5:26-6:26 3 h. O e.
7:26-9:26

8/25/03 2:56-9:26 8 h. O s.
18:56-19:26*

8/26/83 2:26-6:26 7h 0 m.
7:26-8:56

17:26-18:56

8/27/83 7:56-8:56 3 h. Oe
18:26-20:26

8/28/83 4:26-9:56 14 h. 4 e.
16:26-1:00

8/29/83 1:00-9:26 8 h. 56 s.
17:56-10:26

8/30/83 4:56-7:56 4 h. O s.
18:52-19:52

...........................................................................

H_10
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Table H-2 continued.
3333333E33E3332EE33E3EEE3E33333333EEEEEEEEEERSEERSEEEESSSSESSEEEE38E5333335

Tase when Total hours when
Date relative huendity relative hueldity

was 175% was 175%
...........................................................................

8/31/83 3:52-8:52 5 h. 30 m.
17:52-18:22

9/1/83 5:22-6:22 5 h. 30 e.
7:22-9:22

17:52-20:22

9/2/83 3:22-6:22 6 h. 30 e.+
7:52 oni

17:52-21:g2.

9/3/83 7:52 on! I h. 30 m.+
18:52-20:.2

9/4/83 22:52-1:00 2 h. 8 6.

9/5/83 1:00-8:22 8 h. 22 e.+
18:22 only

9/6/83 3:22-8:22 6 h. 30 m.
14:52-16:22

9/7/83 2:22-10:52 15 h. 8 e.
18:22-1:00

9/8/83 1:00-9:52 16 h. O e.
17:52-1:00

9/9/83 1:00-9:52 15 h. O e.
18:52-1:00

9/10/03 1:00-10:52 16 h. 30 e.
18:22-1:00

9/11/83 1:00-9:52 15 h. O e.
18:52-1:00

9/12/83 1:00-8:22 12 h. 30 m.
19:52-1:00

9/13/03 1:00-9:52 15 h. O s.
18:52-1:00

9/14/83 1:00-10:22 16 h. O e.
18:22-1:00

9/15/83 1:00-10:52 17 h. 30 e.
17:22-1:00

9/16/83 1:00-1:00 24 h. O h.

9/17/83 1:00-11:22 19 h. 30 e.
14:52 only
15:52-1:00

...........................................................................

H-11
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f able H-2 continued.4

33333383838888888885855553555588&SS5858333333858833333333338833333333883333
,

,

flee when Total hours wher.
Date relative byendsty relative byendsty-

was 17s1 was 27st
...........................................................................

I 9/18/83 1:00-11:22 19 h, 30 e.+
12:22 orit|

: 13:22-14:y.2
16:52-1:00

|
'

9/19/83 1:00-10:16 17 h. 30 m.
16:46-1:00 L,

'

. 9/20/83 1:00-10:16 17 h. 30 m. i

16:46-1:00
.

; 9/21/03 1:00-10:16 16 h. 30 m. !
i 17:46-1800 .

t
-

,

9/22/83 1:00-11:16 21 h. 0 6.,

i 14:16-1:00
J

9/23/83 1:00-11:16 21 h. 30 e. i

13:46-1:00 ;

|
i 9/24/83 1:00-13:46 21 h. 30 m. t

16:16-1:00 f;

: 9/25/83 1:00-11:16 19 h. O n. !
i 16:16-1:00 L

,

1

| 9/26/83 1:00-10:46 21 h. 30 m.
: 13:16-1:00
!

9/27/83 1:00-8:46 16 h. 30 m.-

16:16-1:00 i

j 9/28/83 1:00-8:46 21 h. 30 m.
11:16-1:00 i

4 :
4 9/29/83 1:00-1:00 24 h. O e.

1

i 9/30/83 1:00-1:00 24 h. O a. t
1

9/31/83 1:00-1:00 24 h. O a.
'

10/1/83 1:00-1:00 24 h. O m.

10/2/83 1:00-1:00 24 h. O a.

i 10/3/83 1:00-11:46 20 h. 30 m.
| 12:46-16:16

18:46-1:00 |
'

1 >

10/4/83 1:00-10:46 10 h. O e. !
16:46-1:00 '

10/5/83 1:00-10:16 15 h. 30 a. !
16:16-16'46 '

19:16-160 !
-

...........................................................................
,

i !

i
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f at'le H-2 continued.

sessnessanssssssssssssssssssssssssssssenes====sanassnesessassunsessnessassa

fine when fotil hours when
Dite relative hualdity relative huendity

was g7L% wts 170%
...........................................................................

10/6/03 1:00-11:16 17 h. O m.
17:16-18:46
19:46-1:00

10/7/03 1:00-10:46 15 h. O s.

{6:40-l'!6'0
16

.0:16-l
10/8/83 1:00-9:16 13 h. O s.

16:46-17'16
20:46-1:60

10/9/03 1:00-9:16 8 h. 16 s.
...........................................................................

11 - 1 3



_ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _____ _ _ _ _ _ _

fable N-3. THE NupttR Of 30-MINuft RECORDING Ptt1005 IN
ICH THE D LAtlVE HUMIDlff h5 6954fER THAN OD IQUAL 10 751

08 EACM Y ' MAT A HVGR0fMERMOG84PH ms OPEtaflNG AT A
Atf!CULAR ELD $1TE. liashes indteite misstro values.
............................................................

Mirsni Palo Verde Mitana
Date field Site field Site Petert Site
............................................................

6/4/83 0 - -

6/5/83 0 - -

6/6/83 0 - -

6/7/83 0 - -

6/8/83 0 - -

6/9/93 0 - -

6/10/83 0 0 -

6/11/03 0 0 -

6/12/83 0 0 -

6/13/t3 0 0 -

6/14/83 0 0 -

6/15/83 0 0 -

6/16/63 0 0 -

6/17/63 0 0 -

6/18/83 0 0 -

6/19/03 0 0 -

6/20/83 0 0 -

6/21/63 0 0 -

6/22/83 0 0 -

6/23/83 0 0 -

6/24/83 0 0 -

6/25/83 0 0 -

6/26/83 0 0 -

6/27/83 0 0 -

6/28/03 0 0 -

6/29/83 0 0 -

6/30/83 0 0 -

7/1/83 0 0 -

7/2/83 0 0 -

............................................................

11 - 1 14
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i fable H-3 continued.
............................................................

Mir ant Palo Verde harana
| Date field Site Tield Site Desert $1te '

............................................................

7/3/83 0 0 -

7/4/83 0 0 -

|

7/5/93 0 0 -

7/6/03 0 0 -

7/7/83 0 0 -

7/8/83 24 0 -

7/9/83 11 0 -

7/10/83 10 0 -

| 7/11/83 15 0 -

7/12/83 0 0 -

7/13/03 0 0 -

7/14/02 0 0 -

7/15/82 0 0 0

7/16/93 0 0 0

7/17/83 0 0 0

7/18/83 0 0 0

7/19/93 0 0 0

7/20/03 7 0 6

7/21/83 3G 33 29

7/22/83 45 19 -

7/03/83 31 16 -

7/04/83 15 27 -

7/25/83 l: 19 -

7/:G/83 16 3 -

7/27/83 3 0 -

7/08/83 17 4 -

7/09/03 15 0 -

7/30/83 9 1 -

7/31/83 27 10 -

8/1/93 27 11 -

...........................................................

II-15
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; fatele N-3 continued.

............................................................ ,

4

Mer ens Pale Verde her ans
Date field 5tte field lite Desert lite

|............................................................
'

8/2/83 21 23
'-

t/3/83 22 23 I-

! 8/4/83 25 16 -

8/t/W3 35 15 -
.

8/6/83 22 9 I-

8/7/03 34 0 -

8/8/03 33 13 -
,

8/9/83 48 32 -

8/10/83 48 31 -

! e/11/43 49 21 -

| 8/12/83 39 18 - |-

<
>

, 4/13/03 45 14 !-

!t/14/83 47 8 -

I

6/lt/83 48 29 -
j t

j 8/16/03 49 37 -

Hel7/63 46 43 .l
'

-

! '

i 0/18/83 40 35 !-

f; Hs)*/i$3 ($ 21 -

9/20/83 22- -

1 i,

!8/31/83 24-4 -

8/22/03 !20- -.

t/23/03 19 21 i
-

; 0/24/03 36 20 7 ;

4/25/03 13 15 0 |

0/26/83 45 7 0 !
.

r

!, 8/27/03 49 14 0 ;
t

8/29/83 40 t 7
'

J

t/29/03 46 16 16 i

: t/30/83 48 19 0
'

8/31/03 46 15 0 i

............................................................
~

i

11 - 1 6 i
!

I
_ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ _ - - _ _ _ _ _ _ _ _ _ _ _ - - _ . .
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Tatile H-3 continued.
============================================================

Marana Palo Verde Marana
Date Field Site Field Site Desert Site

_.__________________________________________________________

9/1/83 44 23 4
*

'9/2/83 48 17 0

9/3/83 45 12 0

9/4/83 45 10 0

9/5/83 48 11 6

9/6/83 48 18 15

9/7/83 48 29 20

9/8/83 48 22 16

9/9/83 48 22 12

9/10/83 47 15 0

9/11/83 48 9 0

9/12/83 39 15 0

9/13/83 47 22 1

9/14/83 34 17 0

9/15/83 47 14 4

9/16/83 48 27 20

9/17/83 46 22 12

9/18/83- 46 21 12

9/19/83 48 27 17

9/20/83 48 20 24

9/21/83 48 23 17

9/22/83 48 19 26

9/23/83 48 39 28
4

.9/24/83 48' 13 2 32

9/25/83 48 24 22
s

9/26/83 40 25 17-

9/27/83 43 30 8

43 18 12
'

9/28/8? ''

9/29/83 ""' 48 - 35 44
.

9/30/83 44 30 43

____________...__.._____________..___.______________________

#
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Table H-3 continued.
============================================================

-

- Marana Pilo Verde Marana
Date field Site field Site Desert Site

_

---...--.------------.-------- = = = = - - . - - - - - - - - - - - . - - - - .

10/1/83 48 48 48

10/2/83 48 36 48<

10/3/83 48 35 39

10/4/83 48 26 44

10/5/83 48 40 31

- 10/6/83 48 35 30*:

10/7/83 43 24 27

10/8/83 48 31 28

10/9/83 47 28 27

10/10/83 40 25 26"

10/11/83 36 17 24

10/12/83 32 3 17

10/13/83 22 13 0

10/14/83 12 9 0'

10/15/83 30 16 10
.

10/16/83 30 14 13

10/17/83 33 14 19

10/18/83 30 14 21

10/19/83 35 4 34

10/20/83 32 7 30

10/21/83 29 5 26

10/22/83 29 2 23

10/23/83 28 5 19

10/24/83 32 0 29

10/25/83 15 1 12
'

10/26/83 0 0 0

10/27/83 6 0 7

10/28/83 27 9 24

10/29/83 27 8 24

10/30/83 27 5 22
i.

........-----...--.........--.- ---....-- _.--------==
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Table H-3 continued.

============================================================
~

Marana Pilo Verde Marana
:Date Field Site Field Site Desert Site
:..........................-- ...........------ ............

~

10/31/83 26 4 24

11/1/83 25 5 21

11/2/83 29 0 25

11/3/83 31 6 28

11/4/83 37 7 35

11/5/83 34 15 34

11/6/83 32 11 31

11/7/83 30 8 26

11/8/83 27 0 19

11/9/83 25 0 25

11/10/83 27 0 24

11/11/83 27 0 24

11/12/83 25 0 18

11/13/83 24 8 20

11/14/83 25 4 25

11/15/83 18 0 17

11/16/83 7 0 3

11/17/83 17 0 17

11/18/83 13 0 0

11/19/83 17 0 6

11/20/83 4 12 0

11/21/83 41 24 41

11/22/83 35 21 33

11/23/83 29 16 27

11/24/83 28 14 25

11/25/83 44 10 39

. 11/26/83 31 0 29

11/27/83 31 2 27

11/28/83 30 6 29

11/29/83 29 13 28
;
! ....................-..........--...........................
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Table H-3 continued.

=,=============================== ===========================

7 Marana Palo Verde Marana
Date Field Site Field Site Desert Site

________________________________________ --_________________
11/30/83 - 10 -

12/1/83 - 19 -

12/2/83 - 38 -

12/3/83 - 48 -

12/4/83 - 19 -

_____________________________________________________________

h

1

1 I

,

|
i

e

.

I
i
!

I

I
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fable H-4. DAILY MAXIMUM AND RINIMLM TEMPilATURIS IRC0tDED IN THE EAST AND WEST D(DS Of THE N0tfN
GREENHOUSE. Dashes indicate missing values.

============;======================================================================================3

Maximus temperature, C fesperature Minisus tesperature, C Temperature
difference difference - 'Date ---------------- -

West East (west-east),C~ West East (west-east), C ~-
............................=-- - ..==-==-======= ---- ...--- ------ - .... -

5/18/83 22.5 28.0 -5.5 9.0 9.0 0

5/19/83 23.0 30.0 -7.0 11.5 11.5 0

5/20/83 22.5 29.5 -7.0 14.0 13.5 0.5

5/21/83 23.0 31.0 -8.0 12.5 12.5 0

5/22/83 24.0 33.0 -9.0 13.5 13.5 0

5/23/83 28.0 32.5 -4.5 14.5 14.5 0

5/24/83 28.5 33.5 -5.0 16.0 16.5 -0.5

5/25/83 30.5 34.0 -3.5 16.5 17.0 -0.5

b/26/83 28.0 37.0 -9.0 18.5 18.5 0

5/27/83 27.0 37.5 -10.5 19.0 19.5 -0.5

5/28/83 28.0 38.5 -10.5 19.0 20.5 -1.5

5/29/83 28.0 38.0 -10.0 19.5 20.0 -0.5

5/30/63 26.5 38.0 -11.5 20.5 21.0 -0.5

5/31/83 26.5 35.0 -0.5 19.5 20.0 -0.5

6/1/83 25.0 33.0 -8.0 18.5 19.5 -1.0

6/2/83 23.5 22.0 -0.5 16.0 16.0 0

6/3/83 25.0 33.0 -0.0 14.5 14.5 0

6/4/83 22.0 33.0 -11.0 14.5 15.0 -0.5

6/5/83 21.5 32.0 -9.5 14.0 14.5 -0.5

6/6/83 24.5 33.0 -0.5 14.5 15.0 -0.5

6/7/83 28.5 33.5 -5.0 17.0 17.5 -0.5

6/8/83 25.5 34.0 -0.5 17.0 17.5 -0.5

6/9/83 28.0 35.0 -7.0 18.0 18.5 -0.5

6/10/83 30.5 35.0 -4.5 17.0 18.0 -1.0

6/11/83 27.0 37.0 -10.0 17.5 17.5 0

6/12/83 26.0 35.0 -9.0 18.0 19.0 -1.0

6/13/83 29.5 36.0 -6.5 16.5 17.0 -0.5

6/14/83 28.5 35,0 -6.5 16.5 16.0 0.5

6/15/83 34.0 37.0 -3.0 18.0 18.5 -0.5
..-- -- ==...... ..---
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Tat,le H-4 continued.

============....;=========...........=================================... 4i..====================

5axinue temperature, C
7engerature Minisus tesperature, C TengeratureDate

_ di ference di ference,

West East
-

(west-east),C West East (west-east), C
._ - _ _ _-- ....- - -- .-- - ....!

6/16/83 29.5 33.5 -4.0 13.0 18.5 -0.5

6/17/83 29.5 38.0 -B.5 19.0 19.5 -0.5

6/18/83 27.5 38.5 -11.0 18.5 19.0 -0.5

6/19/83 25.5 38.0 -12.5 16.0 17.0 -1.0

6/20/83 28.0 37.5 -9.5 17.0 18.0 -1.0

6/21/83 28.0 36.0 -8.0 17.5 18.5 -1.0

6/22/83 26.5 31.5 -5.0 18.0 19.0 -1.0

6/23/83 27.0 30.5 -3.5 16.5 19.5 -3.0

6/24/83 28.5 32.5 -4.0 18.5 19.5 -1.0

6/25/83 26.5 32.5 -6.0 15.5 17.0 -1.5

6/26/83 25.5 32.5 -7.0 15.5 17.0 -1.5

6/27/83 27.5 36.0 -8.5 15.5 17.0 -1.5

6/23/83 30.0 32.5 -2.5 17.5 18.0 -0.5

6/29/83 31.0 38.0 -7.0 16.5 17.5 -1.0

6/30/83 30.0 33.0 -3.0 17.5 17.5 0

7/1/83 29.5 35.0 -5.5 18.0 19.0 -1.0

7/2/83 29.0 36.0 -7.0 17.5 18.5 -1.0

7/3/83 28.5 38.0 -9.5 16.5 17.0 -0.5 '

7/4/83 29.5 37.5 -8.0 17.5 19.0 -1.5

7/5/83 33.0 38.5 -5.5 18.5 19.5 -1.0

7/6/83 34.5 37.0 -2.5 20.0 24.0 -4.0

7/7/83 33.0 36.0 -3.0 21.0 24.5 -3.5

7/8/83 32.0 40.5 -0.5 23.0 23.0 0

7/9/83 32.0 36.0 -4.0 23.0 23.0 0

7/10/83 36.0 40.0 -4.0 23.0 23.0 0

7/11/83 39.5 37.0 2.5 22.0 23.0 -1.0

7/12/83 37.0 42.5 -5.5 22.5 23.5 -1.0

7/13/83 36.5 36.0 0.5 21.0 22.5 -1.5

7/14/83 35.5 38.0 -2.5 21.0 23.0 -2.0

7/15/83 35.0 35.5 -0.5 21.5 22.0 -0.5
. --. -- . -..= .........--- _.........-
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fable H-4 continued.

===============----- -============-------========================================================

bxinue teeperature, C Temperature Minious temperature, C fesperature
Date difference difference---

West East (west-east),C West East (west-east),C
. . . ' . . . -- --- - -

- . - -

7/16/83 35.0 37.0 -2.0 21.0 22.5 -1.5

7/17/83 35.0 36.5 -1.5 20.0 21.0 -1.0

7/18/83 34.5 41.0 -6.5 20.5 21.5 -1.0

7/19/83 36.5 36.5 0 21.0 23.5 -2.5

7/20/83 32.5 36.0 -3.5 21.5 24.0 -2.5

7/21/83 31.5 33.5 -2.0 23.0 23.5 -0.5

7/22/83 32.5 3(.5 -2.0 24.0 24.0 0

7/23/83 36.0 37.5 -1.5 23.5 24.5 -1.0

7/24/83 35.5 36.0 -0.5 23.0 24.0 -1.0

7/25/83 34.0 39.5 -5.5 23.5 24.0 -0.5

7/26/83 32.5 35.5 -3.5 22.5 24.0 -1.5

7/27/83 33.0 30.0 3.0 22.0 23.0 -1.0

7/28/83 33.5 33.5 0 21.5 23.0 -1.5

7/29/83 29.5 35.0 -5.5 22.0 24.0 -2.0

7/30/83 31.0 37.0 -6.0 22.0 23.5 -1.5

7/31/83 31.0 39.0 -8.0 22.0 23.0 -1.0

8/1/83 32.5 41.5 -9.0 22.5 24.0 -1.5

8/2/83 39.0 37.0 2.0 22.5 24.0 -1.5

8/3/83 33.0 39.0 -6.0 23.0 24.0 -1.0

8/4/83 33.0 36.0 -3.0 22.5 24.0 -1.5

8/5/83 33.0 39.0 -7.0 22.5 23.5 -1.0

8/6/83 31.5 35.0 -3.5 22.5 23.5 -1.0

8/7/83 33.5 35.5 -2.0 23.0 24.0 -1.0

8/8/83 37.5 39.0 -1.5 22.0 24.0 -2.0

8/9/83 37.0 35.5 1.5 22.0 23.5 -1.5

8/10/83 33.5 39.5 -6.0 22.5 23.0 -0.5

8/11/83 30.5 37.0 -6.5 23.0 23.5 -0.5

8/12/6-) 32.0 38.0 -6.0 21.5 22.5 -1.0

8/13/83'; 31.5 35.5 -4.0 22.5 23.0 -0.5

8/14/83' 31.0 36.0 -5.0 23.0 23.5 -0.5
; -. .. .

!
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Table H-4 continued.

=============,===================............:=================u ...:===============================

Mixinue temperature, C Tengerature
Mininue temperature, C Tengeraturedi ferencedi ferenceDate -------------

. West East (west-east),C West East (west-east), C _.
. .......- .- .-

8/15/83 31.5 40.5 -9.0 22.5 23.0 -0.5

8/16/83 32.5 43.0 -10.5 22.5 23.0 -0.5

8/17/83 28.5 33.0 -4.5 21.0 23.0 -2.0

8/18/83 31.5 37.5 -6.0 20.0 20.5 -0.5

8/19/83 36.0 37.0 -1.0 20.0 20.5 -0.5

8/20/83 33.0 34.0 -1.0 20.5 20.5 0

8/21/83 33.5 34.0 -0.5 19.5 20.0 -0.5

8/22/83 27.5 36.5 -9.0 19.0 19.0 0

8/23/83 29.5 45.0 -15.5 19.5 19.5 0

8/24/83 29.0 39.5 -10.5 21.0 22.0 -1.0

8/25/83 31.0 37.0 -6.0 19.0 19.0 0

8/26/83 33.0 38.5 -5.5 21.5 20.5 1.0

8/27/83 31.5 33.0 -6.5 23.5 23.0 0.5

8/?a/83 32.5 38.0 -5.5 23.5 24.0 0.5

8/29/83 34.0 42.5 -8.5 21.5 21.5 0

8/30/83 35.5 38.5 -3.0 22.0 22.0 0

8/31/83 36.5 34.0 2.5 22.5 22.5 0

9/1/83 34.5 39.5 -5.0 22.5 23.0 -0.5

9/2/83 36.5 34.0 2.5 22.5 22.5 0

9/3/83 35.0 34.0 1.0 23.5 23.5 0

9/4/83 33.5 33.0 0.5 22.5 23.5 -1.0

9/5/83 33.5 33.0 0.5 21.5 22.5 -1.0

9/6/83 34.5 37.5 -3.0 23.0 23.0 0

9/7/83 33.5 30.5 3.0 20.5 22.5 -2.0

9/8/83 32.5 37.5 -5.0 20.0 21.5 -1.5

9/9/83 35.5 43.5 -8.0 20.5 21.5 -1.0

9/10/83 35.0 38.0 -3.0 20.0 23.5 3.5

9/11/83 34.0 42.0 -8.0 20.5 23.0 -2.5

9/12/83 34.0 39.5 -5.5 20.0 21.0 -1.0

9/13/83 32.5 36.0 -3.5 21.5 22.0 -0.5
_=_ __ ..
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Iable H-4 continued.

=======================================================================================-----------

itixious tesperature, C fesperature Minious temperature, C Temperature
Date dttference 4t!!erence-----------------------

West East (west-east),C West East (west-east),C
........... - . . .. ._ .....................!

9/14/83 32.0 34.5 -2.5 21.5 22.0 -0.5

9/15/83 33.5 33.0 0.5 22.5 23.0 -0.5

9/16/83 27.0 28.5 -1.5 20.0 21.5 -1.5

9/17/83 29.5 33.5 -4.0 19.5 20.5 -1.0

9/18/83 29.5 34.0 -4.5 20.0 21.0 -1.0

9/19/83 33.5 34.0 -0.5 20.5 21.5 -1.0

9/20/83 32.5 34.5 -2.0 21.5 21.5 0

9/21/83 33.0 31.0 2.0 19.5 20.0 -0.5

9/22/83 38.5 34.5 4.0 19.0 20.5 -1.5

9/23/83 27.0 29.0 -2.0 18.0 19.0 -1.0

9/24/83 29.0 29.0 0 19.0 20.0 -1.0

9/25/83 30.5 30.5 0 18.0 18.5 -0.5

9/26/83 29.5 34.5 5.0 18.5 19.0 -0.5

9/27/83 30.0 33.0 -3.0 18.5 19.5 -1.0

9/28/83 29.5 31.5 -2.0 17.0 19.0 -2.0

9/29/83 24.0 27.5 -3.5 17.0 19.0 -2.0

9/30/83 28.0 34.0 -6.0 17.5 18.5 -1.0

10/1/83 21.5 25.5 -4.0 17.5 19.0 -1.5

10/2/83 24.0 30.5 -6.5 17.5 18.0 -0.5

10/3/83 23.0 24.0 -1.0 16.5 17.0 -0.5

10/4/83 26.0 27.0 -1.0 16.0 17.0 -1.0

10/5/83 28.5 28.0 0.5 16.5 16.5 0

10/6/83 28.0 29.0 -1.0 16.5 17.0 -0.5

10/7/83 28.0 36.5 -B.5 16.5 17.0 -0.5

10/8/83 28.5 .38.0 0.5 18.0 18.5 -0.5

10/9/83 29.0 35.5 -6.5 15.5 17.0 -1.5

10/10/83 29.5 31.0 -1.5 17.0 17.5 0.5

10/11/83 27.5 31.5 -4.0 15.5 15.5 0

10/12/83 26.5 36.0 0.5 12.5 13.5 -1.0

10/13/83 25.0 35.5 -10.5 12.5 13.0 -0.5

f ...... .....- . .... ...- .... ..
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Table H-4 continued.

==================================================================================================

kixious temperature, C Teenerature Minious temperature, C Temperature
Date difference difference----------- - ----- -------

West East
_

(west-east),C West East (west-east),C_
.== _ _ _ _....... ............- ..... ...............--.....-- .......

10/14/83 32.0 34.5 -2.5' 14.0 15.0 -1.0

10/15/10 26.5 31.0 -4.5 12.5 13.0 -0.5

13/16/83 26.5 32.0 -5.5 14.5 15.0 -0.5

10/17/83 24.5 28.0 -3.5 15.0 15.5 -0.5

10/18/83 27.0 31.5 -4.5 14.0 14.0 0

10/19/83 27.0 32.5 -5.5 16.0 16.0 0

10/20/83 25.5 28.5 -3.0 13.5 14.0 -0.5

10/21/83 27.5 31.5 -4.0 13.0 13.5 -0.5

10/22/83 28.0 32.0 -4.0 13.5 14.0 -0.5

10/23/83 27.0 32.0 -5.0 14.0 14.5 -0.5

10/24/83 26.5 - - 14.0 - -

10/25/83 31.0 - - 14.5 - -

10/26/83 27.0 - - 17.0 - -

10/27/83 29.0 - - 15.0 - -

10/28/83 26.0 - - 13.0 - -

10/29/83 26.0 - - 14.0 - -

10/30/83 26.5 - - 14.0 - -

10/31/83 26.5 - - 15.0 - -

11/1/83 29.0 27.5 1.5 15.5 17.5 -2.0

11/2/83 26.5 28.0 -1.5 13.5 14.0 -0.5

11/3/83 25.0 25.5 -0.5 14.5 15.5 -1.0

11/4/83 27.0 28.0 -1.0 14.5 15.0 -0.5

11/5/83 28.5 28.0 0.5 12.5 13.0 -0.5

11/6/03 29.0 27.5 1.5 12.0 12.5 -0.5

11/7/83 29.5 27.5 2.0 12.0 12.5 -0.5

11/8/83 32.5 27.0 5.5 13.0 14.0 -1.0

11/9/83 28.5 26.0 2.5 9.5 10.5 -1.0

11/10/83 28.5 24.5 4.0 9.5 10.5 -1.0

11/11/03 29.0 26.0 3.0 9.5 10.0 -0.5

11/12/83 30.0 26.5 3.5 9.5 10.0 -0.5 l

... ........- - ......................................- ...............- _-- 1
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Table H-4 continued.
.. ..... - .. . . .. .

Mixinue ten;erature, C Tescerature Minimus temperature, C Teacerature
differencedifferenceDate -------- ------------------------

West East (west-east),C West East (west-east),C
............_ _ - -----_ _

____ - .....- --- .
_ _

11/13/83 31.5 26.5 5.0 12.0 13.0 -1.0

11/14/83 30.0 26.5 3.5 10.0 11.0 -1.0

11/15/83 29.0 25.5 3.5 7.5 8.5 -1.0

11/16/83 28.5 25.0 3.5 7.5 8.5 -1.0

11/17/83 31.0 25.5 4.5 8.0 9.0 -1.0

11/18/83 28.0 25.5 2.5 9.5 10.5 -1.0

11/19/83 26.0 24.0 2.0 5.5 6.5 -1.0

11/20/83 28.0 25.5 2.5 5.0 6.0 -1.0

11/21/83 14.0 14.5 -0.5 7.5 9.0 -1.5

11/22/83 17.0 22.0 -5.0 8.5 8.5 0

11/23/83 18.0 24.5 -6.5 11.0 8.5 2.5

11/24/83 23.5 28.0 -4.5 10.0 7.5 2.5

11/25/83 13.5 14.0 -0.5 0.5 8.5 0

11/26/83 17.0 23.5 -6.5 8.5 8.0 0.5

11/27/83 17.5 24.5 -7.0 9.0 6.5 2.5

11/28/83 20.5 23.5 -3.0 10.0 6.5 3.5

11/29/83 24.0 23.0 1.0 11.5 7.5 4.0

11/30/83 27.0 26.0 1.0 9.5 8.5 1.0

12/1/83 16.5 18.0 -1.5 12.0 12.0 0

12/2/83 16.0 / 17.5 -1.5 11.5 12.0 -0.5

12/3/83 20.5 19.0 1.5 11.5 11.5 0

. .... ..... .
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fable H-5. DAILY MAXIM AND MINIMUM REl.ATIVE HUM 3ITY MEASUREMDf!S FROM THE WEST AND r.AST ENDS DE
NORTH GREENHOUSE. Dashes indicate etssing values.

'

==========================================---------- ===============---------- ==----------========
-

telative Relative
Maxieus relative humidity hueidity Minious relative humidity humidity

Date difference difference -- - ---- - -

West East (west-east),I West East (west-east), %
.

. . . - - _ - _

--- ..- -..

5/18/83 78.0 69.0 9.0 40.0 35.0 5.0

5/19/83 82.0 86.0 -4.0 44.0 35.0 9.0

} 5/20/83 77.0 75.0 2.0 45.0 38.0 7.0

5/21/83 82.0 81.0 1.0 37.0 31.0 6.0

5/22/83 80.0 75.0 5.0 37.0 32.0 5.0

5/23/83 79.0 75.0 4.0 46.0 38.0 8.0

5/24/83 79.0 77.0 2.0 47.0 40.0 7.0

5/25/83 81.0 80.0 1.0 51.0 39.0 12.0

5/26/83 84.0 86.0 -2.0 57.0 35.0 22.0

5/27/83 80.0 81.0 -1.0 55.0 36.0 19.0

5/28/83 83.0 83.0 0 52.0 34.0 18.0

5/29/83 81.0 83.0 -2.0 61.0 35.0 26.0

5/30/83 83.0 84.0 -1.0 67.0 37.0 30.0

5/31/83 82.0 81.0 1.0 59.0 38.0 21.0

6/1/83 77.0 78.0 -1.0 41.0 34.0 7.0

6/2/83 79.0 80.0 -1.0 46.0 37.0 9.0

6/3/83 81.0 84.0 -3.0 58.0 34.0 14.0

6/4/83 80.0 81.0 -1.0 60.0 28.0 32.0

6/5/83 78.0 78.0 0 63.0 28.0 25.0

6/6/83 79.0 77.0 2.0 49.0 32.0 17.0

6/7/83 76.0 72.0 4.0 55.0 35.0 20.0

6/8/83 77.0 76.0 1.0 31.0 27.0 4.0

6/9/83 79.0 78.0 1.0 36.0 32.0 4.0

6/10/83 77.0 74.0 3.0 40.0 34.0 6.0

6/11/83 83.0 79.0 4.0 36.0 31.0 5.0

6/12/83 71.0 64.0 7.0 37.0 31.0 6.0

6/13/83 81.0 79.0 2.0 25.0 24.0 1.0

6/14/83 79.0 79.0 0 44.0 33.0 11.0

6/15/83 75.0 70.0 5.0 34.0 26.0 8.0
=- . _--------- --- -- _.....
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Table H-5 continued. ;

= = = = = = - = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

- Selative Relative
haiiaue relative hueidity humidity Minieue relative humidity humidity

Date -- difference difference--

- West East (west-east),I West East (west-east), Z - !

.... . -- . .-- ..........

6/16/83 83.0 83.0 0 39.0 31.0 8.0

6/17/83 75.0 77.0 -2.0 39.0 34.0 5.0

6/18/83 87.0 85.0 2.0 28.0 26.0 2.0

, 6/19/83 84.0 81.0 3.0 53.0 32.0 21.0
t
'

6/20/83 85.0 82.0 3.0 34.0 28.0 6.0

6/21/83 81.0 77.0 4.0 35.0 30.0 5.0

6/22/83 78.0 75.0 3.0 35.0 31.0 4.0

6/23/83 84.0 80.0 4.0 56.0 49.0 7.0

6/24/83 87.0 85.0 2.0 58.0 40.0 18.0

6/25/83 85.0 83.0 2.0 55.0 43.0 12.0

6/26/83 85.0 82.0 3.0 57.0 41.0 16.0

6/27/83 84.0 84.0 0 53.0 27.0 26.0

6/28/83 90.0 89.0 1.0 49.0 44.0 5.0

6/29/83 86.0 86.0 0 37.0 17.0 20.0

6/30/83 81.0 89.0 -8.0 49.0 40.0 9.0

7/1/83 88.0 89.0 -1.0 49.0 39.0 10.0

7/2/83 83.0 85.0 -2.0 49.0 33.0 16.0

7/3/83 80.0 80.0 0 50.0 30.0 20.0

7/4/83 83.0 81.0 2.0 53.0 39.0 14.0

7/5/83 82.0 79.0 3.0 51.0 39.0 12.0

7/6/83 86.0 78.0 8.0 53.0 44.0 9.0

7/7/83 86.0 85.0 1.0 53.0 48.0 5.0

7/8/83 89.0 90.0 -1.0 65.0 45.0 20.0

7/9/83 88.0 90.0 -2.0 62.0 55.0 7.0

7/10/83 88.0 89.0 -1.0 50.0 46.0 4.0

7/11/83 88.0 89.0 -1.0 41.0 50.0 -9.0

7/12/83 87.0 86.0 1.0 56.0 38.0 18.0

7/13/83 88.0 88.0 0 50.0 50.0 0

7/14/83 84.0 83.0 1.0 51.0 47.0 4.0
.........- .................. ....- ............ ---_..- . ....
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Table H-5 continued.

===============================...42..22==================================2.....=================

. Relative Relative
Maxieue relative humidity humidity Minious relative humidity humidity

Date difference difference- - - - - --- ---------

- West East (west-east),I Vest East (west-east). I-
. ..... . . - - - ... . ......_ -

.. ... .

7/15/83 86.0 88.0 -2.0 52.0 54.0 -2.0

7/16/83 87.0 88.0 -1.0 47.0 49.0 -2.0

7/17/83 87.0 86.0 1.0 45.0 46.0 -1.0

7/18/83 88.0 81.0 7.0 54.0 36.0 18.0
,

7/19/83 88.0 79.0 9.0 38.0 33.0 5.0

- 7/20/83 89.0 88.0 0 59.0 56.0 3.0

| 7/21/83 90.0 91.0 -1.0 63.0 60.0 3.0

7/22/83 88.0 92.0 -4.0 59.0 58.0 1.0

7/23/83 88.0 91.0 -3.0 49.0 54.0 -5.0

7/24/83 87.0 89.0 -2.0 45.0 56.0 -11.0

8 7/25/83 87.0 89.0 -2.0 53.0 46.0 7.0
/

7/26/83 90.0 89.0 1.0 56.0 54.0 2.0

7/27/83 90.0 90.0 0 57.0 78.0 -21.0

7/28/83 90.0 90.0 0 53.0 57.0 -4.0

7/29/83 89.0 89.0 0 73.0 52.0 21.0

7/30/83 88.0 88.0 0 68.0 49.0 19.0

7/31/83 90.0 91.0 -1.0 69.0 44.0 25.0

8/1/83 89.0 89.0 0 35.0 59.0 -24.0

8/2/83 89.0 91.0 -2.0 60.0 41.0 19.0

8/3/83 90.0 92.0 -2.0 45.0 67.0 -22.0

8/4/83 89.0 88.0 1.0 47.0 66.0 -19.0 .

8/5/83 90.0 91.0 -1.0 48.0 62.0 -14.0

8/6/83 90.0 92.0 -2.0 48.0 61.0 -13.0

8/7/83 88.0 89.0 -1.0 54.0 63.0 -9.0

8/8/83 90.0 91.0 -1.0 49.0 53.0 -4.0

8/9/83 90.0 91.0 -1.0 61.0 57.0 4.0

8/10/83 91.0 92.0 -1.0 53.0 56.0 -3.0

8/11/83 91.0 92.0 -1.0 55.0 73.0 -18.0

8/12/83 90.0 91.0 -1.0 48.0 67.0 -19.0
.....- -.

- -- .............. .............................................
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Table H-5 continued.

================================================================================.-----======= =====
- 8 elative Relative

Maxieus relative hueidity humidity Minimus relative humidity hueidity
Date difference difference------- - --- -- -- --

West East
,

(west-east),I ilest East (west-east),I_
.- .. ----. .- .-

8/13/83 89.0 90.0 -1.0 58.0 68.0 -10.0

8/14/83 90.0 90.0 0 55.0 67.0 -12.0

8/15/83 90.0 91.0 -1.0 44.0 71.0 -27.0

8/16/83 91.0 92.0 -1.0 41.0 71.0 -30.0

8/17/83 90.0 92.0 -2.0 62.0 75.0 -13.0

8/18/83 91.0 93.0 -2.0 44.0 56.0 -12.0

8/19/83 89.0 93.0 -4.0 44.0 50.0 -6.0

8/20/83 90.0 90.0 0 40.0 47.0 -7.0

8/21/83 90.0 91.0 -1.0 43.0 47.0 -4.0

8/22/83 89.0 90.0 -1.0 43.0 62.0 -19.0

8/23/83 84.0 88.0 -4.0 21.0 60.0 -39.0

8/24/83 79.0 82.0 -3.0 42.0 56.0 -14.t

8/25/83 85.0 89.0 -4.0 42.0 48.0 -6.0

8/26/83 81.0 85.0 -4.0 44.0 55.0 -11.0

8/27/83 80.0 77.0 3.0 48.0 63.0 -15.0

8/28/83 88.0 86.0 2.0 50.0 66.0 -16.0

8/29/83 88.0 90.0 -2.0 44.0 57.0 -13.0

8/30/83 81.0 85.0 -4.0 48.0 57.0 -9.0

8/31/83 81.0 77.0 4.0 54.0 53.0 1.0

9/1/83 84.0 81.0 3.0 42.0 51.0 -9.0

9/2/83 82.0 82.0 0 55.0 53.0 2.0

9/3/83 80.0 76.0 4.0 54.0 55.0 -1.0

9/4/83 83.0 80.0 3.0 53.0 ~53.0 0

9/5/83 88.0 88.0 0 56.0 54.0 2.0

9/6/03 84.0 83.0 1.0 50.0 61.0 -11.0

9/7/83 90.0 88.0 2.0 59.0 37.0 22.0

9/8/83 90.0 88.0 2.0 44.0 62.0 -18.0

9/9/83 90.0 86.0 4.0 29.0 55.0 -26.0

9/10/83 90.0 83.0 7.0 47.0 58.0 -11.0

9/11/83 91.0 87.0 4.0 55.0 30.0 25.0
... ........ ... ._ . _................................... ...............
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Table H-5 continued. ,

===================================================================================================

- 8 elative 8 elative
Maxieue relative hueidity husidity Mininue relative humidity hueldity

hte difference differenc
West East (west-east),I West East (west-east)e,I~

.. .- ___._ .. _ . . . . . . . . . - _

9/12/83 90.0 89.0 1.0 56.0 47.0 9.0

9/13/83 85.0 87.0 -2.0 59.0 49.0 10.0

9/14/83 88.0 87.0 1.0 64.0 55.0 9.0

9/15/83 89.0 89.0 0 62.0 60.0 2.0

9/16/83 91.0 90.0 1.0 77.0 74.0 3.0

9/17/83 91.0 90.0 1.0 73.0 61.0 12.0

9/18/83 91.0 90.0 1.0 72.0 61.0 11.0

9/19/83 91.0 91.0 0 60.0 62.0 -2.0

9/20/83 92.0 93.0 -1.0 65.0 62.0 3.0

9/21/83 91.0 93.0 -2.0 57.0 69.0 -12.0

9/22/83 91.0 90.0 1.0 71.0 52.0 19.0

9/23/83 92.0 91.0 1.0 73.0 64.0 9.0

9/24/83 92.0 93.0 -1.0 70.0 71.0 -1.0

9/25/83 92.0 93.0 -1.0 67.0 67.0 0

9/26/83 92.0 91.0 1.0 70.0 52.0 18.0

9/27/83 90.0 90.0 0 63.0 58.0 5.0

9/28/83 92.0 90.0 2.0 63.0 63.0 0

9/29/83 92.0 91.0 1.0 81.0 78.0 3.0

9/30/83 92.0 93.0 -1.0 74.0 47.0 27.0

10/1/83 93.0 93.0 0 88.0 69.0 19.0

10/2/83 93.0 94.0 -1.0 82.0 54.0 28.0

10/3/83 92.0 94.0 -2.0 85.0 76.0 9.0

10/4/83 93.0 92.0 1.0 74.0 67.0 7.0

10/5/83 90.0 93.0 -3.0 69.0 71.0 -2.0

10/6/83 91.0 92.0 -1.0 b7.0 58.0 9.0

10/7/83 90.0 92.0 -2.0 66.0 38.0 18.0

10/8/83 91.C 92.0 -1.0 69.0 39.0 30.0

10/9/83 90.0 91.0 -1.0 65.0 43.0 12.0

10/10/83 90.0 91.0 -1.0 63.0 56.0 7.0
.. .... . ..= =. .. == ..--- _ _ _ -_

H-32



fable H-5 continued.

========================.-----==.... .........t_========2:=========..- __s..=====================

- 8 elative Relative
Maxinus relative humidity humidity Minious relative humidity humidity

Date difference- - - - - - - - - - - --- difference _-- ---

~ West East (west-east),I West East (west-east),I
_-.. .. _ _ -_

10/11/83 91.? 90.0 1.0 59.0 48.0 11.0

10/12/83 91.0 90.0 1.0 49.0 33.0 16.0

10/13/83 90.0 90.0 0 51.0 27.0 24.0

10/14/83 89.0 89.0 0 37.0 28.0 9.0

10/15/83 89.0 91.0 -2.0 61.0 45.0 16.0

10/16/83 88.0 91.0 -3.0 61.0 44.0 17.0

10/17/83 90.0 92.0 -2.0 57.0 51.0 6.0

10/18/83 90.0 91.0 -1.0 62.0 48.0 14.0

10/19/83 89.0 91.0 -2.0 67.0 50.0 17.0

10/20/83 90.0 91.0 -1.0 63.0 55.0 -8.0
'

10/21/83 90.0 92.0 -2.0 63.0 49.0 -14.0

10/22/83 90.0 91.0 -1.0 61.0 47.0 -14.0

10/23/83 90.0 91.0 -1.0 62.0 48.0 -14.0

10/24/83 91.0 - - 55.0 - -

10/25/83 88.0 - - 40.0 - -

10/26/83 66.0 - - 41.0 - -

10/27/83 85.0 - - 41.0 - -

10/28/83 89.0 - - 67.0 - -

10/29/83 90.0 - - 66.0 - -

10/30/83 90.0 - - 65.0 - -

10/31/83 90.0 - - 67.0 - -

11/1/83 87.0 87.0 0 53.0 58.0 -5.0

11/2/83 91.0 91.0 0 62.0 64.0 -2.0

11/3/83 92.0 92.0 0 70.0 70.0 0

11/4/83 93.0 93.0 0 62.0 63.0 -1.0

11/5/83 93.0 93.0 0 56.0 65.0 -9.0

11/6/83 92.0 92.0 0 54.0 66.0 -12.0

11/7/83 92.0 92.0 0 52.0 61.0 -9.0

11/8/83 97.0 92.0 0 39.0 64.0 -25.0
..__.... .. . _.......__.....____..- .....
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fable H-5 continued.

===========================================-----------------_-- - z._....===============._ .___..

.
.

Belative Relative
Maiinua relative humidity humidity Mininua relative huaidity humidity -

Date difference--- - -----
-- differenceilest East (west-east),I liest East (west-east),I

.. . . ....... ____
_

11/9/83 93.0 92.0 1.0 35.0 57.0 -22.0

11/10/83 93.0 92.0 1.0 37.0 57.0 -20.0

11/11/83 93.0 92.0 1.0 35.0 62.0 -27.0

11/12/83 92.0 92.0 0 31.0 58.0 -27.0

11/13/83 93.0 92.0 1.0 36.0 66.0 -20.0

11/14/83 93.0 92.0 1.0 33.0 59.0 -26.0

11/15/83 92.0 91.0 1.0 33.0 60.0 -27.0

11/16/83 92.0 90.0 2.0 35.0 62.0 -27.0

11/17/83 93.0 92.0 1.0 20.0 34.0 -14.0

11/18/83 92.0 92.0 0 35.0 37.0 -2.0

11/19/83 83.0 84.0 -1.0 13.0 18.0 -5.0

11/20/83 88.0 87.0 1.0 9.0 15.0 -6.0

11/21/83 91.0 88.0 3.0 71.0 72.0 -1.0

11/22/83 88.0 89.0 -1.0 66.0 47.0 19.0

11/23/83 79.0 83.0 -4.0 29.0 15.0 14.0

11/24/83 70.0 79.0 -9.0 21.0 6.0 15.0

11/25/83 82.0 86.0 -4.0 65.0 63.0 2.0

11/26/83 79.0 84.0 -5.0 36.0 20.0 16.0

11/27/83 59.0 70.0 -11.0 30.0 15.0 15.0

11/28/83 61.0 68.0 -7.0 29.0 20.0 9.0

11/29/83 58.0 70.0 -12.0 19.0 19.0 0

11/30/83 77.0 77.0 0 15.0 14.0 1.0

12/1/83 90.0 91.0 -1.0 76.0 76.0 0

12/2/83 93.0 93.0 0 87.0 85.0 2.0

12/3/83 92.0 92.0 0 65.0 72.0 -7.0
....... ...........- ......- - .....- - z.__. -- __.
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Table H-4. DAILY MAXIMUM AND MINIMt2 IEMPERATURES RECORDED AT THE MARANA E10.D SITE, MRANA DESERT
SITE AND INE PALD VERDE E1 ELD SITE. Dashes indicate missing values.

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

Maxieue tesperature, C fenaerature Mininun temperature, C Temperature
difference difference=- --- -= = -

Marana Marana Palo Verde (Palo Verde- Marsna Mirana Palo Verde (Palo Verde-
Date Desert field field Marana) Desert field Eield Marana), -

Site Site Site (C ) Site Site Site (C )
. . - --. _ -- -

_ _ .....

6/4/83 35.5 - - - 10.5- - -

6/5/83 35.5 - - - 12.5 - --

6/6/S3 - 36.0 - - - 12.5 - -

6/7/83 - 38.0 - - - 15.5 - -

6/8/83 - 39.0 - - - 17.0 - -

6/9/83 - 38.5 - - - 16.0 - -

6/10/83 - 36.0 39.0 3.0 16.5 15.5 -1.0-

6/11/83 - 38.5 36.5 -2.0 - 13.5 15.5 2.0

6/12/83 39.0 33.5 -5.5 16.0 21.0 5.0-

6/13/03 35.5 38.0 2.5 - 17.5 15.5 -2.0-

6/14/83 - 36.5 39.5 3.0 - 10.0 13.0 3.0

6/15/83 - 38.5 40.0 1.5 - 15.0 15.5 0.5

6/16/83 - 39.0 40.5 1.5 17.0 18.0 1.0-

6/17/83 - 39.5 41.5 2.0 - 17.5 18.5 1.0

6/18/83 - 40.5 41.5 1.0 18.5 16.5 -2.0-

6/19/63 - 41.5 41.0 -0.5 17.0 16.0 -1.0-

6/20/83 - 40.5 40.0 -0.5 - 14.0 16.0 2.0

6/21/83 - 37.0 39.5 2.5 - 17.0 16.5 -0.5

6/22/83 - 39.5 39.5 0 16.0 16.0 0-

6/23/83 - 37.5 38.5 1.0 - 16.5 16.0 -0.5

6/24/83 - 38.0 38.0 0 16.5 15.0 -1.5-

6/25/83 37.5 38.0 0.5 - 13.5 14.5 1.0-

6/26/83 - 37.5 37.5 0 - 14.0 14.5 0.5

6/27/83 36.5 36.5 0 14.5 16.0 1.5- -

6/28/83 38.0 37.5 -0.5 - 17.0 15.5 -1.5-

6/29/83 - 38.0 39.0 1.0 16.0 14.0 -2.0-

6/30/83 - 38.0 39.0 1.0 - 16.0 15.0 -1.0

7/1/83 - 37.5 39.0 1.5 - 17.5 14.5 -3.0
..- . ._
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fable H-6 continued.

= = = = = = = = = = = = = = = = = = - - - - - - - - = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

Maxinus temperature, C Iemaerature Minisua temperature, C Teocerature
difference dt!!erence------r--------=--- ---

Barana M.arana Palo Verde (Palo Verde- Mirana Mirana blo Verde (h lo Verde-
Date Desert field field Marini) Desert Field Eteld Marina),

Site Site Site (C ') Site Site Site (C ) -

....___ =. - -=-. - - - . -- - =--: --

38.0 37.5 -0.5 - 15.5 15.5 07/2/83 -

7/3/83 38.0 37.0 -1.0 - 11.5 17.5 6.0,-

7/4/83 - 38.5 38.0 -0.5 - 15.5 19.5 4.0

7/5/83 - 41.5 41.C -0.5 - 16.5 lh.5 1.0

40.5 41.5 1.0 - 27.0 24.0 --3.07/6/83 -

37.5 39.5 2.0 - 25.5 28.5 3.07/7/83 -

37.0 38.0 1.0 - 22.0 26.0 4.07/8/83 -

7/9/83 - 35.0 37.5 2.5 - 22.5 26.0 3.5

7/10/83 - 37.0 40.0 3.0 - 22.0 22.5 0.5

7/11/83 - 37.5 40.5 3.0 - 21.0 22.0 1.0

39.0 42.5 3.5 - 23.5 22.5 -1.07/12/83 -

7/13/83 - 39.5 42.5 3.0 - 24.0 23.0 -1.0

7/14/83 41.5 39.0 39.5 0.5 25.5 24.0 22.0 -2.0

7/15/83 38.5 38.5 37.5 -1.0 23.5 22.5 26.0 3.5

7/16/83 40.5 38.0 36.0 -2.0 22.0 20.0 18.5 -1.5

7/17/83 41.5 39.5 36.5 -3.0 20.0 17.0 15.5 -1.5

7/18/83 43.0 41.0 37.5 -3.5 20.5 18.0 17.0 -1.0

7/19/83 41.0 39.5 38.0 -1.5 26.0 24.0 19.0 -5.0

7/20/83 38.0 35.0 33.5 -1.5 22.5 22.0 25.0 3.0

7/21/83 31.5 30.5 34.0 3.5 21.5 21.5 23.5 2.0

7/22/83 - 30.5 34.5 4.0 - 22.5 22.5 0

7/23/83 - 34.0 36.5 2.5 - 23.0 23.0 0

7/24/83 35.0 38.0 3.0 - 22.5 24.0 1.5-

7/25/83 - 35 5 35.5 0 - 24.0 22.0 -2.0

7/26/83 35.5 37.0 1.5 - 22.0 22.0 0-

34.5 37.5 3.0 - 23.0 22.0 -1.07/27/83 -

34.0 37.5 3.5 - 20.5 22.0 1.57/28/83 -

33.5 37.5 4.0 -- 23.0 23.0 07/09/83 -

7/30/83 - 34.0 36.0 2.0 - 24.0 24.5 0.5
.... ..............- -- ........-_ _.......
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Iable H-6 continued.

=======.....2..==========...........2=================.2.2.22:================================

Mixious temperature, C
Tengerature Miniaue temperature, C

Tengeraturedi ference-*--- - di ference, -

Marana Marana Palo Verde (Palo Verde- Marana Marana Palo Verde (Palo Verde-
Date Desert field Eield Marana) Desert field Eteld Marana),

Site Site Site (C ) Site Site Site (C )
. .- ...... ..........-- . ...._ -- .... ..- ........... ....

7/31/83 - 35.5 39.0 3.5 - 21.5 23.0 1.5

8/1/83 35.5 38.0 2.5 - 22.5 23.5 1.0-

8/2/83 - 34.5 38.0 3.5 - 22.5 24.0 1.5

8/3/83 - 35.5 39.5 4.0 - 23.0 25.5 2.5

8/4/83 - 33.0 38.5 5.5 23.5 24.0 0.5-

8/5/83 - 35.5 40.5 5.0 - 21.5 23.0 1.5

34.5 39.5 5.0 - 21.5 24.0 2.58/6/83 -

8/7/83 - 33.5 36.0 2.5 - 23.0 28.0 5.0

8/8/83 - 32.5 38.5 6.0 - 22.0 24.0 2.0

8/9/83 31.0 33.5 2.5 20.0 22.5 2.5- -

8/10/83 - 30.0 34.5 4.5 - 20.5 21.5 1.0

8/11/83 - 31.5 35.0 3.5 22.0 23.5 1.5-

8/12/83 - 33.0 38.0 5.0 21.0 22.0 1.0-

8/13/83 - 33.0 40.0 7.0 - 21.0 20.0 -1.0

8/14/83 - 33.0 39.5 6.5 22.0 23.5 1.5-

8/15/83 31.5 36.5 5.0 21.0 23.5 2.5- -

8/16/83 - 31.0 34.5 3.5 21.5 24.0 2.5-

8/17/83 26.0 28.5 2.5 - 20.0 22.5 2.5-

8/18/83 - 29.0 29.0 0 - 19.0 22.0 3.0

8/19/83 - 30.0 33.0 3.0 19.5 19.0 -0.5-

8/20/83 - - 33.0 - - - 19.5 -

8/21/83 33.0 - - - 20.0- - -

34.58/22/83 - - 17.5- - - -

8/23/83 37.5 30.0 35.0 5.0 24.5 21.0 16.5 -4.5

8/24/83 37.5 30.0 34.5 4.5 21.0 18.0 20.5 2.5

8/25/83 38.5 29.5 36.5 7.0 18.0 16.0 15.0 -1.0

8/26/83 41.0 31.0 39.0 8.0 22.5 19.0 17.5 -1.5

8/27/83 39.5 30.0 39.5 9.5 23.0 20.5 20.5 0

8/28/83 36.5 30.5 36.0 5.5 23.0 23.0 23.0 0

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - ............................- .....- - ------ ==......
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Table H-6 continued.
'

=====================================================================================2.2.._2;.22.==

Maxieue temperature, C Tee rature Minious temperature, C Tee rature
di ference di ference-;-- - ----

Marana Marana Palo Verde (Palo Verde- Marana Marana Palo Verde (Palo Verde -
Date Desert Eield field Mirana) Desert field field Marana), __

Site Site Site (C ) Site Site Site (C 1

... . . _ .....

8/29/83 38.5 30.0 38.0 8.0 21.5 22.0 23.5 1.5

8/30/83 40.5 30.5 40.0 9.5 21.5 21.0 21.5 0.5

8/31/83 41.5 31.0 38.5 7.5 23.5 21.0 22.0 1.0

9/1/83 40.5 37.5 37.5 0 22.5 21.0 24.5 3.5

9/2/83 41.5 32.0 38.5 6.5 23.0 20.5 22.0 1.5

9/3/83 43.5 32.5 38.5 6.0 24.5 21.5 23.5 2.0

9/4/83 42.0 31.0 38.0 7.0 24.0 20.5 19.5 -1.0

9/5/83 38.5 30.0 37.0 7.0 22.0 21.5 23.0 1.5

9/6/83 38.0 30.0 38.0 8.0 21.0 20.0 22.5 2.5

9/7/83 36.5 28.0 36.0 8.0 21.0 19.5 21.0 1.5

9/8/83 38.5 29.5 37.5 8.0 21.5 20.0 20.0 0

9/9/83 39.5 30.0 36.0 6.0 22.5 20.5 22.0 1.5

9/10/83 38.0 29.0 36.5 7.5 24.0 21.0 24.0 3.0

9/11/83 38.5 30.0 35.0 5.0 24.0 23.0 20.5 -2.5

9/12/83 37.0 30.0 34.5 4.5 23.5 21.5 24.5 3.0

9/13/83 41.0 30.0 36.5 6.5 21.5 20.0 21.5 1.5

9/14/83 41.0 30.5 36.5 6.0 25.5 22.0 22.0 0

9/15/83 37.0 30.0 34.5 4.5 22.5 20.5 24.5 4.0

9/16/83 36.0 27.0 33.0 6.0 22.0 20.5 22.0 1.5

9/17/83 35.0 28.5 33.0 4.5 22.0 20.5 20.0 -0.5

9/18/83 35.5 29.0 33.5 4.5 21.5 20.0 22.5 2.5

9/19/83 36.0 29.5 32.5 3.0 22.0 22.0 22.0 0

9/20/83 34.0 28.0 33.0 5.0 21.5 21.0 23.0 2.0

9/21/83 38.5 29.0 34.5 5.5 20.5 19.5 18.0 -1.5

9/22/83 37.0 29.0 33.5 4.5 20.0 18.5 19.0 0.5

9/23/83 32.5 26.0 29.5 3.5 18.0 17.5 20.0 2.5

9/24/83 30.5 26.0 30.0 4.0 19.5 19.0 20.0 1.0

9/25/83 35.0 27.5 32.5 5.0 18.0 18.0 18.0 0

9/26/83 37.0 29.0 31.5 2.5 19.5 18.5 18.0 -0.5
___.___... . ._ _...____.._ ..
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Table H-6 continued.

=========================================. .... 2:=================================================

J axieue tesperature, C fesperature Minious temperature, C Teeperature
dttference difference--- -- -----------

Marana Marana Palo Verde (Palo Verde- Marana Marana Palo Verde (Palo Verde-
Date Desert Eteld Field Marana) Desert Eteld Eteld Marana), -

Site Site Site (C.) Site Site Site (C )
....._____....- ..- - - -=.--- --- ......-----..----.------.-.-----.-..---

9/27/93 34.5 28.0 31.5 3.5 19.0 17.5 15.5 -2.0

9/28/83 31.5 27.0 32.0 5.0 18.0 17.5 14.0 -3.5

9/29/83 22.5 20.5 22.0 1.5 18.0 17.0 17.5 0.5
,

9/30/83 25.0 24.0 26.0 2.0 17.5 17.5 15.5 -2.0

10/1/83 20.0 19.0 22.5 3.5 15.5 16.5 15.0 -1.5

10/2/83 23.0 21.5 26.0 6.5 16.0 16.5 14.5 -2.0

10/3/83 25.5 22.0 28.5 6.5 16.0 16.5 14.0 -2.5

10/4/83 25.5 23.0 30.0 7.0 16.0 16.5 16.0 -0.5

10/5/83 28.0 26.0 20.0 2.0 16.0 16.0 17.0 -1.0

10/6/83 29.0 26.0 29.0 3.0 15.0 15.0 13.5 -1.5

10/7/83 31.0 27.5 32.0 4.5 16.0 15.5 14.5 -1.0

10/8/83 27.5 26.5 31.5 5.0 17.5 17.0 15.5 -1.5

10/9/83 29.5 27.5 33.5 6.0 16.0 16.0 14.5 -1.5

10/10/83 30.0 28.0 34.0 6.0 16.0 15.5 14.0 -1.5

10/11/83 29.5 27.0 34.5 7.5 13.5 13.0 12.0 -1.0

10/12/83 29.0 26.5 34.0 7.5 11.0 11.0 10.0 -1.0

10/13/83 32.0 31.0 33.5 2.5 12.5 12.0 8.0 -4.0

10/14/83 29.0 30.0 30.5 0.5 13.0 11.5 9.5 -2.0

10/15/83 28.0 29.5 29.5 0 9.0 8.5 8.0 -0.5

10/16/83 28.5 31.5 32.5 1.0 14.0 12.5 10.5 -2.0

10/17/83 26.5 28.0 28.5 0.5 15.5 13.5 14.0 0.5

10/18/83 27.5 31.5 33.5 2.0 12.0 11.0 13.5 2.5

10/19/93 26.5 30.5 33.0 2.5 14.0 13.0 13.5 0.5

10/20/83 26.0 30.5 33.5 3.0 12.0 11.5 10.0 -1.5

10/21/83 30.0 34.5 34.0 -0.5 12.0 10.5 9.0 -1.5

10/22/83 33.0 33.0 34.0 1.0 14.0 13.0 8.5 -4.5

10/2"/83 30.5 33.0 34.5 1.5 14.0 13.5 9.5 -4.0

10/24/83 28.5 32.0 33.0 1.0 14.0 12.0 9.5 -2.5

10/25/83 25.5 26.5 31.0 4.5 12.5 11.5 12.0 0.5
...... .- - . ..................... .. ....... ....... ...
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Table H-6 continued.

===================================================================================================

Maxieue tes;erature, C fesperature Minieue tes;erature, C Ten erature
diIferercedl!ference- --------- - - - - - - - - - - - - - - - - - - - - - - -

Marana Marana Palo Verde (Palo Verde- arana Marana Palo Verde (Palo Verde-
Date Desert Field Eield Marana) esert field field flarana),

Site Site Site (C ) Site Site Site (C') -

.... .....- ___ - _ ....-- _._ .........- ... ....

10/26/83 24.0 24.5 29.5 5.0 17.0 16.5 16.0 -0.5

10/27/83 25.0 29.5 29.0 -0.5 13.5 12.5 13.5 1.0

10/28/83 27.0 30.5 30.5 0 11.0 11.0 10.5 -0.5

10/29/83 29.5 32.0 31.5 -0.5 13.0 12.0 9.0 -3.0

10/30/83 29.0 32.0 32.5 0.5 13.5 12.5 12.5 0

10/31/83 29.5 32.5 32.0 -0.5 14.5 13.5 10.5 -3.0

11/1/83 29.5 31.5 31.0 -0.5 12.0 11.5 10.0 -1.5

11/2/83 26.0 28.5 28.5 0 12.5 11.0 11.5 0.5

11/3/83 24.5 27.5 31.5 4.0 13.0 12.5 8.5 -4.0

11/4/83 25.0 25.5 28.5 3.0 13.0 12.0 14.0 2.0

11/5/83 24.0 27.5 29.0 1.5 11.5 11.0 9.5 -1.5

11/6/83 25.0 29.0 30.0 1.0 11.5 11.0 8.5 -2.5

.. .11/7/83 27.0 30.0 30.5 0 11.0 10.5 7.0 -3.5

11/8/83 24.5 27.0 28.5 1.5 10.5 9.0 10.0 1.0

11/9/83 24.5 27.0 25.5 -1.5 6.5 5.5 0.0 -5.5

11/10/83 24.5 28.5 27.5 -1.0 7.5 6.5 5.5 -1.0

11/11/83 26.0 30.0 28.5 -1.5 8.5 8.0 3.0 -5.0

11/12/83 ' 25.5 29.5 29.0 -0.5 8.5 8.0 9.5 1.5

11/13/83 25.5 28.5 28.0 -0.5 12.0 10.5 14.0 3.5

11/14/83 22.0 26.0 26.0 0 7.0 6.0 5.5 -0.5

11/15/83 27.0 28.5 28.0 -0.5 4.0 3.0 2.5 -0.5

11/16/83 25.0 30.0 28.5 -1.5 7.0 6.0 1.5 -4.5

11/17/83 24.0 29.0 26.5 -2.5 7.0 6.0 3.5 -2.5

11/18/83 21.0 23.0 26.0 3.0 7.5 4.5 12.5 8.0

11/19/83 18.0 22.0 23.0 1.0 -0.5 -1.5 4.5 6.0

11/20/83 23.0 25.5 23.0 -2.5 2.5 1.0 0.5 -0.5

11/21/83 16.5 16.5 16.5 0 4.0 4.5 1.5 -3.0

11/22/83 11.0 14.0 17.0 3.0 1.0 0.0 -2.0 -2.0

11/23/83 12.5 17.0 17.5 0.5 0.0 -0.5 -1.5 -1.0
.... .. --.........-- . .............. .... .......
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Table H-6 continued.
33333333333333333333333333

3333333333332333333333333333333333333333333333333333333333333333333333333

Baxieue temperature, C Teeperature Minious temperature, C Teeperature
------------ ------------- dt!ference

. . . . . . . . . . . . . . . . . . . . . ~ dtfference
farana Marana Pi o verde (Palo Verde- Mirana Mirina Palo Verde (Palo Verde-

Date twsert field teld Mirana) Desert field tield Marana),

Site Site Site (C 1 Site Site Site (C ) --

- - - - - - - - - - - - - - - - - - - - - - - - - - -
. . . . . . . . . . . . . . . . . . - . . . . . - . . - - - . . . . . . . . . . . - - - - - . . . . . . . - - - - . - . - -

11/24/83 17.5 20.0 18.0 -2.0 0.0 -1.0 -1.0 0

11/25/83 12.5 11.5 16.0 4.5 2.5 2.0 5.0 3.0

11/26/83 11.0 14.0 15.0 1.0 -1.5 -2.0 -0.5 1.5

11/27/83 11.0 15.5 19.0 3.5 -3.5 -3.5 -3.5 0

11/28/83 15.0 18.5 17.0 -1.5 -2.5 -2.0 -5.0 -3.0

11/29/83 17.0 20.5 17.5 -3.0 -0.5 -1.0 -5.0 -4.0

-2.5 -
- -

19.0 -

11/30/83
--

3.5 -
- -

- - 18.0
-

12/1/83
6.5 -

- -

19.5 -

.12/2/83
--

4.0 -
- -

16.0 -

12/3/83 - -

5.5 -
- - -

19.512/4/83
--

...__......... . ........... . ............ .... ............................................
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fable M . DAll.Y MAXIlUI AND MINDUI REl,A!!VE EMIDITY MEASUREMENTS RECORDED Af THE MARANA f1E!.B
SITE, MARANA DESEtt Sl!E AND pal.0 VERDE !!El.D SITE. Dishes indicate missing dita.

22321133333227333333313233333313E333333333333333322123333333333333333333333333223333332322133333333

! Maximus relative hueidity Relitive Minteue relative humidity Relative
humidity humidity- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Mirana Mirana Palo Verde difference Marana Marani Palo Verde difference
Date Desert field field (Palo Verde- Desert Field field (Palo Verde- -

Site Site Site Mirani),1 Site Site Site narana),!

6/4/83 39.0 0.0- - - - - -

6/5/83 31.0 0.0- - - - - -

6/6/83 25.0 0.0- - - - - -

6/7/83 24.0 0.0- - - - -

28.06/8/83 0.0- - - - - -

33.06/9/83 0.0- - - - - -

6/10/83 58.0 54.0 -4.0 7.0 11.0 4.0- -

6/11/83 39.0 49.0 10.0 10.0 12.0 2.0- -

6/12/83 41.0 54.00 13.0 5.0 18.0 13.0- -

6/13/83 32.0 54.0 22.0 15.0 3.0 -12.0- -

6/14/83 41.0 35.0 -6.0 8.0 0.0 -8.0- -

6/15/83 29.0 30.0 1.0 2.0 2.0 0.0- -

6/16/83 36.0 38.0 2.0 6.0 4.0 -2.0- -

6/17/83 33.0 36.0 3.0 8.0 2.0 -6.0- -

6/18/83 34.0 32.0 -2.0 1.0 0.0 -1.0- -

6/1943 36.0 23.0 -13.0 0.0 0.0 0.0- -

6/20/83 28.0 28.0 0.0 0.0 1.0 1.0- -

6/21/83 27.0 29.0 2.0 3.0 4.0 1.0- -

6/22/83 30.0 54.0 16.0 6.0 10.0 4.0- -

6/23/83 35.0 51.0 16.0 3.0 10.0 7.0- -

6/24/83 39.0 59.0 20.0 0.0 8.0 8.0- -

6/25/83 29.0 50.0 21.0 0.0 5.0 5.0
- -

6/06/83 29.0 51.0 22.0 0.0 8.0 8.0- -

6/27/83 31.0 51.0 20.0 0.0 17.0 17.0- -

6/28/03 34.0 48.0 14.0 3.0 12.0 9.0
- -

6/29/83 54.0 47.0 -7.0 1.0 3.0 2.0
- -

6/30/83 60.0 42.0 -18.0 0.0 4.0 4.0
- -

7/1/83 51.0 38.0 -13.0 3.0 4.0 1.0- -

...................................... ..... . ................. ..............................

H-k2
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fable H-7 continued.

333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333

Maxieue relative hueidity 8 elative Minious relative hueidity 8 elative
~ hueidity huidity.... ........ ._. - - - - - - - - - - - - - - - - - - - - - - - -

Marana Marana Palo Verde difference Marana Marana Palo Verde difference
Date Desert field field (Palo Verde- Desert field field (Palo Verde- -

Site Site Site Marana),1 Site Site Site Marana),1
...................................................................................................

7/2/83 54.0 47.0 -7.0 2.0 8.0 6.0- -

7/3/83 52.0 43.0 -9.0 8.0 18.0 10.0- -

7/4/83 59.0 54.0 -5.0 17.0 20.0 3.0- -

7/5/83 59.0 71.0 12.0 14.0 22.0 8.0- -

41.0 54.0 13.07/6/83 16.0 17.0 1.0- -

7/7/83 73.0 46.0 -27.0 29.0 23.0 -6.0- -

91.0 65.0 -26.07/8/83 37.0 35.0 -2.0- -

7/9/83 86.0 61.0 -25.0 47.0 37.0 -10.0- -

7/10/83 97.0 68.0 -19.0 39.0 17.0 -22.0- -

7/11/83 86.0 67.0 -19.0 32.0 13.0 -19.0- -

7/12/83 60.0 59.0 -1.0 28.0 19.0 -9.0- -

60.0 49.0 -11.07/13/83 26.0 20.0 -6.0- -

7/14/83 52.0 58.0 60.0 2.0 11.0 23.0 26.0 3.0

7/15/83 56.0 64.0 57.0 -7.0 21.0 28.0 24.0 -4.0
<

7/16/83 48.0 67.0 65.0 -2.0 5.0 17.0 23.0 6.0

7/17/83 31.0 57.0 62.0 5.0 2.0 10.0 17.0 7.0

7/18/83 28.0 57.0 63.0 6.0 0.0 18.0 18.0 0.0

7/19/83 31.0 51.0 65.0 14.0 2.0 19.0 25.0 6.0

7/20/83 90.0 91.0 84.0 -7.0 25.0 33.0 34.0 1.0

7/21/83 90.0 91.0 89.0 -2.0 49.0 69.0 56.0 -13.0

7/22/83 91.0 86.0 -5.0 74.0 52.0 -22.0- -

7/23/83 89.0 84.0 -5.0 60.0 52.0 -8.0- -

7/24/83 86.0 89.0 3.0 48.0 51.0 3.0- -

7/25/83 78.0 90.0 12.0 43.0 40.0 -3.0- -
,

7/26/83 84.0 80.0 -4.0 45.0 31.0 -14.0 !
- -

7/27/03 76.0 71.0 -5.0 52.0 34.0 -18.0- -

I
7/28/83 87.0 78.0 -9.0 44.0 39.0 -5.0-- '

7/29/83 87.0 74.0 13.0 51.0 31.0 -20.0- -

7/30/83 79.0 75.0 -4.0 54.0 43.0 -11.0- -

...................................................................................................
,

|
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fable H-7 continued.

33333333333333333333333333333333333333333333333333333333333333333333333333333 433333F .33333333333333

Mixieue relattw hueidity 8elattw Minteue relattw beidtu- 8elattw
hustdity hueldity- - - - ~ ~ - - - - - - - - - - - - - -

Marana Marana 'Palo Verde difference Matana Mirana Pale l'trde difference -

Date Desert field Field (Pale Verde- Desert Field ft d (Palo Verde-
Site Site Site Marana),1 Site Site F .'se Marana),1

............ ................................. ............................ ................

86.0 82.0 -4.07/31/83 54.0 44.0 -10.0- -

8/1/83 88.0 88.0 49.'> 43.0 -6.0- - -

8/2/83 90.0 88.0 -2.0 'i.0 55.0 -3.0- -
.

B/3/83 87.0 87.0 0 48.0 42.0 -6.0- -

84.0 86.0 2.08/4/83 59.0 43.0 -16.0- -

8/5/83 87.0 85.0 -2.0 - 55.0 36.0 -19.0-

8/6/83 90.0 81.0 -9.0 58.0 46.0 -12.0- -

8/7/83 86.0 71.0 -15.0 64.0 43.0 -21.0- -

8/8/83 89.0 82.0 -7.0 63.0 43.0 -20.0- -

d/9/83 95.0 90.0 *' 11.0 61.0 50.0- -
.

95.0 90.0 4.0 82.0 64.0 -18.08/10/83 --

8/11/83 90.0 88.0 -2.0 76.0 56.0 -20.0- -

91.0 84.0 -7.0 67.0 44.0 -23.08/12/83 --

8/13/83 90.0 84.0 -6.0 74.0 40.0 -34.0- -

91.0 89.f -2.0 73.0 47.0 -26.08/14/83 - -

8/15/83 93.0 o' .0 -3.0 80.0 57.0 -23.0- -

81.0 68.0 -13.08/16/83 92.0 d8.0 -4.0 --

8/17/83 93.0 90.0 -3.0 87.0 78.0 -9.0- -

8/18/83 92.0 %.0 -2.0 75.0 66.0 -9.0- -

8/11/83 9*,.0 91.0 -1.0 72.0 52.0 -20.0- -

52.08/20/83 90.0- - - - - -

8/21/83 88.0 45.0- - - - - -

89.0 41.08/22/83 - - -- - -

8/23/83 ;6.0 36.0 90.0 4.0 22.0 73.0 41.0 -32.0

9/;4/83 79.0 90.0 97.0 -3.0 12.0 49.0 40.0 -9.0

8/25 @ 63.C 89.0 91.0 2.0 14.0 70.0 41.0 -29.0

8/26 il 7a.0 89.0 82.0 -7.0 15.0 66.0 32.0 -34.0

8/*.7/83 74.0 90.0 81.0 -9.0 22.0 79.0 38.0 -41.0

V28/83 83.0 90.0 79.0 -11.0 30.0 77.0 43.0 -34.0
............. ........ ......... .......... .................................... ... .......
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Table H-7 continued.

===============================:================================================-----=============

Mkxiousrelativehueidity Relative Minious relative bunidity Relative
'

humidity huaidity
--------

- ~

Marana Mirana Palo Verde difference Marana Marana Palo Verde dttference
-

Date Desert Eteld field (Palo Verde- Desert Field field (Palo Verde-Site Site Site Marana),I Site Site Site Marana), I'7
.. .. .. ____ _ ..___ __.- ...

8/29/83 86.0 90.0 87.0 -3.0 25.0 81.0 39.0 -42.0
8/30/E 74.0 90.0 87.0 -3.0 19.0 81.0 36.0 -45.0~

8/31/83 67.0 91.0 87.0 -4.0 20.0 73.0 42.0 -31.0
9/1/83 76.0 91.0 85.0 -6.0 20.0 66.0 49.0 -17.0

9/2/83 74.0 90.0 88.0 -2.0 15.0 75.0 40.0 -35.0
9/3/83 67.0 88.0 84.0 -4.0 12.0 70.0 32.0 -38.0

9/4/83 59.0 88.0 83.0 -5.0 10.0 65.0 20.0 -45.0

9/5/83 81.0 89.0 87.0 -2.0 24.0 '77.0 40.0 -37.0
9/6/83 85.0 92.0 89.0 -3.0 31.0 75.0 38.0 -37.0

9/7/83 89.0 92.0 91.0 -1.0 33.0 86.0 50.0 -300
9/8/83 85 9 91.0 87.0 -4.0 26.0 84.0 46.0 -38.0
9/9/83 80.0 91.0 87.0 -4.0 23.0 79.0 54.0 -25.0
9/10/83 67.0 89.0 84.0 -5.0 28.0 7'4.0 35.0 -39.0
9/11/83 67.0 85.0 84.0 -1.0 22.0 74.0 37.0 -37.0
9/12/83 73.0[ 88.0 83.0 -5.0 31.0 65.0 40.0 -25.0
9/13/83 75.0 90.0 86.0 -4.0 18.0 71.0 49.0 -22.0

9/14/83 55.0 84.0 81.0 -1.0 15.0 69.0 39.0 -30.0

9/15/83 79.0 87.0 83.0 -4.0 31.0 74.0 45.0 -29.0
9/16/83 84.0 89.0 87.0 -2.0 30.0 83.0 56.0 -27.0

9/17/83 80.0 90.0 89.0 -1.0 38.0 74.0 59.0 -15.0
9/18/83 84.0 90.0 88.0 -2.0 36.0 72.0 61.0 -11.0

9/19/83 89.0 91.0 86.0 -5.0 35.0 81.0 68.0 -13.0
9/20/83 89.0 92.0 86.0 -6.0 41.0 82.0 50.0 -32.0

9/21/83 88.0 91.0 88.0 -3.0 26.0 78.0 43.0 -35.0
9/22/2 90.0 93.0 88.0 -5.0 25.0 78.0 49.0 -29.0

9/23/83 91.0 94.0 92.0 -2.0 38.0 87.0 62.0 -25.0

9/24/83 91.0 93.0 91.0 -2.0 50.0 87.0 65.0 -22.0

9/25/83 91.0 93.0 91.0 -2.0 31.0 84.0 53.0 -31.0

9/26/83 87.0 92.0 89.0 -3.0 28.0 72.0 44.0 -28.0
............ ..................... ....- - ----- .....- -................................
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Table H-7 continued.

=============================================================--------- ============================

Maxieue relative hueidity Relative Minieue relative humidity Relative
hueidity humidity- - - - - - - - - -

Marana Marana Palo Verde difference Marana Marani Palo Verde difference
Date Desert field Field (Palo Verde- Desert field field (Palo Verde-

Site Site Site Marana), 1 Site Site Site Marana), 1 -

.- . _. ... .... .... -

__

9/27/83 81.0 91.0 91.0 0.0 26.0 72.0 44.0 -28.0

9/28/83 93.0 92.0 89.0 -3.0 47.0 72.0 33.0 -39.0

9/29/83 91.0 94.0 92.0 -2.0 64.0 79.0 69.0 -10.0

9/30/83 92.0 95.0 92.0 -3.0 74.0 87.0 55.0 -32.0

10/1/83 93.0 95.0 92.0 -3.0 89.0 92.0 82.0 -10.0

10/2/83 93.0 94.0 93.0 -1.0 77.0 90.0 59.0 -31.0

10/3/83 91.0 93.0 92.0 -1.0 64.0 88.0 65.0 -23.0
s

10/4/83 90.0 92.0 91.0 -1.0 72.0 86.0 50.0 -36.0

10/5/83 90.0 93.0 91.0 -2.0 52.0 79.0 71.0 -8.0

10/6/83 92.0 93.0 92.0 -1.0 41.0 77.0 57.0 -20.0

i 10/7/83 90.0 92.0 92.0 0.0 35.0 73.0 46.0 -27.0
0

10/8/83 87.0 91.0 92.0 1.0 56.0 77.0 45.0 -32.0

10/9I83 90.0 92.0 91.0 -1.0 44.0 74.0 40.0 -34.0

10/10/83 89.0 92.0 92.0 0.0 42.0 73.0 32.0 -41.0

10/11/83 90.0 93.0 91.0 -2.0 24.0 55.0 13.0 -42.0

10/12/83 88.0 93.0 79.0 -14.0 18.0 55.0 10.0 -45.0

^10/13/83 73.0 89.0 87.0 -2.0 5.0 35.0 8.0 -27.0
,

10/14/83 64.0 87.0 85.0 -2.0 21.0 38.0 22.0 -16.0

10/15/83 86.0 94.0 86.0 -0.0 33.0 45.0 29.0 -16.0
,

10/16/83 ' 83.0 92.0 85.0 -7.0 30.0 38.0 26.0 -12.0

10/17/03 83.0 90.0 79.0 -11.0 39.0 51.0 40.0 -11.0

10/18/83 90.0 93.0 82.0 -11.0 38.0 41.0 23.0 -18.0

10/19/83 91.0 93.0 76.0 -17.0 54.0 54.0 18.0 -36.0

10/20/83 90.0 94.0 80.0 -14.0 44.0 41.0 22.0 -19.0

10/21/83 90.0 93.0 80.0 -13.0 35.0 42.0 20.0 -22.0

10/22/83 86.0 90.0 77.0 -13.0 23.0 32.0 19.0 -13.0

10/23/83 85.0 90.0 79.0 -11.0 31.0 36.0 17.0 -19.0

10/24/83 89.0 89.0 71.0 -18.0 34.0 37.0 21.0 -16.0

10/25/83 91.0 92.0 75.0 -17.0 33.0 37.0 22.0 -15.0
...... .....................................................................................- .
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fable H-7 centinued.

===================================================================================================

M uinua relative humidity Relative Mininua relative humidity Felative
humidity huardity---

M u ana Marana Palo Verde difference Marana Marana Palo Verde difference
Date Desert Eteld Eield (Palo Verde- Desert Eield Eield (Palo Verde- -

Site Site Site Mirana),I Site Site Site Mirani),I

....... ....-- .........-- _ =.....==- _ -___ ..

10/26/83 53.0 60.0 53.0 -7.0 39.0 45.0 27.0 -18.0
;

10/27/83 86.0 89.0 68.0 -21.0 42.0 35.0 33.0 -2.0

10/28/83 90.0 92.0 82.0 -10.0 39.0 43.0 29.0 -11.0

10/29/83 90.0 91.0 80.0 -11.0 28.0 30.0 28.0 -2.0

10/30/83 86.0 89.0 77.0 -12.0 34.0 35.0 25.0 -10.0

10/31/83 85.0 88.0 79.0 -9.0 33.0 34.0 24.0 -10.0

11/1/83 88.0 91.0 77.0 -14.0 31.0 34.0 24.0 -10.0

11/2/83 89.0 90.0 72.0 -18.0 44.0 47.0 33.0 -14.0

11/3/83 92.0 92.0 79.0 -13.0 49.0 50.0 27.0 -23.0

11/4/83 92.0 93.0 78.0 -15.0 47.0 57.0 38.0 -19.0

11/5/83 91.0 93.0 85.0 -0.0 57.0 53.0 38.0 -20.0

11/6/83 91.0 93.0 82.0 -11.0 45.0 45.0 30.0 -15.0

11/7/83 91.0 92.0 81.0 -11.0 35.0 36.0 27.0 -9.0

11/8/83 87.0 91.0 72.0 -19.0 42.0 44.0 1.0 -43.0

11/9/83 90.0 93.0 46.0 -47.0 33.0 35.0 5.0 -30.0

11/10/83 89.0 92.0 45.0 -47.0 29.0 30.0 11.0 -19.0

11/11/93 85.0 89.0 61.0 -28.0 29.0 27.0 8.0 -19.0

11/12/83 86.0 90.0 57.0 -33.0 28.0 28.0 21.0 -7.0

11/13/83 84.0 86.0 83.0 -3.0 45.0 43.0 38.0 -5.0

11/14/83 90.0 93.0 80.0 -13.0 37.0 35.0 25.0 -10.0

11/15/83 91.0 93.0 72.0 -21.0 17.0 21.0 3.0 -18.0

11/16/83 77.0 85.0 64.0 -21.0 27.0 25.0 11.0 -14.0

11/17/83 86.0 90.0 58.0 -32.0 22.0 24.0 19.0 -5.0

11/18/93 73.0 79.0 74.0 -5.0 43.0 46.0 5.0 -41.0

11/19/83 83.0 92.0 39.0 -53.0 13.0 17.0 2.0 -15.0

11/20/83 65.0 76.0 92.0 16.0 17.0 19.0 19.0 0.0

11/21/83 93.0 94.0 92.0 -2.0 30.0 34.0 41.0 7.0

11/22/83 95.0 95.0 94.0 -1.0 50.0 56.0 25.0 -31.0

11/23/83 94.0 94.0 88.0 -6.0 34.0 34.0 20.0 -14.0
........... ._ - - ........ . . . . . . . . _ - - - -...
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fable H-7 continued.

===================================================================================================
MI;;ieus relative huaidity Relative Minious relative humidity Relative -

humidity humidity
- -- ---

hirana Mirana Palo Verde difference Marini Marini Palo Verde differenceDate Desert Eteld Eield (Palo Verde- Desert Field Field (hlo Verde-Site Site Site Mirani),I Site Site Site Mirani), 1
......-

_ ..

11/24/83 91.0 94.0 89.0 -5.0 33.0 31.0 22.0 -9.0
11/25/83 92.0 93.0 90.0 -3.0 53.0 61.0 33.0 -28.0
11/26/83 94.0 95.0 68.0 -27.0 45.0 44.0 25.0 -19.0
11/27/83 93.0 95.0 76.0 -19.0 46.0 41.0 16.0 -25.0
11/28/83 92.0 94.0 82.0 -12.0 33.0 32.0 23.0 -9.0
11/29/83 92.0 94.0 86.0 -8.0 30.0 32.0 26.0 -6.0
11/30/83 - - 82.0 - - - 28.0 -

12/1/83 - - 92.0 - - - 52.0 -

12/2/83 - - 92.0 - - - 67.0 -

12/3/83 - - 94.0 - - - 82.0 -

12/4/83 - - 69.0 - - - 34.0 -

__......--- _---__ _..- - ...

.
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Table H-8. PRECIPIIATION DURING THE 1983 GROWING SEASON RECORDED AT THE
MARANA EIELD SITE AND THE PALO VERDE E1 ELD SITE.

i
==============================================================================

~

. ------Marana Field Site------- -----Palo Verde Field Site----
Precipitation Precipitation

~ Daily accumulated Daily iccumulated -

precipitation since 6/27/83 precipitation since 6/27/83
Date ------------- ------------- ------------- -------------

en inches mm inches an inches um inches
______________________________________________________________________________

7/7/83 1 0.03 1 0.03 0 0 0 0

7/8/33 3 0.13 4 0.16 0 0 0 0

7/9/83 1 0.02 5 0.18 0 0 0 0

7/10/83 2 0.06 6 0.24 0 0 0 0

7/20/83 4 0.15 10 0.39 <1 0.01 <1 0.01

7/21/83 <1 0.01 10 0.40 2 0.09 3 0.10

7/22/83 4 0.14 14 0.54 0 0 3 0.10

7/23/83 1 0.02 14 0.56 0 0 3 0.10

7/24/83 0 0 14 0.56 5 0.21 8 0.31

7/25/83 0 0 14 0.56 1 0.02 8 0.33

7/26/83 (1 0.01 15 0.57 0 0 8 0.33

7/27/83 <1 0.01 15 0.58 0 0 8 0.33

7/29/83 1 0.02 15 0.60 0 0 8 0.33

7/30/83 1 0.02 16 0.62 0 0 8 0.33

7/31/83 <1 0.01 16 0.63 0 0 8 0.33

8/1/83 4 0.14 20 0.77 9 0.37 18 0.70

8/3/83 0 0 20 0.77 3 0.13 21 0.83

8/5/83 2 0.07 21 0.84 0 0 21 0.83

8/8/83 <1 0.01 22 0.85 <1 0.01 21 0.84

8/9/83 5 0.21 27 1.06 3 0.12 24 0.96

8/10/83 1 0.03 28 1.09 2 0.06 26 1.02

8/13/83 1 0.02 28 1.11 0 0 26 1.02

8/14/83 7 0.29 36 1.40 16 0.61 41 1.63

8/15/83 3 0.13 39 1.53 0 0 41 1.63

8/16/83 10 0.40 49 1.93 1 0.02 42 1.65

8/17/83 2 0.07 51 2.00 10 0.38 52 2.03

8/26/83 9 0.37 60 2.37 0 0 52 2.03

8/28/03 1 0.03 61 2.40 0 0 52 2.03
______________________________________________________________________________
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Table H-8 continued.
==============================================================================

, . ------Marana Field Site------- -----Pilo Verde Field Site----
Precipitation Precipitation.

Daily accumulated Daily accumulated
precipitation since 6/27/83 precipitation since 6/27/83 -

Date ------------- ------------- ------------- -------------

ma inches na inches an inches an inches,

__----== _______.___.____ ________.___ _ _----____. ----_ _- =-- _
_ _

8/29/83 0 0 61 2.40 <1 0.01 52 2.04

: 9/1/83 0 0 61 2.40 1 0.05 53 2.09

9/6/83 21 0.82 82 3.22 2 0.09 55 2.18

9/7/83 <1 0.01 82 3.23 1 0.02 56 2.20

9/19/83 5 0.21 87 3.44 <1 0.01 56 2.21

9/22/83 7 0.29 95 3.73 0 0 56 2.21

9/23/83 4 0.17 99 3.90 11 0.44 67 ?. 65

9/24/83 0 0 99 3.90 <1 0.01 68 2.66

9/29/83 0 0 99 3.90 11 0.45 79 3.11

9/30/83 80 3.15 179 7.05 <1 0.01 79 3.12

10/1/83 40 1.57 219 8.62 7 0.26 86 3.38

10/2/83 19 0.75 238 9.37 0 0 86 3.38

10/3/83 1 0.03 239 9.40 1 0.04 87 3.42

10/4/83 <1 0.01 239 9.41 0 0 87 3.42

10/5/83 0 0 239 9.41 4 0.16 91 3.58

10/7/83 0 0 239 9.41 1 0.05 92 3.63

10/18/83 1 0.03 240 9.44 0 0 92 3.63

10/19/83 10 0.41 250 9.85 0 0 92 3.63

10/21/83 <1 0.01 250 9.86 0 0 92 3.63
2 10/24/83 1 0.02 251 9.88 0 0 92 3.63

11/3/83 7 0.29 258 10.17 0 0 92 3.63
a

11/4/83 4 0.17 263 10.34 0 0 92 3.63

11/20/83 0 0 263 10.34 5 0.20 97 3.83

11/21/83 3 0.13 266 10.47 0 0 97 3.83

11/25/83 3 0.11 269 10.58 1 0.04 98 3.87

12/1/83 0 0 269 10.58 5 0.21 104 4.08

12/2/83 0 0 269 10.58 2 0.08 106 4.16
..___ ......_______..__...._______ ____._______..___....__....._____.______. __

H-50

- - - - _ _ _ . . . - . _ _ . _ . . ._ __ _ - - _ _ _ . _ . - - . . _ _ _ . .
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SECTION I

HARVEST DATA: GREENHOUSE AND FIELD



Table I-1. HARVEST DATA: CANTALOUPE, NARANA flELD SITE. Each value represents the mean
of 8 plot samples harvested (8 replications x 1 plot sample per replication) for any
given variable at a particular treatment level on a given date. See next page for leaf
wash data.
========================================================================================= , +"

Nominal ------- - ---Date----------- Total-----

Variable treatment for
(units) (1bs/a.yr) 8/19 8/29 9/9 10/11 Season

-. ___-----. __ ___. _.... ...--....---..... ..........---.

Eresh wei9ht of No treatment 20.38 31.51 6.81 4.16 62.85
harvested 0 21.41 47.08 7.91 4.54 80.93
melons 10 22.31 38.31 7.06 5.64 73.33
(1bs/200 ft2) 100 27.50 29.37 4,7e 6.01 67.66<

500 18.91 40.56 4.63 6.93 71.02
i

-___ .._____ _ -_ ----...----------------- _. __._

Number of No treatment 13 63 14.50 5.38 ' 25 35.75
harvested 0 11.63 19.50 4.88 5.00 38.00
melons 10 12.38 16.88 5.88 2.75 37.88s

8 100 19.38 14.38 4.38 3.00 41.13" 500 14.00 17.88 2.75 3.25 37.88
------ ----------. ____..._ _ ....----------. -_ --- =.

Number of melons No treatment N/A N/A N/A N/A 39.38'

left 0 N/A N/A N/A N/A 35.50
unharvested 10 N/A N/A N/A N/A 36.88
on 10/11 (last 100 N/A N/A N/A N/A 35.13
harvest) 500 N/A N/A N/A N/A 39.13
-. .. _ _= .. . -__ --_ ..---------

; Total number of No treatment N/A N/A N/A N/A 75.13
; melons, harvested 0 N/A N/A N/A N/A 73.50
; and unharvested, 10 N/A N/A N/A N/A 74.75

entire season 100 N/A N/A N/A N/A 76.25'

500 N/A N/A N/A N/A 77.00
; _ __ _ . . -------.. .- ---------....._ -- _....

|

t
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Table 1-1 continued: Cantaloupe. Leaf Wash Data.
.u========================================================================================= .

Nominal --- -- = Sampling Date - -- - - Average-

Variable treatment for
(units) (1bs/a yr) 7/18 9/22 Season

----- _____ _ - ___. . . _ - - _..

Leaf surf ace salts, No treatment 0.0134 0.0148 0.0141
on a leaf area 0 0.0177 0.0119 0.0148
basts 10 0.0135 0.0124 0.0130

(og salts /cm2 leaf area) 100 0.0192 0.0130 0.0161
500 0.0274 0.0253 0.0253

___.--------.

Leaf surf ace salts, No treatment 2.36 2.54 2.44
on a dry weight 0 2.80 1.87 2.36
basts 10 2.35 1.98 2.17

7 (eg salts /9 dry weight) 100 3.05 1.92 2.49
m 500 4.94 3.77 4.35

. -- -___. _ ____ _ _____

<

. _ _ _ _ _



_______ _____ _
.

Tables I-2, I-3. HARVEST DATA: COTTON EIBER ANALYSIS, MARANA EIELD SITE.
EXPLANATION DE THE EIBER ANALYSIS VARIABLES USED IN EVALUATING THE 00ALITt 0F THE FIELD COTTON HARVEST (High Volume
Instrument Classification System). This summary was excerpted from Cotton Classification
Memorandum form 1 (HVI). USDA, Agriculture Marketing Service, Cotton Division, Hay, 1983. The HVI Classification
System currently consists of instrument measurements for fiber length, strength, lensta uniformity, fiber fi,neness,
and color. An instrument for measuring trash content is under development and is expected to be added to the system
in the near future. In the meintime, trash content is visuilly assiyed. In addition, a classer is assigned to each
HVI system to provide the traditional classer's ' grade'. Except for the color code, all of these variables are
derived from a linear scale and mean values are reported in the table that follows (Tible I-2).

Color code determination are made on a Nickerson-Hunter Cotton Colorimeter. The code is a two-part numerical
-

value which describes a particular region found on the USDA cotton color diagram. The diagram attempts to describe
cotton color as a function of both percent reflectance and degree of yellowness. Color analysis results and the

USDA cotton color diagram are presented in Table I-3 and Eisure I-1.

| EIBER EINENESS- Eiber fineness is measured in micronaires by the Eibronaire airflow instrument. The nike readings

| reported from this instrument are the same as those that have been used for many years in cotton classification.

7 LENGTH- Length of fiber, measured in 100th of an inch.
"

t LENGTH UNIFORMITY- Length uniformity is a measure of the degree of uniformity of fibers in a simple.

! STRENGTH- The fiber strength measurement is made with a 1/8 inch giuse spacing between the clamp jaws. Results are
reported in terms of grams per tex. A tex unit is equal to the weight in grams of 1,000 meters of fiber.
Therefore, the strength reported is the force in grams required to break a bundle of fibers one tex unit in size.

GRADE- The assigned grade is determined by the classer, in the traditional manner, based on official grade standards
of American Upland cotton.

;

i

; IRASH- The trash grade is an estimate of waste content. The measurement is made by a visual comparison of the
sample with the seven White grade standards, grade 11 through 71, and are numbered 1 through 7 with each showins
increasing trash levels. Grade 8 is used to identify samples having more trash than grade 71.

COLOR- The basic color measurements are in terms of grayness and yellowness scales specially designed for cotton.
Grayness (% reflectance) indicates how light or dark the sample is and yellowness indicates how much yellow color is*

in the sample. The Nickerson-Hunter cotton colorimeter color diagram (Eisure I-1) is based on current official'

standards for American Upland Cotton and shows how these measurements are coded and how they relate to the color of
the grade standards. Each grade is subdivided to denote color differences within a grade. Dats is presented in

,
' Table 1-3.

!

_ _ _ _ _ - - _
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Table I-2 continued. Values represent the means of 8 plot samples (8 replications x 1 plot
per replication) for any given variable at a particular treatment level.

i ===========================================================.-==================================

Fiber Analysts Data - --

Nominal Elber Length Length Strength Grade Trash
Treatment Eineness (100ths Uniformity (grams (scale (scale
(1bs/a/yr) (micronaire) of an inch) (percentage) per tex) 1-100) 1-8)

,,
I

un _
_

_ - _ - - - -__-----

No treatment 40.25 115.25 80.25 27.00 74.13 6.13
,

0 39.63 114.88 79.88 27.38 70.50 6.25

10 39.13 112.75 79.75 26.50 76.75 6.63
i

100 39.25 115.38 79.75 26.63 72.00 6.38

500 37.50 112.38 80.00 26.38 75.63 6.50
__--- _-

--------------------

'

I

t

. - -



_ _
.

. _ . _ _ _ .
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Table I-3. HARVEST DATA: COTTDN IIBER ANALYSIS, COLOR CODE RESULTS, MARANA FIELD SITE. Valut. rapresent color
code results for each plot sample analy:ed.

====================================================================================================================
,

COLOR CODE ==- -- - =- --- = =- -=--- -- ------
~

(see explanation in table I-2)

Nominal
Treatment Ettst Second Third Ecurth Fifth Sixth Seventh Eighth
(lbs/a/yr) keplication Replication Replication Replication Replication Replication Replication Replication

qc -_ _

-. - _-. -

es
No treatment 51-3 41-4 42-2 52-2 52-2 52-1 52-1 52-1

0 41-1 51-3 52-1 52-1 61-3 52-1 52-1 52-2

10 51-3 51-3 51-3 42-2 52-1 52-1 52-2 52-1

100 51-3 51-3 52-1 71-3 52-2 42-2 52-1 52-1

500 51-3 51-3 52-1 52-1 53-1 52-1 53-2 53-1

------- _

__ _-------------- - . - -- _ -- --------_--. _ ___-----------

t

a



- _ _ . . - -.

Table I-4. HARVEST DATA: COTTDN, MARANA EIELD SITE. Values represent the means of 8 plot
samples harvested (8 replications x 1 plot per replication) for any given variable at a
particular treitsent level.

=============================================================================================, , . .

Mechanical Harvest Dati- - ---------- =-

~

Seed Cottona Per Acre ---Bales per Acre-
Nominal (1bs/ acre) Total Seed Total

Treatment Ettst Second Cotton First Second Bales
(Ibs/a/vr) Pick Pick (lbs/ acre) Pick Pick Per Acreb

______- - -- --_- --- - -______________=-- -- _ .___

I No treatment 1903.8 528.0 2269.6c 1.35 0.39 1.62c

i O 2034.3 560.1 2594.4 1,44 0.42 1.86r,

h
10 1802.7 513.5 2316.2 1.28 0.38 1.66

100 1695.4 504.9 2238.Bc 1.20 0.37 1.60c

500 1651.4 473.0 2124.4 1.17 0.35 1.52

-_ --- -. __-- -. _.. _=- =- .____- ______ _ _._______
-__-

_

,

3/ Seed cotton is defined as the cotton that is hirvested by the mechanteil cotton picker, with
seed and trash included.

i
i

; b/Totil bales per scre = fseed cotton per acre (first pick) x turnout (first pack)3/480 lbs
per bile + Cseed cotton per acre (second pick) x turnout (second pick)1/400 lbs per bile.
Turnout is the fracticn of lint found in the seed cotton following sinning. Turnout (first
plek) = 0.3397 and turnout (second pick) = 0.3563 (a mean of all treitsents was used because,

there was no signiftcint difference in turnout between treitsents).i

j c/ Total value is not the sue of the first and second plek because of atssing dita for either
the first or the secored pick. Value is based on only seven replicittons. '

i

. -



Table I-5. HARVEST BATA: ALFALFA. MARANA FIELD SITE. Values represent the means of 8
plots measured (B replications x 1 plots per replication) for any given variable at a
particular treatment level on a given date. Dashes indicate missing values.
=_..--- ===============================================================================

Nominal First Second Third AverageVariable Treatment Harvest Harvest Harvest (Entire
, *

(Ibs/a/yr) 7/25 9/1 11/3 Season)
------ ----- - ----- _ __ . ---. ..__ -- . ------

Fresh wet 9ht No treatment 6.97 5.13 2.61 4.91
(tons per acre) 0 6.55 5.36 2.71 4.87

10 5.30 5.36 2.50 4.39
100 6.32 5.28 2.50 4.70
500 6.97 5.12 2.49 4.86

1000 5.92 4.98 2.42 4.44
-- - --.------_ -- -

Dry wei9ht No treatment 5.46 4.00 - 4.73tions per acre) 0 5.11 4.12 4.62-

10 4.17 4.15 - 4.16
100 4.95 4.13 - 4.54
500 5.40 3.97 - 4.69

74 1000 4.59 3.90 - 4.25co
__

_

Percent moisture No treatment 78.18 77.90 - 78.04per plot sample 0 73.38 76.86 - 77.62
10 78.36 77.26 - 77.81

100 78.37 78.19 - 78.28
500 77.46 77.61 77.54-

1000 77.68 78.23 - 77.96
--------- __. __ _ _ _ . - - _.----------_- __ _.--

Leaf surface salt No treatment - -0.0013 0.0157 0.0014per leaf arei 0 - -0.0009 0.0038 0.0015(ag/cm2) 10 - -0.0014 0.0058 0.0027
100 - 0.0019 0.0155 0.0087500 0.0018 0.0216 0.0103-

1000 - 0.0044 0.0451 0.0248
____ _-- ------ --- --

._ .----------

Leaf surface salt No treatment -0.1415 0.4573 0.1779-

per plant dry weight 0 - -0.1141 0.4291 0.1575(ag/s) 10 - -0.1568 0.6652 0.2858
100 0.0625 1.7354 0.8990-

500 0.2062 2.5547 1.2127-

1000 - 0.6418 5.0687 2.8552 ,

I



_ _ _ . _ _ _ . _ _ _ _ _ _ ._
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Table I-6. HARVEST DATA: COTTON FIBER ANALYSIS, NORTH AND SOUTH GREENHOUSES. The sinned cotton from all
replications of each treitment was combined into one sample for fiber analysis purposes. The following
values represent the results of fiber analysis on each treatment sample. For an explanation of the
analysis methods and variables, refer to Table I-2 and E19ure 1-1.
==========================================================================================================

==Eiber Analysis Data-- - - -- --- =---------- -

Nominal Elber Lensth Length Strength Grade Trash
treatment Eineness (100ths Uniformity (grams (scale (scale Color Code-

(1bs/a/yr) (micron 31res) of an inch) (percentage) per te::) 1-100) 1-8) (see Eigure I-1)
-- -. -_ _ _

- ---------------------- _- - ---------------

g _ _ . _ _ __ ==------- __------North Greenhouse---- - - - - --- ---

a
'

0 48 120 89 26 32 3 41-3

10 47 123 89 27 32 3 21-2

100 42 119 87 29 32 3 31-3

500 46 115 87 28 32 3 41-3

j -- ----- -----------South Greenhouse---- - ===- =-==--

0 53 114 91 27 32 3 41-1

1000 43 115 86 29 32 3 31-2

-
- - _ _ _ _ _ _ __=== -

--- ___ - - - - - - - - - _ _

i

i

. - _ _
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Table I-7. HARVEST DATA: COTTON NORTH AND SOUTH GREENHOUSES. Each value
for the north greenhouse repre,sents the mean of 12 plants harvested (4given

replications >: 3 plants per observation) for any given vartable at i pirticular
treitment level on a given data. Each value given for the south qreenhouse
represents the mean of 12 plani.'. harv.sted (3 replic3tions >: 4 plants per
repiteation) for given vartable at a particular treatment level on a given
date. Asterisks denote treatments not, assigned.

. ..
===========.-================================================== ================

Nominil
variable Treatment North South
(units) (lbs/a/yr) Greenhouse Greenhouse'

.

Eresh weight leaves 0 239.98 170.91per plant (9) 10 217.89 A
100 214.00 A
500 268.13 A

1000 A 170.60
. .. -.

__ . __

Eresh weight stems 0 206.80 152.60
per pi mt (9) 10 186.30 A-+ 100 177.20 A,L 500 203.54 Ao 1000 A 131.47

.. _ __ :_-_

Eresh weight green 0 160.39 106.32bolls per plant (9) 10 57.33 A
100 84.54 A
500 31.09 A

1000 A 85.37

Fresh weight bracts 0 21.58 29.44
per plant (9) 10 29.76 A

100 28.73 A500 31.36 A
1000 A 28.57

-=_ _ _ - - _...- _

.

"

__ ____-- __ -
__ . . _ _=---___.................

Total fresh we19ht 0 628.75 459.26per plant (9) 10 491.28 A
100 504.47 A
500 539.12 A

1000 A 416.02
-- --

- --- .___.
,,



Table I-7 continued.
==========================---- ================================================

Nominal

N[A!NI f5$Nh) Gr!$bse Greekse , . .

-- -------. __ . ----- . _.

Dry wei9ht lewes 0 50.86 32.84
per plant (3) 10 42.20 A

100 43.82 A

500 52.04 A

1000 A 30.07
.---._=_ _____ _...--.. - - - - ___ ----_-

Dry weight stems 0 55.67 38.%
per plant (3) 10 44.42 A

100 47.22 A

500 53.04 A

1000 * 34.11
._ . _

.-----_ ._ -- _.------. - - _=_ _.--.....

7 Dry weight green 0 35.16 30.33
p bolls per plant 10 16.66 A

(3) 100 20.48 A
500 7.01 A

1000 A 25.32
_ - . _ - -- - __ -

__

_

Dry weight bracts 0 18.91 26.40
per plant (g) 10 25.92 A

100 25.62 A

500 34.89 A
1000 A 24.60

--- _
- _ = _ _ _ --- ---- _.... --- - __-

Total dry weight 0 160.59 128.53
per plant (9) 10 129.19 A

100 137.13 A

500 146.97 A

1000 A 115.29
-_ __

_ _ _ _ _ __ .------ ____ . _ . .______ _ _--_

Seed Cotton We13ht 0 63.90 90.57
per plant (3) 10 83.31 A

100 81.*A A
500 88.94 A

1000 A 83.76 ,

--- ___ -- - ._____ __.------.--- --
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Table 1-7 continued.
===============================================================================

Nominal
Variable Treatment North South
(units) (Ibs/a/yr) Greenhouse Greenhouse

. -----. . .. _

*

Lint weight 0 24.92 35.32
per plant (9) 10 32.49 A

100 30.81 A
500 34.69 A

1000 A 32.67
. -. _.--. ._ -_ _.- _ _____ .

Leaf area 0 8644.11 4136.89per plant (ce2) 10 8748.94 A
100 13036.35 A |
500 10899.53 A

11000 A 5279.18 j

;.-------... - __

Surface salt per plant- 0 486.68 728.98 Is
leaf wash 10 3d4.33 A

[[ (eg) 100 439.39 A
500 457.34 A

1000 A 811.53
- --_ _

___ _ _ _ _ .-----._ -

Surface salt per plant- 0 48.76 44.63 |stem and boll. wash 10 35.91 A
(og) 100 39.50 A

500 38.39 A
1000 A 63.40

---- . . _____ ---- ----

le f area 1 0'O Ip(es/co-) j100 0.048 A
500 0.047 A

1000 A 0.13
- _--- _ _-- ___-____

Surface salt (stem and 0 0.565 0.684
ball unsh) pr dry 10 0.615 A
we1@t of stees and 100 0.588 A
bells (og salt /9) 500 0.665 A

1000 A 1.156
--- -- .------ . __

i

i



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ . . _ _ - _ _. . _ _ . ____ - __ _ _______-_-___ _. _ _ _ -_ _ _ __ ,

i.

1
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)

i

. Table I-7 continued.
1

; =.................=.....=..=.....................=..=..........................
, ,,

Variable T Nnt hor th . South
! (units) (1bs/a/yr) Greenhouse Greenhouse
i

! Surface salt (leaf wish) 0 3.12 5.69
| per plant dry weight 10 2.92 A

(m3 salt /3) 100 3.14 Ai

500 3.15 A.

: 1000 A 7.18
; _ ___ ___

Surface salt (leaf wash) 0 10.19 22.28
per dry (we19ht of 10 9.41 A2

leaves eg salt /3) 100 10.58 A
'

s 500 9.22 - Aj
f., 1000 A 29.18

: w
. .____________ ____

i

!
,

i i

{ t
, 4

| I

1

1

.!a

!

;
d

!

,

! '

|
>

a

, . _ _ _ _ , __ _ _ _ . _ _ _



Table I-8. HARVEST DATA: BARLEY NORTH AND SOUTH GREENHOUSES. Each north
greer. house value represents ,the me3n of 12 plants harvested (4
-replications :: 3 plants per replication) for any stven variable. at a
particular treatment level. E3ch south greenhouse value represents the
mean of 18 plants hirvested (2 replications x 9 plants per replication)
for any given vartable at .3 particular treatment level. Astertsks denote
treatments not assigned.

. ..

==========================================================================
Nominal

Variable treatment North South
(units) (lbs/a/yr) Greenhouse Greerhouse

_. _ -_ =. __--_-- - _ _-_ ----_ ==-

Dry weight of 0 35.92 16.18
straw per plant 10 34.78 A

(3) 100 33.90 A
500 33.60 A

1000 A 17.84
.= -__-- _- -- - _ ___---.--- - ___....

Dry weight of 0 14.89 8.43
spikes per plant 10 12.13 A

(3) 100 12.29 A>4
8 500 14.82 A
$? 1000 A 8.79

_ ---_
_____ __---- ____ __ __ _------

Total dry wet 3ht 0 50.81 24.60
per plant 10 46.91 A
(g) 100 46.19 A

500 48.42 A
1000 A 26.63

_ _

_
___ __ --- _ ________

Humber of spikes 0 20.50 13.50
per plant 10 16.33 A

100 18.42 A
500 18.33 A

1000 A 15.72
__-. ___ .- __ __ _

_ =__

Number of 0 962.58 537.61
spikelets 10 719.42 A
per plant 100 823.67 A

500 846.08 A
1000 A 604.17

--__ - -_-- ___ - _ - ____.....- - ________ _____

. . .



. _. - . _ . . _ _ __ _ _ _ _ _ _ . _ _ _ _ - . ._. _. . . _ _ _ _ _ . _ _ . . . . _ .

a

!

!

j Table I-8 continued.
4

==========================================================================
Nominal

,

Variable treatment North South!

(unsts) (lbs/ 3/yr ) Greenhause Greenhouse
--- - ---- - _ _ _ = _ - - = = _ _ _ __ _ _ - - -- -

, , ,
-

,

: Number of seeds 0 263.00 99.33
per plant 10 198.67 A

100 203.08 A-
500 296.67 A

1000 A 69.28<
;

---- _=_----- __ _ _ -------------------------------

f

'
Seed weight 0 9.10 4.582

(9) 10 7.05 A
100 6.46 A.
500 9.07 A

1000 A 3.17;

--------___ ____---====___- ._ _ _ ....-----------===_ __ -

We19ht per 0 3.41 4.79'

i H 100 seeds 10 3.42 A

M (9) 100 3.20 A
u 500 3.07 A

i 1000 A 4.24
------------------------. _ ----- _ ________ -------- ._

Spitelets 0 47.10 39.62.

per spite 10 43.52 A'

100 43.29 A
500 46.38 A

! 1000 A 38.77
j ... -- - ----___ - --- - - - . - - _.

! Seed set 0 28.85 18.91
(percent) 10 29.13 A

100 26.89 A
500 35.44 A

.

1000 A 12.39i

--__ -- -- =- _ _ _ . - _ _ - - _ __----- _------

Weight of grain / 0 0.!26 '0.38
weight of straw 10 0.31 A

(9/9) 100 0.19 A

500 0.27 A
1000 A 0.26

--___ ___ -_ -- --- L. _ _ == ,

,

b

1

.c e- - - - e e
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HARVEST DATA: ALEALEA EEEDLINGS, NORTH GREDlHOUSE. Each value

12 plants harvested (4:repitcattons x 3 plants per replication)given represents
Table I-9.

for ar.y giventi.e mean of
viriable at a parttcular treatment level on a given date. DasM s indtcate missing values.
========== ------====------------------ ======================================================.

Nominal First Second Third Fourth Averay a "-
,

Var table Treatment Harvest Harvest Harvest Harvest (Enttre
(unsts) (lbs/a/yr) 8/12 9/12 9/30 10/25 Season)

-- _ _.- __-- _...----........_

Eresh we19ht 0 28.55 80.86 89.59 118.74 68.05
pr plant 10 23.88 82.83 94.40 131.08 72.85
(9) 100 29.42 85.16 96.78 138.77 71.26

500 29.34 79.19 93.42 127.55 71.77
i

_ ___ _ _
_ _- __- _ .= _ -_-_

Dry wes@t 0 6.15 16.26 13.12 17.56 11.73
per plant 10 5.09 17.07 14.72 19.59 12.31 |

'

30. s 12.98
20.{.369) 100 6.84 17.99 14.79

12.88 |500 6.35 16.66 14.84
,

w, __ . _ _ _ _.--. _ _.--- _
_

da Leaf ares 0 903.31 2275.24 2406.51 - 1622.09
per plant 10 814.05 2314.86 2423.59 - 1591.64-4

ten 2) 100 1045.24 2181.18 2985.80 - 1736.27
SCO 885.48 2285.94 2846.77 - 1725.92

-- . . . --- _.--__ ..--

Leif surface silt 0 7.3117 23.3859 10.1855 18.7499 13.35
1 per plant (m9) 10 8.6783 28.7187 11.3534 23.6978 16.01

}E'8363 35.949g 14.8250 23.3189 '0.051 300 13M 56.726. 38.8176 41.5931 57.88s00 .

- . - -
,

0.0084
,

Leaf surface salt 0 0.0093 0.0094 0.0056 -

0.0090
; per leaf area 10 0.0088 0.0139 0.0047 -

: (as salt /cm2) 100 0.0093 0.0110 0.0069 - 0.0093
0.0266500 0.0336 0.0205 0.0188 -

__ _ - __ _.-

Leaf surf ace salt 0 1.2833 1.4757 0.8013 1.0612 0.7613
per dry wet 9ht 10 1.8204 1.7269 0.7768 1.2181 0.9287
tag salt /3) 100 1.8225 1.9930 1.0389 1.1235 1.2242

500 4.3314 3.3525 2.6085 1.0688 2.7100 ,

!___ _

_ _ --_ .-- =.--

|*

_ _ _ _
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Table 1-10. NatutSt MfA: EFEIA TRAErlAES, ISEDI carrumar. Each value 9twen represents the mean of 12 plants harvested (4
repitcations x 3 plants per repiteation) for any Stven vartable at a particular treatment level on a given date. Bashes indicate
etssan9 values

_zz- - ==
; ====2 - _- = = . . . . - ---- :::::: =

Noetul first Second Third fourth Ettth Sixth Seventh Average

Variable Treatment Harvest Harvest Harvest Harvest Harvest Harvest Harvest (Entire
(mats) (lbs/alyr) 6/24 7/11 8/l 8/24 9/12 9/28 10/25 Season)

Eresh wtet 0 26.03 25.62 40.33 37.63 59.82 %.11 89.71 46.64

ser plant 10 27.22 25.% 44.34 31.03 56.89 59.68 88.70 47.62

1) 100 26.22 24.68 42.74 37.81 59.30 58.48 88.94 46.36
9

500 30.70 27.81 47.32 40.% 65.33 59.69 89.19 51.51

Bry wiet 0 6.02 5.17 7.08 8.17 11.65 7.94 14.27 8.49

ser plant 10 6.33 4.S6 7.47 7.35 10.63 8.30 13.63 8.37

1) 100 6.11 4.91 7.45 8.63 10.92 8.00 13.% 8.35
3

500 7.% 5.67 8.51 9.24 12.08 8.17 14.02 9.25
s
L
cm Lent area 0 601.69 547.49 951.76 1014.81 1727.86 1304.98 - 1024.76

lant 10 708.23 % 3.57 1148.91 999.% 1527.31 1382.99 - 1055.01

ca. 100 6 % .03 694.85 1075.90 1041.90 1803.E 1532.49 - 1116.82
1237.75500 742.94 765.72 1304.10 1171.36 1909.64 lo32.76 -

.
Leaf surf ace salt 0 5.?552 4.5865 4.6864 5.0517 9.3286 2.8100 4.0400 2.8830

| per plant (eg) 10 5.4878 4.6658 7.2404 5.3583 11.4%$ 6.9919 12. % 71 7.6097
100 9.1489 6.3839 8.0043 10.1930 13.1773 8.2695 14.7192 9.8691

500 23.0828 14.3%8 24.0h3 29.2911 26.51 % 23. % 34 24.4977 8.5939 ,

| !

0.0070Leaf surfice salt 0 0.0001 0.0109 0.0%3 0.0054 0.0058 0.0051 -

per leaf arga 10 0.0472 0.0084 0.0080 0.0059 0.0072 0.0053 - 0.0070 |

0.0098 )leg salt /ce) 100 0.0172 0.0089 0.0097 0.0102 0.0%0 0.0%0 -

500 0.0350 0.0230 0.0224 0.0266 0.0136 0.0140 - 0.0224
- .

- Leaf surface salt 0 0.8453 0.9287 0.6752 0.6157 0.8112 0 *1906 0.E34 0.7643

ser dry wt3ht 10 0.8604 0.9850 1.0226 0.7501 1.1223 0.8657 0.8948 0.9287

le5 5311/3) 100 1.5058 1.3186 1.1061 1.1953 1.2207 1.0581 1.0894 1.2242

500 3.3854 2.4720 2.7848 3.2034 2.1632 2.8411 2.0998 2.7100 i

5
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- _ _ _ _ - _ . - - - - _ - _ _ _ - _ _ _ _ . _ _ - - _ - - - _ _ - _ _ _ - _ - _ _ _ _ _ . __- _ _ - _ _ _ - _ _ _ _ - _ _ _ - - - - - _ -
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i

.. ,

T ele 1-11. 'MA8 VEST 8414: ALFALFA SEEBLINGS, SOUTH teenamunr. Exh valueof 12 plants harvested (3 replications x 4 plants per repiteation) given reeresentsanY stvenfortw mem
vwaable at a pa-tacular treatment level on a stven date. Dashes indicate missing values, i

== ========= ==-===_==.__.=====_=====_===_=================================================_==

Nomiral First Second Third Fourth Average
Vwiele treatment Hwvest Hwvest Hwvest Hwvest (Entire
(units) (1bs/a/yr) 8/10 9/6 9/27 10/24 Season)

-_ . - - _ - .

Eresh weight per 0 36.63 60.87 %.13 144.94 84.64
p1 wit (3) 1000 40.41 72.81 100.91 162.45 %.15

7 Dry wet 3ht per 0 7.31 11.77 14.57 21.90 13.89
g plant (3) 1000 7.68 14.31 17.16 24.20 15.84

Lest area per 0 1233.54 1530.02 3350.47 - 2040.68
p1w.t (ce2) 1000 950.63 1536.70 3404.92 - 1 % 4.08

-. .. .. ---- -------

Leir surf we sitt 0 7.9118 16.6031 10.2168 14.8426 14.9569
per plant (es) 1000 44.2973 52.5920 49.91 % 63. % 53 70.0080

. _ . . ._ . . - _ _

0.0061Leaf surfice salt 0 0.0065 0.0084 0.0033 -

per lest wei 1000 0.0404 0.0353 0.0279 - 0.03 %
(e3 salt /ce2)

Leif surfice sitt per 0 0.8177 1.2418 0.8031 1.3305 1.0483

slwit dry /3)wetsht 1000
6.1299 4.45S9 4.3108 3.9410 4.7179

les salt
|

.---

<

|

.

!

. . . , - _ _ _ __. - , _ - _ _ . -. .- . -. . - . . _ . - _ _ _ , _ _ . _ .-



- _ _ - - _ _ _ _ _ _ _ - _ _ _ ___ _ _ - _ _ _ - _ _ - _ _ _ _ - _ - _ _ - - _ _ _ _ _ _ _ - . - _ _ _ _ _ _ - - _ _ - - _ _ _

!
1

I

|

|
'Table 1-12. NASUEST BATA: ALFALFA TRANSPLANTS, SOUTH GREEIBIOUSE. Each value given

represents the mean of 12 p1 wits harvested (3 repiteations x 4 plants per replication) for any
! Stven varsable at a partteular treatment level on a 9tven date. Dashes indicate etssin3

values. '

|
. ..

'

=== _ -- =- ..============================================================================,

Nominal first Secord Third fourth Average j
-

Uw13ble Treatment , Harvest Harvest Hwvest Harvest (Enttre |
-

'

(units) (1bs/a/yr) 8/10 9/6 9/27 10/24 Season) i

_ . - _ ._ __.- ._..
'

! Fresh weight per 0 33.% 69.79 85.12 111.80 76.42
plant (3) 1000 37.38 79.21 90.18 105.99 77.60

. _ .__ _ __ .. .,

p Dry wetsht per 0 9.23 14.26 13.93 17.76 13.79
g , p1mt (9) 1000 8.43 14.16 14.24 16.83 13.41

| _ ... _ .-

Leaf yea per plw.t 0 1009.66 1326.80 2906.80 - 1747.79
(co-) 1000 897.78 1655.57 2430.88 - 1661.41

_
____ _= _ - - __

Leaf surface salt 0 7.9118 16.6031 10.2168 14.8426 12.3936
per plw.t (eg) 1000 44.2973 52.5920 41.91 % 63. % 53 52.4537

_. ._

Leaf surface salt 0 0.8851 1.2419 0.7334 0.8487 0.9273
per dry wetsht 1000 5.4150 3.7645 3.5420 3.7884 4.1347
(og salt /3)

Leaf surf ace satt 0 0.0038 0.0119 0.0047 - 0.0004
per leaf area 1000 0.0465 0.0369 0.0261 0.0365-

tog salt /cu-)
'

.

i

,- _ . . - _ , _ _ . _ ,_m ,. _~ . , . _ . . , _ , , , - _ _ _ - _ . . -. _ _ , _ . . _ . . . - . _ _ , _ _ . . _
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SECTION J

VISUAL EVALUATIONS OF PI1dITS: GREENHOUSE AND FIELD
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.

Tgb1q4p15ntsevalua{VgiygTIONy1cationsxgPEJ-1 VISUAL l 0E CANTAL0 MARANA FIELD SITE. E. lon$a}ue3nygivehvariabletheIeaniven.recresento6servationsperrepItca$cho e rep or a a.

particular treatment level.

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

Nominal ----------------------------Date --- ----------------- ---

Var iai>1a t[$s/a.nt)6/17 6/23 7/5 7/13 7/26 8/3 8/26 9/2 9/9 9/15 9/27atme'

( yr
--------_----_----_-------------------__-------------------------------------------_------------_------

Height tem) No tot 6.1 9.7 15.5 20.0 31.3 28.6 24.5 22.5 22.1 19.2 19.3
per plant 500 5.7 10.3 15.8 19.0 29.4 27.3 24.3 22.0 21.8 19.0 17.9
---- -----------------.---------...-___ _------------- --------------- - --- _---_ - - -

Turgidity 3 No tat 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
500 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

-- . ---------------- _- --- =_--- _ ------------==_ --- _= ------------------

Epinasty3 No tut 0 0 0 0 0 0 0 0 0 0 0
500 0 0 0 0 0 0 0 0 0 0 0

...---------- -_ - ----------------- - ------------- -------- . _ - _ _=---------------

e-.
i No. cantaloupe No tmt 0 0.04 4.71 11.21 4.38 1.29 1.25 2.67 3.17 5.29 2.04
H flowers per plant 500 0 0 5.25 9.08 4.88 0.96 1.29 2.21 2.63 4.33 2.42

- - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . - _ - - - . . . . - - - - . - - - - - - - - - - - - - - - - - - - -

No. cantaloupe No tot 0 0 0 1.13 2.83 1.79 0.88 0.88 0.50 0.96 1.13
fruit per plantb 500 0 0 0 1.88 2.79 1.83 0.83 0.54 0.63 0.88 1.00

--------------------------- _-------------------------------------....--- ....---..--------------------

Tip necrosis 3 No tmt 0 0 0 0 0 0 0 0 0 0 0
S00 0 0 0 0 0 0 0 0 0 0 0

--== _ ----_----------------- _ - ----=- ----_--------- - - ---- _ -------

Margin necrosis 3 No tut 0 0 0.08 0.83 0.29 0.88 0.88 0.88 0.38 0.46 0.54
500 0 0 0.21 0.75 0.38 0.92 0.92 0.67 0.33 0.42 0.46

------------------------- -------- . - - _-_ --------- . ---- , _=-------

Necrotic spotsa No tmt 0 0 0.92 1.00 1.00 1.00 0.96 0.92 0.92 0.88 0.92
500 0 0 0.88 0.92 1.00 1.00 0.92 0.96 0.92 0.96 0.79

- - - - - - - - - - - - - - - - - - - - _ = - - . -- ------------------------ --- ------- -_ _------------ _ ___

a/In each observation, condition was noted is '1' present, or '0' absent. The resultant mean
represents the fraction of the population affected w,th the condition, ,i

b/ Vertical lines indicate the occurrence of a harvest.



II i 1 h e i i i a 1 i I t C
18 1 b I CDC9 11 CDCD I om 0 04 e i I I I I I r9
il I C3 i CDCD i 00 t C CD i CP M i t i I I I @
II I N 1 * * e o t * * I e * I i I I I i I 3
II I C5 I CO 00 0 00 I SM 1 00 1 00 i 00 1 Oo I OO Co I
el I I WT I e**-* I 1 1 I I . I
II | 8 'l I I I I e I l- I eJ
II I I I I I l 0 8 i 0 C
10 I O I CICD 11 eb I CD O I Ce)f7 I I I I I i i e
il M I CPCD I c 3 e-e ! Wo I CD C4 I a |- 1 I i i +3

o e i e e i o e a l i | I I I M90 N I e e 1'
00 CPO e C CD l Oo 00 8 oo 1 Oo 'I oo I oo I D88 Ch I CO

la i i TO I re .-* I I e i e i W
8 I i I I I ! I h Wal '

II 1 -l 9 I I I I i || s.
IB 8 Mb 03M CDe-o 8 W CD 1 I I I ||

la | CD 1 %DC | *s"f7 Ob I C40 t i || h I
el 11 N i e e || e e . e e I e e I i 1 0 0 @

Co 8 Oo | OO 00 0 CO 1 00 4H C* 00 || Co l 03b I MM '

le i WO I cle* I t 1 I H
la | H I I I , 8 I I
il I l i I I I I I
el I I OC7 i vb Ch v 1 I I I I i
11 8 r3 I OCD I .I p r-e r30 i t i 0 i I I e

18 i N I o e i -1 e o e e 1 I I I I i 4
oo 8 00 ! 00 1 Co a Oo I oo a C18 i Ch I edo 8 00 MW I W CD '

(9 C1 i eera | I t i e i tle i I '

II 8 8 0 I i I i I W
II l i I i 1 1 I 1 4
il I @ l oM -1 C$ o I C9 0 e i I I M
18 I r3 I OCN 03 0 i CD T I I I I
II I N B e e * * I e e I I I
le i CD Mo CO 60 I OM CO I Oo | Co I CO 8 Oo l CO *-

18 & O@ I eed I I i I = *
Il +8 . I I I I I || oC

i il = 0II M U 1 i i i I i
11 Ce 04C9 O f7 i W CD I I I I I I --*

11 1 C7 CPCD EN CD I o CD I I I I I U 5. #
le 1 % I e * * * I e e I I I I I O -*
18 i CD I oo 00 1 MW I %D s0 t Oo eoc t oo e CO I CO CO 7
le I I

'l %D M i i I e a I i Ci

l I I I I l i I == 0at i I
'l I I I I 4 8 1 *J UII I I

It I %D i MO MW I oo I a l li e I C
H I C3 i CD C* AD C 3 I oo 0 8 | Il I @ W
ll 6 -N I e * * e I e e 1 4 || 8 W4
II I t% i 00 CO I Oc I 00 i 00 i 00 CO I oo a Oo oo . W +3
It I ! l we e I t 1 1 1: s.

ll i e I I I l I I I Q.4
16 I I I I I t 8 *J
18 4 C9 CSS 03 0 8 %D e I I I i 1 ' *3**II 8 s-* EN@ Tra i To a a 1 0 8

II I N.- * * * * I e e i 0 0 I I *
OO I CO OO I CO I oo I e-* 718 i t% :| OO CO De4 i %D O Co 'l I I I I I e WIt I i I rara I

18 I I I I I B 1 8 +3
66 I l i l' i i i 1 I I WU
tt .I CDO 8 sDe4 i CD e e i I e i I I M@
le i W Of . Tr3 0 03 I I B i i %

18 i N e o I e e e e i | I - I I I 7%
18 1 't% CO CO AD M Ch o I OO I 00 i 00 1 CO 8 Oo I Oo &M
10 i eem i e* I I I I I I i +3
Il i

* I I I t " OC
i I I I i | COII i

Il f9 'l I I t I I t -**

li r3 I i il 6 I I I B i W *J
18 % I || | i I e l' I i 1 1 MM

00 1 CO 00 0 CO i CO I co 8 Co I Oo e 3 s-*
ll 4D 8 CO || oo i

11 I i | || i i I I I O
ll i e l' I 11 h I i i 8 9 8 C C.
H I U i n I e li e i I OO
H (N I l' | 'l I I i 1 ee Q.

I i +3
fl I e-o i i I i. B ,

i I ** @I l III N '

00 00 00 1 0C t oo 'l 00 3 CO I CO Co 74H 'I %D Oo i

I e ! C *Jle 1 I I
If a 1 i I i I I O
II 4Jh I li so +8 0 8 +8 o i +2 o

'l
1 U%I i

H e-o C >. 8 40 +8 0 *> O I l +8 o 4O I +2 O O
Go I Go '' So I So | So I 80 I88 M CJ e t So go 8o a CO

'l +3 0 I ep li +J W 43 0 4JW $ +3 0 0 *C
tl C 5m i +3 0 +7 0 +3 0 I +3 W
61 -**+N I I e I t I CO
el S M ut i O O Il C B O O I O O h o i C 1 O l o **

* tl O C4 9 Z i Z U Z Z Z e Z Z l Z l Z t Z I we +8
7 it Z s.e.* I i il B I I i i +3 O
$ ll *v I ! Il +3 1 1 M i I $ MM
3 Il I i C .I I I e C t 8 * > 8.

C H I M 'l I I I W l i 1 8= 9>*
ee il i I eo 0 W 8 m i I W I i 1 @
s le t 'I Q. t & I C i I s. I M i 9 W@
C el i M 'l I > W 8 M I 3 1 M 6 4K
O ll 'I -m W s I M e I I O I & I O +8
U H l W C @ l @ s. I M I W l e- e f e I

Q. I he* 1 171 8 3 9m i em I Ie* I I ** I CWla 1 C
.O4 8 1 I I & Ut WO W ab i WM i *@ l Wl4 I U +3e* It O

1 H G re ut I ett ut - I ut G.D =e @ ** M i r* 42 e* Q. 1 e4 S I * ** 3 i MC
97 . Il ed i W W I ee 8 e4 e WM Ut e o I ut ** || @ l Ut I W 8 W@

- It 4 i e eo I se > I ut M+a OM Oe 8 of n OC I CC B CC 1 Wt

e el M I .e I OM I OWU li h G. s . >. I s. 3 I s. +* I s. +* I a= +* I @

.O M
1 C s.c* II * I 'I >. I h@ l s. s. W I O | 0 i O t O Crt 1 OM e -e s. 8 >= 0.4 is b I 3 i C 4 U .' * I UM% e * O. | e Q. I ed O. I em s. 8 ed h I

M 19 M i G t M i 6 t G M L.ee R ee I g -* I LM l CM i 2@ l %G
H H ||> 1 lad i 3". 0 ZN I Z eN M UH I US4 1 U I-* I UE I UE I UE I M sa

J-2



= - - - - - - - n._= 7 - 55 - - 48 - 90 - 49 - 71 - a
= 2 - 22 - - 00 - 75 _ - 52 - 17 - e
= - / - - - - - - - - - m
= - 9 - 00 - 00 00 - 00 00 - 00 - 82 - 42

_

_

= - _ - - _ - - 11 - 43
= - - - _ - - - _ t
= - 5 - - _ - _ - - _ n
= - 1 71 - = 44 38 _ - 82 57 _ a
= = / = 12 - 00 08 _ - 34 71 t-

= = 9 - - - _ l
= = 00 00 - 00 - 00 - 00 _00 - 95 _ 39 u
= = - - - - - - 11 66 s
= = _ - - - - _ - - e
= _ - - -

_
- - = r

86 - - 99 = 08= 9 - - 4
= / = - - 0 - 89 - 72 = 55
= 9 - - - - - e
= - 00 - 00 - 00 . 00 - 00 - 00 92 79 - h
= - - - - _

_
11 - 45 T

= - - - - - _
= = - - - = - - - -
= = 2 - - 44 - - 73 _ 55 - - 43 - 24
= = / - 00 - - 11 - 77 _ - 53 - 95 .
= 9 - - - - _ - - t_

= 00 - 00 - 00 - 00 - 00 - 00 - 38 - 73 n-

= - - - - - - - 11 - 55 - e
= - - - - - - - - s
= -- 6 - - - - - - - - b

- 88 - 93 - - 69 - 83 - a= = 2 -
_= = / - - 00 - 76 . - 42 - 58 -

= e 8 - - - _ - - -
= t 00 - 00 00 - 00 00 - 00 67 - 45 - ,
= a - . 65 - ' .
= D - _ - 0n
= = _ - - - - 'o
= = 3 _ 83 - 71 - 51 _ 35 87 - i
= / _ - 01 - 12 77 - _ 12 _ 86 - rt
= 8 - - - _ - - oi
= 00 - 00 _ 00 - 00 00 - 00 81 - 16 - d
= = - _ - - 1 - 76 - tn_

= - = - _ - _ - - - no
= - 6 _ - = - _ - - - ec
= - 2 - 44 = 8 - 59 _ 03 - 4 - 68 - 87 - s

0 - 22 _ 53 -= - / - 00 - - 45 - 81 - ee0_

= - 7 _ - - - - - - - rh
= - 00 - 00 - 00 - 00 -_ 00 - 00 - 64 - 14 - pt-

= - - - - _

- - - h
- - - 76 -

= - - - - -_

= - - - - - - - (
= - 3 _ 86 - - -_ - - 1 0 - 89 'i

= - 1 34 - - - - - 75 - 82 - 1w
= - / - - - - - - - - 'd= - 7 00 00 - 00 - 00 _ 00 - 00 - 22 - 12 -
= - - - - _ - - - - se
= - - - - _ - - - - at
= - - - - _ - - - - c

_
= - - - - - - de
= 5 _ - - - - - - ef
= / _ - - - - - tf
= 7 _ 00 - 00 00 - 00 - 00 - 00 - 00 00 oa
= - _ - - - - - - _ n
= - _ - - - - - - - - n
= - - - - - - - - so-

= 3 - 96 - - 27 - - - 70 = 05 - ai
= 2 _ - 79 - - 41 - _ - 60 02 - wt
= / - - - - - - - - a
= - 6 - 00 - 00 - 00 - 00 - 00 00 - 10 56 - l

= = - - - - - - 45 - 11 - nu
= - - - - - - - - - op
= - - - - - - - - - io
= - 7 - - 82 - - - - - 32 - 80 - tp
= - 1 - - 54 - - - - 39 - 00 - i

_= - / - - - - - - - - de
= - 6 - 00 - 00 - 00 00 _ 00 - 00 - 32 - 75 - nh
= - - - - - - 11 - - ot
= ) - - - _ - - - - c
= tr - - - - - - - - f
= lny - t0 - t0 - t0 t0 _ t0 - t0 - t0 - t0 - ,o_

= ae. - u0 - o0 - o0 = a0 o0 - o0 - o0 - u0 -
= nma - t5 - t5 - t5 = t5 _ t5 - t5 - t5 - t5 - nn
= it/ - - - - _ - - - oo
= mis - o - o - o - o - o - o - o - o ii

_- _
N N - N - N ttN - N - N - N. = oeb -

- - acd = Nr1 - - - 3
e = t( - - - - n - - - t - _ va
u = 3 - - - e - - - n - _ rr
n = n - - - e - - - a - ef_

1 - - l - s = si = e - - - r
_ w - a - p - e = bet = e - - - g

n = _ r - 3 - - _ o - e - - v - oh
o = _ g - w - 3 - e - l - t - r - a - t
c = - 0 - e - l _ l - i - e - e

= e - 1 - t - - i - - e - h - p - - rl hs
1 = sl - s1 - si - sp - sy - sw - s - se ct

- = e ia - i e - ih - i - i - i - is - i pd - an
. J = l - sp - sy - sw - sl - sl - sl - se - s e - ee

= b = o - o - o - oa _ oa - oa - ov - oat - s
e = a - rs - rs - rs - rr - rr _ rr - ra - rec - e
l = i - ot - ot - ot - oe - oe - oe - oe - ore - nr
b = r - lo - l o - lo - l n - l n - l n - ll - l af - Ip
a = a - hp - hp - hp - he

_
he - he - h - h f - /e
CG - CG - C% - C%a - 3 rT = V - CS - CS - CS - CG

4Iot

!



_ .

Il I l I l | 5 0 1 i C
II I N || 1 8 I I I I I #
ll I C4 I I I I I I I @
Il i N I I I I I I I E
H I in CO I CO I CO I OO f Oo I oo I OO I CO I OO 4
Il I I I I I I I i 1 8 9
il I I i 1 il i I I I I
le i I I I il i I I I I C
al I O I I I i 1 1 i i I P
18 i e-a i I I i

11 1 % 9 I i 1.

I || 8 4 0 8 **
i U I I I I M

la 1 m I CO I Co I oo Oo I oo 8 00 0 CO I Co I oo I D
le I e i I i I I I e i i W
80 I '

8 I ' 8 8 8 8 8 1 ED
is I I I I I I I I I s.
Il i I l . I I I i i i
16 4 m I e i e 8 I I i @
01 1 N

' CO I oo 1 00 t 00 t oo 00 i Oo e C0 , 0C I l -*
I I I I I I I I K

II 8 Crt 11
81 I U 1 I I e i I I 6
il I N I I I I I I I I
H I I 1 8 I I I I I I I
H I I I I I I I I I 'l i *
11 8 04 8 I I I I I I I .i I **
11 i N I I O I I I I I I C
II I m i CO I CO I Co I CO 1 oo 00 0 CO I CO I CO I &II I I I I I I I I i i Wn
H I I I I I I I I I B JD
H I I I I I I l' I i 1 i M
16 1 @ I 11 8 I I I I I e
il I C4 1 0 1 I i e 1 Ii

il I N I i I 9 ;' I I I I **

11 I as 1 00 Co 00 .I 00 1 00 1 00 i OO Co 1 Oo I =
H @ l .I 'l i 1 8 4 o*
H ** I I '

li ' I i =C
11 e i I o il il i I O
Il Q l I e I, I i i s. **
ll 1 (9 I I .

I I il i I d
8 I I I I C+8

H I N I I i I
ti i C3 i 00 3 CO OO I CC i oo oo oo oo I oO I T
el i I I I I I l- 1 i *C
10 I I i 1 0 0 1 1 1 8 +8 0
11 I I I I I I i i u 8 i CU
13 0 @ l i I i 1 CD 1 *II" I l i I W
II I C4 3 8 1 1 I o 1. O I i I I WW
H I N I I I I e i * I i i i @f
II I b I 00 8 CO I oo oo I Oo CO 1 00 00 i 00 I a. +8
18 8 I I I I i i i c.
H I I i 4 il 9 . I i 4
H I I I I i l I $ 4
Il C9 1 1 I B ., T I I I * * *U

10 e-o I ! I i ' O l i I =3
H N I I I I * I I I I e-8
H S I CO Co 00 I oo I oo CO I Co I Oo I Co 3 =5i

11 0 .i I I I I I I @
H I I I I I I 1 @ **
18 I - B I I I I I I MU

4 I a i I I 6 i CDll i

H W I I I I I i 1 i T%
80 i N I I I I I l i I &%
H b I CO I Co !I CO I CO I CO l 00 oo 1 00 oo I +8 M
la I i I I I I I O
H I I I I I I I CC
II || 1 I I I I

, bb l '@a
1 O

H i C9 I I *E" 1 1 i 'I
18 I e4 1 I o , I s er * i i fn +)
II N I i * I I i = * - 8 3M
li c I CO I Co OO Co 1 00 OO CO I 00 I CO I -i

II I il 1 1 I I CD
ll i I I I i O Q.
II I I I I I i ** O
80 b I i '4" b l e i
ti | M E I | 1 OM I I I ~

I 4 8 Q.i

l H
la 1 N I I I 1 e e a I i i T@
H I c I OO CO OO Co oo CO I 00 3 CO I OO n C4
H I ! i i I e || C +8
H a I I ' || 1 1 I O
88 +8 s. 1 I Il i I I 8 4e
H e-* C > I +8 0 *Jo I +2 o u +3 o +2 o *J o I +> o I do I +8 o e.OH M&* 11 Eo M I Eo 50 || So I Eo I Eo B Eo I Eo
11 CEm i +a n +.%7 I +ain +8 n +> n I ** n I +3 n I +> n i +> n i CCi

le +.* *3 N 1 8 4 I i | OO
el E f" @ | O ,

Z l Z 11 2 - E Z l Z l Z I Z l +3+)
O I O I O O O 9 O- t O I O II **-**

O0 2 I* II
Z s.4.*T ll . I I I I | 4 8 I I MU

ID 11 +3 w I I t I l- 8 I I I >0
D _ Il I I I e | I I I I ph
C 68 I I W . I O C 1 9 I @ l W%e* 15 i e I e=* || 1 C Mm I i m i M i W
+8 H ' I mi O I f" S r4 OO I I @ l O I &WC Of | - C i 4 fp .. O I e-* I 4C 1 I s. I Ce i OCO It I fn r* I 3mi C 1 .mf . 3 e* I in i D I 3C i +2
O H m e-4 8

I .C
1 -e* 1 C e-4 i C I +8 4 5 4

il I C i s. I ** q I -* 8 0w Ig I I s. I I :: 1 I 3 4 4W
e=e H N*4 >D I >w * M i > s. >.C 1 53 0 >@ l >*8 I U +8

. I H tp 4.* *-e +3 U i 48 s. +3 C I +> 3 . +*e* t +J e> I +3 +8 1 +8 : 1- mC
'"3 H M - *** s. h .* I -e4 D * * * I e* || se s. I *e*< 0 *4 6 r* O I W (D

H & !: ED h EC 1 EO E s. 6 EC I E3 1 E ED 8 5C 6 E ** I W
ID 19 M I sO 8 se** I a. s3 I s. .a i s. I s. +3 I s ea i s. I sp
*-e II e* O I Om B 0% 0 1 OO I Oron 1 O 3 Omi O% I C s.
4 11 s % Q. I % s. I % fn % Q. I 4* s I % f" I %0 I % s. I %.e f" I * * Q.
1" H @ (D -e4 I @ f" 1 WW W -** I C r" I OW 8 W ** I wm I o@ | No

P-* 86 > I: A l-* 1 AE" 8 Ce e e I AH I AE I C -4 I A l-* I QE I se e 4 i M 8.

Jh

.. .

_ _ ___ ___



1

|
|
|

l

1

eh Il I I I I i t 1 I g
c4 M 18 i I e t i 11 8 8 g

M le P3 I I CDr4 I CD r4 4 C CD I oo 6 Co t9 cqCD I s
D ll I e-* I CD W I CDCD i P3 e il WW ||

q>e U al I- N I o e I o e t * * * e l' 00 1 C e* CDCD
s e i e e e o eOd it 1 O 6 (N CD 1 oo CO I CO OO i eeM l Oo oo #

# It 11 c* I C9 e i I I I Cs. if I I s-* s-* I I Il

Cm il I I I I I i
'I g

l I @
fB 41 la 1 IN I I Oo I l- M CD I OO co i I ee ll 0 04 I C40 t oo i Il rio oo oo t I s.
3 al 1 N 8 e e i e e h t I e e i e e o e i I o,

M ll I Ch I %D O I e-* -e i o0 i CO I oo I .-e o-e I -* M i oo 8 m
@ II I I P3 e i 1 8 h || t I se
4 le i i c*M i i i i Il | I
44 Il e i 8 i e i t I | C

M II I W 8 I CO I I f7 I oo I oo I CD T I en
@ 18 8 ==* I T %D I CO I i e-* 1 00 I OO t oo I e

> 80 8 'N I e o I e o I I e I o e I e e I e e 1 3
CW lt I Ch I o ,-e 8 ,-e c e i oO I Oo oc e ,-..-e e -. I oo I
W --e 18 i I 90 t i I || 1 I I I >

@c tl 9 -* -e i I i 11 I I I I C
@@ It 1 I I I || 1 1 I I M
s. ee 11 C3 8 I oo I I 0 CD I oc I do I e I a

CL s It ** a CD CN I OO i t i o I och I Ch o I o I -*
g rn il N e e e g e e i i i e I e e g e e g e g y
s. > tl U Ch I t% C 3 I .-e M I OO I oo I OC I e-e o 1 O, e i OO I est

it i P3 e U l a l i I I I e
CC Il M e-* I I I i 1 I I I se
lu W 18 I I I I I i i I>> 11 | | Co I I e I M CD I CD W I oo 1 I @
es e* tt C4 I C40 i oo I i o I rio I CD ts I oo I i 4
Ch m la N I * * I e * || 8 * 8 * e t * * I e e 1 I t-e

Ch n W CD M s-* l' 00 I oo I oo I Oo e MM 1 00 0H I

W >e il 8 I I l i I I e(9,C9 1:

DC 61 I 6 e4 -e li t I l i l i e
e-o M 11 1 B 1 I I I I #
M 18 8 W 8 oo I t% CD 1 W CO 8 oo 4 I C> s. It 1 C4 I cf9 Oo I ** o I Ch CD I oo 1 I e

O It i N I e * 1 * * 1 * I e t * e I * * I I @
4 E>* 11 i CD 1 s-8 CD i M e* CO I CO Co I CO I M .-e i oO I 4
U le i i 03r4 I I I I I rn
en e Il 1 I -e w I , I I 1 e i

CA3 C ll 8 I I I I I I I I i *

O H I i 1 Co i T I T CD I C CD I We I l' e
- - * 11 1 CO I Cb CT* I CO I O I Co I Ch CD t WW I o

e> 18 I N t e e i e e I e I e e i e e 1 e e I e
Ba3 in il I CD 1 0 03 I M e-* OO I Co 1 00 1 00 8 0o I oo
>* U al & G CDCP 1 1 I I I I I s.
*-e ee il 4 I I ! t i i I i 1 O
Efa r-e 19 rn j g j g i g g g g

CL le G c 8 8 oo f I I CD CD I W C7 I t 4
AW lt i C4 8 t W I CO I I I CD CD I IN sD t I C
o a s. It i N 4 e e i e e i I I e e I * * 1 1 @
563 81 9 t% 8 or3 i M =* oo I oc i OO I Co I oo I oO I @
M s It i I t%c i i 1 I I I i 1 ee
tu & la t i I l 9 I I I I s. C

CL at i I e i I I I I I CL C
4 Il C9 I I oc I i 1 CT* f9 i T CD 4 f9CD | CDCD I e*
Z@ 11 I ** I oM I C CN I I I C 3 -* i WW 8 CD CD CO I +4
4C ll i N I e e o e I I i o e I e e i e e e e I e -ce
as O 31 I ts i O f7 MO I CO Oo i CO I oo I Oo i oo I .-e T

4 ..*a
11 8 8 WW I I I I I I e C

g il e I i 1 e i O
M se i I I I I I I @U> al I e i oo I I t% N 8 od I e

m s. si e W I on i CO I I I %D %D I o ch 8 0
3@ 18 8 % i e e e e i i I o e i e e

'. oO I es
I TE

Q ut is I ts I CD CD ** oc oO I Oo e oo i MO il

6e4 Il a I (9c7 I I I il I W
>* O 88 I I I I e i I 'l i 04
C3 Il i i I | l i I il i C +3
13i9 11 I f9 i Oo | I @c I t% t9 I te3 e 8 e*

19 I c4 I Of oo 4 CP CN I C CD 40 0 @3
fu DC || I N I e o e e ! I e e i e e e e i e
Q 11 1 %D 1 *-e M I e-* M Oo CO I Co I CO I Oo | OO I 3T

@ It I i 03r4 I I I I @
(/) C ti i i 1 I I ' C +8
ZO 81 t i i I i I OU
Q ce It i tN I I oo I oo I re3 r9 res tN @

.*8 8e=e-* +3 18 i e-e I C4C9 oo ' I CO I CD CD MM i .
$.4 rn il i N O e e e e i e e I o e

i oO I TM1 ce 4.*e e
4U le t %D I t% C% M e-e oo oo Oo I ,* M i CO I
D ce il I e-e e * ! || 1 I I e i C
Je* 18 da i I I i I a i OC
4 CL II M C s. I I I . 1 I l n UO
3> Q li @ @ >. I I I I I i 1 *

843 s. Il CE * 8 *J o do I do I +2 O I do I do I +.8 0 li 70 48
la **** In I Go So a to 9 EO I Go I Eo 1 Eo EO *M
10 E f"N I WW WW 9 e.7 0 1 +2 0 1 ** W I WW I +3 0 L WW il C*

e 3 CD 16 C 0 Ut 6 i i I I i || CD
I C t O I O I O I O I O I O || O i we ch4w 10

Z s.4e+3 t 2 Z I Z t Z l Z I Z l Z || Z e3 0D tl

g/3 T le w I i 1 i i i n in CL
M@ e il i i 1 8 I I il 11 >
3> pe* 50 1 1 I I I I I i I sO

rn Q te I i t i I I I I W JC
D> 11 I I I I f" 1 8 1 in I Ut +8

si-o W 11 8 6 I I @ l I I M @ I 4
e M -e il I e 1 I i -re 1 I I @ . C 0 0 4.*

- re > ll i Ea i re I I @ l I I C 1 O I O
I & +2 le i UC t >e i te i O I e e i O I e* I E
r3 C 11 & I w@ l *> I % i s= I @ l U I -ce I @ l UC

e el e-4 i M i -* I +3 6 U t ** 8 ** I @ l Q l eo
@ 11 4 0 +3 Q. t T 1 @ l C 8 C@ l *J fn 1 W I e-* I @ +e

3 +a .E.a il fn 1 r 8 e* I f" t C 4 ** O I O@ l e-o i I +8
* C en II ** I Cn h I Ch I C I I Ch s. I s.# 1 0 >e ' CU

ti s. 1 .ec I h 1 ee 1 C. I s. O 1 OO I 3 i C M ra
4.rn @4 -* s le en i e CL e D 1 C. I ** t 8" @ l C' CL i W I '" N s.
DeQJ ll Op i Z l I-* I E42 i f* I EC i 2; Ill 1 E6e 1 E I f" 44

J-5



ll I I I I a t i I I I I CW

ll i CD C 4 N CN I I e I e e i i I 4
Il 1 M oo 1 MM t i I I I I I I i #

t t t 4 i a iIt M 11 e e I o e
li oo I oo i OO I oo 1 Oo oO e OO I oo I eIt N l' bW t TT i

I I 8 9 I I I #it o 8 CDCD WT ''

I I I I I I I I CII i M I i

I l I t i I I I QJ11 1 i

tl 1 03CD T EN I I I I I I I T I m
18 i t% 8 CD D 04 I I I I I I I o a @
la el i e * * e i I I e i I I I e i s.
Il N I b CD I Mc l' oO Oo I oo I oo I oo I oo e oo 1 Oo e c.
Il 1 CD t CD CD 4 03M N I t i I i 4 @
ll 1 l I I I I l I t E.

Il i I ' l I I I e i

il i Mo CD C I i 8 I I e C
' l' I e I I e 0 '"s11 i O I CLs 0 CD o

H I e-* I e a e * I | | t I I I I I Il
II ! N 4 o ts Mo 9 Oo OO ! oo I CO I CO t oo 1 Oo I oo 1 S
al CD I (% c MM i I 1 l I I I

80 0 I I

, a I I I t I #4il I i

e i I i 1 I e C:
il 8 On a b r9 I I I I I e 1 i M

8 I I I I I t #le 04 I 0 03 I @ CD I '

It i M i o e I e e t | 1 1 I I I I t M

11 1 N 0 03 M I %D O I oo oo I OO I 00 0 CO I Oo 1 OO I OO I O
88 l CD I b ts i I I I I I I I I e
il I I

'

I I e i I I I GJ

81 4 8 il I I I I f I l s.
It I i T CD I O CD i T I I t M i t t oO I
It ' i 00 I 0 03 o I e i M i i i 10 p i G#

ll 1 03 e * I e o e 1 e i e a 8 I e e 1 4
19 N CD T 4 S t% oO Oo I oO I Co I Co I OO I oO I CO I I-*

18 I CD c'3 03 I I e I i 1 I I e

H ll i || 8 I I I I I
le I L ll i I I I I i e
il 03 0 | WW l I a e T I CD CD I I T t% i #

' I l o aoo I I OM I CIt W i CD O C3 o e
8 I e i e e i I e e i G31 C4 - I e o e * I i

It i N e Cart cc I OO . OO I oo I CO I 00 i OO oO a OO I W
tl CD I MM i i I i 1 I I l I 4
il I e i i i t i I i I M

t IIl 11 4 0 I I I i

I MM I *I i 1 I Iel || I W03 o tD i

8 03CD OW 4 8 I I I I C7 M i =11
'

H || C9 i e * * * I I I I I 8 * e I o
oO I Co I oo e oO oo 1 OO t oo I eN I cr3 U") T I OO 'H '

it W CD I P3r3 11 11 6 I i t i I
18 +8 I I . I I I I I I s.
H M e | I I t I I I I i o
II O 4 MC | 03M i 8 8 i T 1 I I C9 CD 4
H d I M CD Tr3 I I I I o i I I CD D E #

I I 4 o I I I e e I C84 04 8 e e e e I !

11 N I CDCD ' OW 8 Oo I oo 1 Oo I CO I OO l oo I oO l OO I @
b I rart !I I I I I I 4 a i e80 li

it ' il 1 1 8 0 8 8 I I 8 W e
H || 0 t i I I I I I s. C
H II CD f9 d CD 1 I I i 4 I C3C9 i CD CD I GO

*l' M. I W0 1 aII C9 Il 40 4 CD C9 9 I I I e f
I e e i edH e-* e i e ,i g I e I

H N TW CD CD CO oO OO I Oo 8 Oo I Co I oO I OC 0 * d
H b C903 I I I I I I I MT
ll | I I I I I t e C:
H 1: I I I I I I O
It ' il M IO CD r3 I I I I I I CD 6 mO
H rab C3T I I t a e 1 o I M
II W e * * * I I I I 4 1 * I @
St N @ CD rain OO I OO OO I Co 1 Oo 1 OO I Oo 6 oo i T4

I I I I I I as +318 t% 1 Cara si-e e * I '

Il | I I I I I I I #
18 I I i a i I I I I

o f.JH l' Of Q3th '

l I I I I 4 I C
(NIO Ob ' I e I i I I I -C7 uII '

li 03 i * * * * I i l l i I I @3
H ' N I MM S C7 OO Oo I oo 8 Oo I Oo eOo I oo I oo e M
H ' %D 8 TO Mr3 I I I I I I I 3T
H I I I I I 4 I l Q>

18 8 il I i I I I I C +3
II 1 r3M 0 03 | || 0 l I I 1 | CO
ti t% T CD i CN C3 I I .I I e i I w C,#
88 M e e I e e | I 1 I i t #g

80 % CO CD r3 i OO OO OO oo .. OO I oo I CO t Oo 6 Mu
11 @ It OD MOS 'l 9 I i i TM
11 8 || il B e I I C
BI I i || 8 8 I I OC
H #^ I I L . I I I I e uo
II M C s. || 9 i i I I I I M

il #o I +3 0 0 +8 o a#O I #o 8 4il M @ >= 1 +3 C | 40 0 #o +8 o I #o,
Il CS* So So I So i So I So I So I So e So 1 5o I So 9 m f"

It ****M # 10 #W I # 10 1 #W t #D i # 10 i *a n I *ala I +310 I +3 D t CM
e H SMN I it 3 i l l e i e CO

T II O@W O O I O I O I O 4 0 t O e o I O .I O I -ce CL

q 10 Z Ei.D Z +8 Z l Z Z t Z l Z f" I Z t Z l Z I Z t +3 0
H +8M C 8 i i I C 6 I I P G I M CL

E'
-ce it i'

M i 1 1 1 @ I I 4 C i i >H w
M W I M i I & I I I @ 4 I s. @

GI B C B s. I en I I Q l I W4*a It Q. i

> t Se i M i 3 i M i b 9 P G W +3C H i

fn 'I Ga i 4 O I @ I O I 3 1 4O If I h I

O H l' @ | tu I s. fM i & I c-* I +3 I I O I o wn
-H l' O. I a. M 'l I O I I I I I f9 il i e-* I I c=4 8 8d I i & I I M i O

I I & W WO I e& U to e a e@ t W4 I la M 4 mM i fC3 II .
88 11 sp @

||

e E2.T dW l eie M t d +3 6 --* CL I -ce >. 3 ce 3 i M M i M @ t uC9 Il i

P"3 Il M ' ce W il M @ WM i sp M I in --* I W I m I W I @ CL I @ >. I f" O
4 O es I Cf I OC l OC a OC I O I O 1 @-II 4 ' W> -l eM#

O. Ms CL t s. >. I s. 3 0 kW I s. ..e e s,. d I s. W I s. m I +3GB -H M 'l O9 'I OWU
s. s. @ O I O i o I CO l OO I oO I C +3 I O +8 I CU-* 11 M -1 s. @ i

4 H a= QM O M 4e e-* O. 6 M CL I e e O. I M s. I M s. I M s. I ew O I ee O I ** e
M II M 1 @ @ to 4M i 4 -ce I g me i 4 f" i Ee t 4m I 4 Q. l & CL l Nh
H 18 > ZN ZNM UM i U ld i U 9d I WE I WE i UC I UM i U U3 3 M 44

J-6
1



_

Table J-2, continued.
============================================================_============= ===================================

Nominal --- -

- ==Date ==- -------------------- = -----=-- -------

Vartible treatment
(lbs/a.yr) 6/17 6/23 7/5 7/13 7/26 8/3 8/25 9/2 9/12 9/15 9/27 10/13

--------------------------------------------------------------------------------------------------==--- ____

Chlorosis- No tut 0 0 0 0 0.17 0.04 0 0 0 0 0 0
Spots white 3 500 0 0 0 0 0.33 0 0 0 0 0 0 0
--------------------------- -------------== .==. _ -------- .---- --- .- ==-----------------------

Chlorosis- No tot 0 0 0 0 0.04 0 0 0.25 0 0 0.13 0.71
General pale green 3 500 0 0 0 0 0.08 0 0 0.08 0 0 0.17 0.67
------------------_ __-----== __ --- ---------------------- ._. ------------------------------------

Chlorosis- No tot 0 0 0 0 0 0 0.21 0.46 0.50 0.54 0.42 0.17
General yellow 3 500 0 0 0 0.04 0 0 0.33 0.29 0.25 0.54 0.25 0.08
----------_------___---------------------- _ ---------------_-__----- - _=-_--____-- -_----------=___------_ _

Chlorosis- No tat 0 0 0 0 0 0 0 0 0 0 0 0
General white 3 500 0 0 0 0 0 0 0 0 0 0 0 0

e4 --------- ...---------------------- ___- __ _------ ------------------------- ------------------------

la Chlorosis- No tat 0 0 1.67 19.79 23.33 11.04 2.92 44.38 5.00 5.83 5.00 35.00
% leaves plant 3 500 0 0 0 15.63 23.13 3.33 3.13 35.63 1c67 5.63 3.13 30.00
------------------------------------------------------------- __------------------------------------= -----

Chlorosis- No tut 0 0 0.83 5.21 7.29 1.88 13.33 17.08 34.50 46.67 45.83 70.00
% ares per 500 0 0 0 8.75 8.54 0.63 12.92 6.46 15.42 39.58 37.50 62.92
affected leaves
--------=- -- =--- ==-------- . ----- _----- -. ------------------ . __ ---

Deformity- No tot 0 0.25 0 0 0 0 0 0 0 0 0 0
Tip curlin33 500 0 0.21 0 0 0 0 0.04 0 0 0 0 0
-------- ___ ---- . --------------------------------------------------------------------------------------

Deformity- No tot 0 0 0 0.21 0 0 0 0 0 0 0 0
Margin curling 1 500 0 0 0 0.21 0 0 0.08 0 0 0 0 0
----------_-_----------__--_---- ____=_z --__-----_-----_-------------_--------------------------------__ --

Deformity- Whole No tat 1.00 0 0 0 0 0 0 0 0 0 0 0
leaf curlin93 500 1.00 0 0 0.04 0 0 0 0 0 0 0 0
------- --------------___- --------------------------------------.- _- == _--- -------------

Deformity- No tot 0 0.33 0 0 0 0.46 0 0 0 0 0 0
Tip wrinklinga 500 0 0.63 0 0 0 0.25 0 0 0 0 0 0
-_------ _ ---==----------------- =---------- - ----_----------------_------___-----_------------__-----

3/In e3ch observation condition was noted as 'l' present or *0', absent. The resultant mean represents the, frictionofthepopul$tionaffectedwiththecondi[ ion.+
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Table J-3' VISUAL
EVALUATIONS OF ALFALFA, tions per replication)Each value given represents the mean of 24

MARANA FIELD SITE..

plants evaluated (8 replications .: 3 observa for any given variable at a particular
treatment level.

===============================================================================================================

-----------------------------------Date---------------- -------------------------

Nominal First -------Second Harvest-------- -- ---Thi r d H ar vest------------
V3riable treatment Harvest

(lbs/a yr) 7/26 8/3 8/25 9/2 9/9 9/15 9/27 10/13 10/24 11/3
_______________________________________________________________________________________________________________

Height (cm) No tot 75.4 18.5 69.0 74.5 77.8 10.6 28.8 42.0 42.0 43.0
1000 75.3 18.1 68.6 74.5 72.3 9.8 27.5 38.0 44.0 43.2

_______________________________________________________________- _ _ ___________________________________________

Turgiditya Ho tot 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1000 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

_______________________________________________________________________________________________________________

Epinasty3 No tut 0 0 0 0 0 0 0 0 0 0
4 1000 0 0 0 0 0 0 0 0 0 0
1

va ________________________________________ _________________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - _________

Tip necrosis 3 No tat 0 0 0 0.13 0.17 0 0 0 0 0.04
1000 0 0 0 0.58 0.88 0 0 0 0.29 0.25

_______________________________________________________________________________________________________________

Mirgin necrosis 3 No tot 0 0.04 0.08 0.17 0.08 0 0 0.13 0 0.25
1000 0.04 0 0.17 0.46 0.88 0.13 0.17 0.13 0.29 0.54

.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . - _______________________________________________________________

Necrotic spots 3 No tot 0.21 0 0.88 0.03 1.00 0.54 0.04 0.79 0.63 0.92
1000 0.04 0 0.96 0.96 0.83 0.33 0.13 0.96 0.63 0.63

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ = - _____________________________________________________________________

Few lesions 3 No tot 0.29 0.13 0.67 0.54 0.43 0.38 0.83 0.46 0.67 0.58
1000 0.17 0.13 0.63 0.42 0.33 0.42 0.75 0.42 0.67 0.46

_____________________________________ ______________________________________________________________________

Many lesionsa No tot 0 0 0 0 0 0 0 0 0.25 0.13
1000 0 0 0 0 0 0 0 0.04 0.08 0.17

_______________________________________________________________________________________________________________

3/In each observation, condition was noted as 'l' present or *0', absent. The resultant mean represents thefractionofthepopulationaffectedwiththecondikton.
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Table 3-4. VISU41. IVALUATIONS Of COTTON, NORTH GREENHOUSE. Each value given represents the mean of 12 plants evaluated (4 replications x 3
seasurements per observation) for any given variable at a particular treatment level,

_ ...__.__:3.___..._______________.._-3.__. __ee___...__________ .___... ____.__.__________.___= ____________________ . _

---DateNominal
---- ---

b r) 6/14 6/22 6/27 7/6 7/11 7/18 7/27 8/4 8/9 8/15 8/23 8/30 9/8 9/13 9/29 10/5
...__. _ . ._ . . _ _. ._ .... ........

_

Height 0 15.0 21.2 26.2 38.3 45.3 56.3 73.8 86.5 90.8 95.3 98.4 103.9 106.6 108.3 115.8 128.1
per plant (ce) 500 16.6 23.8 25.9 37.5 52.5 65.1 81.3 92.2 94.7 96.8 96.3 97.3 100.0 101.8 105.9 112.6

. .. _ .... _. ....

Turgiditya 0 1.00 1.00 1.00 0.83 1.00 0.75 1.00 1.00 0 1.00 1.00 1.00 1.00 1.00 1.00 1.00
500 1.00 1.00 0.92 1.00 1.00 0.50 1.00 1.00 0 1.00 1.00 1.00 1.00 1.00 1.00 0.92

. . . . . . - _ ... . .

Epinasty3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

... . _... .. ... . ..

4 Number of nodes 0 2.00 3.92 4.25 5.42 6.42 8.08 10.58 10.33 10.42 11.33 13.08 14.08 14.58 15.50 18.75 22.50'

h per plant 500 2.00 4.67 4.25 5.17 7.83 8.33 11.17 10.75 11.92 12.33 12.42 13.50 13.33 13.75 16.58 19.33
"

. .

Number of stees 0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
per plant 500 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

_-- ..

Number of squares 0 0 0 0 1.42 3.17 8.50 11.00 9.08 7.25 4.25 3.58 4.67 2.50 2.58 13.33 15.08
per plant 500 0 0 0.42 1.42 7.00 13.00 14.75 9.58 5.92 3.00 0.83 1.17 0.17 0.92 12.67 11.25

.. ....

Number of blossoas 0 0 0 0 0 0 0 1.75 2.42 1.50 1.83 0.67 0.25 1.00 0.58 0.33 0.58
per plant 500 0 0 0.00 0 0 1.08 3.42 3.17 1.75 1.08 0.25 0 0.08 0.08 0 0.17

__
. __

Nueber of balls 0 0 0 0 0 0 0 0.17 4.42 7.83 10.00 13.83 14.58 13.58 15.42 13.33 9.58
per plant 500 0 0 0 0 0 0 0.33 7.33 13.25 15.08 18.25 17.08 16.83 16.83 10.42 6.75

.

a/In eich observation, condition was noted as '1', present or '0', absent. The resultant mean represents the fraction of the population
affected with the condition.



.= --_
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Table 3-4 continued.

======--. ..... .____________________== __.. _.....__..=_____ ______..__...-i.___.... ====.___ ___.._=======____.___.2=_____..___.========-

......----Dite----po init _..

Viriable treitsent
(Ibs/a.yr) 6/14 6/22 6/27 7/6 7/11 7/18 7/27 8/4 8/9 8/15 8/23 8/30 9/8 9/13 9/29 10/5

._... .

Tip necrosisa 0 0 0 0 0.58 0.75 1.00 1.00 0 0 0.25 0.83 0.83 0.67 0.25 0.50 0.33
500 0 0 0 0.67 0.92 0.92 1.00 0 0 0 0.92 0.83 0.75 0.25 0.67 0.50

.- ._. . ._.......... .-

Tip necrosis- 0 0 0 0 45.00 30.00 63.33 89.17 0 0 1.25 12.92 7.08 3.33 1.25 5.42 3.33
I lewes per plant 500 0 0 0 55.83 29.17 59.17 87.50 0 0 0 8.75 10.00 6.25 1.67 11.67 7.08

_ _

Tip necrosis- 0 0 0 0 0.58 0.75 1.33 5.00 0 0 1.25 4.17 4.17 3.33 1.25 2.92 2.08
I area per 500 0 0 0 0.67 0.92 0.92 4.67 0 0 0 4.58 4.17 3.75 1.67 7.92 5.83
affected lewes

.- . _ . .-

Margin necrosisa 0 0 0 0 0.25 0.17 0 0 0 0 0 0 0 0 0 0.08 0.42
500 0 0 0 0.17 0.08 0.08 0.17 0 0 0 0 0.08 0.08 0.25 0.08 0.67

g ... . ..

#' Margin necrosis- 0 0 0 0 10.00 0.92 0 0 0 0 0 0 0 0 0 1.67 7.50
I lewes per plant 500 0 0 0 8.33 2.50 4.17 15.00 0 0 0 0 0.42 0.83 2.92 1,67 6.25

..- . .. .... .. ...

Mw9in necrosis- 0 0 0 0 0.25 0.17 0 0 0 0 0 0 0 0 0 0.83 7.92
I area per 500 0 0 0 0.17 0.00 0.08 0.83 0 0 0 0 0.42 0.42 3.75 1.67 8.33
affected lewes

. .- . ..

Spot necrosisa 0 0 1.17 0 0 0.08 0.25 0.08 0.08 0 0.17 0.17 0.08 0.08 0.17 0.42 0.33
500 0 1.17 0 0 0 0.08 0 0 0 0 0.17 0.08 0.50 0.17 0.67 0.25

.-

Spot necrosis- 0 0 46.67 0 0 0.83 6.67 7.50 0.42 0 0.83 0.83 0.83 0.83 0.83 3.75 1.67
I lewes per plant 500 0 53.33 0 0 0 0.83 0 0 0 0 1.25 0.83 4.58 2.50 12.08 2.50
._._. -. .-

Spot necrosis- 0 0 17.92 0 0 0.83 0.08 0.42 0.42 0 0.83 2.08 0.42 0.42 1.25 4.58 5.00
% arei per 500 0 15.00 0 0 0 0.42 0 0 0 0 0.83 0.42 2.50 3.33 9.17 1.67
affected lewes

.

a/In each observation, condition was noted as 'l', present or '0', absent. The resultant mean represents the fraction of the population
affected with the conditton.
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Table 3-5. VISUAL EVALUATIONS Of COTTON, SOUTH GREENHOUSE. Each value represents the mean of 12
plants evaluated (3 rep 11 cations x 4 observations per replication) for any given virtable at a
pirticular treatment level.

===================================================================================================

Nominal -- -- = =---------------------Date------== ------------- - -

Variable treatment
(1bs/a.yr) 7/8 8/1 9/9 9/28 10/10 10/19 10/26 11/1

--------------------------------------------------------------_ _ _-- ----------------------------- _

Hei3 t 0 26.1 51.2 128.4 132.1 132.5 133.4 135.3 138.6h
per plant (cm) 1000 24.7 48.4 107.0 107.9 115.0 115.9 118.4 121.3

----------------- _- ---- - ==---------------------------------- _ ----- -------

Turgidityl 0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1000 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

. ----------------------------- _-_ ---==_= _=---------- _- _ _ = _ _ _ - . -- ---------------_

Epinisty3 0 0 0 0 0 0 0 0 0
1000 0 0 0 0 0 0 0 0

e-.
== --- ---- -- --- ------- - - ==- = ----------

e -------- ------ = --

F3
v) Number of nodes 0 2.33 6.17 13.67 15.18 15.42 15.75 17.08 19.08

per plant 1000 2.00 6.18 13.17 14.92 15.25 15.67 17.00 18.50
---------------------_==--_. _ - - - _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -_

Number of stems 0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
per plant 1000 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

------------- = - - _ _ == ------------------------------------------------- =-- =- ---------

Number of squares 0 0 4.00 11.17 0.58 0 0.33 1.75 4.92
per plant 1000 0 3.91 7.58 0.42 0.75 0.42 1.58 3.67

---------------------_. - --------------------------------------------------_----_--------------

Number of blosscus 0 0.25 0 1.75 0.42 0 0 0.08 0
per plant 1000 0 0 1.17 0.25 0 0 0.17 0

------------------------ --- ---------------------------------------------=. ------ . - = = - _ - - -

Number of bolls 0 0.08 0 14.67 23.42 21.50 18.67 16.00 14.58
per plant 1000 0 0 16.25 21.58 19.67 17.33 14.00 12.08

, ------------------------- _=----------------------------------------------------------------------

1/In each observation, condition was noted is '1', present or *0', absent. The resultant mean
represents the fraction of the population affected with the condition.



Table J-5 continued.
===================================================================================================

Nominal -- -- =----- -- ==---- -----Date----------- =-------- ------

Variable treatment
(1bs/a.yr) 7/18 8/1 9/9 9/28 10/10 10/19 10/26 11/1

_ _ --------------------_ _ ----------------------------------------------- _----------------- _ _

Tip necrosisa 0 0 0 0 0 0.33 1.00 1.00 0.83
1000 0 0.33 1.00 1.00 1.00 1.00 1.00 1.00

------------- --------- .....------------- = -__---=- = =- _ -------_

Tip necrosis- 0 0 0 0 0 1.67 17.50 12.92 8.75
,

% leaves per plant 1000 0 1.67 19.58 35.42 30.00 36.67 37.50 34.17 <

----- -_-_ ------------_---------------------_---_--------_--_--------------------------------

Tip necrosis-' 0 0 0 0 0 2.08 38.33 60.00 10.42
% arei per 1000 0 1.67 8.33 10.42 10.00 17.50 23.33 13.75
affected leaves
----------__- _ --- - __ --------------- ---------------------------. _----- _=----

Margin necrosisa 0 0 0 0 0.08 0.08 1.00 0.92 0.75
1000 0 0.08 0 0 0.50 1.00 1.00 1.00e4

I
m _ = - - - - - - - _ _ . - -- --_--__--_----------_--_-------_------_--___ - -----------=. _--

O
Margin necrosis- 0 0 0 0 0.83 0.42 17.50 11.25 7.92
% leaves per plant 1000 0 0.42 0 0 19.17 36.67 37.50 34.17

'

------==. _. --- _=-----_-___ _ _ _ _ _ _ _ ------------------------

Margin necrosis- 0 0 0 0 0.42 0.83 38.33 59.17 9.58
% area per 1000 0 0.42 0 0 5.00 17.50 23.33 13.75
affected leaves
--------------------------= ___ -------------------_ -_------------ -----------------

Spot necrosisa 0 0 0 0 0.33 0.08 1.00 1.00 0.67 i

1000 0 0.25 0.58 0.67 0.42 0.83 1.00 1.00 t

--- ___ __-___ - ===----- _ ----------- -------------------------------------------------
_

Spot necrosis- 0 0 0 0 2.50 0 0 1.67 1.25
% leaves per plant 1000 0 1.25 13.33 25.83 4.16 0 0 0
--------------------- _ _ _

- -- .--------- _ --------_ - _===----------------: __ =---

Spot necrosis- 0 0 0 0 4.58 0 0 0.83 1.25
% area per 1000 0 1.25 5.42 7.50 1.67 0 0 0
affected leaves
= - - - - - - - = _ - - _ _ _ _ .- - -= ----------- _ -_=--------- - -___ = -----------------

3/In each observation, condition was noted as '1', present or 'O', absent. The resultant mean
represents the fraction of the population affected with the condition.
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-Table J-6.lu atedVISUAL EUALUATIONS OF DARLEYNORTH GREENHOUSE . Each 123o6servattonsperrepItcation$aluerehresentsthese$kiofpIwits eva (4 repItcations .: for an given varta e at a
particult treatment level.

=======================================================================================================

Nominal -- --

-

-- =Date------------ - =-- - - ----- ----

Variable treatment -

9/29 10/7 10/12(lbs/a.yr) 8/17 8/24 9/1 9/8 9/14
---------==_== ------------_---_ -----_ _____ ._--___ _______--_-_-_-____-_---= - ___==

Height 0 42.8 46.1 54.3 58.9 62.2 68.3 69.1 67.6
per plant (cs) 500 39.8 40.5 52.2 57.8 59.8 69.4 68.0 6?.1

--_-. --- _ _ . _ - . _ _ ------

_ =_ ____ _ ------

Number of tillers 0 3.42 6.33 8.75 11.83 12.58 19.83 19.50 19.33
per plant 500 2.50 4.33 8.75 10.92 13.67 17.75 17.58 15.83

---- = - - _- -=___. __ _ ___

--

___

- . _--_-----_---

Number of collars 0 2.67 3.08 3.75 4.33 4.25 5.08 4.50 4.67
per plint 500 2.17 3.00 3.58 3.92 4.17 5.00 5.08 4.75

-_---- _ - ._ __ ___

Number of spikes 0 0 0.08 0.75 1.50 3.42 9.08 12.67 13.67
p per plant 500 0 0.25 0.75 1.67 2.08 8.67 12.33 11.83
zg ----- _. =--___--__ ---= _ -- __=____ __ - ==------= - ----------

Turgidtty3 0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
'500 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

_= __:_=__ _- _ __ -- = -- =- _- _ = =_-_-=_ ____ ___-_ _ = - -

Epinisty3 0 0 0 0 0 0 0 0 0
500 0 0 0 0 0 0 0 0

___---- _ _ ._-_-_ _

-

.__

Tip necrosis 3 0 1.00 0.92 0.92 0.82 0.92 0.75 0.83 0.67
500 1.00 0.92 1.00 1.00 0.83 0.83 0.92 0.92

_ ===-- _ - ___ ____ .--=__________=_ _ __ =

Tip necrosts- 0 83.23 25.00 37.50 23.33 11.58 16.67 21.67 15.83
% teaves per plant 500 91.67 12.08 29.58 18.33 7.41 24.58 31.25 25.83

_ -_-_-_---=____ _ - -- -___ -_-____-___ -- _ ---- --__--_-- -- ____

Tip necrosis- 0 1.00 4.33 4.00 3.08 2.83 3.75 4.17 1.67
% area per 500 1.00 2.33 2.42 2.42 1.17 7.92 4.58 1.92
affected leaves

______=-- __

3/In each observition, condition was noted as *1', present or *0' absent. The resultant mein
represer.ts the fraction of the populatton affected with the condition.,
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Table J-6 continued.
'==================================================--- e==================-=============================

'

Nominil -----------------------------Date---------------------------------------
Variable treatment

(1bs/a.yr) 8/17 8/24 9/1 9/8 9/14 9/29 10/7 10/12-
-- _____= - _ -------- ==-----------------------------------------------------------------------

Spot chlorosis- 0 8.33 .10.83 0 0 1.67, 0 0 0
% leaves per plant 500 27.08 22.50 0 1.67 0 0 Oc 0

.

a .,

- - = = _ = _ . - _ -----_ - __- --- _ .

-

,,

Spot chlorosis- 0 -4.17 - 10.00 0 0 6.67 0 0 0
% area per 500 22.92 20.42 0 2.50 0 0 0 0 ,95

-
affected leives
------------- _ - ----___ _ _____ -- =---------------------- --- __ --------------------

Chlorosis- 0 0 0 0 0 0 0 0 0
Spots pile Steen1 '500 0 0.08 0 0 0 0 0 0

,

-------------- - _ _ _ .-- -=-- ___ _-_----------=_ _ --------------------------------------------

Chlorosis- 0 0.33 0.50 0 0 0 0 0 0
Spots ye110w1 500 0.75 0.75 ' 0 0.08 0 0 0 0

-

__ -.------------ ;,---- --------------------------------------------------------------------------==

I Chlo'rosis- 0 0.08 0.25 ' ~1 0 . 0 0.08 0 0 0
~

-

S ots white 3 500 0 '0.33 0/ 0 0 0 0 0M
P fCD

J---- _ _ ===_ ==__ _----------------------------,------------------- ,-----------------,

General chlorosis- 0 7.50 3.33 25.83 19.17 26.67 38.33 43.33 75.00 _

% leaves per plant 500 46.25- 3.33 23.33 20.83 28.33 40.00 41.67 -70.83
,

--------_ --___= _ -=- - =-- _ - == _ - - - - - _ - - - - - - - - - - - - - - - - - - _---

General chlorosis- 0 8.33 12.08 60.83 57.50 61.67 68.33 63.33 84.17
% are, per 500 55.83 7.50 66.67 65.00 61.67 65.00 63.33' 85.00'

affected leaves ;
1

==-_ _ ___=. - -------- ___ - ==-------------==.- ===- -= ____--.---- ,----_----_-------

Chlorosis- 0 0.08 0 0.92 0 0 0 10 0
General pale green 3 500 'O.67 0 1.00 0 0 0 'O 0.

.

------. _ - - - = - - = _ _-_----------------- ---------------------------------------------------------

Chlorosis- 0 0 0.25 1.00 1.00 0.92 1.00 1.00 . O
. -

General ye110w3 500 -0.08 0.08 1.00 0.92 1.00 1.00 1.00 0
,

*

----------------------- _ __ _ - _ _ _ _ - - _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
'

'Chlorosis- 0 0 0.08 0.92 1.00 1.00 1.00 1.00 1.00 -

General whitea,. 500 0.08 0.17 1.00 0.92 1.00 1.00 1.00 1.00
.

-------------= ----------==-- - - -_- ----_------------------------_-------------_-----_---------- .

3/In each observation, condition vis noted as '1' present or '0' absent. The resultant mean
represents'the fraction of the population affected u,th the condition.,t

.

- _ -
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Table J-7. VISUAL EVALUATIONS OF BARLEY SDUTH GREENHOUSE
Each value given represents the mean of 18,olants evaluated ($,

replications x 9 otiservation: per replication) for any given
variable at a particular treatment level.
==================--_ ========================================

Nominal ------ --Date--=- ==-----

'

Variable treatment
(lbs/a.yr) 7/19 8/8 9/14 9/23

--------------_----------------_-------------_------------ -

Height 0 24.8 45.3 60.8 61.4
per plant (cm) 1000 21.5 43.9 65.2 67.2

------- _ ._=__ _ _-------------------_------------_

Number of tillers 0 1.22 6.17 14.06 15.11
per plant 1000 1.11 6.83 12.11 17.22

-----------------------_ --------------------- ___ _ -------

Number of collars 0 2.06 3.22 4.50 4.56
per plant 1000 2.11 3.11 5.28 5.11

----_-------- --__ -------------------_----------- = ------

Number of spikes 0 0 0.39 7.67 11.67c.
J, per plant 1000 0 0.17 9.78 13.50
o -----------_--_----_-----_. -----_------------__---_---_--_-_.

Turgiditya 0 1.00 1.00 1.00 1.00
1000 1.00 1.00 1.00 1.00

- _ - = _ _ =_ .__----------------------- -_-__ _

Epinastya 0 0 0 0 0
1000 0 0 0 0

----_ ----_-_------_-_---_-_----------_---_---------__--_---_.

0 0.50 0.11 0.72 0Tip necrosisa
. 1000 0.44 0.11 0.83 0.06

------- - -----___ __ = -------_-------- _--------

Tip necrosis- 0 11.11 0.56 17.22 0
% leaves per plant 1000 12.22 0.56 16.67 1.67

_---------------------_--------------------------------- .

Tip necrosis- 0 2.50 0.56 7.56 0
% area per 1000 2.22 0.56 8.28 1.67
affected leaves
----_--------_------_------------_-----_--_-------__----------

condition was noted as 'l* present ora/In each observation,
'0', absent. The resultant mean represents the, fraction of
the population affected with the condition.



_

' Table J-7 continued.
==============================================================

--Date---------=- =Nominil --------

Variable treatment
(1bs/a.yr) 7/19 8/8 9/14 9/23

--- __ =-_ _==-------- . =------------------------------------_

Margin necrosisa 0 0 0.06- 0.28 0
1000 0.06 0 0.44 0

-----_= ___--------------------------------------------------

Margin necrosis- 0 0 0.28 3.89 0
% leaves per plant 1000 1.11 0 7.78 0'

_------_------------------=-- - _ _ _ _ - - - - - - - - - _ - - - - - - - - - - - - - - - - -

Margin necrosis- 0 0 0.28 3.89 0
% area per 1000 0.28 0 2.56 0
affected leaves
-------- --- _-- - --- _ -----------

Spot necrosis 3 0 0.22 0.56 0.50 0.28
e4 1000 0.06 0.33 0.50 0.39
I
pg ---= -- -----__-_----- - __ - - - - - - - - _---- .

Spot necrosis- 0 3.89 2.78 16.39 5.56
% leaves per plant 1000 1.11 1.67 15.00 7.22

.
----------- _ _ _ __---------------- . . _ = - - _ - - - -_

Spot necrosis- 0 1.39 2.78 6.67 4.44
% ares per 1000 0.28 1.67 9.44 6.11
affected leaves
--------------------------- __ . - _ _ - =-_-----:--- --- ..--

Tip chlorusts- 0 10.56 13.33 0 0
% leaves per plant 1000 13.89 12.78 0 0

------- -_---------------------------------------------------

Tip chlorosis- 0 0.61 7.78 0 0
% arei per 1000 1.50 8.61 0 0
affected leaves
------ ------- . - _ _ - - .----------------------------------

condition was noted as '1' present ora/In each observation,
'0' absent. The resultant mean represents the fraction of
the, population affected with the condition.

__- --



_ _. _ _ .-.
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' Table J-7 continued.
==============================================================

Nominal - ---- -Date-=- --- -----

Variable treatment
(lbs/a yr) 7/19 '8/8 9/14 9/23

-_------------__----_- -___-----------_-_-_= -____--_-__

Chlorosis- 0 0 0 0 0
Tip pile green 3 1000 0 0 0 0
---------------_ -___ _-------_---------__-_--_--- -

Chlorosis- 0 0 0.28 0 0
Tip yellowa 1000 0.17 0.39 0 0
--_----------_-____---_-_-______---_-_-_ ---------_--______---

Chlorosis- 0 0.39 0.39 0 0
Tip white 3 1000 0.22 0.33 0 0
=_ _ -__----_---- - ____---_---------_-------__--_---_._

Margin chlorosis 0 0 12.78 0 0
% leaves per plant 1000 3.89 10.56 0 0

e,-< _. =-______. -- __--_-=- __ .---

k$ Margin chlorosis- 0 0 15.56 0 0
% area per 1000 0.56 11.67 0 0
affected leaves
----__-- - -=__ --- --_-----_-- - ___ --__--__---_----

Chlorosis- 0 0 0 0 0
Margin pale green 3 1000 0 0 0 0
_ _ _ _ _ _ _ _ _--- -_ ----_--_-__-____---- ..--------____-----

Chlorosis- 0 0 0.72 0 0 "

Margin yellow 3 1000 0.06 0.67 0 0
--_--_--_------------_-_-_--_______---_-- ..--_------_--------

Chlorosis- 0 0 0.17 0 0
-Margin white 3 1000 0.11 0.06 0 0

-= - - - - - - - - _ - - - - - - - - _ _ - - - - _ - _ - - _ - - _ _ - - - - - _ - - - _------

3/In each observation, condition was noted as "l' present or
"O' 3bsent. The resultant mein represents the, fraction of

i the, population affected with the condition.



. - -.

Table J-7 continued.
i =============================- ===============================

Nominal =- ==-- Date-- -- = ==

Variable treatment
(1bs/3.yr) . 7/19 8/8 9/14 9/23

- - - - - - - - - - - _ _ _ _ _ _ _.---___ ------------------------- - --

Spot chlorosis- 0 0 13.33 0 0
% leaves per plant 1000- 0 3.33 0 0

-- __ - _ - _ _ _ _ --------------- . -- ---------------------

Spot chlorosis- 0 0 11.11 0 0
% area per 1000 0 2.78 0 0
affected leaves

____ _ - - _ - _ _ _ _ = . - _ _ ---------____. _-

Chlorosis- 0 0 0 0 0
a 1000 o o, o oSpots pale green

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ----------

Chlorosis- 0 0 0.44 0 0
Spots ye110w3 1000 0 0.17 0 0
- - . . --- _ - _ - _ -

-- -----------_ __------

I Chlorosis- 0 0 0 0 0

bi Spots white 3 .1000 0 0.06 0 0
__.=__-- _- _ ----- - = _ . -------

General chlorosis- 0 8.89 2.78 42.78 43.33
% leaves per plant 1000 16.11 4.44 46.67 45.56

,

__ ------------- _ _._ - - - - - - - - - - - - - - - - - - __ _ _ - _ _ _ _ - - -

General chlorosis- 0 4.44 1.67 80.55 69.44
% area per 1000 2.89 8.33 71.67 70.56
affected leaves

_. -- - - ==_=-- -----------=-==- -------- - =_

Chlorosis- 0 0.28 0 0 0
General pale green 3 1000 0.11 0.06 0 0

; _ _ -- - - - _ = = _ ----_-----__------------------

Chlorosis- 0 0 0.22 1.00 1.00
General yellowa 1000 0.06 0.28 1.00 1.00

j

_ _ = - _ ____ =____ _------ ---- __--- _-

Chlorosis- 0 0 0 1.00 1.00
General white 3 1000 0.22 0.17 1.00 1.00
-_ -- ___ -- -_------- - - -_- =_ -- -----------

_

heresu$onditionwasnotedas*1'fr$resentor3/jneachobservk. tion, tant mean represents the ction of'O absent.
the, population affected with the condition.



' Table J-7 continued.
========================================-=====================

Nominal --------------Date==-- - ==--

Variable treatment
(lbs/a yr) 7/19 8/8 9/14 9/23

_ ______ -__ . -_=_ .- ___ ___-------

Deformity- 0 0 0 0 0
Tip curla 1000 0 0 0 0

_ _ _ _ = _- - - - - ----------------------- ----------
-

Deformity- 0 0 0 0 0
Margin cur 13 1000 0 0 0 0

-- -_-- ---------- __- ___ __----- _ ___- -------_

Deformity- 0 0 0 0 0
Surface curla 1000 o o o o

_ ______ _ - ------------------------------------ __

Deformity- 0 0 0 0 0
Tip wrinklinga 1000 0 0 0 0

4, _----------------_--------------------------------__------

Y? Deformity- 0 0 0 0 0
Margin wrinklinga 1000 0 0 0 0

. --- . __=-__ _ = --------- _- -------_

Deformity- 0 0 0 0 0
Surface wrinklinga 1000 0 0 0 0

___ _ =---- __ _===---------------------------------

Deformity- 0 0 0 0 0
Tip texture 3 1000 0 0 0 0
--- _____ _ _---------- =- =----- _ =-----------

Deformity- 0 0 0 0 0
Margin te::turea 1000 0 0 0 0
- _ _=------ --------=_- ------------------

Deformity- 0 0 0 0 0
Surf ace texturea 1000 0 0 0 0

--_____ ___ _ - = _ ------------- __-------_

3/In each observation, condition was noted as 'l', present or
'0* absent. The resultant mean represents the fraction of
the, population affected with the condition,



_

fable J-8. VisunL EVALunflCri Of ALFALFA S E 9 LINGS N0tTH 6BEDet00SE. Each value given represents the mean of 12 plants
eviluated (4 replications x 3 observations per replicalion) for any stven variable at a puticular treatment level on a given
date. Dishes indicate missing values.

..______________..___..1=.____.........._______________.______._u_m...___...n___________.=-.______=...____..__..=====

Dite--- - - ---- - - --

Third ifth

Noeinal First Hirvest---- --Second Harvest--- Harvest ---Tourth Hwvest--- arvest
Variable treitsent I

(lbs/a.yr) 7/14 7/20 7/27 8/4 8/24 9/1 9/8 9/22 10/7 10/12 10/21 11/2
. .

Height 0 11.5 21.0 36.9 45.4 34.0 52.3 63.6 36.8 13.9 29.1 43.3 24.7
per plant (ce) 500 12.0 20.0 35.0 46.5 34.5 49.4 57.7 38.8 14.4 33.6 46.1 26.6

._

Turgiditya 0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
500 1.00 1.00 1.00 1.00 0.92 0.92 1.00 1.00 1.00 1.00 1.00 1.00

'
. .._ ...__.....

Epinastyi 0 0 0 0 0 0 0 0 0 0 0 0 0

MO 0 0 0 0 0 0 0 0 0 0 0 0

,
_

. .-

Diameter (en) 0 11.0 13.2 26.3 32.9 25.3 32.0 30.7 24.3 14.4 23.4 42.2 27.6
O' north-south 500 11.3 13.5 25.8 31.6 25.0 31.3 33.3 25.3 15.7 26.7 46.3 30.2

,

Diieeter (ca) 0 10.2 13.1 25.4 24.3 24.9 29.8 28.6 24.3 14.4 21.9 36.7 27.8
east-west 500 9.9 15.2 21.0 23.0 23.8 31.5 32.2 24.9 15.6 28.0 39.0 28.3

---.._

Number of stees 0 - 10.42 13.00 14.75 18.58 27.00 27.92 41.08 9.17 35.25 52.36 30.83
per plant 500 - 13.83 13.42 16.08 26.17 30.17 32.83 46.08 6.75 47.33 58.33 33.75

Percent bloos 0 0 0 0 1.67 0 0.83 13.75 0 C 0 0 0
500 0 0 0 2,08 0 0 12.08 0 0 0 0 0.08

.. _ _ _ ..

Abscissiorb 0 0 0 0.17 1.00 0 0.83 1.09 0.83 1.00 0.92 0.91 1.00
500 0 0 0.33 0.50 0 0.92 1.42 1.00 1.17 1.00 1.00 1.00

-

. .__

V In each observation, condition was noted as '1', present or 'S', absent. The resultant mean represents the fraction of the
populition affected with the condition.

b/In each observation, condition was noted as '0' no leives absetsed, 'l' few leaves abseised, or '2', many leives abscised.
The resultut sein represents an index of the sever,ity of the condition throu,ghout the population.
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Table J-8 continued.
= = - - - - = = = = = = = = = = = = = = = = . _ _ _ . = = = = = = = = = = = = = = = = = ==============.__....:=-- -- ----=====.-----=.............n.=--

Date--- -- ------- ---- - --- --
.--

Third fifth

Nominil first Harvest -Second Harvest- - Harvest ---fourth Harvest-- Harvest
Variable treatment

(lbs/3.yr) 7/14 ''/20 7/27 8/4 8/24 9/1 9/8 9/22 10/7 10/12 10/21 11/2

Spot necrosisa 0 0 0.08 0.25 0 0 0 0 0 0 0 0 0

500 0 0 0.08 0 0 0 0 0 0.08 0.08 0 0.08

. _ . _ _ _ _ _ . _ _ _ . - . . .

Spot necrosis- 0 0 0.45 0.58 0 0 0 0 0 0 0 0 0

I leaves per plant 500 0 0 0.83 0 0 0 0 0 0.42 0.42 0 0.83
....._ . _ _ .

-- . -

Spot necrosis- 0 0 0.45 1.00 0 0 0 0 0 0 0 0 0

I area per 500 0 0 0.83 0 0 0 0 0 2.50 3.33 0 5.83

affected leaves
ii - ._ _

___-

H Tip chlorosis- 0 0 0.91 1.67 0 0 0 0 0 0 0 0 0w

I leaves per plant 500 0 0.83 2.50 5.83 0 0 0 0 0 0 0 0

_. . . .
__.

____. .

Tip chlorosis- 0 0 4.55 1.67 0 0 0 0 0 0 0 0 0

I irea per 500 0 2.50 1.67 5.00 0 0 0 0 0 0 0 0

affected leives
... .

____.

Chlorosis- 0 0 0 0 0 0 0 0 0 0 0 0 0

Itp pile greena 500 0 0 0 0 0 0 0 0 0 0 0 0

_____ _
. _ .. .. . .___ _

- _ ....... ..

Chlorosis- 0 0 0 0 0 0 0 0 0 0 0 0 0

Itp yelloua 500 0 0 0 0.17 0 0 0 0 0 0 0 0

.- . .. ..________.....____ - ._. . . . . _ _ . . . .

Chlorosis- 0 0 0.09 0.17 0 0 0 0 0 0 0 0 0

Tip whitea 500 0 0.08 0.08 0 0 0 0 0 0 0 0 0

_ _

__ .= ...

alln each observition,th the condition. condition vis noted as
'I', present or '0', absent. The resultant mean represents the fraction of the

population affected ut

,



.

Table J-8 continued.

=================_ _==..... =_===..........====......- --------= _ --- ======------ ====================

...Dite - -
.

Third fifth
Nominal --Eirst Harvest------ --Second Harvest---- Harvest ----Fourth Harvest---- Harvest

Variable treitsent
(lbs/a.yr) 7/14 7/20 7/27 8/4 8/24 9/1 9/8 9/22 10/7 10/12 10/21 11/2

. ......
___ _- _ ___

Margin chlorosis- 0 0 0.91 5.83 0 0.83 5.00 6.36 4.17 0.42 1.25 25.45 4.17
1 leaves per plant 500 0 0.83 9.17 0 0.83 2.50 0 2.50 0 0 45.83 0
== . ..

Margin chlorosis- 0 0 4.55 7.50 0 0.83 4.17 5.45 0.43 0.42 0.83 3.64 0.83
I
affreleI[ eaves 500 0 2.50 6.67 0 0.83 6.67 0 0.42 0 0 6.67 0

ec

__. ._

4 Chlorosis- 0 0 0 0 0 0 0 0.18 0.08 0 0 0 0
& Margin pale green 3 500 0 0 0 0 0 0 0 0.08 0 0 0 0

'

, -- ....

Chlorosis- 0 0 0 0 0 0.09 0 0.27 0 0 0.17 0 0
Margin yellowa 500 o o o o o o o o o o o o

_ . - _ = - . __ . .... . . . . .

Chlorosis- 0 0 0.09 0.33 0 0.09 0.17 0.27 0.08 0.00 0 0.36 0.08
Margin whitea 500 0 0.08 0.42 0 0.17 0.08 0 0.08 0 0 0.67 0
. .- __._ .

% pot chlorosis-S 0 0.42 5.45 10.00 2.50 2.08 18.33 25.45 19.58 2.50 25.00 60.00 33.33
leaves per plant 500 3.33 2.50 10.00 10.83 2.0E 24.17 28.33 27.50 7.92 17.92 71.67 21.67

. _ . .

Spot chlorosis- 0 0.42 10.91 8.33 5.00 2.50 14.17 22.73 4.58 4.58 7.92 13.64 19.58
% arei per 500 3.33 2.08 7.50 12.50 1.67 11.67 19.17 5.00 5.83 5.00 10.00 7.92
affected leives

. .. . .....

a/In each observation condition was noted as 'l', present or '0', absent. The resultant mean represents the fraction of thepopulation affected w,th the condition.i



fable 3-8 continued.

============***''"?========================================================........- = ****=*****-*- ....=.==================*

Date ---- - -- - -

Third fifth

Noeinal -------Eirst Harvest---- ---Second Harvest---- Harvest ----Eaurth Harvest-- Harvest
Variable treitsent

(Ibs/a yr) 7/14 7/20 7/27 8/4 8/24 9/1 9/8 9/22 10/7 10/12 10/21 11/2
.

Chlorosis- 0 0 0 0 0 0 0 0.82 0.92 0 0 0 0

Spots pale 3reena 500 0 0 0 0 0 0 0.92 0.92 0 0 0 0

_.- . . .. .- ........

Chlorosis- 0 0 0.09 0.17 0 0.09 0.25 0.91 0.50 0 0.58 0.55 0.17
Spots yellowa 500 0 0 0.08 0 0 0.33 0.92 0.58 0.25 0.42 0.50 0.08

. ___
..... - .....

Chlorosis- 0 0.00 0.36 0.33 0.33 0.18 0.75 0.82 0.08 0.17 0.75 0.82 0.75
Spots whitea 500 0.33 0.33 0.50 0.17 0.33 0.92 0.83 0.50 0.42 0.67 1.00 0.75

_ . . . . _.

e_. General chlorosis- 0 1.67 31.82 14.17 57.50 32.50 20.00 20.91 0.83 79.17 8.33 0 40.83
J,, I leaves per plant 500 1.67 39.17 16.67 59.17 40.00 22.50 30.83 0 100.00 0.83 6.67 51.67
m - . . _ -

General chlorosts- 0 15.00 19.09 14.17 79.17 22.50 20.00 18.18 2.50 41.67 5.83 0 35.42
I irea per 500 8.75 30.00 11.67 75.00 26.67 22.50 20.83 0 46.67 3.33 0.83 50.00
affected leaves

_ ._.. .. . . ..

Chlorosis- 0 0 0.73 0.92 1.00 0.91 0.75 0.82 0 0.75 0.08 0 0.92
General pale 9teena 500 0 0.75 1.00 1.00 0.92 0.75 1.00 0 1.00 0 0 1.00
.... . . - . . . . . . ..

Chlorcsis- 0 0 0.27 0.58 1.00 0 0.33 0.82 0 0 0.08 0 0
General yellowa 500 0 0.50 0.75 0.92 0 0.25 1.00 0 0 0.08 0.08 0

.. ...-. ...

Chlorosis- 0 0.17 0 0.08 0 0.09 0 0.82 0.08 0.08 0.08 0 0
General whitea 500 0.25 0 0 0 0 0 0.92 0 0 0 0 0

. .

a/In each observation,th the conditton. condition was noted as'l', present or '0', absent. The resultant mean represents the fraction of the
populition affected wi

t
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|

observittons per replicatten) for any given virtab e at,a particu at trea h vglue represents the mean of 12 plants evaluited (4 replications x 31ABLE 379. VISUAL IYALU4!!!MS DE ALTALTA NOBTH
n eve

=.222_..2........_.4____.._m........=2___....__.22....____._=======..___...._____=._.e.i___=.2_;_.;_.....___....====2222.22._i____..

- - Date
- - -- ------

Sixth Eighth

Nooinil First Hirvest Second Harvest Third Harvest fourth Harvest fifth Harvest Hirvest ---Seventh Hirvest-- Harvest
Variible treitsent

(lbs/a.yr) 6/10 6/20 6/29 7/6 7/20 7/27 8/9 8/15 9/1 9/8 9/22 10/7 10/12 10/20 11/1

Height 0 30.8 51.8 18.0 35.8 25.5 53.6 26.2 47.3 31.5 56.9 39.1 13.6 32.0 52.2 21.8

per pl at (en) 500 29.3 52.2 15.8 34.3 28.8 54.8 28.4 47.1 35.2 57.4 36.3 13.4 32.8 46.4 22.4
_ .__

Iurgidityi 0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

500 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.92 1.00 1.00 1.00 1.00 1.00
.... .

Epinastya 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

_- ==.
.-- .. _

I* Diameter (ce) 0 18.4 27.1 10.7 21.8 14.9 26.3 17.0 23.6 24.8 32.7 20.3 12.9 20.6 44.7 21.2

5 north-south 500 16.8 26.6 10.9 25.1 17.3 29.8 19.5 28.8 27.3 33.7 22.0 12.7 20.9 39.8 26.2
,

Diteeter (ce) 0 15.2 27.3 11.3 21.4 14.3 25.0 16.0 22.5 20.8 25.6 19.8 11.9 20.2 32.8 20.2
i east-west 500 16.3 29.5 9.1 21.2 16.1 27.8 18.0 27.5 21.8 27.5 20.4 10.8 21.8 35.0 23.8

_ .. . . . .. ...... ..

Number of stees 0 5.45 7.33 3.83 4.83 8.83 13.25 13.08 13.83 20.33 22.08 25.00 7.00 21.91 30.11 20.09

per plant 500 5.75 9.08 3.83 4.75 9.83 16.17 12.08 14.92 20.42 25.08 30.33 6.50 27.58 32.50 18.83
_ _ - - - -__ _ ...

Percent bloos 0 0 3.75 0 3.00 0.83 6.25 0 0.83 0 0.42 0 0 0 0 0

500 0 5.42 0 0.83 0 9.58 0 3.33 0 2.08 0 0 0 0 0

..... .. . -

Abscissionb 0 0 0.17 0 0.08 0 0.08 0 0 0.58 0.75 0.75 0.64 0.64 0.33 1.18
500 0 0.33 0 0.33 0 0.17 0 0 0.75 0.75 1.00 0.83 0.67 1.00 1.08

' ' .
,

3/In each observation condition was noted as 'l', present or '0', absent. The resultant sein represents the fraction of the population
iffected utth the cor,lition,

b/In each observation condition vis noted as '0', no leaves abscised, 'I', few leaves abscised, or '2', einy leaves abscised. The resultant mean
represents in irdex of the severtty of the cor>1ition throughout the population.
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3,t; _

Sixth Eighth
Nooinal T1rst Marvest Second H wvest Third Marvest fourth Hwvest . Fifth Hwvest Hwvest -Seventh Maevest- Hwvest

Uwiele treitsent
(1bs/a.yr) 6/10 6/20 6/29 7/6 7/20 7/27 8/9 8/15 9/1 9/8 9/22 10/7 10/12 10/20 11/1

Chlorests- 0 0 0 0.08 0 0 0 0 0 0 0.17 0.92 0 0 0 0

Spots pile greena 500 0 0 0 0 0.08 0 0 0 0 0 0.83 0 0 0 0

| Chlorosis- 0 0 0 0 0.38 0.08 0.17 0.17 0.33 0,08 0.58 0.58 0 0.55 0.11 0.36

Spots yelleva 500 0 0.M 0 0 0 0.17 0 0.17 0.08 0.92 0.50 0 0.33 0.25 0.50 |
i. ..

| tblorests- 0 0.17 0.42 0 0.08 0 0 0 0.17 0.08 0.83 0.33 0.55 0.55 0.67 0.55

| Spots whitet 500 0.42 0.25 0 0 0.08 0 0.08 0.M 0 1.00 0.58 0.50 0.83 0.92 0.92

I
-

c
j_ General chlorests- 0 90.00 18.33 45.83 27.50 2.08 10.42 15.83 36.25 15.00 2.50 0 . 00.00 0 0 47.27

I leaves per plar.t 500 90.00 13.33 50.00 20.83 ,11.67 11.33 17.50 50.00 15.00 0 0 93.33 1.67 10.83 15.00 ,o
j

.
-- . . . . __

General chlorosis- 0 50.00 25.83 27.50 18.33 6.67 14.58 12.50 31.25 21.67 2.50 0 54.55 0 0 31.82 l
'

I arei cer 500 50.00 26.67 27.50 13.33 10.00 18.33 15.00 48.33 16.67 0 0 %.25 0.42 1.25 8.33
affected lewes

1 ...

I Chicresis- 0 1.00 0.25 0.92 0.58 0.17 0.83 0.58 0.83 0.75 0.08 0 1.00 0 0 0.64
Generil pile greena 500 1.00 0.50 1.00 0.50 0.33 0.67 0.75 0.92 0.83 0 0 1.00 0 0.08 0.17

Chloresis- 0 0.33 0.58 0.08 0.17 0.08 0.00 0 0.25 0.08 0.17 0 0.09 0 0 0
General yellout 500 0 0.06 0 0 0 0.33 0 0.25 0 0 0 0 0.08 0.M 0

. .._

0 0Chleros15r i . 0 0 0 0 0 0 0 0 0 0 0.17 3 0 0,08' ' O.080. 0General whitea 500 0 0.08 0 0 0 0 0 0 0 0 0 0

_

a/In each observation, condition was reted as *1', present or '0', absent. Tne resultant mean represents the fraction of the popJlation affected with
the conditten.

I

i
|

, _ . _ _. _ _ _ _ _ _ _ _ _ , _ _ _ _ . _ . _
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Date - -

Sixth Eighth
; Nominal First Mwvest Second Harvest Third Rwvest " fourth Marvest fifth Hwvest Hwvest --Seventh Harvest- Marvest

Vwiele treateent
(Ibs/a.yr) 6/10 6/20 6/29 7/6 7/20 7/27 8/9 8/15 9/1 9/8 9/22 10/7 10/12 10/20 11/1

I hferoity- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

! Isp twls 500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1

3
hforsity- 0 0 0 0 0 0 0.08 0 0 0 0 0 0 0 0 0

3

Rar3in cw la 500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
t

! Deforsity- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

i Surf we cwli 500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

i - -

'
leforeity- 0 0 0.58 0.25 0.08 0 0 0 0 0 0 0 0 0 0 0

%
L Tap winklin9a 500 0 0.75 0.25 0.17 0 0 0 0 0 0 0 0 0 0 0'

&, -.

; Deforetty- 0 0 0 0.08 0.08 0.17 0.17 0.08 0.17 0.75 1.00 1.00 0.36 0.82 0.67 0.45
: Nw3tn winklin3a 500 0 0 0 0 0.17 0.08 0.33 0.58 0.58 1.00 1.00 0.42 1.00 1.00 0.17

| Deferoity- 0 0 0 0 0 0 0 0 0 0 0 0 0.18 0 0 0.18
Swface winklinga 500 0 0 0 0 0 0 0 0 0 0 0 0.25 0 0 0.08*

Deforetty- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Tip textw ea 500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 i
.- ..

'

| Deforetty- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

j nw3in textur,a 500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1

~~--
2 , ,g . , , . . , .

Deforeity- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

| Swface textwea 500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
. . . . - .

a/In each observation, tion. condition was noted as *1',present or '0', absent. The resultant sein represents the fr wtion 9f the population
iffected with the condi

|

t



SWTH GREDGWUSE. Each value given represents the mean of 12VISUAL tutLMAT1WS E EFEFA SEDLINGS NO TRANStuNtsfable 3-10. observations per repiteittonI for iny given variable at a particular treatment level.plmts evaluated (3 replicittons x 4
__.__ .._._____..__________ -- ______- - = = = = = = = = = = = = _ _ _ _ _ _ _ = = = = = = = . _ _ _ _ _ . . . = _ _ _ _ _ _ _...._________. _____________=

ftNfSPLANTS SEEDLINGS

Date

Third Fifth fifth
Noaimi first Harvest Harvestr fourth Hirvest Harvest first Harvest fourth Harvestd Harvest

Viriible treiteant
(Ibs/a.yr) 7/20 8/2 9/26 10/10 10/19 11/2 7/20 8/2 10/10 10/19 11/2

Height 0 44.3 46.9 62.2 45.0 53.8 27.0 25.1 46.4 42.7 47.6 29.3

per pi nt (ce) 1000 43.4 43.2 63.8 44.6 56.3 27.3 24.3 45.8 44.5 50.8 29.6
..

Turgidityi 0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

1000 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
..- . . .

Epinistyi 0 0 0 0 0 0 0 0 0 0 0 0

l@0 0 0 0 0 0 0 0 0 0 0 0

I
5 Diieater (en) 0 21.8 25.7 20.7 28.4 40.7 25.9 17.8 21.8 34.2 43.8 30.2

north-south 1000 18.8 22.8 21.7 29.9 38.9 25.8 14.9 20.8 34.4 38.9 31.3

.
__ .. - ..

Diieeter icm) 0 19.8 22.6 21.4 28.9 32.0 23.8 16.6 20.3 31.4 34.7 27.5
eist-west 1000 20.2 23.5 22.2 2^.8 35.1 26.1 15.3 22.8 32.0 35.5 27.4

.- ..

Number of stees 0 7.17 13.08 25.08 21.67 25.33 14.25 15.50 11.33 37.83 43.67 22.25

per plint 1000 8.75 13.75 26.67 23.33 27.33 15.42 14.33 11.75 43.08 49.67 25.75

Percent bloos 0 10.00 5.83 2.50 0 0 0 0 0.83 0 0 0

1000 5.83 2.50 0.83 0 0 0 0 0 0 0 0

Abscissiorb 0 0.17 0.08 0.58 0.58 0.67 0.83 0 0.42 0.33 0.67 0.83
, ig 1000 0.25 0.08 1.00 1.00 1.08 1.00 0 0.50 0.67 1.00 , ,.1 00, 3

3/In each observition, condition vis noted as 'l', present or 'O', absent. The resultant sein represents the fraction of the pop;1ation
iffected with the condition.

condition vis noted as '0' no leaves ibsetsed, 'l' few leives abscised, or '2', many leaves abscised. The
b/Ineachobservition,tsanindexoftheseverity,oftheconditionthroughoukthepop111 tion,resultmt aem represen

c/Second hirvest not evaluated, d/Second and third hirvests not evaluited.
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TDMSPUWTS SEE9 LINGS
Date --

Third fitth fifth

Nomirnl first Ha vest Harvest Testh Hwvest Havest first Hwvest Festh Harvest Harvest
Vwitle trer.nent

(Ibs/a.yr) 7/20 8/2 9/26 10/10 10/19 11/2 7/20 8/2 10/10 10/19 11/2

Olorosis- 0 0.17 0.08 0 0 0 0 0 0 0 0 0

Spots pale yeena 1000 0.17 0 0 0 0 0 0 0 0 0 0

. _..

Olorosis- 0 0.25 0 0.67 0.83 0.17 0.92 0 0 0.92 0.50 0.75
Spots yelloua 1000 0.33 0.17 0.50 0.67 0.75 0.58 0.08 0 0.92 0.67 0.75 )

Olorosis- 0 0.08 0 ."13 0.58 0.75 0.67 0 0.17 0.08 0.42 0.50 0.08
Spots whitea 1000 0.42 0.33 0.58 0.50 0.42 0.08 0.67 0 0.33 0.50 0.00

?; _

U General chlorosis- 0 8.33 0 4.17 0 0 55.00 90.00 62.50 0 0 46.67
: leaves per plant 1000 16.67 4.17 6.67 0 0 30.83 68.33 50.00 0 0 38.33

...- _ . . ...

! Generi! chlorests- 0 10.83 0 10.00 0 0 36.67 50.00 100.00 0 0 36.67

| I wei per 1000 15.83 8.33 13.33 0 0 27.50 37.58 100.00 0 0 30.00
i affected leaves
j

j Olorosis- 0 0.17 0 0 0 0 1.00 1.00 1.00 0 0 1.00
Generil pale yeena 1000 0.25 0.08 0 0 0 0.83 1.00 0.92 0 0 1.00

;
a -

.__

Dlorosts- 0 0.25 0.08 0.33 0 0 0 0 1.00 0 0 0

Generil yellow 3 1000 0.17 0 0.58 0 0 0 0 1.00 0 0 0
,
;

"
Oloro' sis i 0 0 0 0.09 0 0 0 0 0 0 0 '0'

4 General whitea 1000 0 0 0.33 0 0 0 0 0.17 0 0 0
!

j a/In erh observition, condition was noted as 'l', present or *0'. *sent. The resultant sein represents the fraction of the population
affected utth the cor>1ation.

,

|

t

i
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dsthe 16 s t Ix anks Iick!! beek *rres
readtrv3 per plant) for any 9tven vartable at a partteular treitsent level.

==========================================_===============_ =======================

DiteNooiral ---

Var table treatment
(units) (1bs/a.yr) 7/11 7/18 7/29 8/19 9/L 9/8

_ _: __ ___ ___

Temperature .No treatment 2.48 6.94 1.75 0.05 1.01' l.24
dtfferential 0 2.37 7.21 2.16 0.33 1.13 1.01
teeletus 10 x 2.38 8.00 2.51 0.16 1.78 1.15 ~

degrees) 162 2.89 6.77 1.83 -0.07 0.42 0.89
500 2.39 7.04 1.54 -0.14 0.95 1.04

' '
-_ ___

~

Leaf No treatment 31.79 31.57 30.48 31.06 36.79 38.64
temperature 0 31.63 31.14 29.84 30.92 37.27 38.99
(celcius 10 31.v: 30.66 29.64 31.42 35.96 38.59

31.59 31.62 30.29 30.93 37.43 39.19y de9rees) 100 x

SR, 31.89 31.64 30.87 31.16 37.08 39.08-

____

Diffusive No treatment 0.66 0.70 0.92 0.77 2.45 1.17
reststance 0 0.68 0.64 0.91 0.68 2.46 1.41
(secords/ce) 10 0.72 0.59 0.86 0.30 1.22 1.25

100 0.68 0.61 0.97 0.73 2.07 1.43
500 0.71 0.63 1.00 0.71 2.60 1.43

Iranspiratton No treatment 23.22 28.85 18.26 16.77 16.40 24.81
tatgrograms/ 0 22.73 29.% 17.61 17.15 16.08 22.12
c w second) 10 22.34 30.77 18.67 16.79 21.76 23.36

100 23.27 30.71 16.64 16.52 20.16 21.92
500 22.72 30.32 17.42 17.78 18.04 23.19

* ' . , , . . .

.,
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Table E-2. Im WSM IWI CBt15, M885 ERLS $15. Each value represents the mean of 16 readings (8 replicatiens
x 2 plants per replication x 1 reading per planti for any Stven var:21e at a particular treatment level

m

llootnal 5 ate
Vartele trettaent

(units) (1bs/a yra 6/17 6/23 7/7 7/15 7/26 8/1 8/5 8/25 9/8 9/13 9/26 10/13

feeperature Ile treatment 4.90 5.01 1.26 3.98 3.32 2.04 2.57 3.73 0.48 0.90 0.% 0.36
differential 0 5.15 5.11 1.97 3.41 3.31 1.95 2.88 3.91 0.49 1.20 0.90 0.34
(celetus 10 4.20 4.49 1.50 3.97 3.23 1.80 2.72 3.71 0.52 0.% 0.26 0.35
degrees) 100 4.74 4.E 1.43 3.94 3.56 1.99 2.81 3.79 0.42 0.% 0.24 0.36

500 4.78 4.E 1.81 3.65 3.24 2.31 2.97 4.% 0.36 1.03 1.79 0.44

Leaf its treatment 33.55 30.39 34.12 32.78 32.31 33.84 32.16 32.23 38.09 36.09 35.64 31.71i

i teeperature 0 33.29 30.21 33.21 33.35 32.19 33.93 31.74 31.77 38.11 35.79 35.13 31.68
(celetus 10 34.02 31.32 34.31 33.04 32.62 34.09 31.97 32.18 38.64 36.34 34.91 32.23

,

degrees) 100 33.49 30.84 34.13 32.97 32.29 33.63 31.93 32.13 37.83 36.20 35.43 31.94'

500 33.93 30.26 33.06 32.78 32.18 33.41 31.61 31.79 37.39 35.62 34.83 31.34
?
ro

Siffustve slo treatment 1.05 1.01 0.69 0.75 0.55 0.55 0.48 0.69 0.78 0.75 0.91 1.54
resistance 0 0.99 1.01 0.64 0.88 0.55 0.57 0.43 0.65 0.78 0.73 0.85 1.59
(secoMs/cs) 10 1.10 1.07 0.71 0.82 0.57 0.56 0.43 0.73 0.80 0.71 0.% 1.45

100 1.11 0.57 0.71 0.78 0.55 0.57 0.42 0.75 0.77 0.72 0.% 1.43
500 1.17 1.08 0.62 0.79 0.54 0.52 0.42 0.75 0.77 0.70 0.74 1.67

|

1 franspiration 180 treatment 22.63 20.05 27.19 29.54 30.05 32.27 29.50 25.24 29.59 35.91 30.17 15.53
| (engrograes/ 0 23.48 19.94 26.70 27.18 30.22 23.47 31.01 25.60 29.43 36.68 30.36 14.57

co--secondi 10 22.59 19.94 27.14 29.85 29.14 31.65 30.54 24.13 30.84 37.31 28.17 16.53'

100 21.89 21.42 26.76 29.29 29.54 31.40 31.29 23.90 30.58 37.11 30.58 16.74
500 21.77 18.92 26.60 27.95 30.81 32.52 30.78 25.79 27.33 36.75 33.97 14.34 j

e '; c. c ..

i
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Table K-3. POROMETER READINGS FROM ALFALFA, MARANA FIELD SITE.
Each value represents the mean of 16 readings (8 replications x 2
plants per replication x 1 reading per plant) for any given
variable at a particular treatment level.
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

Nominal Date
Variable treatment

(units) (lbs/a yr) 7/20 0/12 10/13
__ __ - -__________________- == ----= _-___-------

Temperature No treatment 3.53 2.00 -0.39
differential 0 3.46 2.01 0.07
(celcius 10 3.42 1.67 -0.39

degrees) 100 3.56 3.15 -0.65
500 3.59 2.86 -0.16

1000 3.73 2.56 -0.55
_ __. _=__. _______ = - -- -

Leat No treatment 28.78 31.68 27.26
x temperature 0 28.82 31.51 26.32
I (celcius 10 28.86 31.77 26.75

degrees) 100 28.68 30.58 27.53'd

500 28.54 30.84 27.02
1000 28.52 31.41 27.64

___ __ _
__ _ _ _ _ _ _ _ _ - . _ - - - _ _ . . _ - - - - = - _ _ - = - - =-

Diffusive No treatment 0.29 0.25 0.83
resistance 0 0.30 0.26 0.77
(seconds /cm) 10 0.29 0.23 0.82

100 0.30 0.22 0.83
500 0.30 0.21 0.77

1000 0.28 0.26 0.82
,

''
_: _________________________

.___

! Transpiration No treatment 40.65 58.04 19.96
(migrograms/ 0 40.24 55.69 20.82
coa.second) 10 41.29 60.55 21.03

, , .
100 40.09 57.32 20.13 ' ' * ''

5 500 39.64 60.61 20.9s
1000 41.54 55.62 20.33

___- - ______- - - _ - -

- ----- =-- ---------

-

r
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GREENHOUSE POROMETEk DATA

The following eight tables report the porometer readings from the north
and south greenhouses.

The number of readings used to calculate the mean values reported in the
tables are as follows:

For all of the north greenhouse crops, each value reported represents the
of four porometer readings (4 replications x 1 plant x 1 reading permean

j plant).

| For all of the south greenhouse crops except barley, each reported value
m

| k represents the mean of 3 porometer readings (3 replications x 1 plant x 1
) reading per plant).

For the south greenhouse barley, each reported value represents the mean
of 2 porometer readings (2 replications x 1 plant x 1 reading per plant).

. , . ., , , .
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Table K-4. DIFEUSIVE RESISTAIEE HEASURElelfS FROM P000llETER, NORNING, IStfM ANG SOUTH 6tED0100SES.

=========a=====4================. - = = = = = = = = = = = = = = = . . . . . = - - - - - - - = = = = = -- = = = = = = = = = = - - - = = = = = = = = = = = = = = = = = = = = = = = = = =
'

DateNominal - -- --

Crop treitsent ,

(lbs/a.yr) 6/21 6/29 7/5 7/12 7/19 7/27 8/2 8/9 8/16 8/23 8/30 9/6 9/13 9/20 9/27 |

Seconds /c0----

Cotton- 0 1.60 3.17 0.59 0.49 1.31 0.65 0.65 0.73 0.09 0.89 0.61 0.60 0.87 0.63 0.94
North 10 2.62 3.15 0.61 0.39 0.97 0.62 0.70 0.68 0.10 0.98 0.57 0.60 0.74 0.53 0.83
Greenhouse 100 4.83 3.52 0.68 0.45 0.76 0.75 0.64 0.70 0.06 1.04 0.57 0.60 0.80 0.66 1.03

500 4.26 3.24 0.68 0.48 0.85 0.71 0.60 0.85 0.08 0.99 0.59 0.60 1.01 0.64 0.75
_ .- .

_ _

- - - - - 0.67 0.% 0.68 0.09 0.80 0.56 0.67 1.18 0.49 0.91Cotton- South 0
- - - - - 0.72 1.09 0.77 0.11 1.14 0.70 0.71 1.10 0.49 1.48Greenhouse 1000

._ .
.

-

Barley- 0 - - - - - - - 0.77 4.22 0.81 4.17 0.87 1.00 0.81 4.13
- - - - - - - 0.80 4.74 0.79 2.48 0.87 1.18 0.81 3.88North 10 0.73 4.08 0.87 6.42 0.92 0.95 0.90 4.15Greenhouse 100 - - - - - - -

- - - - - - - 0.75 6.20 1.08 6.93 1.07 1.13 1.65 4.60500
n . ..... .

4
- - -

. . . . _ . . .......... .. .....

'

South 0 - - 0.84 0.45 0.45 0.84 0.74 1.21 0.79 0.89 0.% 3.38
Barley house - - - - - 0.62 0.81 0.71 0.85 0.80 0.96 0.81 1.06 1.20 4.07

Green 1000
.

_

- - - - 0.40 - 0.61 0.53 - - 1.04 0.72 - 0.61 -

| Alfalfa Seedlings - 0a

| North 10 - - - - 0.37 - 0.60 0.59 - - 0.92 0.84 - 0.57 -

0.73- - 0.06 0.80Greenhouse 100 - - - - 0.34 - 0.61 0.67 --

500 - - - - 0.30 - 0.71 0.50 - - 0.95 0.77 - 0.53t -

.._.

- - 0.83 2.07 - - - - 0.74Alfalfa fransplants - 0 0.42 - 0.40 0.12 - 1.08a

North 10 0.44 - 0.41 0.19 - 0.47 - - 0.83 2.10 - - - - 0.66
0.680.59 - - 0.78 1.42 - - - -

Greenhouse 100 0.61 - 0.38 0.12 -

0.660.55 - - 1.04 3.05 - - - -

500 0.45 - 0.40 0.09 -

. ._ -
. _ _ _

. -_=.

- - 0.81 0.45c ..-0.48 - 2.18Alf alfa SMdlings - 0a - - - - - -

1.02 - - 0.83 0.57- - - - - - 2.44
-

South Greenhouse 1000
-

- - - - 0.60 - 2.98 - 2.20 0.63 - - - 0.53Alfalfa fransplants - 0a
- - - - - 0.51 - 3.24 - 2.10 1.11 - - - 0.54South Greenhouse 1000

a/ Vertical lines denote the occurrence of a harvest.

. . - .
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Table K-5. DIEEUSIVE RESISTANCE MEASUREMENTS EROM POROMETER, AFTERNDON, NORTH AND SOUTH GREENHOUSES.

, ============I ===========================e==================================================(

---------Date- -------------== ---------

Nominil ---- -- - - - = = =

| Crop treatment
(lbs/a.yr) 6/21 6/29 7/5 7/12 7/19 7/27 8/2 8/9 8/16 8/23

-------------------------------=_== - = .=_ _-------------= -

__ -__ _------ __ __ _ __

= Seconds /cm2- -- ---- -
-- -

-- - - =

Cotton- 0 4.84 12.19 0.25 8.60 0.88 1.17 0.71 0.87 0.44 0.98
North 10 1.80 5.54 0.11 4.58 0.69 0.74 0.69 0.67 0.43 1.22
Greenhouse 100 2.95 9.49 0.10 4.22 0.48 0.75 0.81 1.21 0.48 1.36

500 6.67 11.83 0.17 7.66 0.78 0.69 0.74 2.54 0.41 2.02
-------- __= -_. - = --------- -_. - __ -_ ---

----__. _. _-__- --------------------------- _

Cotton- South 0 - - - - - 2.54 1.26 5.07 0.63 1.17

Greersbouse 1000 - - ' - - - 4.33 1.10 5.82 0.89 2.01
_

-_ - - _ _ _ _ . - -

__ _ __

- - - - - - - 0.64 16.18 0.69Barley- 0

i North 10 - - - - - - - 0.68 3.93 0.77,

- - - - - - - 0.65 4.68 1.02
j Greenhouse 100

- - - - - - - 0.68 0.99 1.48500
| x

- -- ---- _--_--
.. - -

__

__
=-._ --- .__

.- --

j ss |

- - - - - 0.91 0.89 0.51 - 1.20
f Barley houseSouth 0

- - - - - 0.63 0.56 0.63 - 1.25
) Green 1000

-- ---...--
-------- ___=- _ _____ =.....--------_. _= _ _-=.---- -_= _ ___ _=.------------------

| Alfalfa Seedlings - 0 - - - - 0.31 - 2.11 0.48 - -
a

- - - - 0.37 - 0.73 0.56 - -

| North 10
- - - - 0.37 - 2.25 0.66 - -

Greenhouse 100 0.91 0.47t

- - - - 0.36 - --

{ 500
1 --

-
- ._--_ --_ _ ___ = -------------===. -- -

==. _-
_

__ --- _

0.63 4.10- - 0.57 0.88 - 0.69 - -

Alf alf a Transplants - 0a
- - 0.61 0.44 - 0.50 - - 0.62 4.08

North 10 0.67 2.45- - 0.30 0.50 - 0.59 - -

Greenhouse 100 0.47 5.06500 - - 0.32 0.68 - 0.58 - -

- = = = . = ---- ===. _
- = = - - _ = -------

===_. _ _=--------__- - ---. --------------- __ _

0.89 - 2.06 e'-Alfalf4 Seedlings 8- 0 - - - - - -

South Greenhouse 1000 - - - - - - 3.21 - 0.78 -

_ _
_ - _ _-

-
- -------------=__ =_-- - ----------_= _ _ _ ---

-

2.89 - 5.78
Alfalfa Transplants - 0 - - - - - 0.53 -

3

South Greenhouse 1000 - - - - - 0.54 - 8.14 - 4.18
_ - - - - - - - - - - - - - - - - - - - - - -

----. -

_ _
- ----- =-= _ - _ -----_ - = = - _ - - .

a/ Vertical lines denote the occurrence of a harvest.

. . _ .
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Tal,le K-6. 1.EAf TIMPERATUtt MEASUREMENTS fl0N POIOMtitt, NORNING, Not1H ANE SOUTH 6ttDelDUSES.

| = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = - + = = = = = = = = = = = = = = = = = = = - = _ _ _ _ _ = = = - = = = = = ========n===============*

Date- - --
Nominal -

Crop treatment
(Ibs/a.yr) 6/21 6/29 7/5 7/12 7/19 7/27 8/2 8/9 8/16 8/23 8/30 9/6 9/13 9/20 9/27

Celcius

Cotton- 0 24.25 21.65 '23.88 25.28 23.43 24.35 25.38 23.95 26.80 22.75 27.63 29.28 32.95 29.98 28.63'

North 10 23.30 21.53 24.10 24.98 22.93 24.50 25.45 23.90 26.85 22.98 27.65 29.45 33.83 29.03 28.45
Greenhouse 100 23.85 21.75 23.90 25.28 22.98 24.83 25.38 24.08 26.80 22.45 27.53 29.38 33.30 29.33 28.53

500 24.65 21.18 24.15 25.18 23.20 24.48 25.40 24.23 26.85 22.63 27.83 29.50 34.08 29.68 28.58
____ __..___ .

_ __ _ __.._______._ _

- - - - - 28.33 30.33 31.23 26.70 22.33 27.33 29.87 34.17 27.63 28.33Cotton- South 0
Greenhouse 1000 - - - - - 28.37 30.27 31.07 27.17 22.67 27.77 30.17 33.83 29.10 28.33

. --

- - - - - - - 25.18 25.43 25.93 29.33 29.20 31.18 29.28 28.68Barley- 0
25.35 25.63 26.15 28.48 29.28 31.18 28.53 29.18North 10 - - - - - - -

- - - - - - - 25.30 25.85 26.40 29.05 29.43 31.18 30.50 28.53
Greenhouse 100 25.13 25.28 26.80 30.25 29.38 31.53 32.10 29.35- - - - - - -

500x
0

South 0 - - - - - 26.25 31.10 26.40 26.25 23.20 28.05 29.90 29.60 28.10 25.95
Barley house 1000 - - - - - 25.75 32.95 28.85 25.80 24.25 27.95 30.00 30.15 28.70 26.30Green

-
. ______..- .

__.___ ...- .. _.__

25.23 25.65 - - 28.35 29.40 - 28.08 -

- - - - 23.73 -

Alf alf a Seedlings *- 0 - - 27.93 29.48 - 26.88 -

North 10 - - - - 23.18 - 25.08 25.70
- - 28.28 29.58 - 27.45 -

24.93 26.03Greenhouse 100 - - - - 23.58 -

- - 28.50 29.83 - 27.35 -

25.33 26.28- - - - 23.83 -

500
-

. .-
. .

- - - - 27.0325.23 - - 25.25 24.75Alf alf a Ir msplants - 0 23.30 - 25.63 24.73 -a 26.63- - 25.13 25.95 - - - -

24.6325.23 25.05North 10 22.85 --

26.97- - 25.13 25.43 - - - -

Greenhouse 100 23.10 - 25.75 24.20 - 25.10 26.6825.00 - - 25.58 26.60 - - - -

500 24.00 - 25.58 24.23 -

~ --

- ._ _ _ . ______

28.63
a 30.97 - 26.47 - - 30.97 -

32.13 - 26.30 - - 30.77 - 28.93,..,-A'ItalfatSeedlin9s . 0 - - - - - -
-

- - - - - -

South Greerhouse 1000
.__.

__ . ____ .

24.90 28.10 - - - 24.1328.80a 26.30 --Alfalfa Transplants - 0 - - - - -

- - - 23.8024.60 28.1326.60South Greenhouse 1000 - - - - - 24.93 --

-

a/ Vertical lines denote the occurrence of a harvest.

_
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Table K-7. LEAF TEMPERATURE MEASUREMENTS FROM POROMETER, AFTERNDON, NORTH AND SOUTH GREENHOUSES.

================================================================================================.==s=============
..

--Date------=
-

-

---- ---

Nominal - ---- ---

Crop treatment
(lbs/a.yr) 6/21 6/29 7/5 7/12 7/19 7/27 8/2 8/9 8/16 8/23

f

=._=-__ - --_ ...-- - ==._-_.
=- ----- ..-------__--_-- --_ - x-- _

__-- ---__ --_ -----=____
= _ _ _ _ _ - -

-- ----Celcius==---

- - - - -
- =---

Cotton- 0 26.70 25.43 28.50 28.63 26.40 25.20 31.50 27.65 30.63 27.85
7.10 30.38 '7.?5

3'8.73 31.15 57.8331.30
3'4.70 31.885'5.705 28.13 '7.70North 10 25.30

25.*$0 28.58 38.08 4.655.23Greenhouse 100 25.45 26.
500 25.80 26.15 28.10 28.05 26.10 24.72 32.15 27.98 30.70 28.05

_-- - ------------ __ _ ...----------------_------------- _= _-__.
-=--

--------------.....--=
- - - - - 25.83 35.37 30.27 29.27 27.93

Cotton- South 0
- - - - - 25.77 35.57 31.07 29.77 28.37

Greenhouse 1000
- - .-_._ -__---_..._=- - -

-- - - - - - - -

------..

Barley- 0 - - - - - - - 25.68 29.25 26.78

North 10 - - - - - - - 26.50 29.48 27.08

Greenhouse 100 - - - - - - - 25.95 29.28 27.53

500 - - - - - - - 26.20 28.53 27.45
m

- _ _ - - - - . . ---- -_-- _-__. --

-

-- =

;, -

-.

Barley- South 0 - - - - - 24.20 24.35 25.25 - 26.95

Greenhouse 1000 - - - - - 23.80 24.05 25.70 - 28.35
_

_---------
.---._- .=_ -- - - - - - - -

- =-_ - __----=- - ----=- _ --- -----_---__

Alfalfa Seedlings . 0 - - - - 27.60 - 25.75 25.60 - -

a

North 10 - - - - 27.60 - 25.05 26.13 - -

25.63 26.40 - -

Greenhouse 100 - - - - 28.48 -

- - - - 27.63 - 25.30 25.93 - -

500
. --_.----------= = _

-- ._. _
.=. -_- _ .__ ___

_ - -

23.53 - - 28.88 27.55
Alfalfa Transplants 3- 0 - - 29.65 28.18 -

28.65 27.48
North 10 - - 29.35 27.03 - 23.38 - -

Greenhouse 100 - - 29.53 27.85 - 23.55 - - 28.75 27.18
28.48 29.20

- - 29.30 27.80 - 23.50 - -

500
__- ------- __ _

_=...-----
-=_ - ,--------- ____=====

-=.---_ _ == _=__
- _--__.

25.37 - 30.20 -

Alf alf a: Shedlings - 0 - - - - - -

25.50 - 28.50 * '" 'a

South Greenhouse 1000 - - - - - -

-------_._-- --__ ___=.__
- =

=.--_____.- -
_ -- __ _

_-

Alfalfa Transplants - 0 - - - - - 23.83 - 27.53 - 32.83
a

23.77 - 28.77 - 30.70
- - - - -

South Greenhouse 1000
=-----.-------_ _ -- _= ----==__ _- __ - _ _ _

-- -_ - -_=-

------=_----_= _

a/ Vertical lines denote the occurrence of a harvest.
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Table K-8. TEMPERATURE 91FFERDf!IAL MEASUREENTS FROM P080 METER, MotNING, N0ffH AND SOUTH GREENMOUSES.
.

.

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = -3- -: - = = = = - - - ----::===-==-- z ....
-

Date - -

-

Nominal -- -

Crop treatment
(Ibs/a yr) 6/21 6/29 7/5 7/12 7/19 7/27 8/2 8/9 8/16 8/23 8/30 9/6 9/13 9/20 9/27

Celcius - - -

--

Cotton- 0 1.15 0.10 0.03 0.73 1.15 2.15 0.88 1.15 0.60 0.30 1.83 0.23 1.10 2.63 0.33
No*th 10 1.00 0.03 0.05 1.03 1.73 1.90 0.85 1.35 0.50 0.18 1.90 0.15 0.58 3.73 0.45
Greenhouse 100 0.55 -0.25 0.05 0.78 1.63 1.88 0.93 1.13 0.60 0.50 1.98 0.13 1.00 3.33 0.33

500 0.35 -0.03 0.20 0.93 1.40 1.78 0.85 1.08 0.65 0.58 1.78 0.20 0.53 2.93 0.23
.

- .

Cotton- South 0 - - - - - 2.00 1.07 0.10 0.43 1.13 1.60 0.27 0.57 5.50 0.20
Greenhouse 1000 - - - - - i.77 0.80 0.53 0.10 0.73 1.37 0.17 0.97 4.03 0.13

|- . ...
__

.

Birley- 0 - - - - - - - 2.18 0.58 1.58 0.23 0.80 1.78 4.98 -0.28 I

North 10 - - - - - - - 1.95 0.13 1.70 1.18 0.73 1.88 5.83 -0.43 |
- - - - - - - 2.15 0.10 1.20 0.68 0.63 1.83 3.95 -0.08 >

Greenhouse 100
500 - - - - - - - 2.23 0.43 1.10 -0.65 0.63 1.53 2.60 -0.80 |

|
'

f
-

._

South 0 - - - - - 0.95 3.30 2.90 0.45 1.90 1.15 0.30 2.30 3.40 0.50*
Barley houseGreen 1000 - - - - - 1.45 1.85 0.75 0.80 0.85 1.35 0.40 1.55 2.80 -0.40

1.15 0.50 - 3.43 -

. . . - 2.28 - 1.93 2.35 - -
aAlfalfa Seeditngs . o 1.73 0.63 - 4.48 -

North 10 - - - - 2.88 - 2.13 2.20 - -

1.33 0.48 - 4.00 -

Greenhouse 100 - - - - 2.33 - 2.23 1.88 - -

3.851.40 0.58500 - - - - 2.38 - 2.03 1.68
--- -

. _.
..

1.08 2,08 - 1,73 - - 1.35 1.05 - - - - 0.83Alfalfa Transplants - 0 3.10a -

1.23 1.90 - 2.28 - - 1.48 -0.05 - - - - 0.93
North 10 4.35 -

Greenhouse 100 2.70 - 1.05 2.65 - 1.70 - - 1,53 0.53 - - - - 0.57

0.98 2.83 - 1.95 - - 1.13 -0.60 - - - - 0.73
500 4.40 -

...
...-

- - - - - - 2.63 - 0.53 - - 0.63 - 2.83, .-aAlfalfa' Seedlings - 0
South Greenhouse 1000 - - - - - - 1.60 - 0.63 - - 0.70 - 2.60 -

1.37 - -0.13 - 0.10 1.30 - - - 1.20aAlf alf a transplants - 0 - - - - -

South Greenhouse 1000 - - - - - 2.73 - 1.07 - 0.40 1.27 - - - 1.60

. .

a/ Vertical lines denote the occurrence of a harvest.
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Table K-10. YtANSPlIAfl0N MEASUREMENTS EROM P900 METER, MORNING, NORTH AND SOUTH GREENHOUSES.
4

'
- = = - - - - - - - - = = = = = = = = = = - = - - = = = = = =

=====================s:=============================-

Noeinal Date
-

Crop treatment
(Ibs/a yr) 6/21 6/29 7/5 7/12 7/19 7/27 8/2 8/9 8/16 8/23 8/30 9/6 9/13 9/20 9/27

- _ _

Micrograes/ce2 second

Cotton- 0 7.55 2.50 18.74 23.28 11.17 16.11 16.60 12.15 28.56 8.35 18.49 23.16 27.34 28.% 12.47
Norus 10 5.23 2.36 18.24 25.02 15.04 16,60 15.55 12.13 28.20 8.16 18.96 23.24 31.53 29.18 13.35
Greenhouse 100 4.26 2.29 17.08 23.59 15.53 16.08 16.54 13.03 31.71 7.05 19.04 23.36 28.93 26.24 12.33

500 3.48 2.33 17.44 23.01 15.52 15.10 16.71 10.96 29.62 7.95 18.79 23.73 27.54 27.04 14.51

Cotton- South 0 - - - - - 20.89 17.69 23.81 29.9'4 9.44 18.28 22.03 24.06 28.83 13.11
Greenhouse 1000 - - - - - 19.93 15.40 22.13 29.45 6.97 16.39 21.60 25.02 31.76 9.99

--
___....

- - - - - - - 20.29 3.40 12.37 5.71 16.65 25.29 27.87 5.14Barley- 0
North 10 - - - - - - - 20.09 2.38 12.71 8.12 16.78 25.37 26.64 6.23
Greenhouse 100 - - - - - - - 21.61 2.50 12.17 5.07 16.32 26.47 27.65 7.37

500 - - - - - - - 20.76 3.91 10.86 2.47 15.19 24.94 18.94 4.35
m

.

g .

2.62 7.50
South 0 - - - - - 20.33 43.08 q2.06 8.01 14.67 9.02 19.33 35.j8 'I9.02 5.08Barley dwase 1000 - - - - - 25.44 34.73 7.24 7.23 15.35 10.09 18.97 3. .,6

Greer
_

Alfalfa Seedlings - 0 - - - - 34.81 - 24.33 27.71 - - 9.70 20.03 - 32.24 -

a

Nor th 10 - - - - 34.20 - 24.83 25.70 - - 9.99 17.66 - 31.91 -

Greenhouse 100 - - - - 37.57 - 24.26 24.58 - - 11.09 18.76 - 28.96 -

- - 10.50 19.41 - 34.66 -

500 - - - - 41.46 - 22.61 31.34

._

- - 9.87 13.11 - - - - 19.29
Alf alf a fransplants - 0 25.69 - 29.86 59.70 - 23.62a 20.50

North 10 23.83 - 29.22 50.18 - 29.37 - - 7.69 12.20 - - - -

Greenhouse 100 19.00 - 30.63 57.35 - 25.44 - - 9.83 13.50 - - - - 20.73
20.82- - 6.53 6.00 - - - -

500 24.04 - 30.92 63.81 - 27.16
._

Alf alf a' Sdedlings3- 0 - - - - - - 40.42 - 3.35 - - 19.71 - 42: 11,. .-

South Greenhouse 1000 - - - - - - 32.56 - 5.18 - - 19.19 - 35.:2 -

- - - 26.82
Alfalfa Transolants - 0 - - - - - 27.18 - 21.14 - 9.10 9.90a 25,62

16.97 - 9.44 8.95 - - -

South Greenhouse 1000 - - - - - 28.14 -

a/ Vertical lines denote the occurrence of a harvest.

i
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Table K-11., TRANSPIRATION MEASURENENTS EROM POROMETER, AETERN00N, NORTH AND SOUTH GREENHOUSES.
=================================================================================================================

-Date- - = - - - - = - - ==

1Nominal -

- - --------

Crop treatment .

7/5 7/12 7/19 7/27 8/2 8/9 8/16 8/23
(lbs/a.yr) 6/21 6/29

---------. ___ _ - _ . _ -------- ---------
-----------------------.--------------.... ------ == _ _ - - - _ _ _

Micrograms /cm2.second =
--- -

Cotton- 0 3.02 1.42 52.95 2.43 17.30 11.77 24.44 15.28 27.97 13.52

North 10 7.66 2.26 66.76 3.47 21.08 13.78 24.41 17.76 28.08 12.56

Greenhouse 100 4.90 1.82 70.43 4.01 23.89 13.66 22.40 12.35 27.96 12.33

500 3.27 1.42 58.84 2.71 18.29 14.77 23.70 9.79 30.91 11.13
|--_=_ =_ -_=-==.--- .

-==__
- .= ---=__-_. ------ ---- _-----=_. . _ - _ . - - - - - _-- - - - - - - - . . . . - - _

Cotton- South 0 - - - - - 5.05 25.41 7.16 19.80 12.27 I

3.03 23.68 8.53 16.63 9.42 j
Greenhouse 1000 - - - - -

_ _ - _ ------=--------==-=---.------=_ - -.-------= =.---_- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - =
23.45 8.82 18.87

Barley- 0 - - - - - - -

23.34 6.70 16.83
North 10 - - - - - - -

23.68 6.27 14.72
Greenhouse 100 - - - - - - -

[ 22.77 11.40 12.43'

500 - - - - - - -

m _ =----- ----- . . --------__

_ =_----------------------_-_. _ ___ _ - -_. _ _=-_

L ------ _- ----------=__ 12.80
Barley- South 0 - - - - - 16.45 17.25 26.45 -

m
22.00 23.22 23.61 - 13.71

Greenhouse 1000 - - - - -

_ = - - . . _ _ .=

_

.- - _==-. _ _ _=. = - __ -.

- ------- . __

50.17 - 12.45 28.80 - -

- - - -

Alfalfa Seedlings - 0a
43.87 - 22.01 26.52 - -

North 10 - - - -

- - - - 50.73 - 14.74 24.74 - -

|
Greenhouse 100 45.81 - 19.13 29.52 - -'

500 - - - -

--- _= ---. = __ - - = - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - = _ -_.

- _---- _ - ---...------.= ._ -------

- - 36.81 28.05 - 21.44 - - 22.87 8.90
Alf alf a Transplants - 0

42.43 33.73 - 25.38 - - 25.62 10.29a

22.46 - - 22.72 9.64North 10 - -

- - 53.00 31.83 -

500 - - 51.34 28.72 - 23.01 - - 27.59 3.98Greenhouse 100

- - - _ _

_ =_- - - _ _ -= - _ _ - - , _ - - _ _ . -- - --

_
_ --_ === _ - - _ . --

- - - - - - 19.26 - 5.47
- - - - - - 11.95 - 10.19 , ,..,:aAlf alf a' Shedlings - 0 -

South Greenhouse 1000
- ==- ---

-- --------

---
. = - =--- - = ~ - - =- -- -

--- --- --- ---

14.01 - 8.07
- - - - - 24.88 -

2.79 - 11.61Alfalfa Transplants 3- 0
South Greenhouse 1000 - - - - - 24.36 -

i - -- :_-. _ .___ -_
_

- - _ _
---.--- ------ _--_- --

1 _-=_ = _-___

t ----------_

a/ Vertical lines denote the occurrence of a harvest.

-

.. .- . . . . .

_ _ _ _
.



. . _ .

;

:.
.-

.

SECTIOD L

WATER POTENTIAL MEASUREMENTS: GREENHOUSE AND FIELD

.

A
e

e

N



-

:

Table L-1. WATER POTENTIAL DATA, ElELD AND GREENHOUSE.
Psychrometer readings were recorded at 15 minute intervals.
Each value given for greenhouse cotton and barley in the
following table represents the mean of 96 readings which were
made from 6 to 12 hours following leaf sample harvest (24
readings per replication x 4 replications). Each value given
for field cotton represents the mean of 336 readings which were
made from 6 to 18 hours following leaf sample harvest (48
readings per replication x 7 replications).

,

================================================================

Nominal Water
Crop treatment potential

(1bs/a yr) (bars)
__________ _ ._____________________________________________

North Greenhouse 0 lbs/ acre -10.25
Cotton

(Data collected 500 lbs/ acre -11.76
on 9/20/83)

________________________________________________________________

North Greenhouse 0 lbs/ acre -5.81
Barley

(Data Collected 500 lbs/ acre -5.26
on 9/20/83)

- - - - _ - - - - _ - = = ____________ _==- -- ________= ___

Field Cotton 0 lbs/ acre -0.11
(Data collected

on 10/13/83) 500 lbs/ acre -0.34
________________________________________________________________

+

4 *e

-

h

L-1

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE M-1. TISSUE ANALYSIS DATA: CANTALOUPE, MARANA EIELD SITE. Each
mean value given represents the mean of 8 plot samples analyzed (i.e. 8

| replications per treatment) for any given variable at a particular
treatment level. Sampling was performed on October 11, 1983.

-

========================================================================
Nominal Treatment -

Element -------- (1bs/a.yr) --------
! 0 500

Mean Mean Standard
(ppm) (ppm) Error

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - = - - - - - _

- --______=_ -- - ______ =_

Na 13.99 14.29 0.89

i
K 42562.00 40012.00 2120.26

Fe 36.18 36.81 9.12

Mn 1.87 2.03 0.31

Cu 5.93 4.53 0.68

- Zn 32.54 30.39 5.31

Kjeldahl N 15419.38 13473.50 469.98 A
-

PO 1664.13 1417.45 98.07
4

Ca 795.39 931.68 98.98

M9 839.95 913.41 45.98

SO 1878.13 1820.13 120.79
4

B 29.52 31.40 1.51

C1 5804.13 4934.75 751.94

Mo 4.84 5.86 0.64

________________________________________________________________________

A Significant difference between treatments.

i

- _

w

-

M-1

_ _
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l
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| TABLE M-1 continued. .

================================================================r=======
Nominal Treatment

Element -------- (1bs/a.yr) ---------
, . 0 500-

Mean Mean Standard
(ppa) (ppm) Error

-------_ = ---------------------------------------------= ==- =---------_

As 4.72 4.58 0.41

Ba 20.27 20.09 2.61 .,

Cd 0.74 0.58 0.20

Cr 4.69 5.10 1.28

Pb 0.75 1.06 0.10

H3 2.93 2.95 0.43

Sr 20.45 8.36 7.01

Se 21.86 23.39 1.84

-- - - - _ - - - - - - - -
-- =---- -----------------------

A Significant difference between treatments.

.

e de

-

6

M-2

. _



-_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

TABLE M-2. TISSUE ANALYSIS DATA: COTTON MARANA EIELD SITE. Each mean
value given represents themeanof8plotsamples analyzed (i.e. 8
replications per treatment) for any given variable at a particular
. treatment level. Sampling was performed on September 16, 1983._~
========================================================================

Nominal Treatment
Element -------- (1bs/aeyr) --------

. 0 500

Hean Mean Standard
(ppa) (ppa) Error

_
.- =----------------------------------------------= -- =__ ----------- .

Na 1005.94 4651.86 121.68 A

K 16343.00 13571.00 1241.14

i Fe 123.53 176.83 36.18
|

Mn 146.61 137.56 10.94

Cu 14.21 22.39 2.98

2n 28.84 71.53 17.53

Kjeldahl N 38549.86 41664.14 936.59

PO
4 3523.14 3689.86 33.58

Ca 35314.00 31329.00 828.85 A

M3 4275.14 3320.29 111.00 A

SO
4 35420.86 31904.29 1376.25

B 48.36 40.64 1.78 A

C1 18046.29 22500.29 515.02 A

| Mo 12.77 5.63 3.54

--- ==== --------- . -== - - - _ _=_- -----------------------------

A Significant difference between treatments.

I -

_-
.
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TABLE M-3. TISSUE ANALYSIS DATA: ALFALFA MARANA FIELD SITE. Each
mean value given represents the mean of 8 plol samples analyzed $1.e. 8

Sampling was performed on November 3, 1983. particular
treatment) for any given variable at arepiteations per :.treatment level.

========================================================================
Nominal Treatment

Element -------- (1bs/a.yr) --------
10000 *

.

Mean hean Standard
(ppm) (ppm) Error

-------------------------------------- ___ --------------------------

Na 911.00 3653.00 152.26 A

K 20237.00 18150.00 902.64

Ee 168.43 118.10 36.84

Mn 33.88 29.86 2.11

Cu 18.36 10.59 2.55

2n 39.39 73.99 28.67

Kjeldahl N 37715.38 39811.00 748.00

F0
4 1943.63 2309.00 304.08

Ca 16238.00 15037.00 385.68

M3 1999.75 1785.63 98.07

- SO
4 4833.88 5738.38 445.36

Ba - - -

C1 9801.25 14848.63 764.92 A

Mo 3.56 3.14 0.91
h -==- .-------------------------------= _- =------ _=__ = --
,

.

a/ No boron data for this crop.

l A Significant difference between treatments.'

. -

-
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TABLE M-4. TISSUE ANALYSIS DATA: COTTON HORTH GREENHOUSE. Each mean
value given represents the mean of 12 plan {s analyzed (4 replications x
3 plants per replication) for any given variable at a particular
treatment level. Sampling was performed on October 17, 1983. -

========================================================================
Nominal Treatment

Element -------- (1bs/a.yr) --------
0 500

'

.

Mean Mein Standard
(ppm) (ppm) Error

=___________________________________________________________________=

Na 662.43 4186.92 419.37 A

K 26425.00 24325.00 1587.24

Ee 241.72 195.25 12.08

Mn 48.53 56.01 2.12

Cu 5.20 6.23 1.34-

2n 34.78 36.98 2.28

Kjeldahl N 36500.75 36627.08 2001.09

PO
4 4323.67 5815.00 416.10

Ca 29392.00 27692.00 1169.51

M9 4719.42 4984.50 213.46

SO
4 17928.58 19118.42 1540.61

B 8.86 20.52 2.61

C1 5301.00 9900.92 302.80 A

Mo 16.19 14.02 2.44

________________________________________________________________________

A Significant difference between treatments.
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TABLE M-5. TISSUE ANALYSIS DATA: BARLEY, NORTH GREENHOUSE. Each mean
value given represents the mean of 12 plants analyzed (4 replications x
3 plants per replication) for any given variable at a pstticular
treatment level. Sampling was performed on Octoter 20, 1983. _

========================================================================
Nominal Treatment

Element -------- (lbs/a.yr) --------

. 0 500

Mean Mean Standard
(ppm) (ppm) Error

________________________________________________________________________

Na 1882.67 2872.67 82.39 A

K 25000.00 24850.00 1111.83

1

i Ee 75.33 123.88 42.01
|
|

| Mn 72.80 59.18 1.98 A

I
Cu 13.48 13.72 2.11

2n 20.62 24.37 1.22

Kjeldahl N 8499.50 6941.08 1412.97

PO 4027.42 4677.50 153.424

Ca 3611.17 3661.08 114.95

Mg 2547.17 2475.58 92.36

SO
4 5223.00 4949.92 552.09

B 2.88 2.41 .49

C1 6439.92 7824.33 431.12

No 23.90 25.05 1.28

________________________________________________________________________

A Significant difference between treatments.
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TABLE M-6. TISBUR ANALYSIS DATA: ALFALFA TRANSPLANTS NORTH GREDGIOUSE. Each mean value re
l d (4 replications x 3 I

plants per replication) for any 9tven variable at a par {icular treatment level on a 9tven date. presents the mean of 12 plants ana yze.

= = = = = = = = = = = 3 = = = = = = = = =3 = = = 3:3 3 3 3 3 3 = 3 = = 3:3 3 3 = 3 3 31.= = 3 :3 = == 3 = = == = =3 = = = = = = = = = = = = = = = = = = 3 = = = ==== == = =3:333=== 33 33=3:3 =33 = ==== ==3 == = = = == = = 3 3 3 3 = = = = = == = 3 3 3 3 3 3 3 3 3 33 3 3
Honinal Eirst Second Third Fourth Eifth Sixth Seasonal

Element Treitsent Harvest Harvest Harvest Harvest Harvest Harvest Average

(1bs/a.yr) 6/24 7/11 8/01 8/24 9/12 9/28

Mean Standard Mean Standard Mean Standard Mean Standard Mean Standard Mean Standard Mean Standard

(ppa) Error (ppa) Error (ppa) Error (ppel Error (pps) Error (ppe) Error (ppa) Error

Na 0 302.68 302.89 295.31 344.00 404.18 419.45 344.75
48 28593.57 833.3262.17 1271.3074 47 955.20

500 773.67 85.61 548.05 47.75 664.27 17.85 787.43

K 0 24450.00 29058.00 33450.00 29283.00 36058.00 53792.00 34349.00
1143.603278.35 32138.001480.96 45142.001537.18 33425.00577.21 27642.00

s
1076.07 32058.00927.54 29575.00500 24983.00

Ee 0 75.58 111.13 98.90 3379.88 90.02 93.57 641.51

500 115.09 29.01 61.39 36.82 82. r/ 31.73 ggg,94 2336.40 64.70 14.90 14g,g3 18.55 98.67 388.46

Mn 0 45.93 42.50 28.63 51.79 11.23 16.95 32.83
3.63 37.11 I 772.22 25.0112.58 g3,91.88 28.85 .82 52.70l 83 45.21500 56.98

Cu 0 24.57 17.63 10.99 145.12 3.95 2.66 34.15
16.841.69 g4,9517 6.862.37 9.56 97.82 4.372.63 14,9719.45 11.20500 42.74

In 0 25.98 31.64 31.39 34.53 33.51 25.88 30.49
3.518 79 33.205.57 40.8211.96 37.699.01 31.164.26 35.11

v l*94 26.06[ 500 28.37
'

Kjeldahl 0 34959'06 31603.66 32965.29 33481.95 36364.32 37154.24 34421.42
1033.60 44530.50 1083.28 36628.01 1505.30677.67 37542.11993.00 33232.58 1017.41 34883.36 1015.87 34981.78N 500 34537.76

PO 0 2987.14 3428.38 3032.50 3312.90 4231.56 3653.00 3557.58 |
144.83105.8,*, 3662.36106.74 4646.2852.85 4221.4366.32 3592.03 105.49 3320.73143.55 3302.214 500 2891.48

10498.08 10408.50 9330.17 9190.25 8631.08 10299.25
454.68297.15 10461.35326.06 10210.4213737'.42 507.35 8895.00Ca 0

509.99 10391.33 447.23 9728.33428.42 10105.4213437 58500

M9 0 2990.33 2544.92 2600.25 1901.33 2207.25 1926.50 2361.76 29.1453.59 2365.99103.32 2228.4278.26 2099.6788.65 2021.00153.71 2338.58133.01 2626.08500 2882.17

50 0 3516.41 3799.45 4810.21 4316.38 4348.29 4168.16 4159.82
399.50432.92 4656.48366.99 5682.37384.25 4622.08553.45 4379.74483.67 4944,og718.93 4095.434 500 4215.16

8 0 ' '18.09 13.20 21.03 14.84 16.24 13.98 9 .16623
1.131.85 g7,o7.72 21.291.39 16.60.63 13.331.84 19.7581 13.77500 17.70

Cl 0 5218.6) 6378.31 6787.56 6171.46 7139.17 6320.07 6335.86 II2 89A180.47 7508.19320.94 9398.54188.85 8014.77216.47 6976.44135.87 7247.72298.86 7129.08500 6282.61

Mo 0 3.04 17.20 15.55 9.02 20.92 19.11 14.14
'

4.355.45 16.874 41 29.283.26 22.951.46 9.631.21 15.933.11 17.21500 6.21
.

j -

..
.__----

A Si9nificant difference between treatments.


