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An Intensive Archaeological Clearance
Survey of Four Sections of Indian Allotment
Land Conducted for United Nuclear Corporation

ABSTRACT

Members of the Cultural Resource Management Program, San Juan
Campus, NMSU, conducted an intensive archaeological clearance survey
of Sections 12 and 13, Township 16 North, Range 17 West, and Sections
8 and 17, Townshio 16 North, Range 17 West in the Church Rock/Hard
Ground Flats area, McKinley County, New Mexico, N.M.P.M. The purpose
of the project was:

: 8 To locate and record all cultural resources in the desig-

nated area

- To recommend measures to be taken for protection of the
resources and,

To gather and synthesize data on the environmental adapt-
ations, land use strategies, and settlement patterns of the

prehistoric inhabitants of the Rio Puerco of the west.



INTRODUCTION

During the first two weeks of June 1977, Dabney Ford and Suzanne
DeHoff of the Cultural Resource Management Program, San Juan Campus,
NMSU, surveyed four sections of Navajo Tribal lands, public domain,
and private lands. This area will be subject to uranium exploration
and mining by United Nuclear Corporation. The specific areas surveyed
include: 3/4 of Section 12, all of Section 13 in Township 16 North,
Range 17 West, 1/8 of Section 7 and all of Sections 8 and 17 in Town-
ship 16 North, Range 1 West, N.M.P.M. (see Map 1). The entire area
is in McKinley County, New Mexico. Subsurface minerals are federally
owned; an account of specific surface land statis can be found in Map
2. The project was surveyed under Federal Antiquities permit 75-NM-

018 and 75-NM-013,

METHODOLOGIES

The survey area was examined by using two methods depending upon
the terrain to be covered. Linear transects are impractical in areas
of considerabel topographic variability; mesa rims, canon bottoms and
rims., In these areas survey technigues were adapted to fit the land
forms. On the flood plains and foothills, transects were walked with

30 to 35 meters between crew members.

When culturel remains were encountered, the immediate area was
intensively examined and categorized into one of three designations:

1. Occupation or Utilization Site - an area occupied or used by

humans for a long enough period to create features or deposit

a number of artifacts (West et.al.,, 1976). All cultural re-



sources designated as sites are considered here to be sign-
ificant and require avoidance and/or protective measures.
Recomnendations for these measures are outlined in Table 1I.

2. Rock Art = All petroglyphs and pictographs located on this
survey are recent historic (post 1940). Due to their loca-
tion and nature, it is felt that graphically recording and
locating these occurences is sufficient. Therefore, no
avoidance or protective measures are recommended.

3. Isoclated Occurences = These are areas or instances of cultural

resources which lack valid horizontal or verticle context,
sufficient data for interpretation, or immediate historical
or archaeological significance. These o:curances have value
as research items or in broad interpretation. This is a
catch-all category for occurences which merit recording and

locating but no avoidance or protective measures.

Every site, rock art example, and isolated occurence located
during the survey was given a field number and plotted on a U.S.G.S.
topographic Quadrangle map and U.N.C. Orthophotographic topographic
section map (of the latter, Section 7 and 17 were not available). It
was originally planned to mark with yellow flagging all sites recorded.
This proved to be unfeasable due to voracious herds of goats, and
possible harmful consequences of blatant identification of artifact
concentrations. Therefore, the sites flagged were ones which could
not be pin pointed on the Quad maps, or readily recognized to be

avoided.




Collections were made on a number of the sites and isolated
occurences (see indiavidual site reports ana cultural resource section
summaries). Sherds were collected for microscopic analysis when
field identification was not possible. The policy for collecting
on small isclated occurences was to break “he collected sherd, taking
only & for lab analysis. On large concentrations, sherds for collec-
tion were chosen for their diagnostic traits to aid in identification.
These collections were non-random and do not reflect percentages of

particular types on the site.

The following are section summaries which include general terrain,

vegetation, cultural resources, and maps.

SECTION 7
A small portion of Section 7 was surveyed in addition to the four
sections (see¢ Figure 2). The area involved was composed of a steep

- a 5 x
sided canon in which no cultural resources of any kind were found.
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TABLE 1

SITE MITIGATION RECOMMENDATIONS

As mentioned in the methodology section only those cultural
resources designated as sites are to be avoided. 'The resources
labeled "isolated occurences"” and "Rock Art" were recorded and plot-
ted on the quadrangle maps but, due to their limited data potential,

do not reguire avoidance.

The following are those cultural resources requiring avoidance:

UNC 3: Sites

8-7 13-1

8-10 13-2

8-11 13-7

8-12 13-8

8-13 13-10

g8-14

8-15 17-5
17-8

12-1

12-4

12-6



SECTION 8

Approximately one third of Section 8 is mesa top. The dominant
drainage off the mesa is to the east into the arroyo making up 1/3rd
of the section. Two topographic zones form the balance of section e;

canon or mesa rims and flood plain.

The soils on the mesa top are similar to the ones described in
section 13 and 13, however vegetation appears more dense in section 8.
Several north facing drainages in the NW4% support a variety of shrubs

including gambles oak (Quercus gambelii), mountain mahogany (Cercoc-

arpus breuiflorus), squaw current (Ribes cereum), fragrant ash (Frax-

inus cuspidata), shunkbush (Rhus nilobala). Also growing on the mesa

were panon (Pinus edulis), juniper (Juniperus monosperma), ponder~nsa

pine (Pinus ponderosa), blue grama (Boutelosua gracilis), sagebrush

(Artemesia tridentata), Ergonum spp., indian paintbrush (Castilleja

integra), narrow leaf and Datil yuccas (Yucca angustissima and Y.

baccata), rock speraea (Petrophytum caespitosum), and aster (Aster

arenosus).

The upper mesa rims have a basic Pinon/juniper plant cover. The
lower rims, being mostly talus, have a sparce vegetative community.
This is also due to their southern exposure as well as the less dev-

eloped soils. The rims are from 7000 to 7200 feet in elevation.

The major canon in the area flows south directly into the Rio

Puerco. The upper portion of the drainage system in section 8 is



composed of steep sheer-sided canon walls with several isolat=4d

stands of douglas fir (Pseudotsuga taxifolia),

In the southeast %

of the section, the canon opens out on to *he flood plain.

topographic zone.

clays and sandy clay nearer the Rio Puerco.

The Rio Puerco canon bottom, or flood plain, makes up the final

Soils range from rocky gravelly clays near the mesa,

The vegetation is dif-

ficult to identify due to heavy grazing but include several grasses,

Bouteloua spp., Orycopsis spp., Muhlengergia spp., and Sporobolus SPP.

Five prehistoric and two historic sites, four prehistoric and one

historic isolated occurences, and one petroglyph were found in section

reports.

UNC

UNC

UNC
UNC
UNC
UNC
UNC
UNC
UNC
UNC
UNC

Wi W iwwwwu ‘e

: B-9

: B-14
: 8-13
: B-12
: B-15

(1.0.)

(I'Oo)
(I.O.)
(1.0.)

(Site)
(1.0.)

(Petro)

(Site)
(Site)
(Site)
(Site)
(Site)
(Site)

The following are a list of the cultural resources found and site

Sherd (B/W and Corrugated) scatter on mesa top
and lst rim down = 1 sherd per 30 sg. meters
spread over & cof section.

Axe-cut brush fence running north-south entire
length of mesa and lst and 2nd rims.

Sherd scatter on 2nd rim, flake of pedernal chert
10-15 sherds total - spread over 1/6 of section.
Sherd scatter on low bLenches above flood plain =
4 sherds total

Large trenched pueblo, bulldozed road

Possible water control

Two sancdstone slab petroglyphs

Western pueblo ‘F“T'Z ~7 i S
Middle pueblo To: b~ §.\,/ ]
Eastern pueblo :

2% ¥ : \ L
) & WARBE A
Sweathouses [ ‘\ by /’//) o T
Navajo rock ring - A\ '
2 L) )
, 4

Bulldozed pueblo




SECTION

Site 8-7 is a large : £O )\ © with several as:

iated surface structures (il ve The pueblo of 20 to 30

aF‘I'earS to L\e- Sl_’,{:‘ P C h (.‘L'fitrd] ro L‘I\C‘. and
Five met >rth ’ e pueblo are two rather sguare
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‘ some recent disturbance (which appears to be relatively minor) the
site is in good condition. Being one of the major habitation sites,
the pueblo can yield data concerning local life systems as well as

regional cultural and trade affiliationrs.

UNC 3: 8-10

Site 8-10 is one of three pueblos located within 5 meters of
each other. This pueblo is the smaller and westernmost of the three.
It is constructed of tabular sandstone in a "L" shape with 20-30 rooms.
The rubble mound forming the east wing appears to be deep (3.0 to 3.5
meters) and may represent twc stories. There is a distinct kiva de-
pression to the south in the crook of the "L". An additional structure

. 100 meters south of the pueblo, is constructed of large sandstone clasts

& has a 3-sided rectangular shape. The trach mound is southeast of
the pueblo and may be from 1.0 to 1.5 meters deep. Lithics are rainly
local cherts and petrified wood cores and flakes. Two sandstone trough
metates and four sandstone manos (rectangular unifacial and round bi-
facial) were found on the rubble mouni., Sherds are PII - PIII wares
and include:

Neck coiled gray ware - Tohatchi banded ?

Chaco black/white

McElme black/white

Fuerco/Escovado black/vhite

Wingate black/red

St Johns black/red

The site is on a broad alluvial fan slightly raiseu above the Rio
Puerco flood plain. There is a goo. ized arroyo due west of the pueblo
and the Rio Puerco is 1 mile south. The trash mound and clast structure

appear to have been archaeologically tested, evidenced by square test




pits. No information on who conducted the testing or

done.

8-10 be avoic

trio would
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It is recommended cthat Site 8-11 be avoided. As mentioned in
tre 8~11 narrative, this site is part of a unique complex which lends
itself to a study of prehistoric social systems. 1In addition the
presence of a second kiva may indicate a construction sequence and

reveal possible reasons for expansion or addition.

UNC 3: 8-12

Site B8-12 is located on a small knoll on the edge of the valley

bottom to the east of the arroyo in the SE% of Section 8.

The late historic Navajo site consists of a 2 meter circle of
sandstone rocks. The height of the stones ranges from 10 to 25 cm.
No mortar was found nor were any other sandstone slabs found Which
would indicate that the wail had ever been higher. The only cultural
remains found near the stone circle were two modern pop bottles.

There were no signs of any other remains or any sub surface structure.

The site appears to be in good condition and avoidance is re-

commended.

UNC 3: 8~13

Site B-13 consisted of two seperate sweathouses., Both are
constructed from axe cut juniper branches. They appear not to have
been used recently and the larger brush is all that remains of the
structures. Other materials in the area include fire cracked rocks

of sandstone and a few guartzite cobbles.



-11l~-

The sweathouses are located on an eastern bench in the NE% of
Section 8, B8-13 is about 20 feet lower than B8-13B and approximately
15 meters to the east (see drawing). B8-13 (s about 2 meters in dia-
meter and 1 meter high. There is fire cracked rock just to the west

of the sweathouse. The doorway is facing south.
8-13B is approximately 1 meter wide and 2 meters long. There
is a dug out area about lk feet deep on the interior of the sweat-

house. The doorway is facing east. There is a trec on the west end.

Recommended mitigative action for the site is avoidance.



UNC 3: 8-14

Site B-14 is the easternmost of the pueblo triplex. This site
consists of an "L" shaped tabular sandstone pueblo, twe depressions-
probably kivas, two large square clast structures, a trash and rubbtle
mound, and a possible water control device. The pueblo, 20-30 rooms,
may be multistoried in the mid section. The kivas are south, and north=-
east of the pueblo - a pattern similar to Site 8-11. The two rough
clast square surface rooms are north - northwest of the pueblo, similar
to the ones on Site 8-7., The trash mound has considerable sandstone
rubble in it and may represent a structure as well. It like the trash
mounds at 8-10 and 8-11 has been tested within the last 3 or § years.
The final feature on site 8-14 is a possible water control dam. The
structure is dubious, being very hard to detect, but has resulted in
a silt buildup behind it which is readily apparent. Whether from
natural or man-made causes this silted area is richer (in soil nut-
rients) and slightly more moist than the surrounding soil in or out-
side of the arroyo. Conseguently vegetation is somewhat different.
Large cane cholla (Opuntia acanthocarpa) was found on the flood plain,
but is rare in this particlular area. 1In the silt behind the water
control device there is an isolated stand of cholla. The ground stone
found on B-14 resembles examples found on 6-10 as do the lithics, with
the addition of an obsidian core. Pottery sampled included:

Tohatchi banded ?

Puerco/Escovado black/white

Red Mesa/Puerco/Escovado black/white

Socorro black/white

This pueblo, like the other two is on a broad alluvial fan cut

by the three arroyos draining the mesa tcp. The Puerco is less than



. a mile to the south.

It is recommended that Site 8-14 be avoided. 1It's importance
lies primarily in its association with the oth:r two pueblos, andA the
possible presance of a water control system If in fact the latter is
present, the site could provide substantial definitive data on sub~
sistance strategies which could perhaps be applied to both a local and

regional spectrum,

This site is located on the south slope of the valley bottom

between the bluffs and arroyo in the SWk of the SEL of Section 8.

. The site is puebloan and consists of several cne story room
blocks 100 to 200 feet apart. The artifact abundance is in the 1000's
and includes sherds, flakes, retouched lithics, ground stone, fire
cracked rock, and sandstone blocks. The sherds indicate a PII - PIII
time period. They include:

Tulorsa corrugated

Chaco corrugated

Wingate black/red

Chaco black/white

Red Mesa black/whit«

Gallup black/white

Puerco black/white

There are several other pueblos located to the west of this one
and also one about 1 mile south just across the Puerco River. This

indicates a large population in the area around 1000 A.D.
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There are several drill holes and a road in and around the site

and some disturbance has occured.

Yt is recommended that if the site cannot be further avoided,
some test excavations be made. Since there are similar and better
conditioned sites of the same period in the area, a full scale

excavation would probably not be necessary.
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SECTION 12

Section 1% can be divided into three major topogguphic zon2s
mesa top, mesa or canon rims, and canon floor.

The mesa top is oriented northeast-southwest and cut by two
major canons, one in the northwest corner, the other in the scutheast
corner. The mesa is relatively flat with a slight north northwest
slope. It is covered with a well developed sendy loam soil, residual
and alluvial in nature. The dominant vegetation is juniper (Juniperus

monosperma), sagebrush (Artemesia tridentata), snakeweed (Gutierrezia

sarothrae), pinon (Pinus edulis), mountain mahogany (Cercocarpus

breviflorus), Gamble ocak (Quercus gambelii), narrow leaf yucca (Yucca

angustissima), dahl yucca (Yucca baccata), prickly pear (Opuntia spp.)

perennial and annual forbs, and several grass species. Elevations on

the mesa top range from 7350 to 7550 twet.

Mesa or canon rims (depending on perspective)are a series of
eroded sandstone terraces between the 7000' and 7350' elevatiens. The
80il, mainly detritus and talus from the sandstone outcrops, is a
rocky gravelly sandy loam., Vegetation along the rims includes sguaw

current (Ribes cereum), fragrant ash (Fraxinus cuspidata), skunkbush

(Rhus trilobata), and isolated stands of douglas fir (Pseudotsuca

toxifolia) along with the plants mentioned growing on the mesa.

The final topographic z2one is the canhon floors. Tfhe canon in the

northwest guarter of the section is in a cutting stage with large sand-



stone boulders and sheer sides up to the first rim., The canon in the
southeast quarter has a broader floor with some llluv}ll flood plain
accumulation. Plants found in the other two zones were also growing

if the cancas in addition to blue grama (Bouteloua gracilis), and

several other overgrazed unidentified grasses.

Both historic and prehistoric cultural resources were noted in
Section 12. Three sites, three isolated occurances and three pet-

roglyphs were located (see map 2).

UNC
UNC

: 12-1 (Site) Hearth and sherd scatter on mesa top

t 12-2 (1.0.) PII/PIII indented corrugated gray ware sherd
scatter on mesa/cahion upper rims-30 to 35 sherds
scattered over § of section.

UNC 3: 12-3 (I.0.) Sherd scatter on mesa finger - Chaco black/white

and P11l indented corrugated gray ware - 4 sherds

UNC 3: 12-4 (8ite) Reservation period hogan, corral and log trough
UNC 3: 12-5 (petro) Historic petroglyphs
UNC 3: 12-6 (Site) Pithouse depressions, sherd and lithic scatter,

ground stone, hearths

UNC 3: 127 (petro) Historic, date of "72"

UNC 3: 12-8 (petro) Historic, horses, quadruped, "1940", “46"

UNC 3: 12-9 (I.0.) Tabular sandstone structure with lumber near south
section line - very recent and apparently assoc-
iated with rcad construction.
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meter high maximum near the entrance and taper with the land slope
to 20 meters high. No mortar was found in the wall apd fill inside
the structure appears to be from 10-40 cm deep. The roof has fallen
intact and clearly shows the building design of corboilod logs.
There was an apparent smoke hole in the center top of the roof: The
entrance, facing south southeast, was constructed of larger rocks,
thickening the walls at the opening. Remnants of a brush corral
could be seen approximately 10 meters west and south of the hogan. Two
hand hewn juniper log troughs made up a portion of the barrier. The
only datable artifact found on the site was a U, §. Army WW Il tent
post, It formed a part of an arch structure several meters in front

of the entrance to the hogan.

The site sits on the first sandstone rim down from the mesa
looking out over the steep canon which drains this & of section 12.
Here, in the northwest corner of the section, the mesa is merely a
narrow finger seperating two drainages. There are several occupied
Navajo homes approximately B8 kilometers north of the site, in Hard

Ground Flats Canon.

The site 1s in excellent condition and not in immediate danger

of erosion damage., Recommendations are to avoid the site.

-

-

UNC 3: 12-6 -

This site is composed of (wo circular depressioﬁi. a possible

hearth area and a sherd, lithic, and ground stone scatter. The




westernmost and larger depression is 8 meters in diameter, the smaller
one 6 meters across. There is a scatter of heat dilgolorod rock and
carbon stained soil 12 meters north of the depressions. The sherds
ate lightly scattered over an area 20m X 20m (1 sherd per 4 sq. meters)
but are concentrated around the hearth area as are the lithics. A
quartzite hammerstone and sandstone trough metate were found wast of
the depressions and hearths, 10m and 30m respectively. All of the
pottery found is a plain gray ware identified in the lab as Lino Gray.

1t is likely that the depressions are pithouses and date into Pueblo 1.

The site is just north of the highest point on the mesa approx-
imately 30 meters from the rim. This particular part of tae rim is
the best place on the mesa to view the Rio Puerco valley. There is
a dirt road less than 10 nesters south of the pithouses and an area

north of the hearths bulldozed for uranium testing.

he site is in good condition with minimal erosive damage., Site
12-6 is unigue in its age, theme, and location and it is recommended

that any adverse impact on the site be avoided.
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‘ Condition Undisturbed & Eroded Pot-hunted Pottery/Artifact abundance 10's, 100's, 1000, Modem struct
. sherds 20-30, lithics 1-5, ground stone 1,pecked stone 1,
Surface. Lave! X Uneven . Slopes 1o (dwcuon,'.__N_ Surface deposity Alluvwrﬂx__ Collumum X Aeolian X Talus
Residual Soil. Rocky X Guvelly__ Sandy X___ Qayey — Other
Local 1ock oulcrops Smduone_xbmulo-n_f. Shale . Caliche . Basalt Tuff Other
Atadle land [type distance & direction) 1 mlle south on RiO PUEI‘CO
Watetr fdirignce & direction) Rmr_z(___ ANMOY0 e Confluence Spnng Seeps

Bedroch 8 Permpnent? _.____.x Local vepetanion patierns sagebrush, juniper‘ DinQn‘ Mt.
mah gan,, Srakeweed, grasses

LProto B/W Colos

Other resources

Frejd temariy sherd scatter is 100% gray wares, near a hearth area of raock
fragments and soil stain. 5-7 m south are two circular depressions = pos-

sible pithouses. A red sandstone basin metate and a guartzite hammer-
stone are near the depression - gray ware sample collected

References Report 77-SJC-078

Facavation requitements Labor_ Time Equipment —
. CULTURE / Phase/Date /

Zone Localiny Lab class ) 2 3 4 5 6708 9 10—

Lab 1cmariy

Dabney Ford Oait

Collecthuny Catalopue Noy
$101 ¢

Field recerder




UN.C3:12-6
Section12  TIBN,RITW
SE '/4' SW '/4,SW'/4
L™ § N

\\\\ o 5. 0 TN~V

R ]

|
! trough
// @/ metate
[/
/|
I
|
[ |
I |
/§/ hammerstone D
-~ v Ly
/ |
I/ ! bulldozed /—\S
area
| | o
| | depressions .~~~ msh::’r':hs N
D T
| - o8 . \
0 N
\v ~\ \C> / \
. ) i e
E \ \“~.____ -t
: \ | sherd and F
\ \ lithic scotter — / s
\\ / R
| \\“\ \ \ / E
\ \ .
[ \ N\ ¥




«30=

SECTION 13

Section 13 can be divided into three major topographic zones:

mesa or canon slopes, mesa foot hills, and river flood plain.

- -

Approximately one quarter of the section's terrain is represented
by sheer cliffs and accompanying narrow terraces which make up the mesa
or canyon slopes. The mesa foothills involve less than one eighth of
the section, and the balance of the topography is classed as being a
part of the general Rio Puerco flood plain. Soils include rbcky sandy
loams in the higher elevations, near pure clays and gypsum clay mixtures
in the foot hills, and on the flood plain sandy loams and pure sand.

The majority of the surface deposits are alluvial due to the sheer mesa

slopes, there are areas of homogenious talus.

The mesa or canon slopes are a series of two and in places three
eroded sandstone terraces ranging from 7000 feet to 7400 feet elevation.
Vegetation growing in the rocky sandy loam includes: juniper (Juniperus

monasperma), sagebrush (Artemesia tridentata), snakeweed (Gutierrezia

sarothrae), pinon (Pinus edulis), mountain mahogany (Cercocarpus breui-

florus), Gamble ocak (Quercus gambelii), narrnw leaf yucca (Yucca angus-

tissima), dahl yucca ( Y. baccata), prickly pear (Opuntia spp.).

Ereogonum spp., squawcurrent (Ribes cerem), skunkbush (Rhus trilobata).

The_dominant grasses are blue grama (Bouteloua gracilis), and galleta.

-

The mesa foothills are alluvially disected strata of near pure

clay, clays mixed with shale, or gypsum bearing clays. This area



=21«

occupies the 6900 to the 7000 foot eleations. Very little vegetative
growth is found on the foothills due to dynamic erosion‘and poor soil.
In the areas where soil is heterogenius oak, juniper, blue grama and

sagebrush can be found.

The river flood plain takes up about one half of the section and
is characterized by a relatively flat terrain with a few low hills. The
flood plain is cut by several deep narrow arroyos which drain the south-
ern mesa top. The soils are sandy clay loam, rocky sandy loam, and in
the arroyo bottoms, sand. Scattered conifers grow on the low hills but
the dominant vegetation is sagebrush and several grasses. In areas of

slightly higher water retention, saltbush (Atriplex canescans), wolf-

berry (Sympheoricarpos occidentalis), and rabbitbrush (Chrysothamnus

nausiosus) are common,

The cultural resources in section 13 include prehistoric and
historic sites, isolated occurences, and petroglyphs. The following

is a list of these resources. Their location can be found on Map 2.

UNC 3: 13-1 (Site) Navajo house/hogan/corral/horno complex

UNC 3: 13-2 (Site) Historic dugout

UNC 3: 13-3 (1.0.) Shell (Glycimerous spp.) beads (2) on saddle
UNC 3: 13-4 (I.0.) Sherd scatter on flood plain - SE% of section -

l sherd per 20 sq. meters
UNE 3: 13~5 (I.0.) Rock carin on East section line
UNE 3: 13-6 (I.0.) Rock carins on South rim of central hills -
- probably grazing markers - one sguare structure
UNC 3: 13-7 (Site) Sandstone "bin", lithics and historic brush

corral -
UNC 3: 13-8 (Site) B-12 room pueblo on slope on West section line
UNC 3: 13-9 (I.0.) Sherd scatter on bench South of 13-8 - 1 sherd

per 5 sq. meters spread over 200 sg. meters
UNC 3: 12~10 (Site) Pueblo and kiva on bench above 13-1



UNC 3: 13-1

Site 13-1 is a recent Navajo complex consisting of at least
three domestic structures, corrals, lumber shed, stone oven, wood and
lumber piles, and an :xtensive trash area. Beginning from north to

south, the features include:

Several piles of axe-shaped timbers, possibly salvaged from the
roof of the hogan.

A circular masonry hogan of shaped sandstone blocks, motared

rock walls 1-1.25 meter high, roof absent, dirt floor, east
southeast doorway.

Rectangular shaped sandstone block masonary house with factory
made windows and doors, asbestos roof. Apparently used for

storage, containing a pool table, boxes of canned goods, and
some furniture.

Square cement foundation with remnants of masonry walls.

Sandstone oven partially toppled; parts of a buckboard including
-~ wheels, wooden axles, tongue; parts of a plow and/or tractor.

Two lumber structures,one a collapsed small squafe shed, one a
large rectangular structure which may have been-a stable.

Juniper brush circular corral with an east southeast opening.

Extensive trash scatter on down slope or eastern side of site,
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a concentration in the form of a trash mound, primarily tin cans

(crimped), broken glass, plastic, and metal scraps.

~ Judging from the structures and trash, the site was occupied

roughly from 1930 to 1970 or later.

The site is just below the foothills cf the mesa, on tie extreme
northern limits of the Puerco River bottom. The river is approximately

1.5 kilometers to the south.
Ethnographic and archival research should provide needed infor-
mation on the site from the standpoint of being a cultural rescurce

as well as the site being in current use, avoidance is recommended.

UNC 3: 13-2

This site is found on a flat gentle slope to the south in the
NE% of the NWh of the NE% of Section 13. The area of the site is
10 X 15 meters and consists of a dugout house. The front wall is
akout 4 feet high. The roof is still intact and the entire site
appears to be u..disturbed. Associated artifacts include a partial
harness and a plow. There are n» artifacts which were culturally
diagnostic, and the site is assumed to be historic anglo, although,

there are several Navajo families in the immediate vicinity.

The front wall of the dugout is of sandstone blocks. The roof

is of split timber supports and the adobe top is level with the ground.
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There is a sguare wooden chimney vent in the middle of the roof.

Avoidance of the site is recommended.

YNC 3; 13-7 s

Site 13-7 consists of a circular sandstone slab structure, a
juniper brush corral, and two flakes. The sandstone bin-like feature
is approximately .75 meter in diameter and appears to have been
double walled. The fill isbetween .40 and .75 meter deep and the only
sdrface artifacts are two chert flakes 7 and 8 meters from the struc-
ture. The brush corral is constructed from axe-cut juniper branches.
There has been some alluvial deposition inside the corral &and only

the more stout branches have resisted rotting and erosion.

This is a multicomponent site; the corral a Navajo sheep pen,
and the bin-structure and flakes prehistoric. The latter designation
is based on several points: 1) this site is less than 200 meters north
of a relatively large pueblo, 2) flakes and cores of the same chert
are found on both sites, and 3) the amount of fill in the slab stru-
cture suggest considerable age. Based on these observations, the
two features of the site appear to be unrelated and independant of

each other.

- This site is on a low bench top above an arroyo draining the
south mesa face and flowing into the Rio Puerco. 1It-is in the mesa

foothills 2.4 kilometers north of the Rio.

It is recommended that this site be avoided as it may contain
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. valuable data to aid in umderstanding the pueblo site to the south.
In addition, the historic corral may be obscuring other features
associated with the prehistoric component.

UNC 3: 13-8

Site 13-8 is a masonry pueblo located on a 45° hill slope. There
is an immense amount of sherds, lithics, and ground stone in and wash-
ing out of the structure, averaging from 4 to 6 artifacts per square
meter up to 30 to 40 artifacts per square meter. The pueblo is con-
structed from tabular sandstone and appears to have 12 to 15 rooms.
Because of its location on a steep hill slope there has becn down
slope alluvial washing but remaining fill may be up to 2.5 meters deep.
The artifact scatter included rectangular uni- and bi-facial sandstone

‘ manos; trough and slab sandstone metates; quartzite hammerstones;
bone awls; chert, quartzite, obsidian, andesite, and rhyolite lithics;
and sherds (fine corrugated 60%, painted 28%, plain gray 10%, red
slipped 2%). A sample was collected for lab analysis and the following
types wers identified:

Early PIl1 painted neckbanded

PII - PIII indented corrugated

Gallup black/white

Chacvo black/white

Puerco/Escovado black/white

Mesa Verde black/white

Escovado black/white
Wingate black/red

With reference to the pottery, the pueblo dates_around PII - PIII.
It should be noted that site 13-7 may be associated with this pueblo

. (see UNC 3: 13-7 discussion).
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. Site 13-8 is located on a rather steep east-facing hill slope

‘ in the foothills below the mesa. It is 75 meters fr:>m the arroyo
which drains the southern face of this mesa and 2.3 kilometers from
the Rio Puerco. The area immediately surrounding thé’site is too
broken for cuitivation but there is level flood plain approximately

2 kilometers to the south.

During the 4 section survey one other contemporary pueblo was
found on a similar steep slope (see UNC 3: 17-5). The choice to build
on a slope wey itself aid in determining the subsistance strategies
involved at the pueblo, or possibly climatic factors during the time

of occupetion. 't is recommended that this site be avoided.

- ] UNC 3: 3-10

Site 13-10 is a pueblo situated on a long finger-like knoll

just behind a historic Navajo homestead site. It is located in the
NWk of the SE% of the NE% of Section 13. There is a drill hole on

the northern edge of the site but the habitation area is undisturbed.

It appears to be a one story pueblo of about 10 rooms and one
kiva., Estimated wall height is approximately 2 feet. Artifacts in-
clude sherds, flakes, ground stone ang some fire-cracked rock. The

sﬂerds are from the PIII time period.

At this time avoidance of the site is recommendga. If further

. test holes or other construction should need to be done at a later

Gate, excavation of the site would be recommended at that time.
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NMSU San Juan Campus Archeological SurveyNuclear Project SITENO. LA
Sie mame __SJC-136 ' Field numbesUNC_3: 13-1
NE Y ofthe SE ¥ of the NE_%, Sec13 . T L@.R.J.J_@Coumy McKinley Siate NM
Map source USGS Church Rock Quad, UNC Qrthophoto topo Elevation6825

Draipage: primary Rio Puerco secondary__intermittent arroyos

Location . Valley bottom of Rio Puerco 1/8 mile from mesa rims an NOrth side
of Rio.

—_—

Nearest town _Gal lup Nearest highway Accessibility: fool —_sedanX___ 4. wh dr. _X__backhoe
Ownership

Informant

Stake location — —— T— —-

SITUATION [check v~ ) Valley bollon'._x. Bench . Slope . Ridge —___ Mesa top—— . QUff edge . Overhang_ Cave —_ Dune —

. Other Ares of 11e290 X 50 meters

FEATURES (/ndicare :\Eumgcr/ Pt houses . Kivas— Suiface rooms: Slab— Masonrys Adobe —__Owerddcal, lumber

) &
:::::lcs::: Hw:uo;{h__{_." 1"!7‘152}—«3?13”nluﬁ—nﬁsé’;"’ghiwfg'sm' Gnds/Dams/Terraces Prictographs/Petrogly phs
PLAN laoom . X Linew Arc o Leshaped . Coshaped Fshaped . E-shaped — ( bshaped— Enclosed plazs: by s wall —
by rooms__ Scatiered ____ Indcierminate ome _round hogan
Singe-tier _ X Double-tier —__ —tier . Past double-tier Part tier —  Orientation E Exposure S
Notwre & depthof iy @€01ian, alluvial, 0  &m Est Wall height NA Suatified

_hI_St_o_r_Lc. Modemn stiuct

Condition” Undisturbed X Eroded Pot-hunted Potiery /Artifact abundance 10's, 100, 1000's,

—————

Siopes 10 (direction) _E __ Surface deposits. Alluvium X Colluvum Aecohian X . Talus

Sutface. Level _X Uneven

Residua! _ Soil: Rocky Gravelly Slndyl(_ Ouycy._.g. Other loam

Local rock outcrops Snnduonci Limestone —_ Shale __X Caliche o Basalt Tulf Other

Arahie land (1ype distonce & direction ] §1°°d Plain - S50m E ' 400m S

Water (disience & direction) River mlIeAno,o ConNuence Spnng Seeps
béd\;(g;%ol?s_m—__ Permanent® X Local vegetation patterny mblew 4

. . Proto B/W Color
OB XEXXEy ©ite COnsists of several Juniper post/lumber structures- prob-

ably corrals, some fallen down wooden shacks, a stone horno(fallen in),
Rea et tWO Stone houses (]l in good condition, 1 has had stanes remaued
both with cement foundations), 1 stone hogan with hand hewn juniper post
roof, refuse includes tin cans, bottles, cold creanm jars, old wagon (wood-

en wheel and axle), cast iron and enameled stoves, lumber,metal barrels,
1 sherd of prehistoric pottery, all appear to be post 1930-1940.
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NMSU San Juan Campus Archeological Survey Nuclear _ Project SITENO: LA

Site name $JC-137 Field sumbey UNC 31 13=2
N. E.
) ',"_E__ % of the __NW“ of the ___ND %, Sec ..]_'.?. : 3 16 S.R 17 W.,County McKinley State NM

. Map source ..USGS _Church Rock, New Mexico Elevation

Rio Puerco

Drainage: primary secondary -
Location __Near cliff - facing south to Puerco - flat gentle slope to the sout!

2

Gallup

Nearest highway Accessibility: foot —— sedan 4.wh dr. ——_backhoe

Nearest town

Ownership

Informant -

Stake location et

SITUATION feheck v ) Valley bottom X Bench . Slope X Ridge Mess top Qff edge A s e iy
B Ares of site 50 X 30 feet

Adobe .x_- Other

FEATURES (/adicare number) Pit houses . Kivas . Surface rooms: Slab . Masonry

Hearths Bunals —_Sherd/Chipping area Gnds/Dams/Terraces Pictographs/Petrogly pht o

Refuse ares Hirection)

Trals/Steps Other —Naone

PLAN: l-voom_x_ Lineas Arc Lshoped . Cahaped . Foshaped — E4haped — ( Yyshaped —— Enclosed plazs: by s wall o

by rooms_ Scatiered ___ Indeterminate Other

Singls tier % Doubletier ——  —-tiers ——  Past double-tier Pasi tief e Orientation —SQLLE Paposure QRED.

Nature & dephof fin __dugout in hillside Est. Wall height 40 Stratified® . No___
. Condition Unéd: wvbedi_ Eroded Pot-hunted Potiery/Artifact abundance 10's, 100's, 1000's, Modermn stru

. arness and plow

Sutface: Leve! X Uneven Siopes to (direction) S Sutface deposits Alluvium X Colluvium Aeolan X Tuw

Remdual _________Soil Rocky Gravelly o Slndy._.x—. Onycy.i. Other loam

Local rock outcrops Sandstone Yo Lumestone . Shade X . Cahiche_ Basalt . Tuff . Other

Arabie land [1ype distance & direcion) 100 to 500' south

Water (dittence & direction) River Attoyo ConfNuence —T Spnrg Seeps

Bedroch poo!) e Permanent? . Local vegetition patterns i irbusiritiotes Wb, ol i

Photo !f\\z Color

Other resources

Freid remarks . VEIY nice dugout house

Referenees . Report 77-5JC-078

Facavavion requirements Lador Time simnm ERVIDEEN]

cutturg _Historic / Prase/Date /
‘ Lone Localiny Ladclass ) 2 3 4 8§ 6 7 8 9 10 e

Lab remarky

Suzanne DeHoff D‘"6/2/77

Collectiuns Catalopue Now
Motaype

bicld secwider
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$JC-138 PNC 3: 13-7

Site name Field numbe

N
SW_Y%ofthe _SW¥%of the NW %, Sec 13, T _lﬁ_gk _u&koumym.ﬂinlﬂy Stare MM
USGS Church Rock Quad, UNC Orthophoto topo 6885

Map source Elevation

Drainage: primary Rio Puerco secondary intermittfnt arroyo:

Locstion —dOW bench on west bank of arroyo paralleling the section line

=
Nearest town Gallup Nearest highway —__ Accessibility: foo?(_ sedan . 4.wh dr. X backhot
Ownership

Informant

Stake location — — na—_—

Bench X Slope . Ridge . Mesatop—— Off edge—_ Overhang . Cave — Dune .
20m X 10m (E-W)
,corral

SITUATION (check v ) Valley botiom
Other Ares of nite
Adobe . Othe

FEATURES f/ndicaie number) Pt houses . Kivas . Surlace rooms: Slab . Masonry

Picrographs/Petrogly pht e

Refuse ares Mirection)
Trals/S1eps . Other

Hearths o Bunz', uSi. t&/Chipping area S . Gnds/Dams/Terraces
bin

PLAN: l-room o Linew AIC e Leshaped . Cahaped —— Fhaped . Eqhoped— ( Jshaped — Enclose. plaza. by o wali.

by rooms Scattered Indeterminate Other

Single-tier . Double-tier —ttiers . Past double-tier Part tie eee  Ofientation —— Exposure .S

Nature & depth of fill _al luvial .5 to Im Est. Wall height . Stratified?

Condition Undmwbch_ Eroded Pot-hunted Potiery/Artifact abundance: 10's, 100, 1000'4,5=10 £lakes Modem stry
corral is modern Navajo

Sutlace lecl__'_ Uneven Siopes to (direcion) Surface depos .Hunum_x_ Colluvium Atoliar Taus

Residual _________Soil: Rocky % Cravelly ____ Sandy . Th . Other lOim

Local rock outcrops Sandstone X Limestone — Shade X Caliche— B N (1 pe—— "
% to ¥ mile south - floecdplain

mile

Waiet (disronce & direction) River Aftoyo ConfNuente e e Spnng Seeps

Bedioch poo! e . Permaneni® X Local vegetation pn!lexn:_saqeerShJJinon1 juniper,

snakeweed, cacti

Arsble lané [1ype distonce & du«hini

Prote B/W Colot

Othet resources

Freid remuks _S18b bin ,75m in diameter - double row of rock considerable fill
The axe cut juniper branch corral is 12m SW of slab circle. It is 4m in

BIATEYET There is an extremely light scatter of chert flakes around the sif

il
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Zone Localny Labclass ! 2 3 4 5 6 7 8 9 10 e
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' United
NMSU San Juan Campus Archeological SurveyNuclear _ Project SITENO. LA
Site name ___ §JC-139 FuldnumbuUNC 3: 13-8
NW ¢ of the Nw%o{thc Sw% Sec. }_3_.T 16 LS/RI-’ bCo\mly McKinley State NM
. Map souret USGS Church Rock Quad, UNC Orthophoto topo Elmnanﬂ_—
Drainage: primary _Rin Puerco ucondnry.ini’.ﬁxmi.tm.t_ﬂﬂDVD

Locmon_lsnL.S_‘L.Q_f_m}__lL_QLﬁ_lQP_Q_Qf hill on west section line

——

Nearest town Gallup Nearest highway —____ Accessibility: foot }_udnn 4.wh dr. .x_backhoc
Ownership

Informant

Stake location a——— R
SITUATION feheck v ) Valley bottom . Bench $|op&_ Ridge . Mesatop_ Quffedge._ Overhang. Cove —_ Dune
Other Ares of site

FEATURES f/ndicete number) Pt houses . Kivas . Surface rooms: Slab . Masonry Adobe Other

Refuse ares Hirection) E Hearthy Bunals —_Sherd/Chipping area E Cnds/Dams/Terraces 13 Pciographs/Petrogly phs

Trals/Steps v Other
PLAN: l-700m — Lineas . Arc . Leshaped . Cahaped . Foahaped — Eqhaped (E)—qhnud-— Enclosed plazs by & wall

by rtoomi__ Scatiered . Indeterminate ____ Other ____
Single-tigr . Double-tier . ctiers . Past doubie-tier Past tier e Orientation E-W Exposure E
Noture & dephof i) _@1luvial colluvial, 3m - .50m Est. Wall height — 2T Suratified?

. Condition Undisturbed .x__. Eroded Pot hunted Pottery/Artifact abundance 10's, 100's, lOOO's,&.Q&MQ.rdﬁdtm strue
Surface u-u_?‘_ Unenn_i_ Slopes to (direction) E Surface deposits Alhmunx_.. Collunum X Atolan | {°  —
Residunl ________Soil. Rocky X Gravelly Sandy_i- Qayey . Other loam
Local rock oulcrops Sandsione K. Limestone — Shale X Caliche Basah Tuff Other
Kl Rt s s i & veitesa L3/ SO % mile south - floodplain -
Waier [distence & direction) R'nvl___ ANoyo . Confluence Spnng Seeps

Local vegetation patterns §gggbrg§h L 'luni per, pinon,

Bediock poo! e Permanent?
qgreasewood, oak

oNNEEXXy the site 1s located on a 60 slope facing East. f%e Fooms. bediﬁ“

20-30 m down from the top of the hill and continue in split level or
terraced fashion down to about 20m above flood plain. 1Thnere appear

Field remasiks
to be at least a double row of rooms across and 4-6 up and down (E-W)

Consturcted of tabular sandstone Sherds are fine corrugateg ooy, plraimgray
108, painted 28%, and Wt.Mt. red ware 2%, B/W are probably Gallup, Puerco,

Escovado 1 rectangular sandstone mano, 3 guartzité nNaMmeErsTomnes,

Report 77-8JC-07F

Relerences

Eacovation requitements Labor Time Equipment :
—— —— 1 e —————— ]
. CULTURE / Prase/Date /
2one Localiny Lab class ) 2 ) 4 5 6 78 9 10
Lab 1emarky
Nabney Ford
bield rccurder Date Collec tions Catalopue Noy

Hotapc
B o ) .




UN.C 3:13-8

Section 13 T!6N;RITW
7 Nwha Nw g, sw g

o | l n;oiors |
S 0 510
\ ' TN [/MN :

- 1

’: o oo \
e 9 ! ‘ historic
s .\. . x w
limits of J T, . ‘\
ortifact scatter S = —=75m*earroyt
| P
/
/I
b gL, /
o
3% —
Inset
N
8.
“.
.
N
b N
L , .
sfructure arroye
‘
L J
artifoct scaotter




United
NMSU San Juan Campus Archeological SurveyNuclear _ Pioject SITENO. LA

Site name _SJC~140 Field numbey UNC 3: 13-10
- NW wofthe _SBiofihe NEy Secl3 T __l.éf JL@COUM)! McKinley State NM
. Map source USGS Church Rock Elevetion 6860

Rio Puerco

Drainage: primary secondary

ocation_On_a@ small bench or finger jutting out just hehind a historie

omeltead (Navajo) site

Nearest town Gallup Nearest highway _t_ul.u?ﬁuibimy‘ fool — sedan X _awh dr. —backhoe
Ownership -
Informant i

Stake location i S

SITUATION [check v ) Valiey bottom . Bench X Siope Ridge Mesa top Quff edge . Overhang Cove —_ Dune
Other - 2 Ares of site

FEATURES (Indicate number) Pil ~ suses Kunll Surface rooms Slavd Q. Masonry Adobe __Other

Refuse ares Kirection) Hesiths Bunals __Sherd/Chipping area Gnds/Dams/Terraces . Pciographs/Pettoglypht e

Trauls/Steps Other e et 4 % N

PLAN: lroom o Lineas oo AFC o L-lhnpcdl Coahaped — . Foshaped.— Eahaped—u ( )shaped — Enclosed plazs: by » wall

by tooms__ Scatiered Indeterminate Other
Single-tier 2 X Doubletier .  —_-liers Past doudle-tier o Past tief e Orientation L_ Exposure _CECL
Nature & depth of fil) PII1I Pueblo - 1 story- Est. Wall height .2 ' _ Stratified?

‘ Condition: Undisturbed Z_ Eroded Pot-hunted Potiery/Artifact sbundance: 10's, IOO'I,.!_O_O_D_'L]L-O—V—-—_—__- Modem structy

Surface deposits Alluvwrn_x. Collunum Acohar X Tows
Gravelly Sandy Quyey . Ones8aNdy clay loam with shale

Loca) rock oulciops Slndnonel Limesione . Shade X Caliche . Basalt Tuff Other
Arable land (type distance & direction) 200 yard‘s E & SE

-
Waier (distence & direction) River o .ieAno;o._.____Connuenu Spnng Seeps

gvs.}gtyla_zmg_s,ersummem’.— Local vegetation patterns Sagebrush, juniper, _Snakeweed,
X

Surface Level X Uneven
.Soil. Rocky X

Slopes 10 (direction)

Residuan!

Eroio B/W Color

Other resources

Drill hole just north

Field remasks

Relerencers Report 77-SJC_078 <

Eacavation requiements Lador —& Tume LR T L —
. cuLture Anasazi / Prase/Date /

2ene Locality Eelati]l 3 F 8 3 3 1 BV 10 et

Lab remarky

Suzanne DeHoff - 6=-3-77
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SECTION 17

Section 17 includes the Rio Puerco river bed anq adjacent flood
plains to the north and south. 1In addition, the extreme northwest
GSIner of the section includes several low mesa foothills. The
elevation ranges from 6760 feet to 6840 feet with a slight general
wester'; slope. Soil in the Rio Puerco canon bottom is near pure sand,
however the river chanel cuts through a uniform sandy clay. The upper
elevations tend toward a rocky sardy clay loam. Vegetation on the
flood plain proper is difficult to identify due to heavy grazing.

The identified species include: saltbush (Atriplex canescens), wolf-

berry (Symphoricarpos orephilus), wild onion (Allium palemerii),

tumbleweed, and Spcrobolus spp., Bouteloua spp., Muhlenbergia spp.,

and Hilaria spp. grass genera.

Two historic and two prehistoric isolated occurences, two pre-
historic sites, and one example of "Rock Art" were found in Section

17. The following is a list of the cultural resources in this section.

UNC 3: 17-1 (I.0.) Sherd scatter in mid east section - 4 sherds
total

UNC 3: 17-2 (I.0.) Rock marked for field boundry

UNC 3: 17=-3 (I.0.) Historic trash and tire sculpture

UNC 3: 17-4 (Pet.) "1977" spelled out in sandstone slabs

UNC 3: 17=-5 (Site) Pueblo on steep slope of knoll

UNC 3: 17-7 (I.0.) Sherd scatter on south side of Rio Puerco - 1

sherd per 10 sg. meters spread over 1/6 of section
UNC 3: 17-8 (Site) Small pueblo on alluvial fan in flood plain

-
~—

-
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UNC 3: 17-5

Site 17-5 is a 10 to 15 room pueblo & associated artifact scatter,
The pueblo is constructed from tabular sandstone, conforming to the 45°
slope on which it is built in an arc shaped pattern. The fill with~-
in the structure appears to be from .5 to 2.0 meters deep although
there has been some downslope washing. There is a heavy artifact
scatter around the sturcture; sherds average from 2 to 4 per sguare
meter to 20 to 25 per square meter, lithics approximately &% the density
of the sherds. Lithics are mostly a mottlel yellow or dark purple chert
and a few examples of quartzite and obsidian. A sample of sherds was
collected for lab analysis and the following types were identified:
McElmo/Mesa Verde black/white
~ Gallup black/white
_ Chaco black/white
s Mancos black/white -
Escovado black/white
Puerco/Escovado black/white
Ribbed corrugated -

Gray ware with sand temper
Red slipped ware (too eroded for identification)
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This pueblo, based on the pottery sample, dates PII - PIII.
Its associated artifact assembly is essentially the same as other
PII1 - PIII pueblos found in the survey area, but the:location is un-
uiual. Only Site 13-8 resembles this site's placemerit on a rather
steep slope. The pueblo is situated on the south southeast side of
the bench. There is ample flat areas on the saddle and bench top
just north of the structures but the slope appears to be the prefered
building location. It was thought the aforementioned flat areas may
have served as specialized work areas but there is nothing on the sur-

face to indicate this.

The bench slope on which the pueblo was built extends out onto
the Rio Puerco flood plain. Thus the bench is surrounded on three

sides by potential farm land. The Rio Puerco is 1.2 kilometers due

south of the site.

The unusual location and undisturbed context of this site add
to its potential for yielding data concerning land use strategies of

the puebloan inhabitants. Therefore, avoidance is recommended.

NC 3: 17-8

Site 17-8 consists of a small masonry room block and an assoc-
iated sherd and lithic scatter. The structure is constructed of
tabular sandstone and appears to have two or possibly three rooms.

The artifact scatter is light, covering an area appraximately 10m

in diameter, Lithics included one core and flakes, manufactured
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from the locally outcroping tan and purple chert, as well as a high
grade red chert/chalceolony. Sherds were classed as PII - PIII wares,
including Gallup black/white and Chacoan corrugated wares. There
liims to have been minimal erosion and there may be 1 to 1.5 meters

of £fill in the structure.

The site is on a very low knoll or finger less than 3 meters
above the Rio Puerco flood plain. It is surrounded on three sides
by potential farm land and 100 meters west of one of the larger arroyos

draining the mesa to the north.

It is recommended that this site be avoided. It appears to have
been occupied at the same time the larger pueblos near it were. The
sites small size and location far out in the flood plain suggest it
may have had a rather specialized function. Thus information from 17-8

will aid in understanding systems and relationships of the related

pueblos.
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Introduction

This report was prepared by Oran F. Bailey, certified professional sofl
scientist, in fulfiliment of the letter of authorization signed by Mark S.
Peliza for Hydro Resources, Inc., dated August 13, 1987. In accordance
with the letter of authorization a detailed soil survey was conducted on
Hydro Resources, Inc. Churchrock properties as follows:

T16N, R16W, SE 1/4 Section 8, NE 1/4 Section 17, Nw 1/4 Section

7, TI6N, R17W, E 1/2 Section 12, Section 13.

The scil survey covered approximately 1440 acres. Field work was
performed during three trips to the area in August, September, and October
1987. The soils were examined, classified, and map units delineated on
aerial photographs. Field notes, pedon descriptions, still camera
photographs, and video .re used to document the 301) survey. Selected
solls were sampled and sent to a soil laboratory for analyses.

Soil Series description and Soil Interpretations Record, for each sofl
classified in the survey area, was obtained from the U. S. Soi)
Conservation Service, and are contained in the appendix. In addition Range
and Woodland site descriptions were provided and are included

Located in the back of the report are the soil maps. Within each map unit
delineation is a number symbol. The soil name or components of each map
unit can be identified by referring to Table 1 - Map Unit Legend. Range or
Woodland sites are given in Table 4 - Range Sites The classification of
soll series fs provided in Table 3 - Classification of Soi), and the acreage
of solls is reported in Table 2 - Acreage of Soils



tap Units

The map units shown on the soil map represent the kinds of soils in the
soil survey area. Each map unit delineation contains a symbol that
identifies the soil on the detailed soil maps. These map symbois and sofl
names are found in Table 1.

The map units on the soil map represent an area on the landscape made up
mostly of the soil or soils for which the unit is named. They are described
in the following pages.

A group of sofls that have profiles that are almost alike make up a soi!
series Except for allowable differences ir: texture of the surface layer or
of the underlying sutstratum, all the soils of a series have major horizons
that are similar in composition, thickness and arrangement in the prof'ie.
A soll series commonly 1s named for a town or geographic feature near the
place where a soil of that series was first observed and mapped. The

Flugle series, for example, was named for an area in Catron County, New
Mexico.

Sofls of one series can differ in texture of the surface layer or in the
underlying substratum and in slopes, erosion, stoniness, salinity, wetness
or other characteristics that affect their use. On the basis of such
differences, a soil series is divided into phases The name of a S0i] phase
commonly indicates a feature that affects use or management. For
example, Flugle Toam, 3 to 8 percent slopes, is a phase of the Flugle series



Some map units are made up of two or more major soils. These map units
are called soil complexes in this soil survey. A soil complex consists of
areas of two or more solls that are so intricately mixed or so small in
size that they cannot be shown separately on the soil map. Each area
includes some of each of the two or more dominant soils, and the pattern
and proportion are somewhat similar in all areas. Pinitos-Ribera complex,
S to 8 percent slopes, 1 an example.

Most map units include small, scattered areas of sofl other than those that
appear in the name of the map unit. Some of these soils have properties
that differ substantially from those of the dominant soil. Included soils
are named in the map unit descriptions

The acreage of each map unit are given in Table 2. Information on
properties, limitations, capabilities, and potentials for many sof) uses is
given for each kind of sofl in the official series descriptions and the Soil
Interpretation Record in the Appendix

Analyses of soil samples sent to Laboratory Consultants, Temple, Arizona
are included in th2 Appendix



MAP UNIT DESCRIPTIONS



I Vessilla-Rock outcrop complex, 3 to 15 percent slopes

This map unit is on high mesas of sandstone bedrock controllied landscapes.
Vessilla soils make up about 65 percent and Rock outcrop 20 percent of
the total area Slopes average about 8 percent. Soil areas are large and
irregular in shape. Native vegetation is mainly oneseed juniper, pinyon
pine with lesser amounts of shrubs and grass. Elevation is 7100 to 7500
feet. The average annual precipitation is about 12 to 14 inches, the
average annual soil temperature is 47 to S5 degrees F, and the average
frost-free season is 100 to 120 days.

The Vessilla soil Is shallow and well drained Typically, the surface layer
is yellowish brown gravelly sandy loam about 3 inches thick. It is very
friable, and moderately alkaline. The next layer is brown gravelly fine
sandy loam about 9 inches thick. It is friable and moderately alkaline. At
about 12 inches and below is yellowish brown sandstone.

Included in this unit are small areas of Ribera and Mion soils and unnamed
shallow soils with sandy clay loam subsoils. Included areas make up about
20 percent of the total acreage

Permeability of this soil is moderately rapid. Water holding capacity is
very low. Effective rooting depth is 12 inches. Runoff is medium to rapid
and the hazard of water erosion is high. The hazard of soil blowing is high

Rock outcrop consists of nearly barren areas of exposed sandstone and in a
few places shale

This unit is used for woodland, grazing, and wildlife.



2 Rock outcrop-Vessilla-Mion complex, 8 to 100 percent slopes

This map unit is on elevation breaks and canyon side slopes. It consists of
sandstone outcrops that form escarpments, ledges, and vertical cliffs.
Shale layers are between the sandstone. Rock outcrop makes up about 40
percent, Vessilla solls 25 percent, Mion soils 20 percent, and inclusions
15 percent of the total area Slopes average about 40 percent. Soil areas
are large and irregular in shape. Native vegetation consists of oneseed
juniper, pinyon pine, shrubs and grass. North facing slopes have thicker
stands of oneseed juniper and pinyon pine than south facing slopes
Vegetation is lacking on areas with rock exposed at the surface. Elevation
Is 6900 to 7500 feet. The average annual precipitation is about 10 to 13
inches, the average annual air temperature is 47 to S5 degrees F, and the
average frost-free season is 115 to 130 days.

Rock outcrop consists of barren or nearly barren areas of exposed
sandstone and shale.

The Veseilla soil is shallow and well drained Typically the surface layer
is yellowish brown gravelly sandy 1oam about 3 inches thick. It is very
friable, and moderately alkaline. The next layer is brown gravelly fine
sandy loam about 8 inches thick. It is friable and moderately alkaline At
about 12 inches and below is yellowish brown sandstone.

Permeability of the Vessilla soil is moderately rapid. Water holding
capacity is very low. Effective rooting depth is 12 inches. Runoff is

medium to rapid and the hazard of water erosion is high The hazard of
soil blowing is high

The Mion soil is shallow and well drained Typically the surface layer is
light brownish gray clay about 6 inches thick. It is /riable and mildly
alkaline. The next layer is pale brown clay about 12 inches thick. It fs

firm and mildly alkaline. At about 18 inches and below is very dark gray
shale.

Permeability of the Mion soil is very slow. Water holding capacity is low
Effective rooting depth is 14 inches Runoff is medium to rapid and the
hazard of water erosion high The hazard of soil blowing is moderate

This unit is used for wildlife habitat.



4 Pinitos clay loam, S to 1S percent slopes, eroded

This deep, well drained eroded soil 1s on high mesas of sandstone
controlled landscapes. The subsoll is exposed on “he surface because of
erosion in most areas, and small to medium gullies are common. The soil
formed in eolian and alluvial materials derived dominately from sandstone
and shale. Slopes average about 8 percent. Soil areas are irregular in
shape. Native vegetation is mainly oneseed juniper, pinyon pine, with
lesser amounts of shrubs and grass. The average annual precipitation is
about 12 to 14 inches, the average annual soil temperature is 47 to 55
degrees F, and the average annual frost-free season is 100 to 120 days

Typically, the surface layer is brawn clay loam about 9 inches thick It is
friable, and moderately alkaline. The next layer is about 44 inches thick
and Is brown to strong brown clay loam. It is friable and mildly alkaline
Underlying the subsoil s yellowish brown sandstone

Included in this unit are small areas of Ribera and Vessilla soils Included
areas make up about 15 percent of the total acreage

Permeability of this soil is moderate Available water holding capacity is
high. Effective rooting depth is greater than 40 inches. Runoff is medium

and the hazard of water erosion is moderate. The hazard of soi) blowing is
moderate

This unit is used for woodland, grazing, and wildlife




S Pinitos-Ribera complex, S to 8 percent slopes

This map unit is on high mesas of sandstone bedrock controlled landscapes.
Slopes average about 6 percent Areas are irregular and oblong in shape.
The native vegetation is mainly pinyon pine, oneseed juniper, sagebrush
and grass. Elevation is 7200 to 7400 feet. The average annual
precipitation is about 12 to 14 inches, the average annual soil temperature
Is 47 to 5SS degrees F, and the average frost-free season is 100 to 120

days.

This unit is 45 percent Pinitos sandy 10am and 40 percent Ribera sandy
loam. The soils occupy the same 1andscapes with plane to convex slopes.

Included in this unit are small areas of Vesailla soils that are shallow to
sandstone. Inclusions make up about 15 percent of the total acreage

The Pinitos soil is deep and well drained !t formed in eolian and alluvial
materials derived dominately from sandstone and shale. Typically, the
surface layer is brown sandy loam about 2 inches thick. It is very friable
and neutral. The yellowish brown clay loam subsoil is about 42 inches
thick. It is friable and moderately alkaline. Underlying the subsoil is
yellowish brown sandstone

Permeability of the Pinitos soil is moderate. Available water capacity is

high Effective rooting depth is greater than 40 inches. Runoff is medium

and the hazard of water erosion is moderate. The hazard of soil blowing is
moderate.

The Ribera soil is moderately Jeep and well drained. It formed in eolian
and alluvial materials derived dominately from sandstone and shale.
Typically, the surface layer is brown sandy 1oam about 2 inches thick. It
is very friable and neutral. The brown sandy clay 10am subsoil is about 34
inches thick. It is friable and moderately alkaline. Yellowish brown
sandstone occurs below the subsoil

Permeability of the Ribera soil is moderate Available water capacity is
moderate Effective rooting depth is 34 inches. Runoff is medium and the
hazard of water erosion is moderate. The hazard of soil blowing is
moderate

This unit is used for woodland, grazing, and wildlife.



6 El Rancho sandy loam, 3 to 8 percent slopes, gullied

This deep well drained soil occupies narrow valleys that have been
entrenched with deep gullies It formed in alluvial materials derived
mainly from sandstone and shale. Slopes average about S percent. Sofl
areas are lonq and narrow in shape. Native vegetation has mostly been
replaced with weeds and a few scattered shrubs Elevation s 6800 to
7000 feet. The average precipitation is 10 to 12 inches, the annual soil
temperature is SO to 56 degrees F, and the average frost-free period is
110 to 130 days.

Typically, the surface layer is brown sandy loam about 8 inches thick It
is very friable and neutral. The next layer to depths below 50 inches, is
pale brown to brown stratified sandy loam, fine sandy loam, and sandy clay
loam. It is very friable and moderately alkaline.

Included in this unit are small areas of soils with gravelly layers and in
places a few sandstone boulders are on the surface Included areas make
up less than 15 percent of the total area.

Permeability of this soil is moderate Water holding capacity is moderate.
Effective rooting depth is greater than 40 inches. Runoff is medium and
the hazard of water erosion is high The hazard of soil blowing is high

This unit is used for grazing



7 Flugle loam, 3 to 8 percent slopes, gullied

This deep, well drained sofl is on alluvial fans and drainageways. The sofl
Is eroded with frequent shallow and deep gullies. It formed in alluvial
materials derived mainly from shale and sandstone. Slopes average about
S percent. Soll areas are irregular in shape and are long and narrow.
Native vegetation is mainly blue grama, alkali sacaton, big sagebrush, and
scattered greasewood Elevation is 6800 to 7000 feet. The average annual
precipitation is about 10 to 12 inches, the average annual soil temperature
Is 50 to S6 degrees F, and the average annual frost-free period is 100 to

120 days.

Typically the surface layer is light brownish gray 1oam about 4 inches
thick. It is friable and mildly alkaline. The rlay loam subsoil is about 36
Inches thick and is grayish brown in the upper part and light grayish brown
in the lower part. It is firm and moderately alkaline. The substratum to a
depth of 60 inches or more is 1ight bruwnish gray fine sandy loam. It is
friable and mildly alkaline

Included in this unit are small areas of E1 Rancho and Mion soils. Included
areas make up less than 15 percent of the total acres.

Permeability of this soil is moderately slow. Water holding capacity is
high Effective rooting depth is greater than 40 inches. Runoff is medium
and the hazard of water erosion is moderate The hazard of soil blowing is

high

This unit is used for grazing
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8 Mion-Rock outcrop complex, 8 to 40 percent slopes

This map unit is on low hills, ridges, and side slopes adjacent to and below
Rock outcrop-Vessilla-Mion complex. Mion soils make up about 50 percent
and shale outcrops 35 percent of the total area Slopes average about 20
percent. Soil areas are large and irregular in shape. Native vegetation is
mainly western wheatgrass, galleta, scattered oneseed juniper and pinyon
pine. Elevation is €800 to 7100 feet. The average annual precipitation is
about 10 te 12 inches, the average annual soil temperature S0 to 56
wegrees F, and the annual frost-free peried is 100 to 120 days.

The Mion soil is shallow and well drained Typically the surface layer is
light brownich gray clay about 6 inches thick. It is firm and mildly
alkaline. The next layer is pale brown clay about 12 inches thick. It is
very firm and mildly alkaline. At about 18 inches is very dark gray shale

Permeability of the Mion soil is very slow. Water holding capacity is low.
Effective rooting depth is 18 inches. Runoff 1s medium to rapid and the
hazard of water erosion is high. The hazard of sofl blowing is moderate.

Included in this unit are small areas of Galestina and Mikim soils
Included areas make up about 15 percent of the Lota) acreage

Rock outcrop consists of nearly barren areas of exposed shale and in a few
places sandstone

This unit is used for grazing and wildlife

'



9 Galestina clay, 3 to 8 percent slopes, gullied

This deep well drained soil occupies alluvial fans that have been
entrenched with shallow to deep gullies. It formed in materials derived
mainly from chale and sandstone. Slopes average about S percent. Soil
areas are irregular in shape. Native vegetation is mainly alkali sacaton,
western wheatgrass, and greasewood About S to 15 percent of the
surface is barren. Elevation is 6700 to 7000 feet. The average annual
precipitation is about 10 to 12 inches, the average annual soil temperature
Is 50 to 56 degrees F, and the frost-free period is 100 to 120 days

Typically the surface layer is yellowish brown clay about 7 inches thick
It is firm and miidly alkaline. Cracks develop in the upper part of the soil
when dry. The subsoil is pale brown, brown, and grayish brown clay about
42 inches thick It is very firm and mildly alkaline. Alluvial material
consisting of soil and shale fragments is at depths below SO inches

Included in this unit are smail areas of Mikim soils and the less sloping
and less eroded Galestina soil. Included areas make up less than 15
percent of the total acreage

Permeability of this soil is slow Water holding capacity is high

Effective rooting depth is greater than 40 inches. Runoff is medium and
the hazard of water erosion moderate. The hazard of soil blowing is
moderate

This unit is used for grazing




10 Galestina clay 1oam, 1 to 3 percent slopes

This deep well drained soil occupies alluvial fans. It formed in materials
derived mainly from shale and sandstone. Slopes average about 3 percent
Soil areas are elongated in shape Native vegetation is mainly alkali
sacaton, western wheatgrass, and yreasewood..Elevation 1s 6700 to 7000
feet. The average annual precipitation is about 10 to 12 inches, the
average annual soil temperature is 50 to 56 degrees F, and the
frost-period is 100 to 120 days

Typically the surface layer is yellowish brown clay about 7 inches thick
It is firm and m1ldly alkaline. Cracks develop in the upper part of the soi)
when dry. The subsoll is pale brown, brown, and grayish brown clay about
43 inches thick. It is very firm and mildly alkaline. Alluvial material
consisting of soil and shale fragments is at depths below 50 inches

Included in this unit are small areas of Mikim soils and E) Rancho soils
InCluded areas make up less than 15 percent of the tota) acreage

Permeability of this soil is slow. Watei holding capacity is high
Effective rooting depth is greater than 40 inches. Runoff is medium and
the hazard of water erosion moderate. The hazard of soi blowing is
moderate

This unit is used for grazing




11 Mikim clay loam, 3 to S percent slopes, gullied

This deep well drained soil 1s on alluvial fans that have been entrenched
with shallow to deep gullies. It formed in alluvial materials derived from
shale and sandstone. Slopes average about 4 percent. Soil areas are
elongated in shape. Native vegetation is mainly galleta, alkali sacaton,
western wheatgrass, broom snakeweed and greasewood. Elevation is 6700
to 6900 feet. The average annual precipitation is 10 to 12 inches, the
average annual soil temperature is S50 to 56 degrees F, and the frost-free
period is 100 to 120 days

Typically, the surface layer is light brownish gray clay loam about 7
inches thick. It is friable and neutral. The next layer is about 35 inches
thick and is 1ight yellowish brown ciay loam. It s friable and neutral to
mildly alkaline. The underlying material to a depth of 60 inches is dark
grayish brown clay loam. This layer is friable and mildly alkaline.

Included in this unit are small areas of Galestina soils and Mion soils
Included areas make up less than 15 percent of the total acreage.

Permeability of the Mikim soil is moderate. Available water holding
capacity is high Effective rooting depth is greater than 40 inches. Runoff
is medium and the hazard of water erosion is moderate. The hazard of soil
blowing is moderate

This unit is used for grazing

14



1A Mikim loam, | to 3 percent slopes

This deep well drained soll is on alluvial fans. It formed in alluvial
materials derived from shale and sandstone. Slopes average about 2
percent. Soil areas are elongated in shape. Native vegetation has been
replaced with weeds. Elevation Is 6700 to 6900 feet. The average annual
precipitation is 10 to 12 inches, the average annual sofl temperature is S0
to 56 degrees F, and the frost-free period is 100 to 120 days.

Typically, the surface layer is light brown:sh gray clay loam about 7
inches thick. It is friable and neutral. The next layer is about 35 inches
thick and Is Tight yellowish brown clay loam. It is friable and neutral to
mildly alkaline. The underlying material to a depth of 60 inches Is dark
grayish brown clay loam. This layer is friable and mildly alkaline.

Included in this unit ae small areas of £l Rancho soils. Included areas
make up less than 5 percent of the total acreage

Permeability of the Mikim soil is moderate. Available water holding
capacity is high Effective rooting depth is greater than 40 inches. Runoif
Is medium and the hazard of water erosion is moderate. The hazard of soil
blowing is moderate.

This unit is used for grazing
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12 E) Rancho sandy loam, | to 3 percent slopes

This deep well drained soil occupies alluvial fans It formed in alluvial
materials derived mainly from sandstone. Slopes average about 2 percent.
Soil areas are elongated in shape. Native vegetation has been replaced
with weeds. Elevation is 6700 to 6850 feet. The average annual
precipitation is 10 to 12 inches, the average annual soil temperature is 50
to 56 degrees F, and the average frost-free period is 100 to 120 days.

Typically, the surface layer is pale brown sandy loam about 6 inches thick.
It is very friable and moderately alkaline The ncxt layer to depths below

45 inches, Is pale brown stratified sandy clay loam, sandy l1oam, and loam.
It is very friable and moderately alkaline.

Included in this unit are small areas of Mikim sofls. Also soils with
gravelly layers and in places a few small sandstone rocks are on the
surface and in the soil. A deep gully is Included, in section 8, that has
formed in the drainageway. Included areas make up less than 15 percent of
the total area

Permeability of this soil is moderate. Water holding capacity is moderate.
Effective rooting depth is greater than 40 inches Runoff is slow and the
hazard of water erosion is moderate. The hazard of soil blowing is high

This unit is used for grazing
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12A El Rancho sandy loam, S to 8 percent slopes

This deep well drained soil occupies low ridges on alluvial fans It formed
in alluviai materials derived mainly from sandstone. Slupes average about
6 percent. Sofl areas are eiongated in shape. Native vegetation has been
replaced with weeds. Elevation Is 6700 to 6800 feet. The average annual
precipitation is 10 to 12 inches, the average annual soil temperature is S0
to 56 degrees F, and the average frost-free period is 100 to 120 days

Typically, the surface layer is pale brown sandy loam about 6 inches thick
It is very friable and moderately alkaline. The next layer to depths below
45 inches is pale brown stratified sandy clay loam, sandy loam, and loam

It is very friable and moderately alkaline.

Included in this unit are small areas of the less sloping E! Rancho soils
InCluded areas make up less than S percent of the total acreage.

Permeability of this soil is moderate. Water holding capacity is moderate
Effective rooting depth 15 greater than 40 inches. Runoff is slow and the
hazard of water erosion Is moderate. The hazard of soil blowing is high

This unit Is used for grazing
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13 Miscellaneous area

. The sofls in this area have been disturbed to various extent and are not
classified The area is mostly composed of ponds, pads, i1l and
embankments.

18




Classification of the Soils

The system of soil classification currently used was adopted by the
National Cooperative Soil Survey in 1965. Readers interested in further
details about the system should refer to “Soii Taxonomy* !

The system of classification has six categories. Beginning with the
broadest, these categories are the oruer, suborder, great group, Subgroup,
family and series. In this system the classification is based on the
different soil properties that can be observed in the field or those that can
be inferred either from other properties that are observable in the field or
from the combined data of soil science and other disciplines. The
properties selected for the higher categories are the result of soil genesis
or of factors that affect soil genesis. In Table 3 the soils of the survey
area are classified according to the system Categories of the system are
discussed In the following paragraphs.

QRDER Ten sofl orders are recognized as classes in the system The
properties used to differentiate among order are those that reflect the
kind and degree of dominant soil-forming processes that have taken place.
Each order Is identified by a word ending S0l An example s Alfisol

SUBORDER Each order is divided into suborders based primarily on
properties that influence soil genesis and are important to plant growth or

' United States Department of Agriculture 1973 Soil Taxonomy, a basic
system of soil classification for making and interpreting soil surveys
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that are selected to reflect the most important variables within the
orders. The last syllable in the name of a suborder indicates the order. An
example is Ustalf (Ust meaning burnt, plus aif, from Alfisol).

GREAT GROUP Each suborder is divided into great groups on the basis of
close similarities in kind, arrangement, and degree of expression of
pedogenic horizons, soil moisture and temperature regime, and base
status Each great group 1s identified by the name of a suborder and a
predix that suggests something about the properties of the scil. An
example 1s Haplustalfs (Hapl, meaning minimum horizon, plus ustalfs, the
suborde. of Alfisols that have an ustic moisture regime)

SUBGROUP Ezch great group may be divided into three subgroups, the
central (typic) concept of the great groups, which is not necessarily the
most extensive subgroup, the intergrades, or transitional forms to other
order, suborders, or great groups, and the extragrades, which have some
properties that are representative of the great groups but do not indicate
transitions to any other known kind of soil. Each subgroup is identified by
one or more adjectives preceeding the name of the great group. The
adjective Aridic identifies the subgroup that is less moist than the Typic
great group An example is Aridic Haplustalfs.

EAMILY Families are established within a subgroup on the basis of similar
physical and chemical properties that affect management. Among the
properties considered in horizons of major biological activity beiow the
surface layer are particle-size distribution, mineral content, temperature
regime, thickness of the soil penetrable by roots, consistence, moisture

20



equivalent, soil slope, and permanent cracks. A family name consists of
the name of a subgroup and a series of adjectives. The adjectives are the
class names for the soil properties used as family differentiae. An
example is fine-loamy, mixed, mesic Aridic Haplustalfs.

SERIES The series consists of soils that formed in a particular kind of
material and have horizons that, except for texture of the surface soii or
of the underlying substratum, are similar in differentiating
characteristics and in arrangement in the soil profiie. Among these
characteristics are color, texture, structure, reaction, consistence, and
mineral and chemical composition An example is Flugle
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Range Sites

In areas that have similar climate and topography, the kind and amount of
vegetation produced on rangeland are closely related to the kind of soi)
(Table 4). Effective management is based on the relationship between the
sofls and vegetation and water.

The range site descriptions in the Appendix show for each soil in the
Survey area, the range site, the total annual production of vegetation in
good (favorable) and poor (unfavorable) years, the climax (characteristic)
vegetation, and the average percentage of each species.

A range sile is a distinctive kind of rangeland that produces
Characteristic natural plant community that differs from natura) plant
communities on other range sites in kind, amount and proportion of range
plants. The relationship between scils and vegetation was established
auring this survey, thus, range sites generally can be determined directly
from the soil map Soil properties that affect moisture supply and plant
nutrients have the greatest influence on the productivity of range plants
Soll reaction, salt content and surface texture are also important

Total production is the amount of vegetation that can be expected to grow
annually on well managed rangeland that is supporting the potential
natural plant community. It includes all vegetation, whether or not it is
palatable to grazing animals. It includes the current year's growth of
leaves, twigs, and fruits of woody plants It does not include the increase
in stem diameter of trees and shrubs. It 1s expressed in pounds per acre of
air-dry vegetation for favorable and unfavorable years. In a favorable
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year, the amount and distribution of precipitation and the temperatures
make growing conditions substantially better than average Inan
unfavorable year, growing conditions are well below average, generelly
because of low available soil moisture.

Dry weight is the total annual yield per acre reduced to a common percent
of air dry moisture.

Under characteristic yegetation the grasses, forbs and shrubs that make up
most of the potential natural plant community of each soil is listed by

common name. The expected percentage of the total annual production s
given for each species making up the characteristic vegetation The
amount that can be used as forage depends on the kinds of grazing animals
and on the grazing season

Range management requires a knowledge of the kinds of soil and of the
potential natural plant community. It also requires an evaluation of the
present range condition Range condition is determined by comparing the
present plant community with the potential natural plant community on a
particular range site. The more closely the existing community resembles
the potential community, the better the range condition Range condition
Is an ecological rating only. It does not have a specific meaning that
pertains to the present plant community in a given use

The objective in range management is to control grazing so that the plants
growing on a site are about the same in kind and amount as the potential
natural plant community for that site. Such management generally results
in the optimum production of vegetation, conservation of water and
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control of erosion. Sometimes, however, a range condition somewhat
. ‘ below the potential meets grazing needs, provides wildlife habitat and
protects sofl and water resources.
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Prime farmland

Prime farmland is 1and that has the best combination of physical and
chemical characteristics for producing food, feed, forage, fiber and
oflseed crops and 1s available for these uses. It has the soil quality,
growing season and moisture supply needed to economicaily produce
sustained high yields of crops when treated and managed, including water
management, according to acceptable farming methods (Federal Register,
Vol 43, No. 21, Tuesday, January 31, 1978, Section 657.5(a))

No prime farmiand occurs in the survey area



Table 1. Map Unit Legend
Map Symbol Soil Name

|

10

11

1A

12

12A

13

Vessilla-Rock outcrop complex, 3 to 1S percent slopes

Rock outcrop-Vessilla-Mion complex, 8 to 100
percent slopes

Pinitos clay loam, S to 15 percent slopes, eroded
Pinitos-Ribera complex, S to B percent slopes

E1 Rancho sandy loam, 3 to 8 percent slopes, gullied
Flugle 1oam, 3 to 8 percent slopes, gullied
Mion-Rock outcrop complex, 8 to 40 percent slopes
Galestina clay, 3 to 8 percent slopes, qullied
Galestina clay loam, 1 to 3 percent slopes

Mikim clay loam, 3 to S percent slopes, gullied
Mikim loam, 1 to 3 percent slopes

E1 Rancho sandy loam, | to 3 percent slopes

E! Rancho sandy 1oam, S to 8 pe:.ent slopes

Miscellaneous area



Table 2. Acreage of Solls

tap Symbol  Soil Name

!

10

R

1A

12

12A

13

Tolal Acreage
vessilla-Rock outcrop complex,
310 15 percent slopes 2068
Rock outcrop-Vessilla-Mion complex,
8 to 100 percent slopes 472 4
Pinitos clay loam, S to 15 percent slopes,
eroded 312
Pinitos-Ribera complex, S to 8 percent
slopes 286
£l Rancho sandy loam, 3 to 8 percent
slopes, gullied 468
Flugle loam, 3 to 8 percent slopes, gullied 39
Mion-Rock outcrop complex, 8 to 40
percent slopes 1733
Galestina clay, 3 to 8 percent slopes, gullied 1095
Galestina clay loam, 1 to 3 percent slopes 290
Mikim clay loam, 3 to S percent slopes,
gullie: 1119
Mikim loam, 1 to 3 percent slopes 16.0
£l Rancho sandy loam, 1 to 3 percent slopes 1179
E1 Rancho sandy loam, S to 8 percent slopes 4]
Miscellaneous area 516
TOTAL ACREAGE 1,440 0
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Table 3. Classification of Soils

: 2211 Name Taxonomic Class

El Rahcho

' Flugle
Galestina

Mikim

Mion

Pinitos
Ribera

vessilla

Fine-loamy, mixed (calcareous), mesic Ustic
Toriorthents

Fine-loaniy, mixed, mesic Aridic Haplustalfs
Fine, mixed, mesic Aridic Paleustalfs

Fine-loamy, mixed (calcareous), mesic Ustic
Torriorthents

Clayey, mixed (calcareous), mesic, shallow Ustic
Torriorthents

Fine-loamy, mixed Aridic Haplustalfs
Fine-loamy, mixed Aridic Haplustalfs

Loamy, mixed (calcareous), mesic Lithic
Ustorthents
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Table 4 Range Sites

Map Symbol Soil Name Range Site
| vessilia-Rock outcrop complex, 3 to 15 P-J site
percent slopes
2 Rock outcrop-vessilla-Mion complex, 8 to
100 percent slopes
vessilla part P-J site
Mion part Clayey wWP-1
4 Pinito clay 'aam, 5 to 15 percent slopes, Loamy WP-1
eroded
S Pinitos-Ribera complex, 5 to 8 percent slopes
Pinitos part Loamy WP-1
Ribera part Loamy WP-1
6 E1 Rancho sandy loam, 3 to 8 percent slopes, Loamy WP-1
gullied
7 Flugle loam, 3 o 8 percent slopes, gullied Loamy wP-1
8 Mion-Rock outcrop complex, 8 t¢ 40
percent slopes
Mion part Clayey wP-
Rock outcrop part .o
9 Galestina clay, 3 to 8 percent slopes, gullied  Clayey wP-1
10 Galestina clay loam, | to 3 percent slopes Clayey WP~
1 Mikim clay loam, 3 to S percent slopes, gullied Loamy WP-1
11A Mikim loam, | to 3 percent slopes Loamy WP~
12 E! Rancho sandy 1oam, | to 3 percent slopes Sandy wP- |

12A E1 Rancho sandy loam, S to 8 percent slopes Sandy WP-1

13 Miscellaneous area "



Table S Terminology

SOIL DEPTH INCHES
Very shallow 0-10
Shallow 10-20
Moderately deep 20-40
Deep 40+
SOIL PERMEABILITY INCHES/HOUR
very slow less than 0.06
Slow 0.06-0.20
Moderately slow 020-060
Moderate 0.60-200
Moderately rapid 2.00-6.00
SOIL REACTION pH
Slightly acid 6.1-65
Neutra) ©6-73
Mildly alkaline 74-78
Moderately alkaline 79-84
AVAILABLE WATER CAPACITY INCHES
High 75-100
Moderate 5.0-75
Low 35-50
very low less than 35
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APPENDIX |

SOIL SERIES,
SOIL INTERPRETATIONS RECORDS
AND RANGE SITES



RANCHO

Series




Organic matier: decreases regularly with depth

A horizon - Hue: 5YR or 7.5YR Or'|0yﬂ_

Value: 5 or 6 dvy, 3 or 4 moist

Chroma: J or 4

Textwie: sandy clay loam, loan, clay loam and sandy loan

C horazon - Hue: SYR or 7.5YR On-‘lﬁyfi-

Value: 5 through 7 dry, ) through 5 moist

Chroma: 3 through 6

Texture. sandy loam, fine sandy loam, loam or sandy clay loam and
averages more than 50 percent sand in the particle-size control
section,

COMPETING SERIES: These are the Kim, Kishona, Manikan, Mikim, Neville,
Paradox, Pojoaque, Shavano, Sixmile, Thedlund, Theedle and Tsosie soils.
Kim and Neville soils have heavy loam and clay loam textures in the
control section. Kishona soils are dry more than 75 percent of the

time when the soil is above 41 degrees F. between July and October.
Manikan soils contain gypsum., Mikim soils average less than S50 percent
sand in the particle-size control section. Paradox soils have
precipitation evenly distributed throughout the year. Pojoaque soils
have 15 to 35 percent rock fragments. Shavano, Sixm:le, Thedlund, and
Theedle soils have bedrock at depths of 20 to 40 inches. Tsosie soils
have hues yellower than 7.5YR. "
on viiley beMoms and
GEOGRAPKIC SETTING: El Rancho soils are,terraces at elevations of
5,000 to 7,000 feet. They formed in parent materials derived from a
variety of rocks, including Precambrian igneous rocks and quaternary
-Tertiary sandstone sediments. The climate at the type location is
semiarid continental. Slopes range from O to 15 percent. Mean annua!l
precipitation 1s 10 to 13 inches with a marked summer maxirum. Mean
annual temperature is about 49 to 54 degrees F. Frost-free period is
120 to 150 days.

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Ancho, Bluewing,
Fruitland, and Pojoaque soils. Ancho soils have mollic epipedons and
fine-silty control sections. Bluewing soils have very gravelly and
sandy control sections., Fruitland soils have sandy loam control
sections,

DRAINAGE AND PERMEABILITY: Well drained; medium runoff; moderate
permeability,

USE AND VEGETATION: Used primarily as irrigated cropland where water
is available, and as rangeland. Present vegetation is blue grama, sand
dropseed and Indian ricegrass,

DISTRIBUTION AND EXTENT: Northcentral New Mexico., This soils is of
moderate extent,

SERIES ESTABLISHED: Santa Fe County (Santa Fe Area), New Mexico, 1970,

REMARKS : DIAGNOSTIC HORIZONS AND FEATURES RECOGNIZED IN THIS PEDON
ARF :

” added {or C(ndncrRock ARCA -



Ochric epipedon: The zone fiom O to 10 inches. (A harizon)

Entisol feature: Lack of diagnostic horizons.

NATIONAL COOPERATIVE SOIL SURVEY
U.S.A,
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LOCATION FLUGLE 7/86 NM

Established Series
RD: PJM/WRJ/RJA
7/86

FLUGLE SERIES

The Flugle series consists of deep, well drained, mouerately per~eable
soils that formed i1n eolian material and alluviur from shale and
sandstone on hills and fan terraces. Slope ranges from 0 to 25
percent, The mean annual precipitation 18 about 14 inches, and the
mean annual temperature 1s about 50 degrees F,

TAXONCMIC CLASS: Fine-loamy, mixed, mesic Aridic Haplustalfs,

TYPICAL PEDON: Flugle sandy loam=--rangeland. (Colors are for dry soil
unless otherwise stated,)

A-=0 to 3 inches; brown (7,5YR 5/2) sandy loar, dark brown (7.5YR
3/2) moist; weak fine granular structure; soft, verv friable, nonsticky
and slightly plastic; few fine and common very fine roots; neutral;
clear smooth boundary, (2 to 5 inches thick)

Bt1--3 to 9 inches; brown (7,5YR 4/4) sandy clay loam, dark brown
(7.5YR 3/4) moist; weak fine subangular blocky structure; slightly
hard, friable, slightly sticky and plastic; common fine and very fine
roots; few thin clay filns on faces of peds; neutral, clear wavy
boundary. (6 to 15 inches thick)

Bt2--3 to 17 inches; brown (7,5YR 4/4) sandy clay loam, brown
(7.5YR &4'4) noist; moderate fine subangular blocky structure; hard,
firm, sticky and plastic; common medium fine and very fine roots; few
thin clay films on faces of peds; abrupt wavy boundary. (7 to 10
inches thick)

BC--17 to 29 inches; brown (7.5YR 5/4) sandy clay loam, brown
(7.5YR 4/4) moist; weak fine subangular blocky structure; slightly
hard, friable, slightly sticky and slightiy plastic; few medium and
fine, cowon very fine roots; neutral; clear smooth bourdary. (2 to 12
inches thick!

C--29 to 60 inches; light brown (7,5YR 6/4) sandy l12am, brown
(7.5YR 5/4) moist; massive; slightly hard, friable, nonsticky and
slightly plastic; few fine and very fine roots; slightly effervescent;
mildly alkaline,

TYPE LOCATION: Catron County, New Mexico; about 5 miles north of
Pietown on the Diamond T Ranch in the SE 1/4, NW |4, sec, 2. 7. 2 8.,
R, 13 W,

RANGE IN CHARACTERISTICS:

Soil Moisture - The soil moisture control section 1s moist in some part
during the 120 days following the winter solstice and is moist in all



parts less than 25 percent of the time that the soil temperature at 20
inch depths 1s above 41 degrees F,

S01] Tempera.ure = 49 to 56 degrees F,

Bept to—tire-barrof—the-fador 1200 = 15 20 10 Jnshes

Calcium carbonate equivalent - 0 to 10 percent, In some pedons,
secondary carbonates occur below the Bt horizons.

Rock fragments - 0 to 15 percent on a weighted average,

A horizon - Hue: 7.5YR or 10YR

Value: & through 6 dry, 3 through 5 moist

Chroma: 2 through 4

Texture: Loamy fine sand, sandy loar, fine sandy ioam or loar

B horizon - Hue: SYR, 7.5YR or 10YR
Chroma: 2 through 6

Clay content: 18 to 35 percent

Sand content: More than 35 percent

C or Bk herizon = Hue: 7.5YR or 10YR

Value: 5 through 7 dry, 4 through & moist

Chroma: 3 through 6

Texture: Sandy loam, fine sandy loam, loam, sandy clay loam or clay
loar

COMPETING SERIES: These are the August.ne, Celacy, Dalhart, Deschell,
Goesling, Hennessy, Maia, Nyjack, Orlie, Pinitos, Ribera and Vibo
series, Augustine soi1ls have secondary carbonates in the argillic
horizon, Celacy, Nyjack and Ribera soils have a paralithic o lithic
contact within 40 inch depths, Dalhart soils are mo:st in ail parts of
the s01l moisture control section more than 25 percent of the time,
Deschell, Goesling, Hennessy, Mala and Vibo s01l1s have calcic horizons
within depths of 40 inches. Orlie soils have less than 35 percent
sand. Pinitos soils are moist 1., all parts of the soil moisture
control section 30 to 40 consecutive days following the winter
solstice, |

CEOCRAPKIC SETTING: Flugle soils are on hills and fan terraces with j
slopes of O to 25 percent. Flugle soils formed in eolian material and |
alluviur from shale and sandstone at elevatiorns of 5,600 to 8,000 feet. |
The mean annual temperature 1s 47 to 54 degrees F., and the mean annual
precipitation is 12 to 15 inches, The frost-free period is 110 to 135
davs,

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Catman, Distee,
Gustspring, Jacee, Jacques, Loarc, Veteado, Viuda and the mpeting
Celacy and Goesling soils. Jacee soils are moderately deep., Diatee
and Gustspring soi1ls have contrasting layers. Jacee, Jacques and
Catman soils are fine textured, Loarc has a mollic epipedon, Viuda
has a lithic contact within depths of 20 inches,

DRAINAGE AND PERMEABILITY: Well drained; med.iun runoff; moderate



permeability,

USE AND VEGETATION: These solls are used for livestock grazing and
wood production., Native vegetation is pinyon, oneseed juniper, blue
grama, ring muhly, sage wort, and rubber rabbitbrush,

DISTRIBUTION AND EXTENT: The Flugle soils are of moderate extent in
western and northcentral New Mexico,

SERIES ESTABLISHED: Catron County, New Mexico, 1982,

REMARKS: DIAGNOSTIC HORIZONS AND FEATURES RECOCNIZED IN THIS PEDON
ARE:

Ochric epipedon - The zone from the surface to about 3 inches, (A
horizon

Argillic horizon - The 2one from about J to 17 inches., (Btl, Bt2
horizons)

NATIONAL COOFPERATIVE SOIL SURVEY

U.S.A,
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LOCATION GALESTINA 6/86 NM

Ty
Established Series lL S[Rl{n f p
IRD: CEM/TLP/RJA v Lies
6/8¢b i ot =
GALESTINA SERIES

The Galestina series consists of deep, well drained, slowly permeable
$011s that formed in alluviuz. Galestina soils are on hills and mesas.
Slopes are | to 8 percent. Mean annual precipitation is about 15
inches and mean annual temperature 1s about 49 degrees F.

TAXONOMIC CLASS: Fine, mixed, mesic Aridic Paleustalfs.

TYPICAL PEDON: Galestina sandy loar--rangeland. (Colors are for dry
$01] unless otherwise noted.)

A==0 t0 2 inches; yellowish brown (10YR 5 '4) sandv loar, dark
vellowish brown (10YR 4 '«' moist: weak fine granular structure;: soft.
very friable, nonstickv and nonplastic: common fine anc very fine
roots; common fine vesicular pores; neutral; abrupt smooth boundar:.
(2 to 3 inches thick)

BA=-2 to 7 inches: vellowish brown (10YR 5 /& loar. dark vellowist
brown (10YR & «' moist; weak mediur subangular block: structure; soft,
very friable. nonsticky and nonplastic,; common very fine and fine
roots; common fine tubular and few fine vesicular pores: miidls
alkaline; clear smooth boundary. (2 to 7 inches thick:

Btl==7 to 2« inches; vellowish brown (10YR 5/«/ clav, dary vellowish
brown (10YR &4/4) moist; moderate mediur prisgatac structure parting to
moderate mediur angular blocky; very hard. very firr, veryv sticky and
very plastic; common very fine and fine roots; comron fine tubular
pores; continuous thick clav files on faces of peds and in pores;
pildiy alkaline; clear smooth boundary, ¢ to )T anches thick

Btie=2< to 3} inches: vellowish brown 10VR 5 &« clas vellowisth
brown (JOYF 5 <« moist; moderate mecdiur subangula: bloshy structure:
Vers harc, very firm, very sticky and vers pPiastic: comrorn ver:y Yine
and few fine ronts;: few fine tubular pores: many thick clav falrs or
faces of peds and in pores; maldiv alkaline: clea: smootk boundary,
(2 to & anches thack

Bhi==3l te 42 anches: veliowish brown «10YE 5 ' clav, vejlow:is?
rown JOVE 3% meast; massive: very harc. vers firm, very sticky anc
very plastic; fes verv fine roots: €com= n \ery fine anc Inlerstitial
Pores; strongly effesvescent; disse-inated calcius Cardonstes ang
segregated as few mediur arregular sof' rasses: =1ld.y alkalane;
eracual srooth boundary, (10 t2 J& anches thich

Bhle=a2 to «b anches; lignt vellowish brown TJOYR ® 41 clay,
vellowish brown JOYR §/4 moist: rassive; very hard, very farr. ver:
SLacky and verv plastic; few very fine youots; few vers fine



‘interstitial pores; strongly effervescent; dissezinated calciur
carbonates and segregated as cormmon medium 1rregular soft masses:
r1ldly alkaline, clear wavy boundary. (e to 5 inches thick:

2Cr=~46 to 60 anches: shale.

TYPE LOCATION: Cibola County. New Mexico; in western Cibola County
about 0.5 mile north of the 0)o Pueblo Ruins in Pimitov Draw. 2.160
feet east and 600 feet north of the southwest corner of sectaion 21. T,
‘“0. 't 16 '0

RANGE IN CHARACTERISTICS:

$011 Moisture - The soil moisture control section 1s moist in all parts
30 to 40 consecutive days during the 120 davs following the winter
solstice and 18 moist in all parts 35 percent of the time when the soil
temperature at 20 inch depths 1is above 4| degrees .

Depth to the base of the Bt horizon = 12 to 35 ainches,
Depth to the paralithic contact = 40 to 60 inches,

A Horizon - Mue: 7.5YR or 10YR
Value: & or 5 drv., ) or & moast,
Chroma: J through 6.

Bt Morizon - Value: & or 5 dry. ) through 5 moist,
Chroma: J through 6.

Texture: Clay or clay loanm,

Clay Content: 35 to 60 percent,

Bk Morizon = Value: & through & drv, & or 5 moist,
Chroma: & through &,

Calciur carbonate equivalent = less than 15 percent.
Texture: Sandy clay loar, clav loar or clav.

(r Horizon = Dominated by shale but can be interbedded by sandstone,

COMPETING SERIES: There no series in the sare farilv., A sirmi.ar scil
ir. another farily 18 the Disterheff series, Disternef{ soils have
gontrorilionitic mineralogy.

GEOGPAPHIC SETTING: Galestina soils are on of hills and mesas. Slopes
are | to § percent, Elevations range fror & 500 to 7,300 feet., The
mean annual precipitation is lé& to 1% inches and the mean annua. air
terperature 18 47 to 51 degrees F. The aveiage frost-free perioc is
100 to 120 davs.

GEOGRAPHICALLY ASSOCIATED SOILS: Tnese are the (Catrmau., Moncha, Noga..
Pinitos, Ribera and Silkie soals., Catman and Silkile so1ls have cracks
that resain open periodically, Moncha soils have less than 15 percent
fine or coarser sand. Nogal soils have a litiic contact between 20 and
40 inches. Pinitos and Ribera soils are fine-ioam\,




'DRAINAGE AND PERMEABILITY: Wwell drained: medium runoff; slow
permeabilaty,

LSE AND VEGETATION: Galestina soils are used for livestock grazing,
Present vegetation 1s western wheatgrass, blue grama, sidecatls grama
and scattered pinvon and oneseed juniper.,

DISTRIBUTION AND EXTENT: The series 1s of small extent in west central
New Mexico.,

SERIES ESTABLISHED: Cibola County, New Mexico, 1985,

REMARKS: Thas draft changes the classification of this series fron
Typic to Aridic based on better knowledge of the precipitation and soil
molsture patterns 1n the general area. Morphology and lab data
indicate that these s0ils have a large increase in clay content at the
upper boundary of the argillic horizon., The series 1s reclassified
fror fine, pixed, mesic Tvpic Haplustalfs to fine, mixed, mesic Aridic
Paleustalfs.

DIAGNOSTIC MORIZONS AND FEATURES RECOGNIZED IN THIS PEDON ARE:

-

Ochrac Epipedorn - The 20ne fror the surface to a depth of about 7’
inches «A. BA horizons ', Whern coiors peet the requirements of a mollic
epipedon. the horizorn 1s too thirn.

Argillic Morizons = The zone fror adout 7 to 31 inches (Bt), Bt2
horizons ),

Bk Norizons - The zone from about 3] to 46 inches (Bkl, Bk2 horizons),
Aridic Ustalf Feature - The s01)] moisture control secticn 1s dry in
sOme parts, more than six-tenths of the time the $03] temperature
cexceeds «! degrees ¥,

NATIONAL COOPERATIVE SOIL SURVE)
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.%' v NIKIN SERIRS

T™he Rikis serfes consiots of deap, wall druioed sofle formed in alluviem from sandetone and shale. Mikis
soile are oo alluvial fans, toeslopes and foothill valleye and have slopes of O to 5 percent, Meas anous)

eoll temperature 1o abowt 51' 7., snd wean anncal precipitation s about 16 fnches.
Tazooomic Clase: Pine-loawy, mined (calcareous), mesic Detic Torriorthents.
Trpical Pedon: Wikim loas - rengeland. (Colors are for dry sofl wnless otharvise eoted),

Al==0 to ) foches; pale brown (10TR 6/3) loam, dark grayish browe (10TR 4/2) woist; weak, fioe granular
strocture; soft, wary friable: sonsticky, monplastic: meutral (pR 7.2); clear smooth boundary. (2 to 10
foches thick)

A2==3 to 9 fnches; pale brows 9)0TR 6/3) loam, dark grayish brown (10TR 4/2) woiet: very weak, coarse
granular structure; esofc, very friable; mousticky, vovplastic; seutral (pR 7.2); clear smooth boundary. (%
to 10 faches thick) -

Cl==9 to 30 (ochas; grayish brown (10TR 5/2) loas, dark grayish brown (10TR 4/2) woist; weak, sedium
subangular blocky structure parting to weak, fime subangular blocky; slightly hard, friable, slightly sticky
and slightly plastic; slightly affervescect; mildly alkaline (pR 7.8); gradual smooth boundary., (20 to ¥
foches thick) .

C2=30 to 60 foches; pale browvn (10YR 6/)) loem, dark graviseh brown (10T 4/2) woiet: massive: alightly
hard, friable, olightly oticky ond olightly plastic; etrongly effervescent; mildly alkaline (pR 8.0).
M
EE Location: La Plata County, Colorado; 1,650 feat sorth and 650 feet sast of the southwest corser of
etion 24, T. M R, R.IO W,
S |
e 1o Characteriotice: The particle sise control section 1o typically losm or light clay loas, and has 18 '
te 35 parcent clay, 20 to 3% percent silt, and 15 te S0 percent sand, with more than |5 percest, but Lems
than 35 percent being fine or coarser sand, Sowe pedony are weakly stratified with sandy loas. Coarse
fragments range from O to 13 percent and are mostiy gravel. Depth to uniformly calcarsows materisl is 0 to
10 fnches. Exchangesble scdium 1o wenally less than § percent throushout the eontrol section. Mean snnual
soil temperature 1o 48° to 53' F., and mean summer s0i] temperature 10 61° to 66" P, The molsture control
section 1o dry for 13 consecutive days from May 195 to July |5 whan the soil tesperature ot 20 inches is
greater than 41° P, (5 €.). It 10 sot dry in all parts of the woloture control section for ot least 4%
consecutive days following the summer scletice to October 20, and for ot least 90 cumulative dave during the
pariod,

The A horisce has hue of OTR or 2,57, value of S5 through 7, ) throush 6 moiet, end chroms of 2 through 4.
It Lo typically o losm or sandy loam, It 1s meutral te moderately alkaline,

The C horison has hue of 2,57 through 7,57, value of § through 7, 3 through 6 moist, and chroma of 2 throush
&, Tt 10 mildly alkaline through strongly alkaline., Visible calcium carbonate occurs a8 soft masses and

ftreaks (o some pedons. o

| Lo ’
Competing Series: Thess are the Bl Rancho, Bis, Rishons,'Meville, Pojoscue, Shavane, Sizmile. and Thedslund Theells
series. The E) Rancho soils have sandy loam or sandy cley loam 1o the particle olse control section and

receives wost of the precipitation 1o summer and fall monthe. Wim soile ere woist o some parts of the
soleture control section from May 15 to July 15, ere 1o & climatic setting that receives 3/4 of the
precipitaiion betweer April and September, and has & PP Index of about 20 at the type location, Meville and
Pojoaque soile have bum of STR or redder 1n the control section, Shavano, Sixmile, and Thedalund soils have
bedrock at deptha of 20 to 40 fmchas, Rishona sofils are wolot for 60 consecutive daye followins April 21-27,
when the soi]l temperature (o 41" P, or grester and they are dry 1o all parts of the soleture control section
for 60 comaecutive days frow July |5 to October 25,

Lo’uzue Secting: Mikim solls are oo allovial fans, toeslopes, und foothill vallays, Slopes renge fros 0
te percant, solle reed 1o medium teaxtured alluvium derived from sandetone and sha!.. Mesn annual
precipitation ranges from ¥ to I8 faches and 1o distributed fairly evenly thromhout the year. About half
the precipitation falls betwess April and September with May o Jume baing ihe driest months., The M lnder
is about 42 at the type location and recsges from 30 to 59 for the series. MNeas smnsal tenperature ranges
from 45% te 53" P, and the wean summer temperaturs ranges from 62° to 70° ¥, Rlevatioe renges from 5,000 te

7,000 feat. 74, er/AO ,cn'ol’v.l Fee ™ s vay s



"n_pm_cg/ll‘v_@ag_un'q Soile: Thees are the Arboles, Meyfield, Dulce, Lasesr, Fhalons, $11, Travesstills,
and Lywe 00110, Arboles, Bavyfield, B111, and Zyws have wote than 35 percent clay {n the perticle sise
control section, Zyme solle are alse lese thas 20 inches to ehale. Dulce, Lasear, and Travessills solls are

less than 20 ioches to sandetone. Fhalona soile have o wmollic epipedosn, ¢ ol b

’,
Drofoage and Permesdility: Well drafoed; wedium runoff; moderate permaability. Sows areas are seasonally
wet due to seepage from irrigation and frrigation supply canals, .

Dee and Vegetation: Theee soile are weed primarily for range. however, they are wsed a8 dryland or Lrrigated

Ceropland in sows localities. Ranteland wegetation consiete of Indian ricegrass, Juneqrass, suttongrass,

western whaatgrass, big sagedbrush, pinoe piome, and juniper,
Dietribution and Extect: Westers Colorado. T™he series 10 of woderate sxtent,
Series Botadlished: La Plate County, Colorede, 1982,

Rational Cooperative Soil Burvey
0. §. A
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Established Series
Rev. GWA/BDS/COL
5/83

MION CJERIES

The wiion series concists of shalluw, well drained, very slowly permeable
soils that formed ir material weathered from shale on hills @ne<entends -
with slopes of | tU = ercent. The mean annual precipitation is about

16 inches. The nean annual A3T temperature is about 48 degrees F.

Taxonomic Class: Clayey, mixed (calcareous), mesic, shallow Ustic
Torriorthents.

Typical Pedon: Mion silt loam-rangeland.
(Colors are for dry soil unless otherwise noted.)

R--0 to 4 inches; light brownish gray (10YR 6/2) silt loam, brown
(10YR 4/3) moist; weak fine granular structure; slightly hard, friable,
plastic; many fine roots; few fine tubular pores; strongly effervescent;
moderately alkaline; clear smooth boundary. (2 to 5 inches thick)

AC--4 to 14 inches; pale brown (10YR 6/3) silty clay, brown (10YR
§/3) moist, weak fine subangular blocky structure; hard, firm, slightly
sticky anc plastic; many fine roots; common fine and medium tubular
pores; strongly effervescent; moderately alkaline; abrupt smooth boundary.
(4 to 15 inches thick)

ZCr--14 to 22 inches; light brownish gray (2.5Y 6/2) shale, dark
grayish brown (2.5Y 4/2) moist; many fine roots between plates in upper
inch, thin iime deposits between plates in upper few inches.

Type Location: Colfax County, New Mexico: about 9 miles west of Maxwell;
350 feet south and 1,580 feet west of NE corner of section 28, T. 26 N.,
R. 21 8.

Range in Characteristics: Depth to shale or claystone ranges from 10 to
20 inches. The soils are neutral to moderately alkaline,

The A horizon has hue of 10YR or 2.5Y, value of 4 through 6 dry, 3 or 4
moist, and chroma of 2 through 4. It is silt loam, silty clay loam, =
clay loam, gravelly sandy loam e+ gravelly clay loam.., .. i S e

The AC horizon has hue of 10YR through 5Y, value of 4 through 6 dry, 3
through 5 moist, and chroma of 2 through A% It is silty clay, clay loam
or clay and has 35 to 60 percent clay.

Competing Series: This is the Orella series. Close competitors in
other families are the Chantier, Danko, Epsie, Lismas, Midway, and
Samsil series. Chantier, Danko, Epsie, Lismas, Midway and Samsil soils
have moatmorillonitic mineralogy. Orella soils are strongly or very
strongly alkaline and have 8 to 30 percent exchangeable sodium,




2N v cnk:

Geouraphic Setting: The HMion soils are on hills, régges, and plains at
elevaiions of 5,500 to 7,800 feet. Slopes are 1 téYa5 percent. The
soils formed in fine textured material weathered from shale, claystone
or sandstone. The climate is semiarid continental with mean annual air
temperature of 47 to 56 degrees F., and a mean summer temperature of 65
to 70 degrees F. Annual precipitacion is 10 to 18 inches with about 70
percent falling during the frost-free j?“?ﬁ» which lasts 115 to 160

days.

Geographically Associated Soils: These are the Colmor, Litle, Penrose,
Swastika and Vermejo soils. Colmor, Swastika, and Vermejo soils lack a
paralithic contact. Litle soils have a paralithic contact at depths of
20 to 40 inches. Penrose soils have limestone at depths of 10 to 20
inches.

Orainage and Permeability: Well drained; medium to rapid runoff; very
slow permeability.

Use and Vegetation: Range, wildlife habitat, and watershed. Vegetation
's sidecats grama, blue grama, little bluestem, needleandthread, fringed
sage, yucca, oak, pinyon, and juniper.

Distribution and Extent: Northern New Mexico and possibly Colorado and
Wyoming. This series is of moderate extent.

Series Established: Colfax County, New Mexico, 1974.

National Cooperative Soil Survey
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irregular soft masses; mildly alkaline.

TYPE LOCATION: Cibnla County, New Mexico; ahout one mile east of Balok
Ranch, 1,080 feet west, 700 feet north nf the southeast coiner of
gection 3, T. S N., R, 1A W,

RANGE IN CHARACTERISTICS:

Soi1l Moisture - The soi1l moisture control section 15 molsit In all parts
30 to 40 consecutive days during the 120 davs following the winte:
solstice and is moist in all parts about 35 percent of the time that
the s0il temperature at 20 inch depths 1s above 41 degrees F,

So1l Temperature - 49 to 53 degrees F,
Depth to Calcium Carbonate - 18 to 31 inches,
Depth to the base of the Bt horizon = 18 to 31 inches,

A Horizon - Hue: 7.5YR or 10YR.
Value: 5 or 6 dry.

Chroma: 3 or 4 moist.

Texture: Sandy loam or loam,

Bt Horizon - Hue: 7.5YR or 10YR.

Value: & or 5 dry, 3 or 4 moist.
Chroma: 4 or 6 dry.

Texture: Sandy clay loam or clay loam.
Clay Content: 20 to 35 percent.

Sand Content: More than 35 percent.

Bk Horizons - Hue: 7.5YR or 10YR.

Value: 4 through 6 dry, 3 through 5 moist,

Chroma: 4 or 6,

Texture: Sandy loam, sandy clay loam or clay loam.
Calcium Carbonate Equivalent: Less than 15 percent

COMPETING SERIES: These are the Augustine, Celacy, Dalhart, Deschell,
Flugle, Goesling, Hennessy, Maia, Nyjack /T), Orlie (T), Ribera and
Vibn series, Augustine, Flugle, Goesling, Orlie and Vibo soils are not
mnist in all parts 30 to 40 consecutive daye following the winter
snlstice and are moist in all parts less than 35 percent of the time
that the soil temperature is above 4] degrees F, Da hart soils have
secondary carbonates in the Bt horizons and are not moist 1n all parts
J0 to 40 consecutive days following the winter solstice, Deschell,
Hennessy and Maia soils have calcic horizons within depths of 40
inches. Celacy, Nyjack and Ribera soils have a lithic or paralithic
contact at depths from 20 to 40 inches, Orlie soils also have less
than 35 percent sand,

cwesTas
GEOGRAPHIC SETTING: Pinitos soils are on hills, mesas,and fan
terraces, Slopes are | to 15 percent, The soils formed in eolian and
alluvial materials derived from sandstone and shale, Elevation 1s
6,800 to 7,600 feet, Average annual tempervature is 47 to 51 degrees F,
Average annual precipitation 18 14 to 16 1nches, Frost=free periond is



LOCATTION PINITOS 7/8h NM

Established Series
RD: MWR/TLP/RJA
7/86h

PINTTOS SERTES

The Pinitos series consists of deep, well drained, moderately permeable
soils that developed 1n eolian and alluvial mﬂéerlal derived from
sandstone and shale on hills, fan ternaceg‘and mesas, Slopes range
from 1 to 15 percent, Mean annual precipitation is about 15 inches.
Meaii annual temperature is about 49 degrees F,

TAXONOMIC CLASS: Fine-loamy, mixed, mesic Aridic Haplustalf.

TYPICAL PEDON: Pinitos sandy loam--rangeland. (Colors are for dry
$01l unless otherwise noted.)

A--0 to 2 inches; light brown (7.5YR 6/4) sandy loam, brown (7.5YR
4/4) moist; weak fine granular structure; soft, very friable, nonsticky
and vnonplastic; few veryv fine and fine roots; common very fine
irregular pores; neutral; clear smooth boundary. (1 to 4 inches thick)

Bt1--2 to & inches; brown (7.5YR 5/4) sandy clay loam, dark brown
(7.5YR 4/4) roist; weak medium subangular blocky structure; slightly
hard, friable, slightly sticky and nonplastic; common very fine and
fine and few medium roots; common very fine irregular and few very fine
tubular pores; few thin clay films on races of peds and in pores;
neutral; clear smooth boundary. (3 to 5 inches thick)

Bt2--h to 14 inches; brown (7.5YR 5/4) sandy clay loam, dark brown
(7.5YR &4/4) moist; moderate medium subangular blocky structure; hard,
firm, sticky and slightly plastic; common fine and very fine and few
medium rocts; common fine tubular pores; many moderately thick clay
films on faces of peds and in pores; mildly alkaline; clear smooth
boundary. (b to 10 inches thick)

Bt3--14 to 24 inches; light brown (7.5YR 6/4) sandy clay loar,
dark brown (7.5YR 4/4) moist; weak coarse subangular blocky structure;
hard, friable, slightly sticky and nonplastic; common very fine and few
fine roots; few fine tubular pores; few thin clay films in pores and
bridging between sand grains; mildly alkaline; abrupt smooth boundary,
(3 to 12 inches thick)

Rk1==24 to I8 inches; light yellowish brown (10YR 6/4) sandy lnan,
yellowish brown (10YR 5/h) moist; massive; soft, very friable,
nonsticky and nonplastic; few very fine roots; few very fine irregular
pores; slightly effervescent; mildly alkaline; clear smooth boundary.
(10 to 14 inches thick)

Bk2--3% to 60 inches; light yellowish brown (10YR 6/4) sandy loan,
yellowish brown (10YR 5/6) moist; massive; slightly hard, friable,
nonsticky and nonplastic; few very fine roots; few very fine irregular
pores; strongly effervescent; calciun carhonate occurs as common mediur



100 to 120 days.

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Silkie (T) and Catman
soils. SilKkie soi1ls have greater than 35 percent clay 1n the control
section. Catman go0ils have more than A0 percent clav in the control

section. ¢

DRATNAGE AND PERMEARILITY: Well diained; wedruwr vunoff; moderate
permeability,

USE AND VEGETATION: These so1ls are used as rangeland. Principal
native vegetation 1s blue grama, pinyon and juniper.

DISTRIBUTION AND EXTENT: Westcentral and northcentral New Mexico. This
series 1s of moderate extent,

SERIES ESTABLISHED: Cabnla County, New Mexico, 1985,

REMARKS: DIAGNOSTIC HORIZONS AND FEATURES RECOGNIZED IN THIS PEDON
ARE:

Ochric Epipedon: The 2one from the surface to a depth of 2 inches (A
Horizon).

Argillic Horizon: The zone from about 2 to 24 inches (Btl, Bt2, Bt2

Horizons).

NATIONAL COOPERATIVE SOIL SURVEY
U.5.A.
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~0CATI0N RIBZARA $/83 W7

‘ Estaolished Series

LRy - Scs/Ten/coL S%\\_ S‘_‘:.

i RIBZRA SERIES

SR

The Ribera series corc:ists of mocerately deeo. well draired scils that
formed 1n mixed material gesssitec Dy wird and water or  far terraces
erc valley fill side siczoes. Slcoes are ! te 1@ percert. Mean arnual
precipitaticr is about € jrecres, The mear arnrual temperature 1s
about 45 degrees F,

TRXONOMIC CLASS: Fire-loany, mixed, mesi:c Aricie Haplustalfs.

TYRICAL FPEDON: Ribera fire sancy lcam==reérgelard. (Cclors are for gry
: s21l unless ctherwise rcotec. )

R=-@ to § inches; browrn (7.5YR S/4) fire sarncy loam, cark  arcwn
(7.5YR  &4/4) morst; weak fire crarular structure; soft, very friedie,
nonsticky and ronplastic; mary fire and very fire rocts; reutral; -lear
smooth boundary., (2 to § inches thick)

BR--5 to 3 irches: orown (7.SYR S/4) lcan, dar« brown (7.8Y2 &4/¢&;

18t moderate med:um subariculer blocky structure; herc, friabie.

.shghtly ticky arc eligntly plastic; marny fire roots; wany €ire tuby-
lar pures; reutral; ciesr smocnth birurcary., (& to 7 irnches thichk)

Bt--9 to 17 inches; orcwr (7.5YR S/4) clay loam, dark brown (7,8v3
4/76) moist: moderate ccerse prismatic structure parting easily t¢ nac-
erate mecium sudargular 2lcocry; very harc, “irm, sticky ang plas*:cy
Commar, fire and wediun roctsg mary fire arc comwor medium tubular
omres; few thir clay films or peds arg Yirang pores; mildly alkalire:
ciear wavy bourcary, (€ to 1E irnches thick)

Btk==17 t¢ ¢t inches; brcwr (7.5YR 5/4) clay loam, cark brawn

(7.5YR 4/4) woist; wocerate ccarse oriswatic structure partirg easily

to moderate mecium subarzular blocky; very havd, firm, slightly sticky

| @rc olastic; few fire énc comwor mediun recte; wany fire ane  conworn

tudular opores; few tnir clay films or peds arc lirang pores; slightly

effervescert; calciun marderate seprecatec 1rtc few fire ciscontinusus

filawerts; mogerately alxkaline; clear Wavy Dourcary. (€ to {1 inches
thick)

Bk==CE€ to 21 inches; light brown (7.5YR £/4) «D&1,  browrn  (7,5YR
S/4) moist; wmassive; slightly hard, friable, slightly sticky and
sligatly plastic; few very fire roots; strongly effervescert; calciun
carbornate segregates irto comnmor fire nearly corntinucus filawerte;
nogerately alkalirne; abrupt wavy bouncary., (S to 12 irches thick)



€R--21 irnches; sancstcre with lime deposits or surface and 1irn
cracks,

TYPE LOCARTION: Sar Miguel Courty, New Mexjico: 1,220 feet west of
certer ¢of section 33, T. 1S N., R, 13 E.

RANGE IN CKARACTERISTICS:

S21] Moisture - The soi1l moisture contral secticr 18 muist in all narts
2@ to 4@ corsecutive days during the 1c@ dcays following the winter
s»lstice arnd 1s moist 1n all parts about 25 percert of tne time that
the sci1l temperature at 22 1rnch cenths 1s above 4! deprees F,

Sz1l] Tewperature ~ 49 tc S2 dejrees F.
Depth tc the base c¢f the Et heorizorn = 11 to 31 inches.

Depth to bedrock = 2@ to 4@ irches.

R horizon - Huet €.5YR through LQYR,

Value: 4 or S dry, 2 or 4 noiss,

Chromna: 3 or &,

Texturz: Sardy lcam, fire sancy icanm or lcan,
Reactior: Neutral or mildly elkeiire.

EA horizon - Hue: &.SYR througy 1QVR,
Value: & rr S gry, 2 or 4 moist,
Cnrena: o through €.

Texture: lcar ¢r sardy clay loam.

Et herizon = Hue: &.SYR through §RYR,

Value: & thrcugh 6 dry, 2 through § moist,

Chroma: & or 6.

Texture: Sandy clay loan or clay loam,

Clay contert: E@ to 2 percert.

rReacticn: Mildly alkaline or moderately alwalire,

Cther features: Ir sowe pedors, segregated ca.iciur cCarborates or free
calciun cardcnates are lacking irn the lower part and some lack visible
clay fiims 1r the lower part,

Ek norizons - Hue: &.5YR, 7.5YR c¢r 1QYR,

Value: § through 7 dry, 4 throuph € moist,

Chroma: 3 through €.

Texture: sardy lcam, lcam, sardy clay loam or clay loam,
Calcium carborate ecuivalent: | to 14 percent,




1 RERINAGE AND FERMEREILITY: Well drairec; mecium rurn:ff;

COMFETING SERIES: These are the Augustire, Celacy, Dalhart, Deschell,
Fluple, Goesling, Herressey, Maia, Nysack, Orlie, Firitos arg Vibdbo
series. The Augustire, Dalhart, Desche!ll, Fiugle, Goesling, Henressey,
raia, Orlie, Firitos and Vibo series are cdeep. Celacy sc¢ils have a
paralithic contact at deoths betweer ZQ to 49 irches arc are nit moiet
i all parts 32 to 4@ corsecutive Cays following the wirter saistice
aro are mi1st ir all parts less than 25 percert ¢f the time +hat the
so1] temperature i1s abtove 41 decrees F. Nyjack sci.t heve pabble-sizer
fraguents of pumice arc tuft arnd lack Ev horazons,

BEOGRAFHIC SETTING: Ribere sciis are on unland fars arc wvelley fi1!
s10e sicoes with slcoes of | to 1@ percert., The scils formed 1n exlian
arnc alluvial depcsite cerived wairnly fron sarndstore arc shale. The
elevation 18 €,002 to 7,522 feet. Mear arrnual precipitaticor 18 14 to
1€ 1inches. The wear. arrual tewperature is &7 decrees F, The
frost-free pericc 1s 100 tc 142 cays.

GEOGRAFHICALLY ARSSOCIATED SOILS: These are the corpeting Leyba scile
ard the Dear, Diegc (T), Laporte, Cuintara, Tapia, ard Tecs ecils.
Dear. anc Tapia scils are urderlair by incuratec calicte. Dieto soils
€2 not have a lithic corntact at deoths of ZQ to 4@ 1nches,

mocerate
ermeability,
USE AND VEGETRTION: These scils are used for livestock grazing ard
wood pracucts, Native vepgetatior 1¢ blue Erena, anc oropseec,
srakeweec, cnolla, pinys~, ang juriper.
DISTRIEBUTION AND €1 7ENT: Aorthern New Mexicao, The series is of

nooerate extent,

SERIES ESTRELISHID: Sar. Migue! County Avea, Sar ¥

g tguel Court vy New
rmexico, 1977,

RE¥RR#S: The classificaticr hae beer charged from Typic to Avigic gu
to better kriwledge aro corncepts of miisture cecurrerce and pattern
DIAGNOSTIC HORIZONS AND FEATURES RECOGNIZED IN THIS FEDON RAE:

Cechric Eoipedon: The zore from the surface tc @ depth of abcout §
iriches (R horizern),

Argillic Horizor: The zore from abeut 9 to c€ inches (Et, Btk herizern),



Secorncary Carborates: The z2one from about 17 to 21 inches (Btk, Ek
horizors),

Lithic Cortact: Tre bourndary at about 31 inches (2R horizern).

NRTIONAL COOFERRTIVE SOIL SURVEY

U. 8. A,
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LOCATION VESSILLA 5/Sh NM

Established Series
RD: LWH/GBM'CDI.
5786

VESSILLA SERILCS

The Vessilla series consists of shallow, well diained, modeiately
permeable soi1ls that formed in material weathered fror sandztone,
Vessilla so0ils are on narrow ridges, hills and mesas of bedirock
controlled landscapes. Slopes are | to 65 percent. Mean annual
precipitation 1s about 14 inches, and mean annual temperatine 1< ahout
48 degrees F,

TAXONOMIC CLASS: Loarmyv, mixed (calcareous), mesic [Lithic Ustorthents,

TYPICAL PEDON: Vessilla gravellv fine sandy loam--woodland. (Colors
are for dry snil unless otherwise noted,)

A--0 to 2 inches; lizht yellowish brown (10YR 6/4) gravelly fine
sandy lcam, yellowish brown (10YR 5/4) moist; weak fine granular
structure; soft, very friable, slightly sticky and nonplastic; comrmon
fine and mediur 1oots; 25 percent pebhles; strongly effervescent;
moderately alkaline; clear smooth houndary. (0 to 5 inches thick!

C-=2 to 11 inches; light brown (7.5YR A/4) gravelly fine sandy
loam, brown (7.5YR 5/4) moist; massive; loose, nonsticky and
nonplastic; common fine roots; 20 percent pebbles; sirongly
effervescent; moderately alkaline; abrupt smooth boundary. (2 to 15
inches thick)

2R--11 inches; sandstone,
TYPE LOCATION: Sandoval County, New Mexico. Approximately 15 =iles
northwest of San Ysidro, New Mexico and 3} miles snutheast of the Haly
Ghost Campgrounds, State plane coordinates 3,065,000 feet east and
1,705,620 feet north,
RANGE IN CHARACTERISTICS:
So1l Moisture: Moist 1in sonme part periodically from July through
October and dry 1n all parts periodically dusing May and June but not
dry in all parts more than 50 percent of the time when the so01!
terpeayrature is above 41 dezrees F. The soi] mnisture control section
1s moist 1n sore Or all parts fiom November through March,
Soil Tezpevature: &7 to 55 dezrees F,
Depth to sandstone: A tn 20 inches

Reaction: Mildly or moderately alkaline; calcareous in all parts

Rock Fragrnents: O to 5 percent cobbles ard 5 to 30 percent pebbles



A and ¢ horizons - Hue: SYR, 7.5YR a1 10YR

Value: 5 through 7 dry, 4 or 5 moist
Chiroma: J thiough 6

-

A hovizon = Textuve: =Randy loa-, Mue sapdy Iea o veeoy srave!l s <aqmd

loam o1 gravelly rfine sandy loar

C horizou - Texture: sandy loan, fine sandy loar, loan., gravelly =iudy
loam, gravelly fine sandy loarm or gravelly loar

COMPETING SERIES: This 1s the Canlon series in the same farily,
Similar series in other families are Skyvillage and Travessilla,

Canlon soils are moist in all parts more than 40 percent of the time,
Skyvillage and Travessilla soils are dry in all parts of the 301!
moisture control section more than 50 percent of the time when the 01l
temperature 1s greater than 41 degrees F,

GEOGRAPHIC SETTING: The Vessilla so0ils occupy narrov ridges, hills,
and mesas of sandstone controlled landscapes. Slopes are 1 to 65
percent., Average annual precipitation ranges from 12 to 1A 1nches,
Average annual temperature 1s about 45 to 53 degrees F., and average
frost-free period is about 100 to 130 days. Elevation ranges fro-
5.700 to 8,000 feant.

GEOCRAPHICALLY ASSOCIATED SOILS: These are the Hickman, Menefee and
Sparham soi1ls., The Hickman and Sparham soils are deep. The Menefee
s0ils are on fractured shale at 8 to 20 inch depths.

DRAINAGE AND PERMEABILITY: Well drained; medium to rapid runoff;
moderately rapid permeability,

USE AND VEGETATION: These soils are used for wood products, livestock
grazing and wildlife., Present vegetation is pinvon pine, Rocky
Mountain juniper, oneseed juniper, Indian ricegrass, mountainmahogany
antelope bitterbrush, blue grava, oak, yucca, big sagebrush, and
Bigelow sagebrush,

DISTRIBUTION AND ENTENT: This s0il occurs in northwestern New Mexico
and is of moderate evtent,

SERIES ESTABLISHED: Cibula County, New Mexico, 1930,

REMARKS: The Type Location was changed to obtain a profile that
reflects the concept of the series,

DIAGNOSTIC HORIZONS AND FEATURES RECCGNTZED IN THIS PEDON ARE:

Ochric Epipedon - The zone from the surface to a depth of about 2
inches, (A horizon)

Entisol Feature - Lack of diagnostic horizons. (A, C horizons)



Lithic Subgroup - Lithic contact at about 11 inches. (2R horizon)
Reaction Class = Calcareous throughout. (A, C horizons)

NATIONAL COOPERATIVE SNIL SURVEY
UVsS.A,
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RANGE SITE DESCRIPTION
Section IIE, Technical Guide
A. SITE NO. 036A002N Clayey (wP-1)
B. PHYSIOGRAPHIC FEATURES

This site occurs on upiand drainageways, broad valleys, and adjacent low
hills and benches. The site may be dissected by shallow rivulets which wil)
develop fnto deep gullies when the vegetation has deteriorated. Slopes range
from 1 to 10 percent. Elevations range from 6,000 to 7,500 feet above sea
level.

C. CLIMATIC FEATURES

: Mean annual precipitation varies from 9 to 14 inches. Deviations of
4 inches or more are quite common. Approximately 60 percent of the precipitation
is received during the native plant growth period, April through September.
ODuring July, August, and September 4 to 5 inches of precipitation influence
the presence and production of warm-season plants. Fall and spring moisture
fs conducive to the growth of cool-season herbaceous plants. Maximum shrub
growth also occurs during this time. Summer precipitation is characterized by

brief, localized thundershowers. Winter moisture usually occurs as snow or
light rain.

2. Mean annual temperature varies from 64 degrees F in July to 21
degrees F in January. The maximum is n2ar 100 degrees F. The minimum is near
40 degrees F. The average last killing frost in the spring is around mid-May.
The first killing frost in the fall is late September or early October. The
frost-free period is approximately 120 to 140 days, but freezing temperatures
have been recorded for every month except July and August. Temperatures are
generally conducive for herbaceous plant Jrowth from Apri) through September.

3. wind velocities are relatively 1ight most of the year with stronger
winds occurring in spring and early summer. These stronger winds, which may
exceed 25 miles per hour, increase transpiration rates of plants and rapidly
dry the soil surface. Also, sma)) soi) particles are often displaced by the

stronger winds which can result in structura) damage to native plants, particularly
young seedlings.

USDA-SCS=NM MLRA 036A002N (WP-1) 1 March 1984



D. SOILS

9 The soils are moderately deep to deep. Surface textures are medium
to fine-textured with a fine-textured subsoil. Some surface coarse fragments
may be present, especially when adjacent to interbedded sandstone and shale
sites. Permeability is moderately slow to slow, water holding capacity is
high, and runoff is medium to rapid.

2. Characteristic soils are:

Billings sflty clay loam, 0 to 5 percent

r Other soils are:

USDA-SCS=NM MLRA 036A002N (wP-1) 2 March 1984



E. POTENTIAL NATURAL PLANT COMMUNITY

1. This is a grassland site with fourwing saltbush and big sagebrush

forming a shrub savannah aspect. Pinyon and juniper trees, if any, are scattered.
Forbs are conspicuous through the .ite when in uloom.

& Composition of Potential Plant Community

Approximate percentage of total

annual production.

(Shrubs, half-shrubs,
vines, and trees)

Grasses and Grasslikes - 75-80% Woody - 5-15% Forbs - 5-8%
western wheatgrass 20-30 fourwing saltbush ) g-g green sagewort
alkali sacaton 15-25 shadscale ) trailing fleabane

bottlebrush squirreltail 5-10 big sagebrush )

globemallow

muttongrass ) 5-8 low sagebrush ) 5-8 wild buckwheat
prairie junegrass ) winterfat ) thistles
galleta 5-7 rabbitbrush ) 3.5 others

spike muhly 3-5 spineless horsebrush )

blue grama 3-5 others )

Indian ricegrass ) 3-5

others* )

*

Other species include silver bluestem, ring muhly, mat muhly, sixweeks fescue,

cheatgrass, threeawns, Russian thistle, locoweed, Avacheplume, cholla cactus,

.Iack greasewood, and juniper-pinyon.

3, Canopy Cover

Trees, shrubs, and half-shrub canopy - 8 percent

4, Ground Cover (Percent of Surface Area)

Crasses and forbs

Bare ground

Surface gravel

Surface ccbole and stones

Litter - percent of area
average depth in ¢cm

F.  TOTAL ANNUAL HERBAGE PRODUCTION

Favorable years . 1,200
Unfavorable years - 600

USDA~SCS~NM MLRA 036A002N (wP-1)

25
50
5
20
2

(Average, Air-dry, 1bs./ac.)

3 March 1984
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)
)
)
)
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G. SITE INTERPRETATIONS

1. Grazing

Approximataly 90 percent of the vegetatien produced on this sfte is
suitable forage for domestic livertock or wildlife. Grazing distribution need
not be a problem es long as waterings and saltings are adequately locetea.

Deterioration of the potential plant community 1s indicated by a decrease
in western wheatgrass, muttongrass, prairfie junegrass, spike muhly, and fourwing
saltbush. Those that increase include alkali sacaton, bottlebrush squirrelitall,
galleta, blue grama, big sagebrush, and rabbitbrush. Severe deterioration is
indicated by a heavy infestation of big sagebrush and/or rabbitbrush with very
1ittle herbaceous understory.

In addition to domestic livestock, this site 15 well sufted to use by
deer, elk, smal) mammals, and birds.

& wWood Products

No significant wood products are produced on this site,

3. Habitat for Wildlife

Wildlife indigenous to this site will be provided as it is developed.
4. Mydrologic interpretations

Soil Series Hydrologic Group

Runoff curve numbers ere determined by field investigations using hydrologic
cover conditions and hydrologic soil groups.

S. Recreation and Natua) Beauty

This site is not noted for its natura) beauty or recreationa) value.

6. Endangered Plants and Animals

Presently, there are no known andangered species on this site. If any
are identified, they will be added.

H.  OTHER PERTINENT INFORMATION

1. Guide to Suggested Inftial Stocking Rates - Acres per Animal
Unit Month

Range Condition Ac/AUM
Excellent 2.3 - 30
Good 2.9 - 4.5
Fair 4.4-90
Poor 9.0+

USDA-SCS~NM MLRA 036A002N (WP-1) 4 March 1984



- & Relative Quality of Plants for

Animal Use

(a)
Primary Secondary

I0ENTIFICATION AND AUTHORIZATION
1. USDA-SCS
Albuquerque, NM
MLRA 36
2. Field Offices:
I Field Office Sample Location:

4, Approved:

State Range Conservationist Date

USDA=SCS~NM MLRA 036A002N (WP-1) 5

WN

Low Value

T

c

Range Conservationist Date

March 1984



Legend and Definitions for Range Site Dascriptions.

1/

This rating system provides general guidance as to animal preference for
plant species. It also indicates possible competition between kinds of
animals for the various plants. Grazing preference changes from time to
time and place to place, depending upon the animals, upon plant palatability
and nutritive value, stage of growth and season of use, relative abundance,
and associated plants. Grazing preference does not necessarily reflect a
plant's ecologice] place in the climax plant community.

The following definitions apply to cattle, sheep, goats, deer, and antelope
grazing:

Primary: These species generally decrease when the climax plant
community is subjected to continuous heavy grazing pressure by the
animals listed. These species are normally grazed first and preferred
by the designated grazing animals when given free choice.

Secondary: These plants usually increase initially, then decrease
when the site is subjected to continuous heavy grazing use by the
animals listed. These plants are normally grazed after primary
plants become scarce under free choice, or along with them under
intensive grazing systems.

Low Value: These plants continue to increase with heavy, continuous
grazing use of the site. These plants are not normally grazed until

primary and secondary specias are gone and animals are forced to ea2t
them.

USDA-SCS~NM MLRA 036A002N (wP-1) 6 March 1984



RANGE SITE DESCRIPTION
Section I1E, Technical Guide
A. SITE NO. 036A006N Loamy (WP-1, Kv-2)
B.  PHYSIOGRAPHIC FEATURES

This site occurs on mesas, plateaus, low rolling hil:s, and broad upland
valleys. It usually is level to nearly level but slopes range to 15 percent.
Elevations range from 6,400 to 7,800 feet above sea level.

C. CLIMATIC FEATURES

Mean annua) precipitation varies from 9 te 14 inches. Deviations of
4 inches or more are quite common. Approximately 60 percent of the precipitation
is received during the native plant growth period, April through September.
June is the driest month. Ouring July, August, and September 4 to 5 inches of
precipitation influence the presence and production of warm-season plants.
Fall and spring moisture s conducive to the growth of cool-season herbaceous
plants. Maximum shrub growth also occurs during this time. Summer precipitation
is characterized by brief, localized thundershowers. Winter moisture usually
occurs as snow or light rain,

& Mean annual temperature varies from 64 degrees F in July to 21
degrees F in January. The maximum is near 100 degrees F. The minimum is near
40 degrees F. The average last killing frost in the spring is around mid-May.
The first killing frost in the fall is late September or early October. The
frost-free period is approximately 120 to 140 days, but freezing temperatures
have been recorded for every month except July and August. Temperatures are
generally conducive for herhaceous plant growth from Apri) through September.

3. Wind velocities are relacively 1ight most of the year with stronger
winds occurring in spring and early summer  These stronger winds, which may
exceed 25 miles per hour, increase transpiration rates of plants and rapidly
dry the soil surface. Also, small soi) particles are often displaced by the

stronger winds which can result in structure) damage to native plants, particularly
young seedlings.

USDA=SCS=NM MLRA 036A006N (wP-1) 1 March 1984




D. SOiLS

1. The sofls generally are deep and we)ll-drained. The surface soils
range from sandy loam to clay loam. Subsoils range from loam to clay loam and
clay. Some coarse fragments may exist in the soi)l profile but are generally
less than 35 percent. Permeability is moderate, water holding capacity is
medium to high, and runcff is medium

- Characteristic soils are:

Oelop loam, 0 to 5 percent slopes
Buckle silt loam, 0O to 5 percent slopes

3 Other soils ircluded are:
Fernando clay lcam, 1 to 5 percent

Silva loam, 0 to 10 percent
Tenorio loam, 0 to S5 percent

USCA-SCS=NM MLRA 036A006N (WP-1) 2 March 1984



E. POTENTIAL NATURAL PLANT COMMUNITY

1. This is a grassland site with scattered shrubs thriughout the site,
Forbs are conspicuous when in bloom hut otherwise a minor ccmponent.

2. Composition of Potential Plant Community

Approximate percentage of total annual harbage production,

(Shrubs, half-shrubs
vines and trees)

4 Grasses and Grasslikes - 70-75% Woody - 15-20% Forbs - 5-10%

‘ western wheatgrass 20-30 big sagebrush 5-10 fringeu sagewort )
Indian ricegrass ) fourwing saltbush ) 5-10 locoweed )
needleandthread ) 10-15 winterfat ) Indian paintbrush )
New Mexico feathergrass ) rabbitbrush ) alfileria )
galleta 5-10 spineless horsebrush ) 1-5 wild buckwheat )
blue grama 5-10 others ) ers )
alkali sacaton ) 3-10
spike muhly )
muttongrass ) 3-7
wrairie junegrass )
bottlebrush squirrelitail 3-7
nthers* 15

Other species include sidecats grama, sand dropseed, pine dropseed, mat muhly,

cheatgrass, pingue, wooly Indianwheat, globemallow. praire coneflower, oneseed juniper,

‘pinyon.

pale wolfberry, broom snakeweed, yucca species, cholla cactus, and antelope

bitterbrush,

3. Canopy Cover

Trees, shrubs, and half-shrubs canopy = 10 percent

4  Ground Cover (Percent of Surface Area)

Grasses and forbs 25
Bare ground $0
Surface grave) 5
Surface cobble and stones 0
Litter = percent of area 20

average depth in cm. 1

F. TOTAL ANNUAL HERBAGE PRODUCTION (Average Air-dry, 1bs./ac.)

Favorable years . 1,100
Unfavorable years - 600

USDA=SCS~NM MLRA 036A006N (wP-1) 3 March 1984



G. SITE INTERPRETATIONS

1. Grazing

Approximately 90 percent of the vegetation produced on this site is
suitable for grazing or browsing by domestic livestock and wildlife. Grazing
distribution s generally not a problem if adequate waterings are provided.
Continuous grazing, which allows repetitive grazing of the desirable plant
species, eventua)ly can lead to reduced vigor and an eventual decrease in
production and composition of the desirable species. Such a deterioration is
indicated by a decrease in western wheatgrass, muttongrass, and other cool-season
grasses as wel)l as fourwing saltbush and winterfat, Species that increase
include blue grama, galleta, ring and mat muhly, big sagebrush, rabbitbrush,
and broom snakeweed. Juniper and pinyon may invade from adjacent sites.

A planned grazing system with periodic grazing and rests is best to
maintain the desired composftion and high productivity.

In addition to domestic livestock, deer, pronghorn, small memmals, and
birds also use this site.

> wWood Products

This site produces no significant wood products in its potential plant
community.

- B Habitat for Wildlife

wildlife species indigenous to this site will be added as developed.

4. Hydrologic Interpretations

Soil Series Hydrologic Group

5. Recreation and Natural Beauty

This site, though not ncted for its outstanding natural beauty, is well
suited for horseback riding, camping, and hunting.

5. Endangered Plants and Animals

ol Presently, there are no known endangered species which are indigenous to
is site.

H. OTHER PERTINENT INFORMATION

1. Guide tu Suggested Initia) Stocking Rate - Acres Per Animal
Unit Month

Range Condition Ac/AUM
Excellent 2.5 - 3.4
Good 3.3-58.1
Fair $.0 - 10.0
Poor 10.0+

USDA-SCS=NM MLRA 036A006N (WP-1) 4 March 1984



3. Relative Quality of Plants for Animal Use

Primary Secondary Low Value

B IDENTIFICATION AND AUTHORIZATION
I8 USDA-SCS
Albuquerque, NM
MLRA 36, 51
- 2 Field Offices:
- R Field Office Sample Location:

4. Approved:

State Range Conservationist Date WNTC Range Conservationist Date

USDA-SCS~NM MLRA 036A006N (WP-1) 5 March 1984



Legend and Definitions for Range Site Descriptions.

1/ This rating system provides general guidance as to animal preference for
plant species. It also indicates possible competition between kinds of
animals for the various plants. Grazing preference changes from time to
time and place to place, depending upon the animals, upon plant palatabili.y
and nutritive value, stage of growth and season of use, relative abundance,
and associated plants. Grazing preference does not necessarifly reflect a
plant's ecological place in the climax plant community.

The following definitions apply to cattle, sheep, goats, deer, and antelope
grazing:

Primary: These species generally decrease when the climax plant
community 1s subjected to continuous heavy grazing pressure by the
animals listed. These species are normally grazed first and preferred
by the designated grazing animals when given free choice.

Secondary: These plants usually increase initially, then decrease
when the site is subjected to continuous heavy grazing use by the
animals listed. These plants are normally grazed after primary
plants become scarce under free choice, or along with them under
intensive grazing systems.

Low Value: These plants continue to increase with heavy, continuous
grazing use of the site. These plants are not normally grazed unti)

primary and secondary species are gone and animals are forced to eat
them.

USDA-SCS-NM MLRA 036A006N (WP-1) 6 March 1984



RANGE SITE DESCRIPTION
Section 11E, Technical Guide
A SITE NO. 036A011N Sandy (wP-1)
8. PHYSIOGRAPHIC FEATURES

This site occurs on nearly level to gently sloping plains and alluvia)
fans. Slopes range from 1 to 8 percent and average about 5 percent or less.
Elevations range from 6,400 to 7,200 feet above sea level.

C.  CLIMATIC FEATURES

1. Mean annua! precipitation varies from 9 to 14 inches. Deviations of
4 inches or more are quite common. Approximately 60 percent of the precipitation
fs recefved during the native plant growth period, Ap ‘il through September.
During July, August, and September 4 to 6 inches of precipitation influence
the presence and production of warm-season plants. Fall and spring moisture
is conducive to the growth of cool-season herbaceous plants. Maximum shrud
growth also occurs during tnis time. Summer precipitation is craracterized by
brief, localized thundershowers. Winter moisture usually occurs as snow or
light rain.

2. Mean annual temperature varies from 64 degrees F in July to 21
degrees F in January. The maximum is near 100 degrees F. The minimum is near
40 degrees F. The average last killing froet in the spring fs around mid-May.
The first killing frost in the fall is late September or early October. The
frost-free period is approximately 120 to 140 days, but freezing temperatures
have been recorded for every month except July and August. (emperatures are
generally conducive for herbaceous plant growth from April through September.

3. Wind velocities are relatively 1ight most of the year with stronger
winds occurring in spring and ezrly summer. These stronger winds, which may
exceed 25 miles per hour, increase transpiration rates of plants and rapidly
dry tne soil surface. Also, small soi) particles are often displaced by the

stronger winds which can result in structural damage to native plants, particularly
young seedlings.

USDA-SCS5-NM MLRA 036A011N 1 March 1984




D. SOILS

1. Sofls ar- moderately deep to deep. The surface textures range from
sand to loamy sand and sandy loam and do not exceed 36 inches in depth.
Permeability is rapid with water ho.ding capacity moderately low to low
Runoff is slow.

2. Characteristic soils are:

USDA-SCS-NM MLRA 036AD1IN 2 March 1984



E. POTENTIAL NATURAL PLANT COMMUNITY

. 1. This site provides a mixed grass-shrub aspect. Fourwing saltbush and
winterfat are the dominant shrubs with big sagebrush and rabbitbrush occurring
in lesser amounts. Few, 1f any, trees occur on this site. Forbs are a minor

component except during spring emergency.

2. Composition of Potentia) Plant Community

Approximate percentage of total annual production.

Grasses and Grasslike - 70-80%

(Shrubs, half-shrubs
vines, and trees)
woody = 15-25%

Forbs - 3-5%

Indian ricegrass ) fourwing saltbrush ) §-15 anima’ buckwheat )
needleandthread )15-20 winterfat ) alfileria )

New Mexico feathergrass ) big sagebrush ) wooly Indianwheat ) 3-5
western wheatgrass 10-15 rabbitbrush ) 3-10 fringed sagewort )
spike dropseed ) 5-10 spineless horsebrush ) locoweed )
sand dropseed ) sand sagebrush ) others* )
galleta $-10  juniper ) 0-3

blue grama =% others* )

muttongrass ) 3-5

prairie junegrass )

" Other species include ring muhly, sandhill muhly, switchgrass, little bluestem, sand

bluestem, wolftail, spike muhly, Morman-tea, broom snakeweed, and yucca.
‘ 3, Canopy
Tree, shrub, and half-shrub canopy on this site average 15 to 20 percent.

4. Ground Cover (Percent of Surface Area)

Grasses and forbs 25
Bare ground 60
Surface grave! 0
Surface cobble and stones 0
Litter - percent of area 15

average depth in cm. 1

F.  TOTAL ANNUAL HERBAGE PRODUCTION (Average air-dry, bs./ac.)

Favorable years . 900
Unfavorable years - $00
USDA-SCS-NM MLRA 036A011N 3 March 1984



G. SITE INTERPRETATIONS

Grazing

Approximately 95 percent of the vegetation produced on this site is
suitable for grazing or browsing by domestic livestock and wildlife. Grazing
distribution is generaily not a problem if adequate waterings are properly
located. MHowever, con.inuous grazing leads to a repetitive, selective grazing
of the most desirable species which reduces their vigor and productivity. The
result is a deterioration of the potential plant community. This deterioration
fs indicated by a decrease in Indian ricegrass, needleandthread, New Mexico
feathergrass, western wheatgrass, fourwing saltbush, and winterfat. Species
that increase include dropseeds, blue grama, ring muhly, big sagebrush, rabbitbrush,
and an invasion of juniper from adjacent sites. A planned grazing system,
which prevents the repetitive grazing of selected species and allows for
periodic replinishment of carbohydrates in the roots, is desirable.

In addition to domestic )ivestock, deer, elk, pronghorn, small mammals,
and birds also use this site.

2. wWood Products

This site produces no significant wood products.

3. Habitat for Wildlife

wWildlife indigenous to this site will be added later.

4. Hydrologic Interpretations

Sof) Series Hydrologic Group

S. Recreation and Natura)l Beauty

This site is well adapted to hunting and horseback riding, although it is
not noted for having scenic beauty.

6.  Endangered Plants and Animals

Presently, no known endangered species indigenous to this site.

H. OTHER PERTINENT INFORMATION

1. Guide to Suggested Stocking Rates - Acres Per Animal Unit Month

Range Condition AC/AUM

Excellent 2.8 - 3.9
Good 3.8 - 5.8
Fair $.7 - 11.6

Poor 11.6



8 Relative Quality of Plants for Animal Use =

1/

(a) cattle

Primar
Indian ricegrass

needleandthread

New Mexico feathergrass
western wheatgrass
muttongrass

fourwing saltbush
winterfat

(b) deer

USDA-SCS-NM MLRA 036A011N

Secondary
sand dropseed

spike dropseed

galleta

blue grama

bottlebrush squirreltal)

Low Value

big sagebrush
rabbitbrush
spineless horsebrush
sand sagebrush
juniper

March 1984



IDENTIFICATION AND AUTHORIZATION
1. USDA-SCS
Albuquerque, NM
MLRA 36
- {8 Field Offices:
3. Field Office Sample:

4 Approved:

State Range Conservationist Date WNTC Range Conservationist Date
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.

Legend and Definitions for Range Site Descriptions.

1/ This rating system provides general guidance as to animal preference for
plant species. It also indicates possible competition between kinds of
animals for the various piants. Grazing preference changes from time to
time and place to place, depending upon the animals, upon plant palatability
and nutritive value, stage of growth and season of use, relative abundance,
and associated plants. Grazing preference does not necessarily reflect a
plant's ecological place in the climax plant community.

The following definitions apply to cattle, sheep, goats, deer, and antelope
grazing:

Primary: These species generally decrease when the climax plant
community is subjected to continuous heavy grazing pressure by the
animals listed. These species are normally grazed first and preferred
by the designated grazing animals when given free choice.

Secondary: These plants usually increase initia'ly, then decrease
when the site is subjected to continuous heavy grazing use by the
animals listed. These plants are normally grazed after primary
plants become scarce under free choice, or along with them under
intensive grazing systems.

Low Value: These plants continue to increase with heavy, continuous
grazing use of the site. These plants are not norma..y grazed unti)

primary and secondary species are gone and animals are forced to eat
them.

For quail and dove, the terms also relate to use for cover and protection
where it is obvious these birds do not eat the plant.

USDA-SCS~NM MLRA Q36A011N 7 March 1984



GRAZING GUIDE FOR WOODLAND
SOIL CONSERVATION SERVICE

New Mexico MLRA D-36
NM-AZ Plateaus and Mesas
Sub-Resource Area wpP-'

woodland Community Type==Pinyon=juniper=-shrud

wWoodland Suitability Group =(Not yet developed)

Soi) Great Group--Haplustalfs and Haplargids (fine, fine-loamy)
Soil Series == Vesilla

These soils are light brown with medium surface textures. They have fcrmed 'r
allyvial material derived from sandstone and shales. Soi! family is fine-loarmy
They are shallow to moderately deep and have moderate permeability.

Precipitation ranges from 10 to 14 inches. Over half of the precipitation
falls in other than summer months,

A. Nature of the woodland cuamunity:

This is a pinyon-juniper-shrub iite on soils of sandstone aid shale origin.
Slopas range from 10 to 13 percent and consist of mesas, questas, and rolling
foot slopes of the mountains. There are wide variations in exposure. About
one-half to two-thirds of the overstory is pinyon-pine. The remaining one-half
to one-third is made up of Rocky Mountain juniper, Utah juniper, oneseed
juniper, oaks (mainly Gambel), fragrant ash, New Mexico olive, and scattered
ponderosa pine. Canopy ranges from sparse to dense. Greatest forage production
occurs in openings or under sparse canopy, on concave positions. The understory
composition by weight of the annual growth is about 35 percent. Seedlings and
saplings and lower 4 1/2 foot of trees; 40 percent shrubs and half-shrubs, 15
percent forbs, and 10 percent grasses. It is multilayered and quite patchy

and interrupted. Understory vegetation plant density varies conversely as &
function of overstory tree canopy but might average about 10 percent under 30
percent tree canopy.

B. Relative grazing value of the understory ror:

| Cattle and elk

Grasses

Preferred Desirable Low Value
muttongrass galleta threeawn spp.
western wheatgrass sand dropseed tumblegrass
bottlebrush squirreltail needleandthread

sidecats grama blue grama

elk sedge

Indian ricegrass

little bluestem

big bluestem

USDA, Soi) Conservation Service Section [1-F

April 1981



3. Goats and Deer

Grasses and Grasslike

Preferred
muttongrass
Kentucky bluegrass
pinyon ricegrass

Forbs

Preferred

white prairieclover
filaree

winterfat

woody

Preferred
moutainmahogany
cliffrose

antelope bitterbrush
fragrant ash

Utah serviceberry

Desirable
Thd an ricegrass

bottlebrush squirreltai)

Desirable

PaTmer penstemon
Indian paintbrush
multiflower gilia
groundse)
wildbuckwheat spp.

Desirable

oak spp.

mountain big sagebrush
Rocky Mountain juniper
creeping mahonia
Douglas rabbitbrush

C. Determination of forage value rating:

Forage value rating

VQT) h’:gh ................

High .

MOTRrate . ... v vonnisenus
Rl T T e e 4

..................

...................

..................

..................

..................

Low Value
reeawn Spp.

bluegrama

galleta

Low Value

s§1iy crazyweed
alkali poisonvetch
wooton locoweed

Low Value

Spino1¢ss horsebrush
pinyon

small soapweed

broom snakeweed

Minimum percentage of preferrea and
desirable species, by weight

USDA, Soil Conservation Service

April 198)

50 preferred ¢+ desirable = 90
30-49 preferred + desirable = &0
10-29 preferred + desirable = 30
Less than 10 preferred

Section lI-F



Forbds

Preferred
9|osema||ow
annual sunflower
filaree

Hoodz

Preferred
mountainmahogany
cliffrose
winterfat
fragrant ash
Bigelow sagebrush

2. Sheep and antelope

Crasses anc grass)ike

Preferred
nuftongrlss
Indian ricegrass
blue grama

Forbs

Preferred

white prairieclover
salsify

prickly lettuce

yellow blossom sweetclover
filaree

mariposa 11ily

UOOG!

Preferred
louhfa?nuahoglny
Fendler ceanothus
Stansbury cliffrose
winterfat

Desirable

Sl':\?y

Indiar paintbrush
smooth four-o'clock
fleabane spp

Desirable

oak spp.

small soapweed
mountain big sagebrush
Rocky Mountain ?unipir

Desirable

western wheatgrass
bottlebrush squirreltai)
needleandthread
Lettermans needlegrass

Desirable
manyflower gilia
Indian paintbrush
larkspur
?lovena1lou SPp.
ewflowered peavine
groundse)
wildbuckwheat

Desirable

gelow sagebrush
basin bfg sagebrush
juniper spp.
oak spp.

USDA, Soi) Conservation Service

April 1981

Low Value

s1|ky Crazyweed
golden corydalis
tanseymustara spp
pingue

lark pur spp

Low Value

spineless horsebrush
basin big sagebrush
broom snakeweed
creeping mahonia
pinyon

oneseed juniper

Utah juniper

Low value
galleta
threeawn
tumblegrass

Low value

goTden corydalis
pingue

silky craxyweed
alkali poisonvetch
Tupine

spring parsley
birdsbeak

broom snakeweed

Low value
spinetess horsebrush
pinyon

Section [1-F



D. Suggested initial stocking rates:
Canopy Class

Forage value rating Sparse 1/ Medium LUense
(0-10%) (10-40%) (40-70%)

ACre/AUM

Very high 2/ .................... 2.0-3.5 2 %7« 6.5-20.0

High ..... e A e e e 2.6-5.5 §.3-10.0 9.5

Medium ..............ccciiniiiinns 5.5-10.0 10.0-20.0

S 15.0-

PORIG &) cionnisssnisasrinnasnis

)/ Sparse includes cutover land and poorly stocked stands.

2/ Conservationists must use considerable judgment because in places. an
area in the very high forage value class could be producing less than
normal volumes, and adjustments would need to be made in the initia)
stocking rate.

3/ See field office Technica) Guide for seeding recommendations.
E. wWildlife values:

This site provides excellent cover and good to excellent food for a variety of
wildlife. Mule deer are yearlong residents. This is an extremely important
area for wintering herds in years of heavy snowfall. Wild turkey, (Merriam)
feed on muttongrass and Kentucky bluegrass seed heads in early spring, mast
(especially acorns) in the fall, and browse buds and persistent fruits ang
drupes in the winter. Other wildlife, seasona) or resident, include coyote,
bobcat, gray fox, desert cottontail rabbit, pinyon mouse, great horned ow!,
ferruginous hawk, red-tailed hawk, porcupine, pinyon a4y, broadtai)l ana Rufus
hummingdbird, prairie rattlesnake, and gray rock squirrel. Ku1 vix

E Effect on tota! environment:

This resource, in addition to providin? important wildlife wintering habitat,
rrovides recreation, watershed cover, limited wood products, and ornamenta)
plante and a very limited understory vegetation for forage .hat could be

grazed by domestic livestock. If the understory vegetation is utilizes by
domestic livestock, careful control and management of the domestic grazing
animals is required to maintain or enhance the potential for wildlife hadbitat.
watershed, and aesthetic values. When forage resources are allocated to
domestic livestock, a decline in use by grazing, browsing, and seed-eating

forms of wildlife can be anticipated. The understory is an integral part of
this ecosystem and its management must be coordinated with the management of

the pinyon-juniper-shrub overstory. Total resource management includes wild)ife
habitat and woodland management with limited consideration for grazing. The
soi)l resource is unstable and the erosion hazard and subsequent sediment yield
potential is high if the vegetation is mismanaged. Proper resource use,
treatment, and management will hold soi)l loss and downstream pollution by
sediment to an acceptable minimum.

USDA, Soil Conservation Service Section lI1-F

April 198)
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G. Wwatershed values (hydrologic interpretations):

The soils in this site are typically in the hydrologic group C with some B and
D. Due to the variability in the hydrological condition of the vegetative
cover, field investigations are necessary to determine hydrologic Curve numbers

H. Threatened or endangered species:

Presently there are no known threatened or endangered species of animals which
are indigenous to this site. The only threatened or endangered plant known to
occur on this site is Erigeron rhizomatus which is indigenous to the shallow
shale slopes. As reliable information becomes available on species officially
designated, they will be added to this section as appropriate for this site.

/7 or
Ttate ﬂange SInserwve

/

USDA, Sc¢') Conservation Service Section 11-F
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Ths volu® NI the 005 80 10 which The 80 EXChENge COMpler W sy’
Bted with sodium Eacess axchangest o sod v red U WS POITARD Ty
Ond W 108 10 SOME plants

EXCHANGEARLE SODIUW

PERCENTAGE EXPECTED “ROBLEWM
Seow 10 Genersily No PO mMasd [ty problem aue
10 SO0 U™ MOowevs SO0 SETEItIve
crops may how leef byurn
10 18 Pombie Dermest ity groblems with
Cloy loams 800 clavt
Above 18 Pormest 1y problems e likely on

# minee I wIIh poMbie i
LOM 0F MNGE 8N (08 y N
High sodwm S0/ Con De reciamed Dy S0P CION B 8 B Ium WUrEe
(a0e Gypsurm Regu rement and Thorough esching
RGANIC MATYER :

orgenk Matie tomesls 9 decaying Plant and anma reaus The
amount present in a0l B InRuenced by The Slimate of The #7es #nd manage
mert practioes Organk matter Infiuencem S0l Firucture 808t 0n. wale:
SONE R ION Wl ROId NG CADECTy BNG DOV B S0uTte 0f plant AuTrienty
e @y Jragen PRONO UL BN st
L LR
NATOGEN rECOMAnendsl oM 78 DM 0N BIRRTIC MALTET 01 DIgAT L RITIoge
ANOELe ANTDEEN, CreP 10 De grown and yeld goal Orgenk nitiogen s the
ARropen DOUNE 40 OMPEnC MaTus ARDIos ImEtey N ol tha nirogen
Bec omas svaliahie Guring the grelimeg saemon N L ate A rogen W the farm
o niragen mast swakebie 10 GBRTL AvaiRbie N ITOgen I The eTaun! o
orpani BHIOgER Snd A ate - AEBBGeT Svasbie 10 TRe crep during the
WO W NG -
Nitrgta~Aitrogen s ee'y leechall thiough t™he sl pretile end et to ™e
Cop When Rgh ANIOEeT rIes BFN (K OMMArded 0N Ny S o long
WEON CrOps W BP0 et Wil DEIer VTIHTe The BRI AILIGEeN aNG
NP 10 VO ate Eo” Sete ency M ARrogen ferLiire 8 008 10 waty
weed 1or NOOd (TIgation The ALIOEEn I OMMEnds! ont may heve W be
el b 10 40N sepend ng on etk ey
Where 10 tome of manuie A B More 60 B 80 reduse N T emmenast en
®y 38 e Awn .
Hgh Bmount 0F ANIDEEN FEMAnIng FTTET 8 Orep (N ICETE BN BEE Ty lETon
O AMIOgEn W BoEwing and neum o' ferthiaer Should Be preaue 'y
retuced An soepiatie v redue nitroger w 2040 e A Leven
oo ™an 100 ‘ve ong Shouie

Lagume crees ~ u’v TRRT Be PTODe
oo a0 ﬁ v ot 0n Ty
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PHOSPHOAUS Py
Phosohorus 8 ROAMObIIE Ml int, ¥ S8y CONVErteo 1o uneve Bbie forms
SO 8y In Righ PH. CA OBV BONS OF IN MOdeaie 1O BRTreme’y &0
0is The conversion of fertiirer PROWNO UL 10 unevaiiBbie Torms o ies
re0id in B0ie Thet have o M renge of 5 B-7 B but Ao ooy’ over 8 PR 00

of Lime Appiicaton of pPhosphorus tertiizer In & Bane slong Vae
BOOW The sed will GEne sy Increase (ol 1er 811k wncy 80 4 rec ammens

o 107 80118 that Reve & Righ phosehorve Laing capsc ity Applcation et o
PROMOROUE Tertilizer Can UMy Do reduced by BON when bande T
contive raten B! PROsEROrus Tertiiizer will reduce the svaliability of 1

PO Dy TOn which may rosu!t In yold reducian 0 sOome crope

POTASSE UM MAGNES UM CALCIUM BODIUM

Potess um ST ONcY M MO COMMONY BIBOC S180 with 8¢ \d N3 0F Bandy
80018 Magnes um 01 @ncy ® Much s COmmMon thar o e m el #ooy
B! 0on Becy’ (A Mendy 8018 Colewm 8 000 um Gt ic anty Hsidom !t ever
found i 309 The Dresence o Gacem S0 ivm i SvBlulied with the e l

ChEngest's SO0 UM POCEniagh (1Igeton wate: COALALM Vol ving amounis
of these sements #nd $houll e conpdersd when Gelemining & o
tortility progrem

SULFUR

Buitur gelcioncy M SENerally S0 0100 with sandy ol tha! RAeve &
0rpanic matter level lem then 1IN Appicetion o same of the it
Portilizer in 8 FHELIEr 1Tt 2 May DIOVen! 80y Mes0N BTNty In KOS
crops Veryng emounts of suifur con Be Tound n irrigation wete ano
hou'd Be Contaned when Ry ing sultur tert e .
2INnC

cxm—

Zinc tertliaer rEEommendetions are 191 0 INOIEN K BOUICE BuTh B8 1
suitete wheh i Drosdcast and ACoporeated This methed of BDRly ing 1ne
tortilzers Shoule heve & rendusl eftect tor 24 veers Zine fertiizer car
®40 be inciuaed in serty fertiizer end banced 8t sbout 20% of the re
commended Brosdiart 1ate Thu methad o app/ ation will probably nesc
L0 D TeDesIed SnNully Bepend ng 0N M el velum 2ine cheolate tartilze
may Be used 8! sbou!t 173 the epp wetion rete of Inorgenc producth

IRON

——

Brosdces! GO e OM O InOrganK Iron fertilizer Buch o1 ferrous suifate
ore ingtiective In corracling won Gefxency DECOUNE INOTgank ren
Quickly Led up (n the sl An ron Setciency s bes! CorrecIed by MRy Ty
the crop with 8 2% ferrous suitate solvtion (1% for potaioem) ot & rete of
20-20 gollona/acre Deginning B soon 8 sificient les! 1oiage & Dreser
o Intercep! the 8y The sprey EPRICeLON My Aeed 10 D fepesie '
yo 0w ng o foege pervaty

MANGANESE COPPER AND BORON
Yiolt responte 10 these NUTTENTE B U Eely A MoK Caset Moweve' o I

Crope 90 Reve 8 Mighe regy remant 101 ThERe AUt iants BAD & Y0 "o
mey OCtur Suth 88 in KNGy S0'8 whete The BIgenic MaTier deve’ 14 i<
CONMive BRD CLOnE ©F these AU At MBy COUAS 10X 1oL In BOMEy
Uee 10r1Li2ers CONR A ING These AUt @nts with cavtion

LIME REQUIREMENT

A LIME FEQUIIEMEnt X 081erM Ined Of 01 Thet heve s oM o' 6 2 o lews &
ring S0I0 80U BetIer Crop growth and Incressen yWids can elier b
ehiovet Dptimyum 80 PM w8l uet v’y SEPENd NG ON e Croe Be Ng g o’
byl n geners Shou'd be Batweer 60 ana 7 8 Betore iming Buay 1M
1o/ owing 1ec10rs 10 Seterming The necessty ©f lime (1) pM in the subss
ovie 00 e then 8.2 (2) emount ! LIMe BeING MO (N The (rriget ¢
woter, (3) crop beng grown Thorouph corporaton of Lime inte W
surtaes 8 0f 801 W necemary 10 maximum etiectiveness Apply TR Ony
atier the 20 hen DS OIS0 HMe 100 Myuch Lime may Be Rt
™ 100 Hite The Lme recommendstion & beted on on etect ve coc s
orbonse saunvsient - ~ECCE « =0t BO% The recommenaed [iming (s
will incraase 80 DM 10 sperenimetely 8 8 in 3 yeers ECCE o oepenaen: ¢
fuseriast ©F Lima Purity ond emount 6f water present Know the FCCH
Balore DRIyIng Lime 850 ThET THE AECOEME’y BH,ul Ment in BRRLCRT LT
rRLe CON e mase
SYPEUM REQU MEMENT
Gypsum reay  emen! rEcommendetiont Bre Made wher The sachangest |
SO0 um Parceniege axceeds 10N The recommendst.on 4 gven n tans A o
100% gypsum Gypsurm (LW \Wwm) 1§ reay i red 1o reeigim sotis Righ in sod
(sodic soisl Ir sadnion 16 EPRIKELOn ©f gypsum, the sodium #ftec e
80 MUt Rave SIODE G e nege ANG B IESNed with guod Quelily wa'e
(Mgh COICIum (oW SO WM) 10 rEMmOvE The 0sCEBE SO v -
It oils conten more then 18 free luvme the 10llowilg ™eterials maey be
weed in plece o gypswr Convert tona/A o gyPsum requires 1o ek &
e MATe s e len by Uhng the aBD 0D Wte Tacter

MATERIAL YONS OF MAYTE R AL

(100N BASIS) SOQUIVALENT TO Y TON OF GYPSUM
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SATURATION PERCENTAGE: « - 1 o R

Grame of water reauired to wet 100 grams of soil 1o the saturation point
The saturation percentage s relsted to soll texture

ﬁ_ATURATION PERCENTAGE TEXTURE
ow Send o' Losmy Send
20 35 Sendy Lo
3% . 80 Losm or it Loem
80 65 Clay Losm
85 138 Ciay
Above 135 Ususlly organic pest or muck

The water holding caoecity of s lsla when irrigated snd sliowed to drain
W approximately half the saturatdm percentasge About hall the water hoid
Ing capacity s avaliable 107 crop e

EN . . -

The oM of 8 sofl Pasts we! (0 MEIETON MeMy ¢ the degree of scidity o
ohalinity A pHiem then 70 maed pH 7.0 s neutrel, end & pH grester
than 70 & staine.

PLANT RESPONSF

Bslow 4.3 Too scid for most crops 10 80 well

42 - 88 Acapted 10 growth of ecid tolerant crops
48 40 Adapted 10 growth of most crops

80 - 7% Optinum range 101 crop growth

75 -84 Adepted to growth of rmost crops
Above 8.4 Indicates 8 severe vodiym problem

However s0dium Probiems can occur ot
2! g pH values lower than B 4.
FREE LIME 2

A Dotitive teet (Yet) indicates that the soll containg greater then 1% free lime

ELECTRICAL CONDUCTIVITY

Electricel conductivity (ECE) Of the saturation paste exiract mesmures the
ol salinity Plant tolerance 10 salin ty varies bul sbove somae level »ll crop
yieics begin to decling The following tabie relates 3alinity levels 10 expecied
CrOp response

SBALINITY LEVEL

EXPECTED YIELD REDUCTION, %

Very Low 0

Low 0 10
Medium 1025
High 25 50
Very High 80 100

Poor water QU ITY, AENageMment OF wile! DENEI ELION Cause sl inity prob
tems. Boil selinity 1 reduced only by leeching with good quality water A
loaching requirement con be calcuisted [f the crop 1o be grown, anc o'l
and 11 IGETON wale! Wlinity BTe known

EXCHANGEABLE SOD'UM PERCENTAGE

This value indicates the degree 10 which tThe 8o exchange complex i1 satur
sted with sodium Excess exchangsab s s00 um BJUces Wil De/MesD ity
and 10X 1o sOome Disnts

EXCHANGEABLE SODIUM
PERCENTAGE

EXPECTED PROSBLEM

Beiow 10 Generslly no parmesdiiity problem due
to sodium However SOdium MENitive
cropt may show leaf burn

10 16 Possbie permeabiiily problems with
clay loams and clays

Above 15 Permestiity problems arm likely on

8 minera 0l with pomMble axce

tions of sands and (camy ands
High sodum ol can be reciamed by applicston of o cacium source
(soe Gypsum Requirement) end thorough leaching
QRGANIC MATTER .
Boll orgenk matier consists 8! decaying Piant and animal residums The
amount present in soll W inRuenced by the alimaste of the a7es and menege
ment practices Organic matter Infiuences soll structure, serstion, wates
penstration water holaing cadecity M Provides asource of plant nutrientsy
-mpec ally nitrogen phosohorus and sltur
NITROGEN
NIOen recommendstions B8 DIsed 0N G/ QENic MALIE Of Organic Nitrogen
NIate-ANTOPEN, CroP 1O De grown and yield goal Orgenk nitrogen it the
Altrogen Bound 1o arpenic matw Approximatey 28% of tha nitrogen
becomes avellabie during the gradeng season Nitrate-nitrogen is the form
of nilrogen Mest svadeble to pliets Avall nite n is the smount of
organic MILIOgeR and nitrete- nilogen eva able 10 %o crop during the
POWINg MERON.
Nitrata-nitrogen it seslly lsschell through the soil protile and lost to the
Crop When high RIIOQen riles @ recommended on sndy solls of long
WeOn CrOPs. W11 BDDIICaNoMm Wil Detter utilize the sPDRIIed Rilrogen end
heip 10 Bvoid late semson deficiency |1 nitrogen Tertilize’ 4 80Ced 10 wate’
weed 100 HOOd 1Hgation, the Nitrogen recommendationt may heve to by
ncremsed up to 40% depending on effcency
Where 10 1om of monura/A O more M8 A0 ied. reduce N recommendstion
by 38 e /Awn v
High smounts 0f AIrogen rememning Fite: & crop Indicate sn sccumulstion
of Mrogen it BCCuring and G amount of ferthizer should be grec ally
reduces An scceptable level renidusl nitrogen s 2040 Iba /A Level

greec e than 100 M/ . ‘v and $hou'd ced

Lag. e crope \ﬁg az; N rOOTE M8 Propery
nOg meted Nl S e nocuisten may
e benatic ol nmany canes. R "

o

e ¢ — et . sl el il i . — - b

PHOSPHORUS F ¢ '
—————

Phosohorus. 8 NON-MODIe Nuicient, W Sesily cOnverted 1o unava lable forms l
esspecially in Righ pH, calcareous solis, Or in Moderste 10 axtremely 8o |
solls. The conversion of fertiiizer Phosphorus to unavailable forms s less
r80'd in soiis thet heve apH renge of 5 57 5 but does occur over 8 per 00

of time Application of phosphorus fertilizer in s band slong si0e anc
Deiow the seed will generally incresse fertiiizer afficiency and isrecommend

od for 80118 thet have 8 high phosphorus fixing capecity Applicationretes of
phosohorus fertilizer can usus'ly be reduced by 60% when bande~ "~
cessive rates of phosphorus fertilizer will reduce the aveliability of 21

postibly iron which may result in yield reduction of some crops &
POTASS UM MAGNESIUM CALCIUM B0DIUM

Potess urn Geficiency s MOSt COMMONY S980C 0180 with 8cict and/or sandy
soils Magnesium deliciency  much 183 common than potassium defic ency
byt can oecur in sandy soils Calcium or s0dium ceficiency it seidom it ever
found in sos The presence o excess sodium s evalusied with the &
changesbie sodium perCentsge trogaton weter CcOntem varying ammounts
of these eslements and should De considersd when getermining & 1o
fertility progrem

SULFUR

Sulfur geficiency is @eneraliy @ss0cigted with sandy soils tha! have #°
organic matter level less than 1.3% Applicstion of some of the sultus
fertilizer In & tarter fertilizer may prevent early seeson deficiancy in some
crops Varying amounts of sulfur can be found in irrigation water and
should be considersd when applying sulfur tertilizer -y

ZINC

1 NS o

Zinc tertilizer recommendations ere 101 #n INOIQANic OUCE Such M 2inC

sultate which is brosdcast and incorpo-sted This mathoo of spplying 2inc
fertilizers should have a residusl effect tor 24 years Zinc fertilizer car
oiso be incluced in startgr fertilizer and banded at sbout 20% of the re
commaended brosdcast rate This method of appiicstion will probably neec
to be repested annuslly depending On S0 test velued Zinc chelate fertilizer
may be used &t sbout 1/3 the soplcation rete of INOrgenic products

IRON

—

Brosdcast appliciiions of inorgenic 1on fertilizer, such et ferrous sulfate
ore inefiective in correcting iron defxiency beceuss Inorganc iron s
Quickly tied up (n the soll An iton deficiency is Dest corrected by spray ng
the crop with 8 2% ferrous sultate soiution (1% for potstoes) a1 8 rate of
20-30 galions/scre Deginning e soon 8 sutficient lea! toilnge 1s preser:
to Intercept the soray The sprey sppICatON Mmay nesd 10 be repestec !
yeollowing of foilsge pervisty

MANGANESE COFPER AND BORON
Yield response 10 these nutrients i uniikely in most ceses However jor .

crops o have s highet requirement for These nutrients and s viela re
mey Occur, SUth 6% 10 sandy BOIIs where the orgenic matier deve' s I
cots v SpOIICatoNns Of these nulrients M, Couse tOXICITINs in sOMEw
Use fertilizers containing these Autrients with caution

LIME REQUIREMENT

A [ime 'y rement it determined on soils thet have s pH of 6 2 o less €
liming 8¢id 3015, better crop Qrowth and increased yielos can often be
chioved Optimum 80! pH values viry depending On tha crop being growr
but, in genersl. shou'd be between 60 ana 7.6 Before liming study the
following factors to determing the necessity of ime (1) pH in the subsco
should be less then 6 2 (2) emount of Iime being sOD!Ied 1n the irrigat c
weter, (3) crop being grown Thorough incorporetion of lime inte tF
surfece B of 30/l 4 necessary 10r maximum etfertiveness Apply lime oniy
atter the 20/l has Deen tested since 100 much ime may be #s harmiy
# 100 Hitle The lime recommendstion is besed on #n etfective caicun
corbonets sauvalent—~ECCE~—of 60% The recommended liming ral:
will inciaa s 50/l pH 1o spproximately 6 5 in 3 yesrs ECCE is dependent o/
fimeriens me. Putity, and amount of weter present Know the ECCE
belore 00y ing imae 80 that the Necesssry Bdjusimaent in appLcel o
reLEs CAN D Made
GYPSUM REQU REMENT
Gypsum reqQuirement rec ™ mandetiont e Mede when the excheangeat ¢
0GIUM POrcentiegs i vLsaus 10% Tha recommendation is given in tons'A of
100% gypsum Gypsum (calcium) is required 10 recisim soils high in sod ur
(sodic soils) In sadition to sppication of gypsum, the sodium atfecte
80 Must heve proper dranege and be leached with good Quelily wale
(high calcium 10w 800 um) tO TemOove the Sxcess $00 ium S
I{ 8018 coman more then 1% free lime the followimg materials may be
used in plece of gyosum Convert ton/A of gypsum required 1o tons ©
the Mater s seier 180 by usng the eppropriate factor

MATERIAL TYONS OF MATERIAL

(100% BASIS) SQUIVALENT TO 1 TON OF GYPSUM

)

Popcorn Sulfur . 019

Elomente Suifur ™ 01

Buituric Acid & ” 061

Lime Suttur 08

Forric Bultare 108 "
TEXTURE {

Toxture i 8 USDA classification besed on the percentage of sand \
olay In the soll Band, silt eng clay perticies are divided ecr oraing to size

PARTICLE PARTICLE $I2E
e i dohle . X oLt ]
$ona BO microns to 2 millimeters

st 210 80 micrem |

Clay Less then 2 microm :
Texture sftects plant Autrient hoiding cApEc Ty, BTETION, witer penetrstior
ARG waler holding capec ity
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SATURATION PCRCSNYACI - A ‘. -

Grorms 0f water recuired to wet 100 grams of soll to mwmon point
The saturation Dercentage s relsted to 8ol texture

SATURATION PERCENTAGE YEXTURE
“Beiow 20 Send o' Losmy Send
20 35 Sency Loem
35 - 80 Losm o §il1 Losm
80 85 Clay Loem
8% 138 Ciay
Above 135 Ususliy orgenic pest or muck

The wete: holding capecity of a Ba when irrigeted end sllowsed 10 drain
s approximately Aalt the seturetin percentage About hall the water hold
Ing capacity i svalable 101 crop e

B ; '

The ot of & 208l Pam . we! 10 WEWETON Mesu e the degres of acidity o
ohkalinity. A pH dem then 70 waid, pH 7.0 is neutrel, end & pH grester
than 7.0 & st

2.

PLANY !(S’ONS!

Beow 4.2 Too 8cid 107 mMOSt crops 10 o 60 well

42 88 Adspted 10 growth of scid tolersnt crops
“+5 A0 Adepted 10 growth of most crops

60 7% Optimum range for crop growth

7% 84 Adepted 10 growth of most crops

Above B 4 Indicates 8 severs $00um Problem

Howeve: sodium problems can occur ot
g PM valuee (ower than B 4
FREE LIME '

A poritive test [ Yes) ivdicates that the soll contains greater than 1% free lime
ELECTRICAL CONDUCTIVITY

Electrice conductivity (ECE) of the eaturetion pasie extract messures the
80 salinity Plant 10lerance 10 Miinity varies bul sbove somas leve! sl crop
yieios begin to deciine The following table relstes salinity levels 10 sxpacied
CIOp responss

BALINITY LEVEL

EXPECTED YIELD REDUCTION. %

Very Low [}

Low 0o
Medium 10 2%
Hagh 2% S0
Very High 80 100

Poor WwEter QU ITY MEnagament O wiler DENEITELION cause salinity prob
forms. B0l selinity m reduced Only by lesching with good Qualitly water A
leaching requirement cen be celculsted If the crop 1o be gruwn. and sol
v getion wetes aiinity sre known

EXCHANGEABLE SODIUM PERCENTAGE

This value Adcates the degiee 10 which the so! exchange compierx s satur
810 with sodium Excess axchangesh s 300 um Meducet wiler permesd ity
ond s tox K 1o sOomae plants

EXCHANGEABLE SODIUM

PERCENTAGE EXPECTED PROBLEM

Beiow 10 Generslly no permestiiity problem due
to sodium Mowever sOdium semitive
crops may show leaf burn

10 18 Pomibie permesbiiity problems with
clay loams and clays

Above 15 Pormesd ity problems are likely on

8 miners 0y WITh pomble sxtm
tions of sands and (oemy sands
High sodwm solis can be reclamed by pplceton o & Cacium soOurce
(soe Gypsum Requiremaent) end thorough leaching

ORGANIC MATTER

Boi orgenk matter comsista of Gecaying Plant and snimel resiTuss The
anount preasent in sold i Influenced by the climate 0 the ares and mansge
ment practices Organic marter Influences soil structure. Serstion. wate:
PONeTIALION water holding capsacity #nc Provides A souTce 0 plant nutrients
e 8!y nitrogen phosphorus and suitur

NITROGEN

NrOgen recommendat ons 878 Dsed 0N OTQanic MBI OF OIganC NItroge:
ANEte AIogen, Crop 10 be grown end yield goal Orgenk nitrogen s the
ARTOgen BOUNG 10 OrPenic Mmatuw Approaimately 2 8% of thi nitrogen
Becomes sweilable during the gredng sesson Nitrate-nitrogen s the form
of nitrogen Mmest svalkable 1o plts Available nitrogen i the amount of
orpanic RIIOSEn and nitigte- nilNogen Bvalisbis 1o the crop during tha
POWING 0N

Nitrata-nitrogen it seily lsschell thiough the soll protile and ot 1o the
crop When high Al7ogen rales B (ecOmmMended on sandy ol or long
MMOn crope 8l MODcetions will Detter utilize the sppled NLrogen snd
Pl 10 evoio late seson defx ency 1 nitrogen Tertiliee’ 4 83080 10 wate’
wae 101 Mood (1getion, the ANIOGEn rECOmMen §1I0rT may have to be
o raesac up 10 40N depending on sffciency

Wrece 10 1om of manureA 0 mors 879 800 ied, reduce N recommendation
Sy 35 e /Awon

Hgh amounm of nitrogen W"Q e 8 crow mvm ”cumulation
o mitrogen i BoCuing and amoumt 0! tertliter should be graduslly
raduced An utwub‘o lovel residus nitroger 4 2040 Iba /A Leven
este than wo ve and should L]

Legume crops mw f OO 88 PrODer |y
oo iated ni Inoculstian may
e benetic o ' many cases

“U.’

-
PHOSPHORUS ¥
PRosohorus 8 NOA-MODIIE NUIHENT, M S8Rily CONVEried 10 uNnave BDie Torme
;specially in high pH. celceresout solls, Or In Moderste 10 extremely & U
s0ils The conversion of fertilizer PRhosOROIUS 10 unaveiipbie torms s (855
re0id in s0ils thet have s pH renge of 6 87 B byt doss occur over s pe o0
of time Apolication of phosohorus fertilizer in 8 bend slong vide anc
Delow the seed will generally increase fertilizer afficiency and wrecommens
od 1o 80!y that have s high phosphorus fixing capscity Applicstion rates of

phosphorus fertilizer can ususlly be reduced by 60% when bande '."

cossive rates 0 phosphorus Tertilizer will reduce the avellsbility of 1)

poss bly (ron which may result in yeid reduction of some crops
POTASSIUM MAGNESIUM CALCIUM SODIUM

Potastium Geficiency i MOST COMMONlY BSOC 180 with 8cid and o’ sandy
8018 Magnetium deficiency  much less common than potassium aeficienc
byt can Ly in sandy soils Celcium o 80dium deficiency it seidom if ever

changeable sod um percentsge lrrgation weter contaion varying amounts
of truyse slements and should be considersd when gelermining » o
fertily , progrem
SUL! v
Sulfur Geticiency s penerally 88ocisted with sandy sois that have a
organic matier level less then 1.3% Application of some of the sulfy
‘srtilizer in 8 starter fertilizer may prevent serly sesson deticiency in som ¢
crops Verying smounts of sulfur cen be found in ifrigation weter ana
o ould e conndersd when spplying sulfur fertiiizer -
ZINC
Zinc tertilizer recommendations sre 107 an Inorganic source such s 1inc
sulfate which s brosdcest and incorporsted This methoo of soplying 2:nc
fertilizers should have 8 residusl effect for 24 yvesrs Zinc fertilizer can
oiso be included in 0 ¢ fertilizer and banded #t sbout 20% of the e
commended brosdcast rate Thia method of sppiation will probsbly neesd
1o be repested annuslly depending on S0/l test value Zinc chelste fertilize
may be used 3t abcut 1/3 the spplcation rete of inorgenic products

IRON

Brosccest aoDIetions of inorgan lron fertilizer, such e ferrous s fate
ore inetiectinve In COr ting wvon defxiency Decause (nOrgank ron s
Quickly tied up inthesoll An iton deticiency s bes! corrected by sprey ng
the crop with 8 2% ferrous sultete solution (1% for potatoes) et » rete 0!
20-30 gellonw/acre beginning 8 s00n & sufficient leaf ftollege s Dresen’
1o Intercep! the soray The sprey appi«stion may need 10 be repestes
yollowing 0f foilage persins

MANGANESE COPTER AND BORON

crops do heve a highet requirement 107 these nutrients 80 8 yield ‘e
mey DCCur, SCh 81 'n sandy 5018 where the Organic matier Jeve' is i
cossve S0D cations Of these AUt ients MBY Couse LOXKILI® In BOME s
Use fo tilizers containing these nutrients with caution

LIME REQUIREMEN

A [ime requitement 1 determined on soils thet have s pH of 6 2 o lews B
liming ecid S0ils. batter crop Growth end Incressed yieids can oftern by
chioved Optimum 301 DM valuet vary Cepending O the crop Deing grow’
but, in genersl shou!d be betwesn 6 0 anad 7 5 Before iming study 1h
tollowing 1ec1ors 10 determing the necessity of ime (1) pH in the subsc
should be less then 6.2 (2) smoun! of Lime being spplied in the (rriget ¢
water, (3) crop being grown Thorough icerporation of lime Inm th
surface B8 of 301l i necemsary 10 maximum stfectiveness Apply Lime oniy
after the 0/ hes beer tested since 100 much Lime may be o harm!.
# 100 Hitle The lime recommendstion s based on an etfective calc un
corbonme equiveient - —ECCE ~~of B0% The recommaended liming ral
will increase 801! pH to spproximetely 6 5 in3 yesrs ECCE w depenaent o
tinenens of lime. purity. and semoun! of weter present Know the ECCH
belore spOIying lime 80 tha! the necomsry adjustment = applcal
RLeY Can De made

GYPSUM REQUIREMENT

Gypsum requirement reEommendations 8re made when the sxcha gesl «
OdIUm parcentage sxceeds 10% The recommaendation i givan in tons A o
100% gypsum. Gypsum (colcium) s reguired to reciaim soils high in sod ur
(sodic s0i8) In sddtion te spplation of gypsum, the sodium 8ffecte

Yield response 10 these nutrents w unikely in most coses Mowever jor .

011 mMust have proper J18nege Snd De leached with ood Quality wale

(high caicium, low s00/um) 10 remove the excess sod um
11 soils contan more than 1% free lime the Tollowing materals maey be
used in piece of gypsum Convert tord/A of gypsure required to tons ©
the mater s seiecied by vsng the appropriate facter

MATERIAL TYONS OF MATERIAL

(100% BASS) COUIVALENT TO & TON OF GYPSUM

Popcorn SBultur 4 018
Elomentel Bultyur ™~ 0%
Bulturic Acid 4 +» 08!
Limae Sultur 0
Focric Bultone 109
TEXTURE {

Texture 4 8 USDA clesification bessd on the percentsge of sand s W
olay (n the soll Bend. sit and clay perticies 8re diviied secording 10 size

PARTICLE PARTICLE SI2E =
| T 80 microns to 2 millimeters
L 1N 210 80 microm
Ciay Less then 2 microm

Texture attects plant nuUtrient Kolding CADEC /Ty BOTETION wiate: penetrstio)
G water holding capec ity

found by s0ds The presence 0! excesm sodium 1% evelusied with the ex '

|
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SATURATION PERCENTAGE: « - . [ T IR

Groms 0f weter reauired 1o wet 100 grams of soil 10 the seturstion point
THhe MTUrETION PErcentage it relsted to 80!l texture

SATURATION PERCENTAGE TYEXTURE
ow Send o' Loamy Send
20 38 Sandy Loem
38 .80 Loem or Bilt Loam
80 8% Clay Loem
85 138 Ciay
Above 135 Ususliy organic peet or muck

The weter holding capecity of s B when irrigated snd sllowed 1o drein
B soproximately Aal! the waturetdm peaccentege About hal! the weter heid
Ing capacity s avahabls for crop M

pH o '

The oH of 8 ofl paste we! (10 WENETON MeMU’ M the degree Of acid ity o
olkalinity A pH tem then 70 naew pH 7.0 s neutral end & pH greme
wan 70 n sane

"~s - PLANT RESPONSE

a3 Too s for Mot cropt 10 00 well
42 88 Adepted 10 growth of acid tolerant crops
5 A0 Adspted 10 growth of most crops
60 - 78® Optimum range for crop growth
75 -84 Adepted 10 growth ol most crops
Above B 4 Indicaies & severe 00 UM Prodiem

However sodium problems can occur ot
o Fa pH values (ower than B 4
FREE LIME )

A positive test (Yes) indicates that the soll containg grester than 1% free lime

ELECTRICAL CONDUCTIVITY

Eiloctricel conductivity (ECE) of the saturetion paste sxirect messures the
801 88l inity Plant 10I878NCce 10 MLIN Ty varies DUl SDOVE SOME lavel 8l crop
yieias begin to decling The 10/iowing tabis relates salinity levels 10 sxpecied
Crop response

BALINITY LEVEL

EXPECTED YIELD REDUCTION %

Very Low 0

Low 0 '
Medium 10 2%
Migh 25 80
Very High 50 100

Poo: water QU ity Managamen! O wile DENeTIRTON Cause slinity prob

toms. Boil selinity i reduced only by lseching with good Quality water A

leaching requirement cen be celculmed If the crop 10 be grown. and sol

8nd L HIgaLION water Minity sre known

EXCHANGEABLE SODIUMPERCENTAGE

Th value ndicates the degree 10 which the so exchange complex i wtus

oted with sodum Excess axchangead s sod ium reduces wa'ler permesbiiity

ond 10 K 1o some plants

EXCHANGEABLE SODIUM
PERCENTAGE !l'G_CTEO'AOBL(M
Beiow 10 Generally no permest ity problem due

to sodium Howeve' sodium semitive
crops may show lea' burn

10 18 Pomibie permesbiiity problems with
ciny loams and clays
Above 15 Permest ity probiems erm likely on

ol miners 80l with pomibie excep
tions of sanas end oamy sends
MHigh sodwm solls con be reciamed by spplicstion of & cocium sOUICE
(soe Gypsur Requirement) and thorough lesching

ORGANIC MATTER

‘oﬂ orgenk matie consials of cwv‘ plant and snimsl resicues The
amount present in soll B Influenced Dy the alimate of the sres and menege
mert practices Organk metter Influences soll structure. SOCE10N, wete!
Penet alion water holding capecity and provide s source o' plant nutrients
mpec ally nitrogen. phosphorus end sullur

NITROGEN

NAIOPen recommendst iont 878 DEsed 0N OFgar.c Malier Or Organic Nitroge:
Aitrate Arogen, Crop 10 be grown end yeid goal Orgenk nitrogen it the
ARrogen DOV’ ] 10 OMPEnic Matkr ADDrOx IMmAtey 2!\ “of this nitrogen
becomes svellable during the grade g seeson Nitrate-nitrogen s the form
of nilIogEn Mest svaNebis 1o PRt Avaliabie nitrogen i the amount of
orpenic MHIOPER and At et nINDgen Svaliable 10 the crop during the
POw NG reEmON

Nitrata-nitrogen it ees 'y (eachell through the soll protile sna lost te he
Crop When Righ AIOgen reles e recommendsd on sandy solls of long
AOn Crope MOt MDD atom will better utilize the sOD/Ied Nnitrogen end
Aol 10 Bvoid late semson defic ency |1 nitrogen fertilizer 4 800D 10 wate!
weed 10¢ Hood (1rgation, the Altrogen recommendstions mey heve to be
W ramsad up 1o A0N depending on stk ency

Whers 10 1om of manura/A of mors &0 300 led, reduce N recommaendation
&y 38 e /Awn

He@h smounn of mu‘pa remaning atter » orop wm ", sccumuletion
of mitrogen s eccuring end emeumt of terthiizer should be gradusily
reduced An scceptabie level reaidusl nitrogen 4 2040 Ibs /A Leves

eate than wo ive and shouid L
Lagume crops w' OO B8 Rroperiy
noduie e N inoculetion may

uw-c-o'lhuv )

D B St b et Ak S e bt B B D e St i St =

A S —— - -
F 3 g .
PHOSPHORUS ‘.

Prosohorus. 8 RON-MOob e Nuirient, I 888y cOnverted 1O unave sbie torms '
Ssoecially in high pH calcarsous molis O in Moderste 10 axtremely #d
s0ils The conversion of fertiiizer PROSONOTUS 10 unaveilsbie Tormy iy Iess
re0id in 80l thet have s pH renge o 5 87 6 but does occur Over # per 00

of time Application of phosphorus fertilizer in » band siong vide anc
DO OW the seed will generslly increase fertiiizer afliciency anc s recommaend

od 10r 80/1s that Aeve & high phosphorus fixingcapecity Applicationrates of
phosphorut fertiiizer can ususlly be reduced by BO0% when bance” “x
~ossive rates 0! phosphorus fertilizer will reduce the svelisbility ot 11

possibly iron which may result in ywid reduction of some crops

POTASSIUM MAGNES UM CALCIUM BODIUM I
Potessium deficiency 5 MOSt COMMONly S88OC 81ed with 8cid and/or sandy
80118 Magnesium dalic ency @ much les common than potessium oeficiency
but can occur In sandy soils Colcwm or s0dium deticiency s seldom. (T ever
found in 80 The presence Of exces sodium s evalusied w.ih the ex I

chengestie sodium percentiege (rrigation water contalm varying amounisy
0! these elements and should be conpidersd when gelermining & o0
fertility progrem

SULFUR
Sulfur geficiency s fenerally esocisted with sandy soils that heve -
organic matter level less than 1.3% Application of some of the suitur
fertilizer in o sterter fertilizer may prevent sarly season deticiency in some
crops. Verying smounts of sulfur can be found in irrigation weter and
should be considersd when applying sulfur fertilizer ” 1
ZINC
Zinc tartilizer recommendations sre 1or an Inorganic source such e 1.nc
sultate which s brosdcast and incorporsted This method of spplying 2inc
fertilizers should have & residusl eftect tor 24 years Zinc fertilizer car
#is0 be incluoed in startg fertilizer and banded st sbout 20% of the e
comirended brosdcas' rete Thu method of applcation will probably neec
10 be repeated annuslly depending on soi! test velues Zinc chelate fertilize:
may be used 8t sbout 1/3 the spplcetion rete of Inorgenic products
IRON
Brosdca! spplcations of inorganic ron fertilizer, suth o ferrout su'tate
ore inetfective In correcting wron cefciency bDecsuse Inorganc ron s
Quickly tied up in the so! An iron deficiency ls best correcied by spraying
the crop with 8 2% ferrous sultete selution (1% for potatoss) a1 » rate of
20-30 gelions/acre beginning a soon 8 sutficient leaf foilsge is presen’
o intercept the sorey The soray spplication may need 10 be repesied
yeollowing of fo/lage Dervisty

MANGANESE COPPER AND BORON
Yield response to these nutrients i uniikely in most ceses However jor ‘

crops 9o have 8 highet requirement for these nutrients and 8 yweio re
may Occur, SUCh 8% I KANTY $O s whare the orgenic matier deve' is I
088 8 DD ICOTIONE Of these AulHeNts MEyY Coute TOXIC LI In sOME s
Use fertiizens containing these nutrients with caution

LIME REQUIREMENT

A (imae requitement s determined on soils thet have a pH 0! 6 2 or lews B
liming ecid soils, better crop growth and incressed yields cen often t
schioved Optimum s0il DM valust vary Cepending on the croo being grow”
but, in geners! should be between 60 and 7.8 Belore iming study thy
1ollowing fectors 1o determing the necessity of lime (1) pH in the subs
should be less then 6.2 (2) smount o Iime being 8! Ied in the irrigetic
woeter, (3) crop being grown Thorov'h incorporation of lime into th,
surtece B8 of 80/l 1 necessary 107 maximum etfectiveness Apply Iime only
atter the 80/l hes Deen tested Sinca 100 Much Lime may be s harmiy
8 10C Hitle The lime recommendation i Desed on an etective caicun
corbonete equiveient - ~ECCE ~~of 80% The recommendsd liming ra!
will increase 301l pH 1o approximetely 6 5 in 3 years ECCE n oepencent o
fineness Of lime. purity, and amount of water present Know the ECCE
before SOPIyiIng lima 80 that the Necesss’y &I ustment in BORLCRIO!
e can be made
SYPSUM REQUIREMENT
Gypsum 18QJI1ement recommendstions 878 made when the exchangest «
00 Ium Dercantage sxceeds 10% The recommendation i given in tons'A of
100% gypsum Gypsum (calcium) i required to revisim soils high insod ur
(sodic solis) In sddition to spplcation of gyosum, the sodium effects
80/ must have D1oper dranege nd De leeched with good qualiy wvr
(high caicium, 1ow B0dium! 1O remove the excess sod um
If s0ils contan more than 1% free lime the followimg materials may D¢
used in pisce of gypsum Convert tor/A of gypsum required 1o tons o
the Mate 8 seiecied Dy Usng the anprop Wte fector

MATERIAL TONS OF MATERIAL

(100% BASIS) SOUIVALENT TO Y TON OF GYPSUM

Popcorn Sultur f 019

Elamentsl Suifur & 0%

Bulturic Acie ‘ > 06"

Lime Bultur ) 078

Forric Bulfere 108 ¢
s

TEXTURE

Toxture b 8 USDA classification besed on the percentege of sand "
olay In the soll Band slit and clay perticies #re divided eccording 1o e

PARTICLE PARTICLE SIZ2E =
Sena 80 microns to 2 millimeters
L1 2 10 80 microns )
Clay Loss then 2 microm {

Texture attects plant NUtrient holding CADEC Ty, BTETION water Denetiat o
G waler holding capec ity
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SATURATION PERCENTAGE: - MY we el
Groms 0f water required to wet 100 greme of soil to the StUrEtion point
THhe saturation P Centage s related to 0/ texture

SATURATION PERCENTAGE TEXTURE
vow 20 Bend 0’ Loemy Send
20 3% Sendy Losm
3% .80 Loam or Bt Losm
80 65 Clay Loem
85 135 Clay
Above 135 Usublly orgenic peet of muck

The water holding capecity of s Bic when irrigeted end sllowed 1o drain
® aporoximately hall the satur et percentsge About hal! the water hold
ing capacity i avalisbie 10 crop e

pH . '

The o of 8 sofl Paste wet 10 WretiOn Measu el the degres of scidity o7
olkalinity A oM tem then 7.0 macid pH 7.0 u neutral end & pH grestes
e 70 & st

PLANT l_!__SPONSE

Ssow 4.3 Toc scid tor most crops 10 4o well
42 o8 Adepted 10 growth of 8 id 1OIerant crops
45 A0 Adepted 10 growth of most crops
60 7% Optenum range tor crop growth
7% -84 Adepted 10 growth of most crops
Above 8.4 Indicates o severs #odium probiem
However sodium problems can occul 8t
v ™ PH value lower than B 4
FREE LIME . ' .

A positive tent (Yes) indicates that the soll contains greater than 1% treelime

ELECTRICAL CONDUCTIVITY

Electricel conductivity (ECE) 0f the saturetion DELe ex1ract meesures the
0! salinity Plant 101er8nce 10 salinity varies but sbove somae level all crop
yioics begin to decline The following table relates salinity eveis 1O sxpec ied
Crop response

BALINITY LEVEL

EXPECTED YIELD REDUCTION. %

Very Low 0

Low 0 1
Med ium 10 2%
High 2% 50
Very righ $0 100

Poor wEter QUEl ity MEnsgament OF walS! DENeI ALION Cause salinity prob
torms. Boil selinity i reduced only by leesching with good Quaiity wates A
loach ing requirement cen be calculsted If the crop to be grown #nd so!

and (1IgaTON waler Nty BT ERnOwn

EXCHANGEABLE SODIUM PERCENTAGE

This value ndicates the degree 10 which the so/ exchange compiex i L A
gted with sodium Excess exchangest s s0d um reducet wiler permesb ity
and 4 1ox 10 sOMae plants

EXCHANGEABLE SODIUM
PERCENTAGE

EXPECTED PROBLEM

Beiow 10 Generslly no permassd ity problem due
to s0dium However sodium seMitive
crops may show lest! burn

10 18 Posible perr sebility oroblems with
clay loams and clays

Above 16 Perment ity problems s likely on

#ll miners KOs with pomble axce
tions of sands and loemy sands

High sodwm solls car be recinimed by applicsion of @ cocium sOUrce
(s0e Gypsum Requirement) and thorough leeching
ORGANIC MATTER. -
Boi orgenx matter consists #f decaying Plant and animal residuem The
amount present in soll i iInRuenced by the slimate of the ares and mansge
ment practices Organic matter Influences sofl structure. 88T 0N, waler
PeNet 810N, witer holding capecity. #nd prov.ass ssource of plant nutrients
spec \ally nitiogen PRONOTUL INa witur

NITROGEN

NLIO@en recommendst One 878 DIEsed 0N Organic MALter or organic ALt oge:
AHEte-ARIOPen, Crop to be grown. and yield gosl Organk nitrogen it the
Alropgen bound 1o Orpenic matk Approximatey 2 8% of tha nitrogen
becomes sveliable during the gredeng sesson Nt ate-nitrogen i the form
of Nilrogen Mast avalabie to Pty Avaliabie nitrogen s the smount of
organic MHrogen and Al rate - niNOgen Bva IaDIs (0 the crop during the
POWING MENON.

Nitrata-nitrogen s sesily leschel through the soll profile and lost to t™he
crop When high AHIogen rates Bre recommendsd on sendy solls of long
SOMON Crops W11 SPDLIcaton will better utilize the spplied nitrogen end
help 10 void late sesson defciancy ! nltrogen fertiliie: i e00ed 1O wate’
wied 101 HOOd 111gation. the NiILrogen recommendstions may heve to be
i remsad up to 40N depend ing on eliciency

Where 10 tons of manu/e/A 0r Mmore §78 8D ied. reduce N recommaendstion
Sy 38 n/ANwn "

High smounts 0f NILrogen remaining ¥tter 8 crop Indicatss s sccumuletion
o Mtrogen W eccuring and amoumt of tertlizer should be gredually
reduced An sccepisble level residus nitrogen 2040 Iba /A Leves

wreater then 100 Qy ‘ve and should *d
Legume crops Mw; rOOts 818 PrODery
ertiie w be

OO Aeted m noouiston may

e benetc i In many cases - - ¥ 4

PHOSPHORUS P« '
Phosonorus 8 RON-MODIIe NULIAT, M Be8ily CONvEried 10 unave able Torm: ‘
especially In high pH, celcarsous solls. O in Modersie (o extremely 80
s0lls The conversion of fertilizer PROSOAROIUS 1O Unaveilabie forms s sy
r80id In 9018 thet hove s PH renge ot £ B-7 6 Dut does occur Over # perod
o! time Application ©f phosphorus fertilizer (n 8 band slong vide and
Delow the seed will ganerally incresse fertiiizer efficiency and s recommaend
oc for 80/is that heve 8 high photohorus fixing capscity Application retes of |

phosphorus tertiiizer can ususlly be reduced by 60% whaen bands”
cossive rates of phosphorus fertilizer will reduce the svelisbility of 2!
possibly Iron which may result in yeld reduction of some crops
POTASSIUM MAGNESIUM CALCIUM SODIUM l
Potossium C8lICIancy  MOS! COMMONTY SIIOC 8180 with Bcid snd o sandy
s0/is Magnesium deficiancy 4 much lem common then potessium delic ency
byt can 0ccur in sandy soils Celcium 07 800 um deficiency is seidom. (f ever
found i sois The presence of exces sodium it evalusted with the & '

changestie sodium percentege Ir7igation wate: cOntam varying anounty
of these siements and should be considersd when Getermining & 0
tertility progrem

SLLFUR

Sulfur deficiancy s generally associated with sandy soils that heve ar

organic matter leve' lewm then 1 3% Applicstion of some of the sifur
fortilizer in @ starter tartilizer may prevent eatly seasson deticiency 1n some

crops Varying smounts of sulfur can be found in irrigation weter and
should be considered when applying sultur fertilizer "
ZINC

Zinc tertilizer recommaendations are for en (NOrganic source such @8 21nc
sultate which s brosdcast and incorporeted This methoo of spplying 1inc
fortilizers should have & resdusl effect tor 2.4 veers Zinc tertilizer car
8ls0 be incluced in startyr fertilizer and banded et sbout 20% of the re
commended hrosdcast rate This method of applicstion will probably need
to be repested snnuslly depending on 01 1esl values Zinc chelate fertiie
may be used 8! sbou! 1/3 the sppicetion rete of Inorganic products

IRON

Brosdces! applcations of inorgenc lron fertiticer, such st ferrous sultate
ore inetiective In correcting iror defciency becsuse inorgenx iron s
Quickiy tied up in the soil An iton deficiency i best corrected Dy sprey ny
the crop with 8 2% ferrous suifate solution (1% for potatoes) &t » rate 0!
20-30 galions/ecre beginning a8 soon as sufficient leal foilsge s presen:
o intercep! the soray The sprey BOpicetion mey Nesd 10 be repestes
yeollowing cf foilage pervisty

MANGANESE COPPER AND BORON
Yield response 1o these nutrients m uniikely in most ceses However §o7 .

crops do have 8 highet reauirement for these Nutrients and 8 yieid re
mey OCCur, UCh 8% in sandy 3OS where the organic matterdevel is 14
cotsive applications of these NuUirients Mey Couse tOXICITIes In SOMEy
Use fertilizers contal .ng these nutrients with caution

LIME REQUIREMENT

A lime requitement 1 ceterminad on 301k thet have s oM o 6. 2 o levs 1]

lircing 8cid solls. Detter crop growth ano Iincreasec yelos cen often i
schioved Optimum soil M values vary depending on the croe DeIng grown
bul. in genersl should b) between 60 ana 7 8 Before liming study 17
following 1ectors 10 determing the necessity of ime (1) pH In the subso

should be ees then 6 2 (2) smount of lime being soplied in the irriget ©

weter, (3) crop being grown Thorough incorporstion of lime into 1+

surisce B of 30! s necessary 107 maximum effectiveness Apply Iime only
after the 0/l hes been tested §ince 100 Much lime may be & harmiy
# 100 Hitla The lime recommendstion i based on an etfective celciun
carbonste equiveient - ~ECCE ~~of 60% The recommendad liming ral
will incraase 301l pH 10 spproximetely 6 5 in 3 years ECCE uwdependent o

fineness Of lime. Purity, #nd amount of weter present Know the ECCE
belore SOPIying I'ma 80 thet the necesssry &djusiment in spplcelor
mies Can De made

SYPSUM REQUIREMENT

Gypsum requirement recommendations #7e made when the exchangest
sodium parcentage sxceeds 10% The recommendation i given in tons A of
100% gypsum Gypsum (calcium) is required to reciaim soils high in sod ur

(sodic soils) In sddition to epplxcetion of gypsum, the sodivm ellec e

0/ Must have prope: dranege and be leached with good Quelity wa'e
(high colcium, low SO0 WM) 1O 1EMOVE The SxCESS SO0 UM,

11 soils contain mors than 1% free Lime the followimg materisis may be
used in piece of gypsum Convert ton/A of gypsure Tequired 1o tons ©
the Mate 8 seiecied by UNRG the EDOTODTWTE TWctor

. |

MATERIAL TONS OF MATERIAL

(100% BASIS) SQUIVALENT TOYTON OF GYPS M

Popcorn Bultyr A 018

Elamentel Bulfur ™ 016

Suitu-e Acla ‘ + 061

Lime Suttur . 078

Forric Bultere 108 ¢
TEXTURE 7

Texture it 8 USDA classification besed on the percentage of sand.
olay In the soll Band st end clay perticies ars divided scording 10 site 1

PARTICLE PARATICLE SI1ZE
Sona B0 microne to 2 millimeters

Clay Lows then 2 mirom
Toxture attects Plant NULTIENt holding CApEc ty, B8r81i0n, wate: penetration !
nd water holding capec ity

LI 210 80 microm ‘
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SATURATION PIRCCNTAOI . v & s
Grorms 0f weter required to wet 100 grams of 0l to m StUTRTION POINT
THe saturationr { ercentiage i releted to soll texture

SATURATION PERCENTAGE TEXTURE
ow Send or Losmy Send
20 3% Sendy Loam
35 80 Loem or §iit Losm
B0 85 Clay Loam
85 138 Ciay
Above 138 Ususlly orgeni pest o muck

The wate: holding capecity of s Ba when irrigated and sllowed 1o drain
W o0 oximately hal! the saturetkm percenisge About ha ( the water holo
Ing capecity s avaliable 10/ crop e

pH »o. '

The pH of 8 sofl paste wat 10 WEWEHION MeMU'# the degres of acidity o
olkalinity. A pH lgm then 70 n@cs, oM 70 s neutral end & DM grester
"an 70 8 shaline

PLANT l_ES'ONst

Besow Too scid 101 MOR! Crops 1o 80 well

42 8 Adspied 10 growth of 8 id tolerant crops
S8 A0 Adespted 10 growth of most crops

60 7% Optimum range (07 ¢rop growth

7% -84 Adepted 10 growth of most crops
Above B 4

Indicates & severe sodium problem
However sodium problems can occu’ 8t
&7 PH values (ower than B 4
FREE LIME: .

A Dositive test (Yas) indicates that the soli containg g sater than 1% free lime

ELECTRICAL CONDUCTIVITY

Electrical conductivity (ECE) of the ssturetion paste sxtrect messures the
S0 salinity PLent 1o/erance 10 sliniTy varies bul sbove soma level ¥l crop
yioids begin to decline The following table relates salinity levels 1o S 1
Crop response

BALINITY LEVEL

EXPECTED YIELD REDUCTION %

Very Low d

Low 0 '
Medium 10 2%
High 25 80
Very High 80 100

Poor WS QUAIITY MaNeQeMment O waler DENsTIRTION cause salinity prob
ams. Boil selinity s reduced Only by lseching with good quality water A
lsaching requirement con be calculstes I the crop 10 be grown and ol
N 11 QeTON Wl Nty are EAROWN

EXCHANGEABLE SODIUMPERCENTAGE

This value ndicates the deg ee 1o which the so exchange complex i satur
S100 with sodium Eacess exchangest ¢ s0d um reduces wile Pe/mest ity
8NO 14 1Ox K 1o sOmae plants

EXCHANGEABLE SODIUM
PERCENTAGE

EXPECTED PROBLEM

Below 10 Generslly no permest ity problem dus
10 sodium HMowever sodium sensitive
crops may show leaf burn

10 1§ Posmibie permeabiiity problems with
cloy loams and clays

Above 16 Peormestilitly problems em !ikely on

all minearsl solls with pomMble axce
tons of sands and loamy sands
High sodwum solls can be reciamed by Spplicaton of & Cocium MOUTCe
(00 Gypsum Requiremaent) and thorough leaching

OHRGANIC MATTER

$oil orgenk matie consists of uuV\n plant and snimsl residues The
amount presec ' in sol W InRuenced Dy the alimate of the sres and maensge
ment prectices Organic matter Infiuences soll structure Se8ton, wates
peanetration water holging capacity v providet asource of plant nutrienty
-mpec iy n'irogen phosphorus end sultur

NITROGEN

NILCOGen rcomMMendstion 878 DEed 0N OIQENIc MALTET OF OIgaNn i NITIOge:
ALrate ARrOPen, CroP to be grown and yeld o Q. nic nitrogen i the
Alrogen bound 10 Organic matu Approximately 2 6% of thi nitrogen
Becomen svellable during the gredeng samon Nitrate-nitrogen is the form
of nitrogen mast svakebis to Pty Availabie nitrogen s the smount of
orpenic MLOpER and Aitiate- nEROQen Svalsbie 10 fhe crop during the
POWINg seeeONn.

Nitrata-nitrogen s sesily leachell through the soll protile and lost to the
ciop When high AMIOQen rated @M recommended on sandy soils of long
MmO n Crops 8!t BpP cations will better uliiize the sEPLed NITIOgen and
help 10 evoid late semon deficiency | nitrogen fertilize’ 4 0060 10 wate’
wead for HOOd II1gation, the ANIOHEN recOMMendations may heve to be
e roased up to 40N depending on sffcency

Whers 10 10m 0f manure/A 0r more 878 A0  ed, reduce N recommaendastion
Sy 35 s /AN

High smounts 0 AILrogen remening Ftter s orop MW ", secumulegtion
of Aitrogen i occuring and amoumt of tertlizer should be graduslly
reduced An scepiable level residus nitrogen W 30—40 e /A Levels

preater then 100 e onl mouw
uwm crops

Nm'lﬂd -

oon .o piope iy
inoculation mey

) P

PHOSPHORUS FE

Phosohorus 8 nOnmMobile Nutcient, i Sasily CONVErted 10 L ava sbie torms
Spec ally in high pH, colcareous OIS O in MOoderste 10 extremely s U
20t The conversion of fertiiizer photsohorus 10 unaveiisble Torms it e
r80id in 80118 that have s pH renge of 587 6 but does occur over s perod

of time Application of phosphorus fertilizer in 8 band slong side anc
DOIOw the seed will generslly incresss fartilizer efficioncy ana (s recommand
o 107 80115 thet heve 8 high phosohorus fixing capscitly APpLICALION re1es ©
phosohorus fertilizer can ususlly be reduced by 60% when bande’ ©
cossive rates of phosohorus fertilizer will reduce the svaliebility of 21
possibly (ron which may result in yield reduction of some creps 2
POTASSIUM MAGNESIUM, CALCIUM SODIUM l
Potestium deliciancy 18 MO COMMONIy SISO 8180 with 8cid and or sandy
s0iis Magnes um deiiciency i much less common than potessium defic ency
byl can occur in sandy solls Calcium of 80d ium deticiency s seidom T ever
found in 808 The presence O! excess sodium it evalusied with the ex '

changeatiies sodium percer . ege (rrigetion wate! cOnIam vBlving BINO UMY
of these slements and should be considersd when getermining & 10
tertiliny progrem

SULFUR

Sulfur deticiency s generally esaocated with sandy s0ils thet have o

organic matter level less than 1.3% Appicetion of some of the sulful
fortilizer in 8 warter fertilizer may prevent early seamon deficiency in some

crops Verying emounts of sulfur can be found in irrigation water ano
should be considered when applying suitur fertilizer "
ZINC

Zinc tertilizer recommaendations are 101 en INOIQanic BOUTCE SUCh B 1inc

sultate which s brosdcast and incorporated This method of spplying 2inc
factilizers should heve o residusl effect tor 24 years Zinc tertilizer cer
eis0 be included in startgr fertilizer and banced 8t sbout 20% of the re
commended brosdcast rate Thi method o spplication will probably need
1o be repested annuslly depending on 30| test velues Zinc chelpie fertilize:
mey be used 8t sbout 1/3 the app!cetion rete of INOrGanic products

IRON

Brosdcest applicationt of inorgeni (ron fertilizer, such as ferrous sultare
ore inetiective In correcting iron defiency bDeceuse (norgenc ron i
Quickly tied up Inthe soil An iron deficiency is best corrected by spray ing
thae crop with 8 2% ferrous sultete solution (1% for potatoes) et & rete o
20-3C pallonwecre beginning a8 soon 8s sutficient leaf toilage it presen:
to inercept the spray The sprey sppicetion may need 10 De repestes !
yeollowing of foilsge persists

MANGANESE COPPER AND BORON
Yield response 10 these nutrients W uniikely in most ceses However 407 .

crops do have s highat requirement 101 these NUTTients and 8 yield re
mey OCeur, BUCh 81 in sandy S0t where the Organic matier deve' is I
costive SpDIIcations Of These nulrents Mey Couse tOxICILIes 1N SOME
Use fertilizers containing those nytrients with caution

LIME REQUIREMENT

A lime requitement 1 delermined on soiis thet have s pH of 6.2 or lews B

Liming #Cid 8015, betier crop Growth and increased yields cen clien b
achioved Dptimum 30! pH values vary Cepending on the crop DENg §rows
but, in genersl. should ba between 6 0 and 7.5 Before iming stuay 1he
following faciors to determing the necessily o! ime (1) pH In the subso

should be less then 6.2 (2) emount of Iime being spplied in the irrige! ©

weter, (3) crop being grown Thorough incorporstion of lime into th,
surfece 8 of 801! s necessary 107 maximum effectiveness Apply Lime only
etter the 80l Nes Deen tested since 100 much lime may be s harmiy
8 100 Hitle The lime recommendstion s bDesed on an ettective calciun
carbonate equiveient - ~ECCE ~-o! 60% The recommaended liming rat
witl increase 80/l pH 10 spproximately 6 5 in3 years ECCE u dependent ©
timeness Of Iime, Purity, end emount of weter present Know the ECCL
belore BOPIying lime 80 that! the necesssry Bdjusiment in applcatior
rates can be made

SYPSUM REQUIREMENT.

Gypsum reqQuirement reCOMMEndations 8/e mMade when the sachangest «
0dium percentage axceeds 10% Thae recommendation is given in tons' A o
100% gypsum Gypsum (colc um) is requited to reciaim solls Righ in sod ur

(s0dic s0ils). |In sddition to epolcation of gypsum. the sodium effecie

SO0/ mutt have proper dranege and be leached with good quality vuw
(Righ calcium, low s0dwum) 1O remove the Sxcess sOd um

1! soiis contain more than 1% free lime the following materiais may be
ueed in pisce of gypsum Convert ton/A of gypsure required 10 tons ©
the mate s iecied by usng the speropriete factor

MATERIAL TONS OF MATERIAL

(100% BASIS) . QAQUIVALENT TO 1 TON OF GYPSUM
Popcorn Suityr : 01¢

Elomental Buifur ™ 0%

Buituric Acig i * 06"

Lime Suitur ' 07

Fartic Bultere 109

TEXTURE r

Toxture 4 o USDA classltication bassd 0 the percentage of sand M
olay in the soll Band slit and clay perticien are divioed sccorging 10 siie !

PARTICLE PARTICLE S12€
| TR B0 microm to 2 millimeters

L 1N 2 1o 80 microm

Ciay Loss then 2 microns !
Texture sttects plant AUtrient holding CApEc Ty SEretI0on wals: penetrstior
ond waler holding capec 'ty
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SATURATION P!RC!NYAC! ' 1 g ) wasle
ﬁn of weter required (o wet 100 grame of 0l to the Mturstion pont
The saturation percentage it related to soll texture

!ATURATION PERCENTAGE TEXTURE
ow

Band o' Losmy Sand

20 3% Sencgy Loem
3% .80 Loem or St Loem
80 6% Clay Loam
85 135 Ciay
Abowe 135 Vasuslly organic pest or muck

The wete: holding capecity of s BSIc when i1rigeted and sllowed 1o drein
W o roximately hell the waturstilm percenteges About hell the water hoio
Ing capacity i aveliable 10! crop e

. ; a

The pH of & sofl pests we! 10 MBS ON Mestu’® the degres of acidity o
slhalinity. A pH dem then 70 n@id pH 7.0 14 neutrsl end s pH grester
!hen 70 & shaine

" g_ PLANT RESPONSE

Selow 4.3 Too cid 101 MOT! Crops 10 90 wall

42 88 Acspted 10 growth of 8cid tolersnt crops
-5 A0 Adspted 10 growth of Most crops

80 - 7% Optmum renge 1or crop growth

7% -84 Adepted 10 growth of most crops

Above 8.4 Indicates » severs s0dium problem

However sodium problems can occur
g PH values (ower than B 4
FREE LIME 1

A potitive teet (Yes) indicates thet the soil contains greater than 1% frae lime

ELECTRICAL CONDUCTIVITY

Eloctricel conductivity (ECE) of the saturstion paste extrac! messures the
0o salinity Pt (0/e/8Nce 10 slINITy varies bul BHOVe SOMe leve 8l crop
vi8ios begin to decline The foliowing tabie relates salinity levels to o xpecied
CrOp respoOnse

BALINITY LEVEL

EXPECTED YIELD REDUCTION. %

Very Low [+

Low 0 10
Med ium 10 2%
HHigh 2% 80
Very High $0 100

Poo: water QUal ity Mansgement O welel Penet 810N caute wlinity prob
o Boil selinity i recduced only by lesching with good quelity water 2
loaching requirement cen be calculsted If the crop 10 be grown snad so!
8nd (1 1gETION wETe s8Nty Bre known

EXCHANGEABLE SODIUMPERCENTAGE

This valug indcates the deg se 1o which the 8o exchange complex s satur
018d with sodium Excess xchangesd s 500 um reduces wals’ permea ity
and 1 1oxK Lo somae plants

EXCHANGEAPRLE SODIUM
PERCENTAGE

EXPECTED PROBLEM

Beiow 10 Generslly no permesdiiity problem due
to sodium Howeve:' sodium seMitive
cropt may show lesf burn

1018 Possibia permesd ity problems with
clay loams and clays

Above 15 Parmest ity problems s likely on

o minersl S0t with pomibie exce
tions of sands and loamy sends
High sodwum solis can be reciamed by soplicaton of & ceicium source
(soe Gypsum Requirement) and thorough lesching

QRAGANIC MATTER

Boi orgenk matier commists of dm plant and snimal resdum The
emount present in soll i Influenced by the climete of the sres and manege
ment prectices Organic matter influences soll structure. seretion, wate:
PeNetIB1ION wiler holding capecity and Prov:des ssource of plant nutrients
;e iy nitrogen phosohorus and sltur

NITROGEN

NAIOGen recOmMMEendst ions 878 Desed 0N OTganic MBLTer Of Organ < NIl oger
AlLrEte AMrOgen, C1OP 1C be grown and yieid goal Orgenx nitrogen s the
ARIogen bound to orgenc matwer Approximately 2 8% of thy nitrogen
Decomes swveliabie during the gredeing season Nitrate-nitrogen is the form
of nitrogen mest svakabie to PERTL Avaiabie nitrogen s the smount of
orpanic Rirogen and nitrete - nOger Bvallabie (0 the crop during the
POWING MNENON.

Nittata-nitrogen s ey ieschell through the soll profile end lost to the
crop When high nHIogen retes S recommended on sandy solls or long
0eon Crops Wit MPOIIcetiom whli better utilize the spplied Nilrogen end
Meip 10 av0id late semon defciency I nitrogen Tertilize’ 4 8008I 1O wale’
weed 1or Mood (11gation, the AILIOGeN 1ECOMMEeNnds . may have to be
e romeed up 1o 40N depending on stfciency

Where 10 100 of manure/A o Mmors M8 8001 ed. reduce N recommendstion
Sy 35w /Awn

Hgh smounn of nnw remaining atter 8 orop (noicates seumyiation
of nitrogen W Bccuring and amoumt of tertlizer should be graduslly
reduced An mwutm lovel residusl nitrogen s 2040 I /A Leves
‘ve and should ced

Lagume crops ”w OOt 878 PrODerly
mOd ieted ni INOCULEt N Mmaey
e benatc

PHOSPHORLS & |
Phosohorus, 8 non-mobile nutrient, i Sesily CONverted 10 unave abie forms ‘ |
ssoecially in high pH,  calcersous sOils. O (A Moderaie 10 extremaly 8 U

solls The conversion of fertiiizer phosohorus to unavalabie forms (e

re0id (n s0ils thet heve a DM renge of 5 87 6 but does occur over 8 per 00

of time Appiication of phosphorus fertilizer in 8 band slong vide #°

Delow the seed will generally increess fertilizer efficiency and 1 recommaent

o 10 s0/1s that have & high phosphorus fixing capacily Application rates o \
phosohorus fertilizer cen ususlly be reduced by BO% when banoe” "+
cossive rates 0f phosphorus fertilizer will reduce the svaliability of 1!

possibly iron which may result in ywlo reduction of some crops
POTASSIUM MAGNESIUM CALCIUM BODIUM I
Potassium O81iCIency I8 MOt COMMONlY BI8OC #1800 with 8cid and or sand
s0iia Asgnesium deliciency W much less common than potessum aefic.ency
byt can occur (n sandy soils Calcium of 800 ium deficiency i seicorn (f even
found n s0Hs The presence of excesm sodium i evelusied with the ex l

changesbie s0d um percentege |1/ igation wetes contem valying amounts
of these siements and should De considered when delermining & 1o
fertility progrem

SULFUR

Sulfur ceficiency is generally essocisted with sandy soils thet have ar
organic matter level lem then 1.3% Appiketion of some of the sulty
fortilizer in 8 starter fertilizer may prevent aarly samon deticiency in SO ¢
crops Vaerying smounts of sulfur can be found In irrigation weter and
should be considersd when spplying sulfur tertilizer -

ZINC

PN
Zinc tertilizer recommendations ere 191 en INOIPANc BOUTCE BUCh & 1N

sultate which s brosdcest end incorporsted This methoo of applying tinc
fertilizers should have a residusl effect tor 24 years Zinc fertilizer car
w80 be incluced in startgr fertilizer and banced at sbout 20% of the re
commended brosdcast rate Tha method of appistion will probably need
1o be repeated annuslly depending on 301! test values Zinc chelate fertilaer
may be used 8! sbou! 1/3 the spplcation rate of Inorganic products

IRON

—

Brosdces. spplications of inorganic (ron fertilizer, such as ferrous sulfate
ore inetiective In correcting iron deixciancy Decsuse (norgank 1ron s
Quickly tied up In the soil An iron deticiency s best correctied by ey ng
the crop with 8 2% terrous sultete solution (1% for potatoes) 8t & faie of
20-30 gellons acre beginning & soon e sulficient iea! foiloge s Dreser’
o intercept the soray The sprey SPRIKELON MEy Need 10 be repestec !
yellowing of foilspe persists

MANGANESE COPPER AND BORON

Yield retponse 1o these nutrents W uniikely in Most coses However jo7
Crops 00 heve 8 highe! requirement for these nutiients and s yield re
mey Occur, SUCh 8% 10 SANdy 808 where the Orgenic matier Jeve' s 4
cossive spplications of these nutrients may ceuse toxicities in somey
Use fortilizers containing these nutrents with caution

LIME REQUIREMENT

A (ime reqauirement 1 determined on soiis thet heve apH ot 6 2 o1 lews B
liming ecid soils, better crop growth end increased yieias cen often b
chioved Optimum 0/l pH values vary oepending 0N the crop DEING §IOWw"
butl, in general should be between 60 ena 7 8 Before iming study 1he
following feciors to determing the necessity of lime (1) pH in the subsc
should be less then 6 2 (2) smount 0! lime being MR Ied (n the irriget ¢
water, (3) crop being grown Thorough incorporstion of lime Into the
surfasce B8 of 801 W necessary 107 maximum etfectiveness Apply ime only
otter the 90!l hes Deen tesied since 100 much (ime may be #s harm!
# 100 Hitla The lime recommendstion i besed on an effective cocun
corbonmte equivaient - ~ECCE ~~o! 60N The recommaendsd liming rat
will incraase s0/l pH 10 spproximetely 8 5 in3 years ECCE s dependent o
fimeness OF (ime Ppurity, snd amount of water present Know the ECCL
belore appiying lime 50 that the necesssy &djusiment in 8OpHCR07
rales can be made

SYPSUM REQUIREMENT

Gypsum (8QuITement rECOMMEendationt sre made when the sxchengest
200 um percentage sxcesds 10% Thae recommencation i given in tons A of
100% gypsum Gypsum (celcium) is required 1o reciaim solls high insodur
(sodic s0iis) In sadnion to epplcation of gypsum, the sodium etfecte
80 Mmust have proper dranege and De leached with ood Quaiily wale
(high calcium. low SOT0IUM) 10 reMOove the Sxcels $00 UM »
11 soils contain more than 1% free lime the followilg materials may be
used in plece of gypsum Convert tont/A of gypsure required 1o tons ©
The METe 8 siec o0 by Unng the appropriate fectur

MATERIAL TYONS OF MATERIAL

(100% BASIS) A SOQUIVALENT TO Y TON O GYPSUM
Popcorn Sultur ‘ 019

Elomentel Buitur 0%

Sulturic Acid 4 & 08

Lime but'ur ) 078

Forric SBulters 100

TEXTURE ’

Toxture i 8 USDA class!lication besed on the percentsge of sand
olay In the soll Band st and clay perticies are Civided sccording 1o viie !

PARTICLE PARTYICLE SI2E =
| TN B0 microns 10 2 millimeters
LEN 210 80 microm ‘
Ciay Loss then 2 microm |

Texture attects plant Autrient Aoiding CADSC Ty, BRTETION water penetiation
- we'le hﬂlw‘ capec ity
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SATURATION PERCENTAGE: - ) e ?

Graent 0f water required 10 wet 100 grams of S0l 1o the Mturstion point
THhe saturation percentege it related 1o s0ll texture

ATURATION PERCENTAGE TEXTURE
Beiow 20 Send o Losmy Bend
20 3% Sandy Loem
3% - 80 Loem or §i1t Loam
B0 85 Clay Loam
85 135 Ciay
Abowe 135 Ususlly organic peet or muck

The water holding capecity of s MO when irrigeted and sllowed to drein
® soroximately Ael! the saturerim percentsge About half the water hold
Ing capacity  avalisbie 10! crop Wl
oM 98 i .
The pH of 8 508l Pesce wat 1O EE1ION Messy’# the degres of s idity o
skalinity A pHiem then 70 n@ pH 7.0 is neutrsl, and & pH grester
han 7.0 8 s atine

’ -~

a 'LANT RESPONSE

Beow 4.3 To00 scid for most crops 10 9o well

42 AGepted 10 growth of e id tolerent crops
8 A0 Adapired 10 growth of most crops

80 - 7% Optimum rangs {or crop growth

75 84 Adepted to growth of most crops

Above B 4 Indicatem 8 severs $0dium Probiem

However sodium Probiems cen occur ot
v o oM values (ower than B 4
, EREE LIME !

A pPOotitive test [ Yas! indicates Thet the soll containg greater then 1% free lime
ELECTRICAL CONDUCTIVITY

Electricel conductivity (ECE) of the seturetion paste sxirect messures the
0i salinity PLaet 10/0/8nce 10 WliniTy varies But sbOve sOma level 8l crop
yieids begin to deciine The 10//owing tabie relates 88l nity leveil 10 sx et ted
CIOp reSpONse

BALINITY LEVEL

EXPECTED YIELD RE DUCTION %

Very Low 4]

Low 0 W
Med um 10 2%
High 25 80
Very High 80 100

Poo: water QUAITY, MENsQEMent OF wale! DENel A1ION Couse kel Nity prat
ot B0 selinity w reduced only by lesching with QOood Qual ity wite:
loaching requirement can be calculated If the crop 10 be grown. and o/
NG (111981ION weler M inity Be known

EXCHANGEABLE SODIUMPERCENTAGE
Thes value NG icates the deg ee 1o which the so/ exchange compier s satur
Pted with sodium Excest axchengesd s sod um reduces whler DeImesb ity
ond s 1ORK 10 SOMe Plants
EXCHANGEABLE SODIUM
SPERCENTAGE
Seiow 10

EXPECTED PROBLEM

Genersily no permesdiiity problem due
to sodium Mowever sOdium Sensitive
crops may show leef burn

10 18 Posibia parmesdbility problems with
Clay loams and clayy

Permestility problems ar likely on
# mines 0y with posmibis sxcep
tions of sands and loamy sends

High sodwm sois can De reciamed Dy epplicston of & cacium sOUICe
(voe Gypsum Requirement) end thorough leaching

. ORGANIC MATTER t

Boil organx metie consiats of c«mn plant #nd snimsl residues The
amount present in sol  influenced Dy tha slumate of the s7se and mansge
ment practices Organk matter Influsnces 00l SIrUCture. SeET0n, wate!
SAnetrglion wiler holding capacity ond p/ovids s source ot plantnutrignts
"o ally nitrogen phosohoru: and witur

NITROGEN

NATOGen recomMmEndstiont §78 DEsed 0N OIganic MAatie! OF Organ .c NITroge:
AiLrate AMIOPen, CTeP to be grown and yield goal Orgenk nitrogen it the
Alrogen Bound 10 Orgenic matw Approximately 2 8% of tha nitrogen
becomes swellable during the gredng seeson N tiate-nitrogen i the form
Of NiL/ogEn Mast svalabis 10 pllty Avaiiabie nitrogen i the amount of
orpanic RHIOgen and Aitrate- nllDgen evaliabie 10 the crop during the
POWINg SO N

Nitrate~aitrogen s sesily leachell through the soll protiie end oet to the
crop When high Altrogen retes B recommended on sandy K0t o long
MO N CropE W DD catiomn Wil Detter Utilize the sDDed NITrogen and
help 10 avoid lete semon defx ency Altrogen Ter1 e 4 EO00 10 wale’
e 10« Nood 1Higation, the AL Xgen ecommendstions may heve to be
e ameed up to A0% depend ing on #ffcency

Where 10 tom of manura/A o Mmors 878 800 ed, reduce N recommaendstion
Sy 38 oa/Awn

High smounn of m"-pa T ing Btter 8 orop m-m o sccumyietion
of ntrogen s eccuiing and smoumt of terthiizer should be graduslly
reduced An sccepisbie level residue nitrogen i 2040 I /A Level
Fenter than \@ ‘ve n‘ should *a

Legume crops v rOOTE B8 DIODe |y
oo eted ni a0 INOCULETON My
B2 benatc e hwv

Above 15

3 -

R ——— " ¥

. )
PHOSPHORUS H

Phosonorus. 8 NON-mOobile MUt i S88ily CONvertad 1o unava BbIs forms
;o ially In high pH,  calcereous OIS O In Modersie 10 extreme’y o
sciis The conversion of fertiiizer pRospROTUS 10 urnavaiiable Tormy s less
0Ia (n s0ils thet have s b renge of 5 8- 7 6 but does occur over 8 per 00

eof time Application of phosphorus fertilizer in s band siong vide #no
Delow the seed will generally mcreese fertilizer afficioncy and s recommaent

od 101 80118 that heve & high phosphorus fixing capacity Application retes o
phosphorus tertiizer can ususlly be reduced by 60% when bande” "~
cossive rates of phosphorus fertilizer will reduce the avaliability of 2/

POMIDly (ron which may result in yield reduction of some crops
POTASS UM MAGNESIUM CALCIUM BODIUM l
Potass um oelic ency s MOSt COMMONY SISOC A8 with Bcid and o sandy
808 Magnesium deficiancy » much less common than potissium deficiancy
byt con occur in sandy soils Calcium of sod ium deficiency i saldom I even
found m soHs The presence of exces sodum it evaiusied with the ex l

changerbie 00 um Derceniage (119a1ON water CONTALm varying Aounts
of these eslements and Shouwld be considersd whan delermining & o
fertility progrem

SULFUR

Sulfur ceficiency s generally esociated with sandy soils that have an
organic matier level less then 1.3% Appicetion of some of the suifus
fertilizer in & wtarter tertilizer may prevent eerly samon deticiency insome
crops Varying smounts eof sulfyur can De found In irrigetion weter ana
should be considersd when spplying sulfur fertilizer -y

ZINC

e
Zine tartilizer recommendations are 191 an INOTganic sOUICe such & 1 inc

sultate which B brosdcast and incorporsted Thk methoo of spplying 1inc
tertilizery should heve 8 residusl eftect tor 24 veers Zinc tertilizer car
oisc be incluced in startgr fertilizer and banded 8! sbout 20% of the re
commended brosdcart rate Tha method of speication will probably neec
10 be repentied annuslly depending on 80 tes! values Zinc chelate fertilizer
may be used 8t sbout 1/3 the spp/Ketion rete of Inorganic products

IRON

—

Broscce! applcations of inorgenic (ron fertilizer, such as ferrous sulfate
ore inafiective In correcting iron defxiency beceuss Inorgank iron s
Quickly Lied up In theso!l An iron deticiency s Dett correcied by sprey ing
the crop with 8 2% ferrous sulfete solution (1% for potstoes) et 8 rate of
20--30 gations/acre beginning 8 300N 8 sulficient lea! tolsge is presen
o intercep! the ey The sprey appication may need 10 be repestes !
yellowing of foilsge pervists

MANGANESE, COPPER AND BORON

Yield response 10 these nutriants i uniikely in Most coses However §of
crops 9o have s highe' requirement 1or these nutrients end 8 yeid re ' ‘
Moy Occur, suUch 84 10 sandy 801 where the 0rgenic matier devel s ic
cosmive sPDICOtIONS Of these Nutriants May Couse tOoXICITIes In sOME
Use fertilizers containing these nut7ients with caution

LIME REQUIREMENT

A [ime requirement i delermined on solls thet heve a pH o 6 2 or lews B

liming ecid s0iis, Detter crop growth and incressed yielos can ofter b
schioved Optimum s0i pM values vty Gepending 0N the croe Deng grows
bul. in genersl shou'd De between B0 end 75 Betore iming study th
following 1ectors 10 determing the necessity of lime (1) pH in the subsc

should be less then 6 2 (2) emount of Iime being spp!ied in the irriget ¢

weter, (3) crop Leing grown Thorough incorporation of lime inte .
surtece 8 of 30! 1 necessary 10 maximum efiectiveness Apply lime ony
etter the 20/l hes Deen tewted since 100 Mmuch Lime may be # harmto
# 100 Hitle The lime recommendstion is besed on an etfective caic.un
carbonete squiveient — ~ECCE ~ 0! B0% The recommaended liming ral
will incraeve 0/l pH 10 spproximately 8 5 inJyears ECCE u cependent o
fisensass OF lime. Purity. and amount of weter present Know the ECCE
balore EPlying lime s tha! the necesssy &d usiment in spplcel or
retes Can be made

GYPSUM REQUIREMENT

Gypsum reQuiTemen! recommendations are mede when the sxcheogeast
0dIum percentege exceeds 10% Tha recommendation s given in tons A o
100% gypoum Gypsum (colcium) is required 10 reciaim solls Righ in sod ur

(sodic soils) In sddiion to appicetion of gypsum. the sodium affecte

80 must have proper dianege and De leached with good auelity -uvr
(high calcium low s0dwum) 1o remove the sxcest SO0 um.

I soils contan more than 1% free lime the followimg materials may be
used in pisce of gypsum Convert tond/A of gypsum Tequired to 1004 ©
tThe Mate s seiecied by unng the appropriate fecter

MATERIAL TONS OF MATERIAL

(100% BASIS) . BQUIVALENT TO { TON OF GYPSUM
Popcorn Bultur 616

Elomentel Bulfur 01w

Bulturic Acia ‘ & 08

Limae SBultur 0

Focric SBultere 108

TEXTURE

Toxture 4 o USDA clasilication besed on the pecentege of sand «
olay in the soll Bend o't and clay Perticien are divided scorging 10 siie

PARTICLE PARTICLE SIZE -
Saro B0 microm to 2 millimeten
L L1 2 10 BO microm |
Clay Loss then 2 micromns

Texture atfects Diant AUTTIENT HOIDINg CADEC Ty, BOTETION wate: panetratior !
BRG wate holding capec ity
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SATURATION PERCENTAGE: - " aa i

Groms 0F water reauired to wet 100 grems of 301l 10 the saturstion point
THe saturation percentiage i+ related 1o 80! texture

!AYURA'!ION PERCENTAGE TYEXTURE
vow Send o' Losmy Sand
20 3% Sandy Losm
3% 80 Loam or §i1t Loem
80 85 Clay Loam
85 135 Ciley
Above 135 Ususlly orpenic pest or muck

The wate: holding capec ity of s Bd. when irrigated snd sllowsd to drain
W aoproximately Aalf the saturetids pcercentages About hell the weter hoid
Ing capacity M avalisbia 107 crop e

The pH of 8 sofl paste we! L0 BWE!1 0N Mesu’ e the Segres of scidity o
slkalinity A pH lem then 70 mnecic pH 7.0 is neutrel end s pH grese
han 70 s saine

o

’LANY RESPONSE

Beowd g Too 8cid 101 MOS! crops 16 90 well

41 -8 Adepied 10 growth of 8cic? tolersnt crops
“+85 A0 Adapted 10 growth of mest erops

0 7% Optimum renge 1o/ crop growth
7% 84 Adepted to growth of mos! crops
Above B.4 Indicates § severs s0dium Problem
However sodiuim Problems cen occur ot
" OH values lower than B 4
FREE LIME )

A potitive test (Yea) indicates thet the soll containg greater than 1% free iime

ELECTRICAL CONDUCTIVITY

Electrice conductivity (ECE) 0f the saturetion paste sxirect messures the
ol salinity  Plant 10lerance 10 salinity varies but abOve soma level 8l crop
yieids begin to deciine The ftollowing table relates salinity levaly 10 axpecied
Crop response

BALINITY LEVEL

EXPECTED YIELD REDUCTION. %

Very Low 0

Low 0 10
Med ium 10 2%
High 2% 850
Very High 80 100

Poo: water QUSIItY MEnsQement OF wile' DeNei B1ion caus salinity prob
s Bodl selinity i reduced only by leesching with QOOT Quaity water A
loaching requirement cen be calculnteo If the crop 1o be grown. #nd so
NG 1HIPETION wate Malinity Bre kncwn

EXCHANGEABLE SODIUM PERCENTAGE

Thes valul nacatons the deg ee 1o which the s0// exchange compliex o satur
o1ed with sodium Excess axchengesd/e s0d um reduces waler permesd ity
and 4 1ox e 1O sOoMme plants

EXCHANGEABLE SODIUM
PERCENTAGE

EXPECTED PROBLEWM

Beow 10 Generslly no permesbiiity problem due
to s00um Howeve! sOdium seMitive
cropt may show leaf burn

10 1§ Posmsibie permesdbiiity problams with
Clay loamys and clays

Above 15 Permest ity problens are likely on

ol minerel 0ils with pomMbie exce
tions of sands end (oamy sands
High sodwm solis can be reclamed by app/caton of & cacium source
(soe Gypsum Requirement) and thorough lsaching

ORGANIC MATTER

Boil organk matier consists of GI‘JVW plant and snimal residues The
emount present in sl B infusnced by the clumate of the #78s and manege
ment practices Organic matter Infiyences soll structure seeton, wate:
PONEIIRtiON, witer Roliding copscity and provides ssource of plant autrients
-Oec #lly nitrogen phoshorus and suitur

NITROGEN

NILIOGEN MeEOMMEndst 0N 78 DI 0N OIQANIC MBLTEr OF OIganc Nitroge

AILCate AMIOPen, Crap o be grown and yield gosl anK _Nitrogen 1 the
ARIogen bound 10 OMpanic matu Approximatey 2 8% of thia nitroger
becomes swvaliabie during the greseng semon Nitrate-nitrogen is the form
of NiLIogen Mest svalablis to DMty Avaliabie nitrogen s the smount of
orgeni MiLrogen and nit/ate-nimogen svallable to the crop during the
PrOWwINg MO N

Nitrata-nittogen & sy leschell thiough the soll protile and lost to the
crop When high nit1ogen reles Bee recommended on sandy sollh or long
MON Crops Wt BODLICaTom will Detter utilize the spp/ied Nitrogen end
Mol 10 Bvosd late eason deficlancy |1 nitrogen fertilizes s 8008 10 wate:
wed 101 Hood (11gation. the AltIogen recommendstions may heve to be
W romad up 1o 40N depending on sffcency

Whers 10 1om of manurA o mors 8¢ 200l ed. reduce N recommaendstion
Sy 38 s /Alwen

Hgh smounts 0f NILregen remaning Ftte s crop nihﬂ. ", acumuietion
ol ntrogen i eccuring end anoumt of terthizer should De gradusily
reduced An scceotable M residus nitrogen i 2040 1bs /A Level
eroster than 100 .‘ e ul shovid .

Lagumae crops v " o0 8 prOoDely
noduleted n nOculaton may
e benetic i M ..Iv‘.'

———— -
—— """

.
PHOSPHORUS ,"
re———
PRosphorust, 8 NONMODIIE NULIENT, K 8lily CONVvEried 10 Lnava ablie torms
S0ec ally In Righ pH. calcareous SONS. Of In MOderste 10 axiremaely &0
s0ils The conversion of fertilizer PROSOROIUS 1O unavaiiabie Torms I8
0 id In 90ils thet have a pH range 0! 5 87 6 but does occur Over 8 per oo
of time Application of phosphorus fertilizer in 8 band siong vioe a0
Delow the seed will generally increese fertilizer atficiency and s recommaend
o 101 80/1s that Reve & high phosphorus fixing capacity Applicationretes of
phosphorus fertiiizer can usudlly be reduced by 60% when banoe” ~
cossive rates of phosphorus fertilizer will reduce the svallability of 21
pOossibly (ron which may result in yld reduction of some crops

POTASSI UM MAGNESIUM, CALCIUM BCDIUM l
Potass um Celicioncy s MOST COMMON! ; SEPIC B18C with 8cid and o sandy
80118 Magnesium deliciency i much less common than potassium defic enty
byt can occur in sandy soils Celcwm or sod ium deficiency s seldom I ever
found i so#s The presence O excesm sodum i evelusied with 1he e
changeabls sodium percentage (11Qetion wate: contaon varying Amounts

of these slements and should be onsidersd when determining & o
fertiliny progrem
SULFUR

Sulfur geficiency i generslly essociated with sandy soils that heve
organic matter level less then 1.3% Applcation of some of the suifur
fertilizer in 8 vtarter tertilizer may prevent eerly samon deficiency in soms

crops Verying emounts of sulfur can be found In irrigetion waeter ana
should be conndersd when spplying sulfur fertiiizer -3
TINC

Zinc tertilizer recommendations are 1or an INOIGanic #C Jrce such m 2ir:

sultate which is brosdcast and incorporsted This methoo of spplying £inc
fertilizars should have & residusl etfect for 2.4 years Zinc tertilizer car
8/s0 be included in 0 + fertilizer and banced #t sbout 20% of the re
commaended brosdcest rate This method of sopicetion wili probatly nesd
Lo be repeated annuslly depending on 301l tes! velues Zinc chelate fertiiae
may be usad 8t sbout 1/3 the applcetion rate of INOrRenic products

IRON

Brosdces! spplications of inorganic iron fertilizer, such o8 ferrous sulfate
are inetiective In correcting iron defxiency beceuse Inorganc iron s
Quickly tied up in the s0il An iron deficiency i bes! corrected by soray ing
the crop with 8 2% ferrous suitete solution (1% for potatoes) &t 8 “ete of
20-30 galions acre beginning = soon 8 sulficiant leal follsge s presen’
1o Intercep! the soey The sprey BREIKELON May Need 10 DE repestec '

yellowing of foilsge pervists

MANGANESE COPPER AND BORON

Yield response 10 these nutrients i uniikely in most coses However jo7
crops 00 have 8 higher requitemaent 1or these nutrients and 8 yieid re .
may Occur, such 83 in sandy S0y where the Orgenic matter devel iy ¢

cots ve spplications of these nutiients May CAuse toxicities in sOME s

Use fertilizers containing these nutrients with caution

LIME REQUIREMENT

A (ime requitement i oetermined on soils that heve s pH 0! 6.2 or lest B
Hming i@ s0/ls, better crop @rowth and increased yielas can ofter bi
schioved Optimum 80/ pH velusl vary Sepending On the crop beng §rowr
bul in geners . should be betwesn 80 end 7 & Belore iming #udy the
1oliowing 1ac1ors 10 determing the necessity of ime (1) pH in the subsc
should be less then 6 2 (2) emount of Lime being PP !led (n the irriget ¢
water, (3 crop being grown Yhorog.h incorporation of lime into 1h
surfece B of 30/ s necessary 10 maximum sfiectiveness Appy Lime oniy
atter the 0/l hes Deen tested since 100 Mmuch hime may be o harmt.

8 100 Mitie The lime recommendstion & besed on an etfective calc un
corbonete equiveient - ~ECCE~~of 0% The recommended Liming fal
will incraeve 80/l pH 10 soproximetely 6 5 in 3 yesrs ECCE »w dependen: o
fimeriess Of Iime, purity, and emount of wetler present KEnow the FCCE
betore PIyIng Lime 80 tha! the necesss’y A ustment in &P cabior
aley can be made

GYPSUM REQUIREMENT.

Gyptum 18Quirement reCOMmMEendations e Made when the sachengest
0dium percentage sxceeds 10% The recommaendation i given in tons A of
100% gypsum Gyosum (colcium) i required 1o reciaim soils high insod ur
(s0dic s0ils) In sddinion to epplcetion of gypsum. the sodium affecte
0 must have prope dranege end be lseched with good queiity wa'e
high cplcium. low sodium) tO remOove the B cees 800 UM

If s0ils conten more than 1% free lims the followimg materisis may be

used in plece of gypsum Convert tona/A of gypsum Tequired 1o 1ons o
The Mate s 89 ec 80 Dy Uunng the se0r0p e facter

i

MATERIAL TONS OF MATERIAL

(100% BASIS) SQUIVALENT TO 1 TON OF GYPSUM

Popcorn Sultyur ‘_ 019

Eromantel Bulfur ™ 0%

Suituric Acld ‘ + 06

Lime Suifur 078

Forric Bulters 109 ¢
TEXTURE r

Toxture o 8 USDA clamification besed on the percentages of sand »
oley In the so!l Band. ¥t and clay perticies 8re divides sccording 1o siie

PARTICLE PARTICLE SI2E =,
[ Y% BO microns 1o 2 millimaeters
L 1IN 2 to 80 microm ‘
Ciay Loes then 2 microns |

Toxture attects plant AUTHENT KOIGING CADEC Ty, BETRTION wiler Denstiatiol
R water Nolding capec ity
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SATURATION PIRC!N"AOI "N ' v -
Groma of waler required to wet 100 grems of ol to m STUrETION POINT
The satuation Derceniege it reisted 1o 80l texture

ATURATION PERCENTAGE TEXTURE
Beiow 20 Send o' Losmy Sand
20 3% Sandy Loam
38 - 80 Loem of §i1t Losm
80 66 Clay Loem
85 13% Ciay
Above 135 Ususlly orgenic pest or muck

The water holding capecity of s when irrigated and sllowed to drein
i oo oximately hall the saturetim percentage About hall tha water holo
Ing capacity s avalisbis for crop e

The pH of 8 sofl pasts we! 10 EWETON Messy @ the degres of cidity o
slkaiinity A pH bem then 70 h@id pH 7.0 u neutrsl and s pH grester
"an 70 N saline

g' 'tANT RES'ONSE

Beow 4.7 Too acic 101 MOS! crops 10 00 well
42 88 Acepted 1o growth of #cid tolerant crops
485 A0 Adspied (0 growth of most crops

60 - 7% Qptimum renge 1or crop growth

76 84 Adepted 10 growth of most crops
Above B.4 Indicaten » severs s0dium Probiem
Howeve!' sodium Problems cen occur 8
! g PH values (ower than 8 4
FREE LIME '

A povitive text (Yas) indicates that the soil containg greater than 1% free lime

ELECTRICAL CONDUCTIVITY

Electricel conductivity (ECE) of the saturetion paste exirect meesures the
S0 salinity Plamt 1olerance 10 Nty varies bul BDOve sOmMae level 8l crop
yisids begin to decline The following table relates salinity levels 1o 2apecied
Crop response

BALINITY LEVEL

EXPECTED YIELD REDUCTION %

Very Low o

Low o W
Med um 10 2%
Hogh 2% 80
Very High 80 100

Poor wIter QU ItY, MansQeMment O wEle Denel’ RLION couse salinty prob
lorms. B0V salinity i reduced only by leech ng with good Quality wate A
lsach ing requirement can be calculsted If the crop 10 be grown. and so)

and 11HIgRTION wWater Nty Me known

EXCHANGEABLE SODIUM PERCENTAGE

This value indicatles the degree 10 which the so ! sxchenge complex s satus
oted with sodium Excess exchangesh s sO0 um reduces wile' parmeat ity
aNnd 4 1o 1o sOMe Dlants

EXCHANGEABLE SODIUM
PERCENTAGE

EXPECTED PROBLEM

Below 10 Generslly no permesd ity problem due
1o sodium However sodium semitive
Crops may show leaf burn

10 18 Possibie permest ity problems with
clay loams and clays

Above 15 Permesbility problems sre likely on

ol miners 0l with pomible exce
tons of sands end loemy sands
High sodwm solls can be reclaimad by eppliceton of & cacium source
(soe Gypsum Requiremaent) end thorough leaching
ORGANIC MATTER )
Boil orgenx matie comsists ot uuv\n. plant and enimal resicues The
amount present in sol s iInfuerced Dy the slumste of the 87es and mansge
ment practices Organike matter Infiyences soll structure seeton. wate
PeNet BLION water hold ng Capacity and provides asource of plant nutrients
mpec ally nitrogen phosohorus and siltur

NITROGEN

NLOgen recommendst ont §78 DIsd 0N OTQaNIc MELIE! OF Organ C NITTOQe:
AHIEte ARIOgEn, CTOP 13 be grown and ywid goal Organk nitrogen i the
Alrogen Dound 10 Orgenc Mate Apor..mnuy 28% of thy nitrogen

of nitrogen most svalabie 1o pliety Avaliabie nitrogen s the smount of
orpanic MHrogen and nitrate - nENOgen avellable (0 the cr0p during the
PO W NG EeamO N

Nitrgta~nitrogen i ety leachel through the soll protile end lost to the
crop When high nitiogen rates B recommended on sandy solls of long
OMON Crops It SO Icatiom Wil better yiilize the spplied nilrogen ana
help 10 evoid late semon defciency |1 nitrogen fertiiizer 4 8Oded 10 wats!
vead 10r HoOd rrgation, the AILIogen recOomMendations may Seve to be
e raesed up 1o 40N ospend ing on efficency

Whers 10 1o 0f manura/A o Mmore 878 800 ed. reduce N rec ommendstion
Sy 38 e /Awn

Hgh emount o nitrogen remaning stte s crop NIW ey nuletion
of nitrogen s eccuiing and smoumt of tertiizer should be gradusliy
reduced AN sca0table evel residusl nitrogen s 20 -40 1oa /A Leves
ereater then 100 ‘ve and should cod

Legume crops 7%1“

noduieted A Uirw

f’gw; OOt Me Rroperly
e moculatien mey
e benatcw

e e S S el el ol At o - -

~ . .
PROSPHORUS re
Phosohorus 8 NON-MObIIe NULIent, i Sesily cOnveried 1o unava lable forms I
especially in high pH, colcarsous solls, O in moderate 1o extremely s 0 |
s0iit The conversion of fertilizer photohorus 1o unsveilsblie forms s Iess
r90id in 80ils thet have a pH renge of 5. 8-7 6 but does occur Over 8 per oo
of time Application of phosphorus fertilizer in 8 bana slong side anc
below the seed will generslly incresss fertiizer ethiciency and isrecommand
oc 101 s0iis that Rave 8 high photphorus fixingcepscity Application retes of
phosohorus fertiiizer can ususlly be raduced by B0% when bande’ "«
cetsive rates of phosphorus fertilize:r will reduce the avelisbility of 11
POsaibly (ron which may result in yweld reduction of some crops

POTASS UM MAGNESIUM CALCIUM SODIUM l
Potassium O8TiCIancy s MOSt COMMONY S9OC #18d with 8cid and /or sandy
s0/s Magnes um deficiancy much less common than potass um def.cency
Oyt can 0ccur in sandy soils Celcium o sodium deficiency i ssidom. (f ever
ftound n sovs Tha presence Of excess sodium it eveiusted with the ex l

changeatie sod um percentega (rrgation wete contaion varying amounts
of these slaments and should be considersd when determining & o
fertility program

SULFUR

Sulfur deficiency i generally 8ssoc ated with sandy soils Thae! have ar
organic maetier level less then 1.3% Applicetion of some of the wifur
fertilizer in 8 Tarter fertilizer may prevent early sesson deficiency in some
crops Varying smounts of sulfur cen be found in irrigation waeter ana
ould be convdersd when applying sultur ftartiizer -

ZINC

Zinc tertilizer recommandstions are for an INOIQanic SOUTCE Buch &8 2:nc
suitate which i brosdcast and incorporsted This method of spplying 2inc
tortiiizary should have & residusl effect for 24 yeers Zinc fertilizer can
ois0 be included in startgr fertilizer and banaed st sbout 20% of the re
commended brosdcest tate This method of spplication will probably need
1o be repeated snnudlly depending on SOl test values Zinc chelate fertilize:
may be used 8t sbou! 1/3 the applcation rete of Inorganic products

IRON

Brosocas! spolications of inorgan iron fertilizer, such a8 ferrous sulfate
ore inetiective in correcting iron defciency becsuse Inorgank iron s
Quickly tied up in the soll An iron deficiency s best cotrected by spreying
the crop with 8 2% ferrous suitete solution (1% for potatoes) &t & rate o
20-30 gallonwacre beginning e soon e sufficient leaf folsge s presen’
to Intercept the so'ey The sprey appIKeLON May Need 10 D repestes !
yeollowing of foilsge pervists

MANGANESE COPPER AND BORON
Yield response 1o these nutrients m uniikely in most caser Howeve: jof '

crops 9o heve 8 higher requiremaent 1or these nutrients snd » ye'a re
mey Occur, SUth 88 in sandy $011s where the 0rganic matier Jevel s 14
cotsive SPD CAIONS O thess NUITeNts MBy Couse toXCitiot In sOMEy
Use fertilizers contaning these nutrients with caution

LIME REQUIREMENT

A (ime requitement 4 detarmined on soiis thet heve s pH 0f 6.2 or less &

liming 8cid 80113, better crop Growth and Increased yielos can ofter bt
schioved Optimum s0i pH values vty J8peNding 0N the crop Deng growr
but, in genersl should be between 60 and 7.6 Before iming sudy 1hy
following 1ect1ors 1O determing the Necessily of lime (1) pH In the subs:

should be less then 6.2 (2) emount of Iime being spplied (n the (rrigat ©

water, (3) crop being grown. Thorough ircorporation of lime into
surtace 8 of 8011 W necessary f0r maximum effectiveness Apply Lime only
atier the 80/ hes Deen tested S§ince 100 Mmuch lime may be & harmio
® 100 Hitle The lime recommendslion i based or #n etfective celciun
carbonete equiveient - ~ECCE ~~0f BO% The recommended liming (sl
will incroase 80/ pM 10 spproximately 8 5 in 3 years ECCE woependent ©

fimeness Of lime purity, and amount of water prasent Know the ECCE
before pDIying limae 80 thet the necessary Bd usiment in epplcalan
et can be made

SYPSUM REQUIREMENT

Gyptum reqQu  ement recommendetiont 8/ Made when the exchengest «
SO0Ium Parcentage exceeds 10% The recommendation i given in tons A of
100% gypsum Gypsum (colcium) is required 1o reciaim soils high insod ur

isodic soils) In sadnion to spplcation of gypsum. (he sodium affecte

S0 MUkt have proper dranege and be lseched with good gquelity vu"
(high colcium low sodium) 1O remove the Sxcess s0d um.

I soils contain more than 1% free lime the followikg materisls may be
used n plece of gypsum Convert tona/A of gvpsum required 19 tons o
the meter s seisciec by unng the eoroprate facter

MATERIAL YONS OF MATERIAL

H__O__O\ BASIS) L SQUIVALENT TO 1 TON OF GYPSUM
Popcorn Sultur - 016

Elomentel Buifur & 01

Bulturie Acig ‘ 06"

Lime Suitur ' (-] ]

Forric Suitere 109

TEXTURE r

Texture s 8 USDA clamiiication besed on the percentage of sand o
olay In the soll Bang it and clay particies are divided scorging 1o si1e

PARTICLE PARTICLE SI12E
Sang B0 microms to 2 miliimeters

L1 2 10 80 microm
Cray Loss then 2 microm ‘
Texture affects plant AULrent holding capecity Seration. wate: penstiation |
g weter holding capec ity
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SATURATION PERCENTAGE: - - TRAY ol ¢

G
Grarmt 0f wate: reauired to wet 100 grams of soil 1o the saturstion point
THe saturation percentage i related to sl texture

SATURATION PERCENTAGE YEXTURE
" ow Bend o' Losmy Send
20 3% Sandy Losm
3% - 80 Loem or B/t Losm
B0 85 Clay Loam
85 138 Ciey
Above 135 Usueliy orgenic peet or much

The wete: hoiding cacecity of o Sc. when irrigated and sliowsd 1o drain
 aoproximately half the saturetim percentage About half the water hold
ing capacity i avalisble 107 Crop e

B i :

The pH of 8 sof paste wet! L0 MEIreTOn Mesy/® the Segree 0f scid ity o
okalinity. A pH lem then 70 naeid pH 7.0 s neutral, end 8 pH grewer
han 70 & shhaling.

ﬁ_ ' ’LANY lESPONS(
Betow 4.3 Too scid 101 Most c1ops 10 00 wall
42 8% Adspted 1o growth of acid tolerant crops
48 A0 Adepted 10 growth of most crops
60 7% Optinum range 1o crop growth
75 84 Adepted to growth of most crops
Above 8.4 Indicates 8 severs p0dium probiem

Howeve: sodium problems can occur ot
PH values lower than B 4

4
.

| FREE LIME
T A potitive teet (Yes) indicetes that the soll contains greater then 1% free lime
ELECTRICAL CONDUCTIVITY

Electrice conauctivity (ECE) of the saturetion paste sxtract messures the
SO slinity Pt 10lerance 10 MlIn Ty varies DUl BLOVE SOME level Bl Crop
yieids begin 1o decling The following table relates salinity levels 1O sxpected
Crop response

BALINITY LEVEL

EXPECTED YIELD REDUCTION. %

Very Low 0

Low 0 0
Med um 10 2%
High 2% 850
Very High 80 100

Poo water QU ItY, Menegement. O wiler DENEI RLON caue sl inity prob
s Boll selinity i reduced Only Oy leaching with Qood quality water A
loach ing requirement con be calculsted If the crop 1o be grown. and so
80 i1 19a1On Wil Wl inity Bre known

EXCHANGEABLE SODIUM PE RCENTAGE

This value indicates the degree 10 which The so exchange compiex is satu/

otad with sodium Excess exchangest s s0d um reduces wile’ pormesh ity

ong S 10X 1o sOMme plants

EXCHANGEABLE SODIUM
PERCENTAGE EXPECTED PROBLEM
Beiow 10 Generslly no permest ity problem due

to sodium Howeve' sodium eMitive
crops may show les! burn

10 18 Possibie permead ity problems with
Clay loams end clays
Above 15 Parmest ity problems am llkely on

ol minerel K08 with pomibie exce
tons of sands and |oamy ndy

High sodwm S0is con Do reclamed by applicston of 8 cacium source
(soe Gypsum Requirement) and thorough lesching
ORGANIC MATTER
Soi orgeank matie consials of dcm plant and animal residues The
amount present in soll i influenced by the alimate of the 8788 and mansgs
ment prectices Organk matter influences soll structure secston, water
POr et ratlion wiler holding capacity and Drovdes ssource of plant autrients
-mpec ally nitrogen phosohorus and sultur
NITROGEN
Nrogen recommendstions 878 DEted 0N Organic MATIE! O OIganC AITroge:
ALt ARIOgen, Crep 10 ba grown and yieid goal Orgenk nitrogen it the
nrrogen BOUNnd 10 Orpenic matu Approximately 2 8% of thi nitrogen
becomes seallable Guring the gramng sesson Nitrate-nitrogen s the form
Of Nilrogen Mest svakebie to ot Aveiabie nitrogen it the smount of
orgenic Mrogen and At ate- niROger Bva BDIe 10 tha cfop during the
FTOW NG SN0 N
Nitrata—nitrogen s sy lsachell thiough the sl protile snd lost to ™e
crop When Righ AMIOgen 78181 WM recommended on sndy solly of long
EON CIOPE W11 BODICRNIOM will Better uiilize the oDl ed Nilrogen end
holp 10 svoio late semon defiency 1 nitrogen fertilizes it SO0 10 wite!
weed 100 HOOd 11Hgetion, the ANIOHEN recemmendstions may have to be
e ressed up 1o 40N depending on stfciency
Where 10 tors of manur/A of mors 870 M0 ed, reduce N recommaendstion
&y 35 be /AVwen
Hgh smounts 0! NILrogen remening ¥ite 8 orop !«im ", oaccumyliation
of Aitrogen s Bccuring and smoumt of tertlizer should be predusiy
raduced An scepisble leve residusl nitrogen W 2047 b /A Levels

ereate than 100 ve and Whould L

Lagume crops W ”w' 1Ot B8 Droperly
noasetet A Uirw =) 3 INOCULET N May
e benatic @ h emany cases -

- .
PHOSPHORUS &
mnmo&:lo MULEient, M 088y CONveried 1o uneve abie forms
®pec ially In high pH, calcersous solls, O in Moderste 1o extremely 80
20lis The conversion of fertilizer phosphurus to unavaiiable forms 1 Iess
r901d In s0ils thet have a pH renge of 5 8-7 6 but does occur over 8 pe 00
of time Application of phosphorus fertilizer in 8 band slong side »”
DOlOWw The s8ed will generaliy incremse fertilizer etticiency anac wrecommend
od 1or 30118 that heve 8 high phosphorus fixing capecity Application rates o
phosohorus fertiiizer can ususlly be reduced by B0% when bance” "«
cossive rates Of phosphorus fertilizer will reduce the svallability of 21
POssibly iron which may result in yield reduction of some crops
POTASS UM MAGNESIUM CALCIUM SODIUM l
Potess um 08'iCiency I8 MOSt COMMON'Y SIBOC 818 with BCIi0 BNG Of $81Ty
8018 Magnesium 0% ~iency ¥ much el common than polass um aetic
Dyt can occur in sandy soils Calcium or 800 um deficiency i seidom fever
tound in 80#s The presence o excem BOdium is evbiusied with the ex l

changestbis sod um perceniege (119ation wete: contaion va'ving amounts
of these slements and #hould De considersd when Gelermining & o
fertility progrem

SULFUR

Sulfur oeficiency s generally 8380  ated with sandy soils thet have -
organic matter level less then 13% Applcetion of some of the ity
fortilizer in 8 starter tertilizer may prevent sarly sesson deficiency in some
crops Verying amounts of sulfur can be found In irfigation weter ana
should be consdersd when spplying sultur tertilizer -y

ZINC

Zinc tertilizer recommendations ere 1or 8n INOIPANic SOUTCE Such &8 1inC

sultste which is broadcast and incorporated This methoo of spplying 2inc
tertilizers should heve 8 residusl eftect for 24 yesrs Zinc tertilizer car
930 be included in startg: fertilizer and bandes st sbout 20% of the re
commended brosdcast rate This method of sppixetion will probably neec
1o e repented annuslly depending on 301 test velues Zinc cheate fertiize:
may be used 8! sbout 1/3 the sppiation rete of Inorgenic products

IRON

Brosoces! sppicetions of inorgenk iron fertilizer, such ot ferraus sulfate
are instiactive In correcting ron defiency bDeceuse Inorgan ron s
Quickiy tied up inthe soil An iron deficiency is best corrected by spreying
the crop with 8 2% ferrous sulfate solution (1% for potatoes) et 8 rate of
20--30 ga'lons ecre beginning as soon 8 sutficient lea! foilage s presen:
to intercep! the sorey The sorey eppIKKetUn Mmay Need 10 e repesiec
yollowing of folage Dervisty

MANGANESE COPPER AND BORON

Yield response 10 these nutrients W uniikely in Mot ceses Howeve' o7
crops 90 have 8 higher requirement for these nutrients ano & velo re
Mmey DCCu’r. BUCh 88 10 sandy s0/ls where the organic matier deve' s 4
CcOstive BDDIICONIONS Of these Nutrients May Cause toxicities (7 sOME v,
Use fertilizers containing these Autrents with caution

LIME REQUIRENMENT

A (ime requitement « determined on soils that heve s pH of 6.2 o lews E

Himing #id soils better crop .tow!' and IncreMec ywios can ofter tu
oschioved Optimum 80/l DM valu®s va'y & DENTINY ON the Crop being grown
but. in geners’ shoulo De between 80 ana 7.5 Before iming stuay 1he
following 18ctors to determing the necessity of lime (1) pH In the subsc

should be iess then 8.2 (2) smount 0! Iime being P! ed in the ifrige! ¢

woter, (3) crop being grown Thorough incorporstion of hime into th,
surtece B of 80/ 15 necessary 10 maximum etfectiveness Apply ime only
ofter the soil has been 1es1ed since 100 Mmuch lime may be s harmiy
® 100 Hitle The lime recommendation s besed on an etfective calc un
corbonats equiveient - ~ECCE~~0! B0% The recommaended iming ra!
will increase 80!l pH 1o spproximetely 6 5 in 3 yesrs ECCE w dependent o

fineness Of lime Purity, 8nd emount of water present Know the ECCE
before ORIying lime B0 tha! the Necesss’y & usiment in apphcator
rales can be made

GSYPSUM REQUIREMENT.

Gypsum reQuiTement 1ecommendstiont &re made when the sxchengeat «
$Odium Percentage exceeds 10% The recommendstion i given in tons A of
100% gypsurn. Gypsum (calcium) i required to reciaim solls Righ insod ur
(sodic soiis) In sddition to eppication of gyosum, the sodum effecie

SO Must Rave Drope dranage and De leeched with gOOd Uulliity wa'e
(high colicium (ow sodum| 1O remove the sxcess s00 UM

I soils contan more than 1% free lime the followiag materals may b
ueed in piace of gypsurn Convert tond/A 0f gypium Tequired to 1o ©
the mater s Miecied by unng the e oprate facter

)

MATERIAL " TONS OF MATERIAL

(100% BASIS) . BQUIVALENT TO Y TON OF GYPSUM
Popcorn Suity! 4 019

Elomentsl Butfur ™ 01%

Bulturke Acid k. * 06

Line Suitur , 08

Forric Bultare 109 ’ il

TEXTURE f

Toxture it 8 USDA classification besed on the percentege of sand + " }
olay In the soll Rend it ang clay perticias #re divideo sccording 1o e I

PAATICLE PARTYICLE SI12E -
Sana B0 micront to 2 millimeters
LI 2 10 80 microm 1
Clay Loss then 2 mcrom

Toxturs athects plant AUTHIENT ROIdIng CADEC Ty S8 ETI0N. wiater penetratio!
d wale holding chom ity
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SATURATION PERCENTAGE: - TR

Groms 0f wate: reauired 1o wet 100 grams of 801/ to the sturstion point
THE SATUIETION DErcantage s related to 8ol texture

SATURATION PERCENTAGE TYEXTURE
ow Bend o' Losmy Sand
20 3% Sendy Losm
3% 80 Loem or BiIt Loam
80 8% Clay Losm
85 138 Ciay
Abowve 135 Ususliy orgenic peet of muck

The water holding capec ity of a B when irrigated and sllowed to drain
" aoproximately hel! the saturetis percenisge About hall the water hoid
Ing capacity i avaliabls 101 crop e

i i )

The pH of 8 soff Peste we! (O WS ON Mesyu’ e the degree of scid ity o
shaiinity A pMiem thaen 70 nee pH 70w neutrel end 8 pH greste
han 70 saline

- ”

2

PLANT RESPONSE

Beow 4y Too scid o1 MOst crops 10 90 well

42 8% ACapted 10 growth of ecid tolerant crops
8 A0 Adapted 10 growth of Mmost crops

80 - 78 Optinmum renge 101 crop growth

75 -84 Adepted 10 growth of most crops

Above B 4 Indicates § sove s SO0 UM Probiem

However sodium Problems can occur ot
¥ Fa PH value (ower than B 4
FREE L'ME d

A Dotitive test (Yea) indicates tha! the soll conta ns greeter than 1% free ime

ELECTRICAL CONDUCTIVITY

Electricel conductivity (ECE) of the saturetion patie extrect messures the
01 salinity Plant 10/er8nce 10 wIiN Ty varies bul BDOVe SOMA level 8l crop
yieios begin to deciine The following table relates salinity levels to o xpac e
CTOD respoOnse

BALINITY LEVEL

EXPECTED YIELD REDUCTION %

Very Low (<}

Low 0 10
Med um 10 2%
High 2% 80
Very High 80 100

Poor witer QU ITY, MENspeMment O wale Denel B1ioN cause walinity prob
foms B0l selinity 1w reduced only by lseching with good auelitly water A
loach ing requirement can be calculsted If the crop to be grown. and so

Ond (1 HIgEaTON WS MIINITy B EnOwnr

l__{Clj_A_NG! ABLE SODIUMPE RCENTAGE

This value Indcates the deg ee 1o which the 80/ exchange complex s satur
oted with sodium Excess exchangest s sod um reduces wile’ permest ity
and w108 10 sOMme plants

EXCHANGEABLE SODIUM

PERCENTAGE EXPECTED PROBLEM

Below 10 Generslly no permesd ity problem dus
1o 00 um HMoweve' SO0dium HeMILive
crops may show lesf burn

10 18 Posmibie permeadbi ity problems with
clay loams and clays

Above 15 Peormest  ty problems sm likely on

8l miners solls with pomible sxceo
tions of NG and (0amy Mands
High sodwm solls con be reclamed by soplcsion of & cacium source
(s Gypsum Reguirement) and thorough leeching

QRGANIC MATTER .

Boil orgenk matie consisls of decaying Plant and snimal resdums The
anount prasent in ol B Influenced Dy the alimate of the ares and manege
men! prectices Organic marter Infiyences soll structure. serstion, wete:
PONet 810N wiate' holding capscity #nd Provadmesource of plant nutrignts
-oec oy Altrogen phosphorus and sullur

NITROGEN

NOIOPen recomMmendst iOnt #78 DEsED 0N O/QANKE MALIS! O OFgANC NITIORe:
AILe ARIOPEN, CrOP 10 De grown. and yeld goal Digani Altiogen v the
Arogen bound 10 Orgenic Matu Approximetey 2

w of tha nﬁvoﬂf
Becomem svellable during the gredng samon N trate-nitrogen is the form
OF AILrogEn Mast svakabie 1o DML Avaiabie nilrogen s the amount of
orpanic MHIOgER end Aitrate- niRDGer SvaBDie 1o the crop during the
WO W INg N

Nitrata-nitrogen it sesily leechell through the soll profile end lovt 1o the
Crop When Righ ANIOgen Il Bre (eommended on sandy solly or long
emOn Crops 1 DD atiom Wil Detter Vtiize the ppled nitrogen end
MNeiD 10 Svod \ate semon delciency I nitrogen fertilize’ 4 8O0e0 10 wale’
weed for HOOd Igation, The AILIOGen recommendstions may heve to be
o romned up to 40N depend ing o i iency

Whars 10 tome of manure/A or more 870 A0p!ed. reduee N 1ec ommenastion
&y 38 e /A/wsn .

High smount 0f NIrogen remaning Btter § crop indicetes B secumyletion

of AMIogen i Becuring and O emeumt of ferthiter Thould be gradusly
reduced An sccepiable level renidus nitrogen u 2040 1be A Level

roste than 100 v and should -
Lap me crope wo OO 818 DIODe |y
oo ieted A Haw =) © NOCUIBt 0N MEy

e benetc i Inomany canen — &

-

. - .
PHOSPHORUS FE

PROSONOIUSE 8 PON-MOD I8 NUI/eNt M S8y CONvEIad 10 UNnave labie Tormy ‘
®0ec ally In Righ pH, calcareows SOl O In MOCErste 1O exireamely 8 O
solls The conversion of fertilizer PROSOROTUS 1O unaveiiabie forms s less
900 in 8Os thet have s pH renge a! 5 87 5 bu! does 0ccur Over 8 per 00

of time Appiication of phosphorus fertilizer in 8 band slong 108 anc
DelOw the seed will generally increase fertiiizer efticiency and s recommend
oc 101 s0iis that heve 8 high phosohorus fixing capscity Application rates o
phosohorus fertilizer can ususlly be reduced by 60% when bande ~
cossive ratem of phosohorus Tertilizer will reduce the svellability o )
postibly (ron which may result in yield reduction of some crops -
POTASS UM MAGNESIUM CALCIUM SODIUM I
Potess um G81iC@ncy 1 MOST COMMONIY SISOC #1800 with Bcid and/or sandy
80/ Magnesium deficiency @ Mmuch less common than poless um oeficiency
but can oecut in sandy soils Celcium 0r 800 um deficiency s seldom (T ever
tound m s0is The presence of sxcems sodum it evelusied with the e
changesble sodum parcanisge Irrgation wete cOntakm valyIng ADNOUNTY

of these slements ano should be tonsidersd when getermining & o
fertility progrem

SULFUR

Sulfur deficiency i @enerslly 8ss0C ated with sandy soils thet heve »°
organic matter leve lem than 13% Applcstion o some of the switur
fortilizer In 8 starter tertilizer may prevent ealy sasson deficiency in some

crops Varying smounts of sulfur can be found In irrigation water ano
shou'd be conndered when applying sulfur fertiiizer -
ZINC

Zinc tartilizer recommendations ere 107 an INOIQanic sOUICe Buch M 1inc
sultate which i Drosdcest and incorporsted This methoo of soplying £inc
tertilizers should have 8 residusl eftect for 24 yesrs Zinc tertilizer car
880 be inciuded in startgr fertilizer and banced 8t sbout 20% of the re
commaended brosdcest rate Tha method of sppicetion will probsbiy neeo
to be repested annusliy depending on 101l test velues Zinc cheiate fertilize:
may be used 8! sbout 1/3 the applcetion rete of Inorgenic products

IRON

Brosdcest applcations of inorganic iron fertilizer such o ferrous sulfate
ore inettective In correcting won defciency beceuse Inorgenc 1fon s
Quickly tisd up in the soil An iron deficiency i bes! corrected by reying
the crop with 8 2% ferrous sultete solution (1% for potatoes) a! & rete of
20 -30 gallons scre beginning 8 soon e sutficient lea! 1o lage s presen
to Intercep! the sorey The sprey ERERIKELON Mey Need 10 De repestec '
yoliowing of folsge Dervisty

MANGANESE COPPER AND BORON

Yield response 10 these nutrients m uni kely in most coses Howeve o7
crops 90 have s highe! reauirement for these nutrients and & ve'a re
mey Occur, Suth 84 in sandy S0t where the organic matter deve' is 4
CoNsive SpPIICOTIONS Of These NUIHeNnts May Couse TOoXC Lies In sOME s
Use fertilizers contaning these Autrents with caution

LIME REQUIREMENT

A (ime 'eauItemen! 1 Selermined on soils thet heve s pM o1 6.2 or lews &

liming ecid S0l better crop growth and Increasec yieiol can oftern b
chioved Optimum soil pif values vary Sepending 0N the crop being growr
but, in geners! shou'd be between 6 0 ena 7.5 Before liming #udy 1©

tollowing 1ec10rs 10 determing the necessity of lime (1) pH In the subsc

$hould be less then 6.2 (2) emount 0! Lime being spplied (n the irriget ¢

woter, (2) crop being grown Thorough incorporation of hime into th
srtece 8 0f 50/ 1w necemsary 10 maximum stfectiveness Apply Lime ony
after the 80/l Aes Deen tes'ed tince 100 Much Lime may be # harm!

® 100 Hitle The ime recommendstion i bDesed on an etfective colc ur
corbonme sauiveient - ~ECCE -~ ~of 80% The recommended liming (sl
will incraase 80/l pH 10 spproximately 6 5 inJyears ECCE s cependent o
fwmoress O lime, Purtity. end smount of water present Know the ECCH
belore SRy ing Lime 50 tha! the Necesssry 80Ut ment in apcalor
s Can be made

Gystum 18QuiTement recomMmmMendationt &8 mece when the sxchangest .
P00 UM DETCEntage axceads 10% The recommencation b given in tons A of
100% gypoum Gypsum (colcium) is reguired 1o reciaim solis high in sod ur
(sodic s0ils) In sddmion 10 epplcation of gypsum. the sodium e'lecte
80 MUS! Rave DIope Granege Ind De leached with good Queliily wa'e
(high colcium 1Oow S00/um) 1O remOove The Sxcess S0 UM -
It s0ils contan more then 1% free Lime the 1ollowilg Matersls may be
used in plece of gypsum Convert tor/A of gyps.m required (o 1004 ©
e Mate 8 seiecied by uwng the o ropriate facter

MATERIAL = TONS OF MATERIAL

(100% BASIS) SOUIVALENT TO Y TON OF GYPSUM
Popcorn Sultyr 019

Elomente Butfur ™ 01%

Sulturie Acid . * 08

Liene Sultyr \ (] ]

Forric Sulten 109

TEXTURE {

Toxture i 8 USDA classllication besed on the percen sge of send + ‘
slay in the soll Bang st and clay Derticies 8re divided scording 10 viie

PARTICLE PARTICLE 812€
Sano B0 migrons 1o 2 millimeters
i 2 10 80 microm
Clay Lo then 2 microm ‘

Tonturs athects DIant AULHENT RoidIng CADEC Ty BEIETION wate: Penet/ st o
WRG we e hoIdIng Capee ity
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SATURATION PGRCINVAOC "X " v w302

Groms 01 water required to wet 100 grams of 80il 1o the sturstion point
The saturetion Percentage it related to 10l texture

SATURATION PERCENTAGE TEXTURE
ow Send o' Loemy Send

20 35 Sendy Losm
3% .80 Loem or $i1t Losm
80 6% Clay Loam
85 13% Ciay
Abowve 135 Ususlly organi pest or muck

The water holding capec ity of s Ba when i1rigated and sllowed to drein
® a0 oximately hel! the saturetide perconisges About hall the water holo
iIng capacity i avalisbie 10/ crop e

L ‘ d

The pH of 8 sofl paste we! 10 WS ON Mes. #t the degres of scid ity o
slhaiinity. A pMiem then 7.0 naic pH 7.0 s neutral, and & pH greate
e 70 n s

.. »

PLANT RESPONSE
-'-su Too scid 1or most crops 10 90 well
42 88 Adepted 10 growth of acid tolersnt crops
45 A0 Adsptied 10 growth of most crops
80 7% Optimum range 1or crop growth
7% -84 Adepted 1o growth of most crops
Above 8.4 Ind cates 8 sovers 00 UM Probiem
However sodium problems cen occu’ ot
Fia PH vaivee (ower than B 4
FREE LIME y

A positive test (Yes) indicates the! the soil conta ns greater then 1% free ime

ELECTRICAL CONDUCTIVITY

Electricel conductivity (ECE) of the saturetion paste extract mestures the
801 salinity PLemt 10Ierance 10 SN Ty varies but SOOVE SOMe lave’ 8l crop
yieios begin to dec!ine The 10/low i ng table relates salinity levels 10 sxpecied
CTOD TMDONSe

SALINITY LEVEL

EXPECTED YIELD REDUCTION %

Very Low 0

Low 0 10
Medium 10 - 2%
g 2% 50
Very High 80 100

P oo weter QU Ity MANSgEENT O WIS DENeT 810N Caum sl inity prob
orms. B0l selinity » reduced only by leeching with good Quelty water A
erh ing requirement con be calculnted If the crop 1o be grown ang ol

ond (1 1Igation water slinity e known

EXCHANGEABLE SODIUMPERCENTAGE

This value NAwcates the deg ee 10 which the s/ exchange complex s satur
e with sodium Excess exchangest s sod um reducet wile! permesd ity
ond 105 1O SOMe Diants

EXCHANGEABLE SODIUM
PERCENTAGE EXPECTED PROBLEM
Below 10 Generslly no permesd ity problem due
to sodium HMoweve' sodium semitive
croos may show les! burn

10 18 Fombla permesbiinty problems with
Clay loams and clsys
Above 15 Permest ity problems s likely on

o minea S0l with posble exce
1ons 0f sandL 8Nd 1o8My Mnal
High sodwm ol cor be reciamad Dy applceton of 8 cocium sOurce
(ses Gyosum Requirement) and thorough lesching

QRGANIC MATTER

Boi orgenk matie comnsists of dm\n plant and animal residuss The
nount present in sol B Influenced by the alunate of the sres and maensge
ment prectices Organic matter influences ol §TrUCture S8 0N water
PONEIali0n water hOId ing CADBCITy #nd Provides 8 30uIce Of DIant Autrients
- ally nitrogen phoshorus and su'tur

NITROGEN

NATOGEN rMECOMMEndst Ond 878 DISET 0N OTQANIc MBLIE! O OTQAN . NItIogen
AiLrate ANrOPen, CrOD 1o be grown end yeid gosl Organc nitrogen i the
ARIogen Bound 10 Organc matuw Approaimately 2 8% of thy Aitrogen
becomes svallabie during the gredeng semon Nitrate-nitrogen s the form
Of NILrogen MaE svakabis 1o oty Avaliabie Nt ogen i3 the smount of
Opanic RHMIOPER Bnd Al ate- nENOGer Bva b8 10 The Crop duting the
POW NG MO A

Nitrgta=nitrogen s s 'y leachel through the soll profile end lost 10 the
Crop When Righ ANIGEN rled e recommended o sandy solls or long
IO CrOpe. MR MDD ICatons Wil Detter UHZe The SODTIES NITTOgen and
N 10 O late mon deteiency 1T Atrogen Ter1ilire 4 008D 10 wate’
W 101 Hood rgation the ANIOgen recommendstiont may heve to be
o ramsed up 10 40N depend ing on eficency

Whers 10 1om 0f manura/A of mors #78 800 ed. reduce N recommendstion
&y 38 e/ Nwn

g smount 0! Nrogen remen ing Kt 8 oo wm o scumyietion
o Mrogen W BoCuring and smoumt of terthizer Should be gredun iy
reduced AN scepiatis level renidusl nitrogen s 2040 e /A Leven
e then uo ve n ould *d

Lagume crope v OOt 0 DIODely
g seted n nocuiaten maey
e benatc

.
PHOSPHORUS P
Phosohorus. 8 NON-mObIle NUIrent, M SEkily CONveried 10 uneve able forms ‘
sspecially in high pH, calcareous solls, Or In MOCErste 1O axtremely 80
s0lis The conversion of fertilizer PRoOSPhOrUS 1o unaveiisbie forms s e
re0id in s0ils thet heve s pH renge 0! 5 87 6 DUt does occur over a per o0
of ime Application of phosphorus fertiizer in & band slong vide 8nc
DelOw The seec will generally increass fertiizer atficiency and s recommend
oc tor 80113 that Rave ¢ high phosohorus fixingcapecity Applicationrates o
phosphorus fertilizer ~an ususlily be reduced by 60% when bander "
cetsive rates of phosphorus fertilizer will reduce the availability of 2/
postibDly (ron which may result in yiueld reduction of some crops
POTASS UM MAGNESIUM CALCIUM SODIUM l
Potess ur: 081 IC @nCY I MOST COMMONIY SI80C 8180 with 8CiC and O s8Ny
s0/is Magnesium deficiency i much e common than potass um geficiency
byt can occur (n sandy soils Calcium or s0dium deficiency s seidom (f ever
ftountd n s0Hs The presence of excem sodium (1 evelueied with the ex l

changesbie sod um De/cantsge Irrgation water cantaim varying amounts
of these elements and should be comidersd when Gelermining & o
fertility progrem

SULFUR

Bulfur Geficiency is genersily 8ssociated with sandy soils thet have ac
organic maetier leve' less than 13% Application of some of the sty
fartilizer in 8 vtarter fertizer may prevent serly samon deliciency in S0
crops. Varying smounts of sulfur can be found in irrigetion water ano
should be considered when spplying sulfur tertilizer * §
ZINC

Zinc tartilizer recommendations are 197 an INOIgaNnic SOUTCE BuCh &8 110
suifate which i brosdcast and incorporsted This method of spplying 2inc
fertilizers should have 8 remdusl etfect tor 24 yvesrs Zinc fertiizer car
sisc be inciuced in startgr fertilizer and banded 8t sbout 20% of the re
commended brosdcest rate Thu method of spp i etion will probebly neec
to be repested snnually cepending on 3o/l test values Zinc cheolate fertilizer
may be usec &t abou! 1/3 the sppicetion rete of Inorgenic products
LRON,

Brosdces! applications of inorganic ron fertilizer, such ot ferrous suifate
are inettective in correcting won defxiency Deceuse Inorgan< iror
Quickly Lied up intheso!l An iron deficiency is best corrected by seray g
the crop with 8 2% ferrous suifete solution (1% for potatoet) et & rete ¢
20-30 galions acre beginning 8 soon 88 sutficient lea! Toilage s Drese
o intercep! the soray The SO/ ey SORICELON May Need 10 De repestec
yeollowing of 1o age pervisty

MANGANESE COPPER AND BORON
Yield responte 10 these nutrients m unlkely in most caser Howeve: ‘;r"‘

crops do have 8 highe' requirement for these nutrients and Y yeld re
My OCCur, SUCh 88 in saNdy 80118 where the Orgenic matter deve! is IC
cotsive SppIcations Of these nulrients May Cause tOXiC i In SOMEy
Use fertiiizers containing these aytrients with caution

LIME REQUIREMENT

A lime requirement 1 Selermined on soils that have s pH o1 6.2 or lews €
liming 80 8018 better crop @rowth and increased yielos cen often b
schioved Optimum 80/ PM values v’y CEDENT NG ON e o0 DE NG PIow "
bul. in geners shou'd De Detweesn B0 ana 7 85 Before iming study 5
1oliowing 18ctors 1o determing the necessity of lime (1) pM in the subsc
should be 1ess then 6.2 (2) smount 0! Iime Deing BRI Ied (N the irrige! ¢
woter, (3) crop being grown Thorough incorporation of lime into
nirfece 8 0f 80/l W necemsary 107 maximum ettectivensss Apply Iime oniy
etter the #0il hes Deen 1asted since 100 Muth Lime may be & harmty
® 100 Hitle The ime recommendstion is Desed on an etfective caic un
corvonmte equiveient - ~ECCE ~—of 80N The recommended liming ran
will increase 30/ pH 10 spproximately 8 5 in 3 years ECCE s dependent o
fiveness OF Lime. purity, end emount of water present Know the ECCE
belore soPying Lime 80 tha! the Necess’y BI |ustment in 8pLcatiar
e CAN De Mmade

CYPSUM REQUIREMENT

Gypsum reQuirement recommendations e mMade when tThe exchangest «
0dium perceniage exceeds 10% The recommendstion s given in tony'A of
100% gyosum. Gypsum (calcium) is required 10 recisim solls high in sod ur
(s0dic s0ils) In pogtion to epeixcetion of gypsum, the sodium affe e
801 Must have Rrope dranege and De lsached with good Quality wa'e
(Righ caicium 1ow 800U ) 10 remOove the Excess 100 M >
It soils contan more than 1% free lime the followisg materiais may be
used in place of gypsurm Convert tond/A of gypsum required 1o tont ©
he Mater s miecied by unng the appropriate fecter

MATERIAL YONS OF MARTE RIAL

(Y00 BASIS) SQUIVALENT TO 1 TON OF GYPSUM

Popcorn Bultut s LX)

Elomental Sulfur ™ £ 0%

Sulturie Acig 4 - 08

Lime Sultur ) 08

Forric Bulfors 108 ¢
TEXTURE

exturs 8 USDA rlasalicetion besed on the percentege of sand ‘
slay In the soll Bend Wit and clay particies are Jivideo sccording 1o viie

PARTICLE PARTICLE §I2€E »d
Sarc B0 microns to 2 miliimeters
| I 2 10 80 microm ‘
Ciny Lo then 2 microns {

Toxture athacts 2iant AULrient ROIdIng CADEC Ty SHrETION wate! DEnetrat ol
R w18 RO NG CaDEE Ty
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SATURATION P(M:!N'AOI "7 Py ?
Groma of water reauired 1o wet 100 grarms of sl to mwmm pont
THhe sturation Dercentage it relatsd to soll texture

BATURATION PERCENTAGE TEXTURE
Beow 20 Senc or Losmy Send
20 3% Sendy Losm
3% - 80 Loem or §ilt Loem
50 8% Clay Loam
85 138 Ciay

Abowe 1385 Ususlly organic peet or muck

The wete: holding cacecity of s BIa. when irrigeted and sllowed to drein
# aoproximetely hel! the saturerds percentage About hall the weter hoio
Ing capecity s avalisbis 1o crop W

2 i '

The oM of 8 sofl pasts we! 10 WEBNETON Mesy 8 the Segree of scidity o°
sikalinity. A p¥ tem ther 70 macic pH 7.0 s neutrsl end & pH grester
han 70 n e S

zb:" . PLANT RESPONSE
Below 4.2 Too scid tor most crops 10 90 well
42 8% ACSpted 10 growth of 8cid tolerant crops
45 A0 Adepted 10 growth of mort crops
60 - 7% Optimum renge 1o crop growth
75 - 84 Adeoted to growth of most crops
Above B4 Indicates 8 seve s $Od UM Prodiem
Howeve: sodium Rroblems can occur ot
' P PH values (ower than B 4
. FREE LIME '

A potitive test (Yer) indicates thet the soil containg greater then 1% free lime

ELECTRICAL CONDUCT!IVITY

Electrice conductivity (ECE) of the saturetion paste exirect messures the
80 salinity Pt 1088Nce 10 1IN Ty varer DUl BDOVE SOME level 8 cTop
yioids begin to deciing The follow ng table relate sal nity levels 1o o x pac 1ed
Crop responss

BALINITY LEVEL

EXPECTED YIELD REDUCTION %

Very Low 0

Low 0o 10
Medium 10 2%
g 25 80
Very High 80 100

PO Wte QUAITY MEnsQEMment o Wl DENeI BLION Cause sl inity Drob

‘orms. Boil selinity i reduced only by lesching with good quelity water A

loach ing requirement con be calcuisteo If the crop 1o be grown, end so!

OO (HHIQETION Wt s8Nty B Tnown

EXCHANGEABLE SODIUM PERCENTAGE

This value ndcateos the deg ee 10 which the s/ exchange complex s satur

g1 with sodiwum Excest axchangesd e s00 um eI uCHs WEle DeMesh ity

end s 1ox K 10 sOMmae plants

EXCHANGEABLE SODIUM
PERCENTAGE EXPECTED PROBLEM
Beiow 10 Generslly no permesbiiity problem due

1o SO urn Howeve' SO0 iui M ITive
crops may how lea! burn

10 18 Posibie permeadbiiity problems with
Clay loams and clavs
Above 16 Pormest ity problems em likely on

ol miners sols with pomble excep
tions of snds and loamy nay
Migh sodwm solis can De reclamed by apeston Of 8 Cocium source
(oo Gypsum Reguirement) and thorough lesching

. ORGANIC MATTER

Boil orgenk matie consists of cwq plant and snimal residuss The
amount present in sol 8 Influsnced Dy the slmate of the sree snd manege
menrt practices Organkk matter Influences soll structure seaton. waler
Penetration wiler holding capecity #and provam s source of plent autrienty
spec 8y nitrogen PRONOTUE #Nd Wity

NITROGEN

N rOgen recommendst one 576 DD 0N Organic MALIe! O OIgan C NITroge:
N ELe ANIOPEN, Crap 10 be grown and yield goal Orgenk nitroger i the
Alrogen bound 1o orpenic matww Approximately 2 8% of tha nitrogen
becomes svallabie during the gredeng seeson Niate-nitroges i the form
Of Nilrogen Mast svakabis 1o EBRTL Avaliabie nirogen I§ the smount of
orpenic BHropen end Aitrate- nNEQEn BvAIRbIe 10 The C10D during the
POw NG o N

Nitrate-nitrogen s sty leachall through the soil profile and lost to the
crop When Rgh ANIOen THies B rscommended on wndy ol or long
MO n Crops !t 800 et om Wil Detter Yiiline the D ed NiLIOgen end
RD 10 o ate semon det ity 1T Altrogen Tertil e 4 SO0 10 wals’
Wed 1o Mood (r1gation, the AIIOgEn 1eEOMMEndsiiont may heve to be
ncreased up 10 40% depending 00 st ency

Whers 10 tom of manura’A 0f moce 878 A0 ed reduge N recommendstion
ay 38 e/ Nwn

High amount 0f nitrogen remaning Ftte s orop W“ , soumuletion
of nitrogen W sccuring and ameumt of tertliter should be praduslly
reduced AR scepiabie level residusl nitrogen i 2040 ibe /A Leven

renie than 100 ve ond should .
Lagume cropy o A’ rOOT 818 PIODerly
OO et m lu. L NCCuiston ey

b benatc -

‘hmphowt 8 NON-MObile Nuitriant, M Selily CONvertied 10 unave abie form:e
especially in high pH, colcoreous solls, O in MOCersle 1o exiremely #C 0
20ils The conversion of fertilizer PRONOAO UL 10 Unave isble forms s 89
re0id (n s0ils thet have s pH renge of 5 87 B but does occur Over 8 per 00
of time Application of phosphorus fertilizer (n 8 band slong vide anc
DO Ow the seed will generslly Increass fertilizer eticiency #no s recommaend
ocd for 8018 that Aave & high phosohorus fixing capecity Applicstion retes c"

PHOSPHORUS F 72 ;
|

phosohorus fertilizer can ususlly be reduced by B0% when bance” "«
consive rates of phosphorus fertilizer wili reduce the sveliability of 2/

possiDly 1ron which may resuit in yold reduction of some crops

POTASS UM MAGNESIUM, CALCIUM BODIUM l
Potess um Geliciency s MOSt COMMONlY BISOC 8180 with 8cid and o sandy
s0/is Magnesium deliciency ® much less common than polam um aetc eny
byl can occur in sandy soils Colcium or 800 um deficiency s seidom I even
found in s0is The presence of excess S0dium it evelusted with the ex I

changestis sodium perceniege (1Hgation wate: contaion varying amounits
of these slements and should be conpidersd when Gelermining & 1o
fortility progrem

SULFUR

Sultur ceficiency is genersily eMociated with sandy sois that heve &
organic matter level lems than 1.3% Applcation of some of the suifur
fertitizer in 8 wlarter fertilizer may prevent early semon deticency insone
crops Varying smounts of sulfur can be found in rrigation weter ana
should be contdered when spelying sulfur fertilizer ’

ZINC

Zinc tertilizer recommendations ars 197 en INOrganic sOUTCe Such &8 1 nc
sulfate which i brosdcast end incorporyied This methoo of applying 2inc
fertilizers should heve & residus effect for 24 vears Zinc fertilizer car
eiso be included in startgr fertilizer and banded st sbout 20% of the re
commended brosdcart rate This methoo of sopiketion will probably need
1o e repested annuslly depending ON S0 tes! velum Zinc cheate fertilaze
may be used 8t sbout 173 the appl/cetion rete of inorganic products

IRON

com—

Brosdcmst sODIEtions OF inorgenic ran fertilizer, such o8 ferrous sultate
ore inetiective In correcting won defxiency bDeceuse Inorgank iron s
Quickly tied up In the soll An iron deticiency i Des! corrected by spreying
the crop with 8 2% ferrous sulfate solution (1% for potetoe) at & rate of
20--30 galionwacte beginning 8 s00n 88 sufficient les! 1oilage is Dreser:
W0 INtercep! the ey The sOrey EPRIKELON May Need 10 De repestes !
yollowing of foilsge perristy

MANGANESE COPPER AND BORON
Yielo responite 10 these nuttrients M uniikely in Mmost coser Howeve §of .

crops 00 heve 8 highe! requirement 107 these Nulrients and § yeia re
My DCCur, Such 8% 1N S8ndy BOIIE where the Orgenic marter deve it ¢
costive sDPIIcatIoNns Of these Nutrents May Coule toxiC Il (N sOMEs
Use fertilizers contaning these Autrents with caution

LIME REQUIREMENT

A lime reQuitement 1§ determined on soils thet have s pH 0 6.2 o lems E
liming ecid soily, better crop grow'h end increased yieids can ofter by
chioved Opltimurm s0// DM valust v’y CEDENT NG ON tHe CrO0 DE NG grow”
butl, tn geners shou'd be between 80 end 75 Belore iming study 1H:
tollowing fectors 10 determing the necessity of lime (1) pH in the subsc
hoult be less then 6 2 (2] emount of 1ime being SR Ied (N the (11ige ¢
weter, (3) crop being grown Thorough incorporstion of lime into 1+
surtace B of 801! W necemary 107 maximum effectiveness Apgly ime only
after the 80l Aes Deen 1180 since 100 much lime may be as harmt,
® 100 Hitle The Lime recommendstion s Desed on an etlective calc un
corbonete squiveient - ~ECCE ~~o! BO% The recommended liming fal
will increase 30!l pH 10 sopros imately 8 5 in 3 yeers ECCE woependent o
tineness Of lime. purily, and amount of weter present Know the FCCE
Belore SEPIying Lime 80 Tha! the necesss 'y B3 ustment in sppicel or
e Can De made

SYPSUM REQUIREMENT.

Cypsum reQuiremant 1ECOMmMendstiont e Mace when the sxchengest .
SO0 ium percentage sxceeds 10N The recoammendstion » given in tons A of
100% gyosum Gypsum (cicium) I8 reQuired 10 1ecisim s0lis Righ in sod !
(sodic s0ils) In sadition 10 epoicetion of gypsum. the sodium stfe e
80 Must Reve 0roper dranege and be leeched with good Quaiity wa'e
(high colcium. 1ow 80T WM ) 1O remOove the Sxcast S0 U -
I soils contan more than 1% free ime the followimg materals may Le
used in plece of gypsum Convert tona/A of gypsum required to tons ©
e Sate 8 Wecied Dy ukng the a0 o0’ ete facter

'

MATERIAL TONS OF MATERIAL

(100% SASS) p SOUIVALENT TO 1 TONOF GYPSUM
Popcorn Sultyr x 019

Liemantel Bultyr - 0%

Buiturie Acid i * 081

Lime Suitur ) (] ]

Forric SBuitore 109

TEXTURE f

Tonxturs 4 8 USDA classilication besed on the percentege of wnd » ‘
Slay In The sl Bang Wit ang clay perticies are divided sccording 1o sie l

PARTICLE PARTICLE 5126
[ TR BO ~ o te 2 millimeters
LIl 210 80 microm '
Ciay Lo then 2 microm |

Toxture sttacts plant AULrent Moiding CADec Ty SR ETION wile! Denst sl o
SR Wt e RO ing Capec Ty
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“YUOATDON P!ICCNYA“ . Th) -
Grorms Of wate: reau 80 1o wet 100 grams o' soil to IN nﬂuw point
The saturation Perceniage i relsted to 80/ texture

SATURATION PERCENTAGE TEXTURE
ow 20 Send o' Losmy Send
20 35 Sandy Loem
3% - 80 Loem or Bt Loem
80 8% Clay Loam
85 13% Ciay
Abowe 135 Usueliy orgeni pest or muck

The weter holding capec ity of s BIc when (rrigated end $llowed to drain
o0 oximately hel! the saturats percentage About hell the weter heid
Ing CapOC ity M avalisbia 107 crop

. .

The pH of 8 sofl Reste we! 10 ST 0N MEMU ® the Segres of scidity o
slkpiinity A pMiem then 70 neci pH 70 i neutresl end & pH greste
Hhan 70 s st aee

g ' PLANY-IES’ONSE

Beow 4.2 Ton acid 107 Mot Crops 10 60 well

42 8 AGSapted 1o growth of acid tolerent crops
-8 A0 Adepted 10 grovith of Most crops

40 78 Qptnum reange 107 crop growth

7% 84 Adepted 10 growth of most crops
Above B A INCICotes # s@veres SO UM DrOD I

Howeve: sodium problems cen dccu’ 81
o Vs PH vaiues (owe than B 4
FREE LIME '

A potitive tent (Yas) indicates thet the soi! conte ns greater then 1% free lime

ELECTRICAL CONDULCTIVITY

Electrice conductivity (ECg) 0F the saturetion paste exirsct mMess. res the
o0l el inity Plant 10le/ence 10 Nty varies DUl BHOve SOME level 8l crop
yioids begin to deciing The 10/iow ng tabie relates sal Aty levals 10 axpecied
CTOp TeNpONSe

BALINITY LEVEL

EXPECTED YIELD REDUCTION %

Very Low o]

Low 0 10
Mact um 0 2%
Mg 2% 50
Very High 80 100

Poo weter QU ITY MAanepeMmen! o waler Denei Rl On CouM W Nty prob
o Boil selinity i1 reduced Only Dy leeching with good Quaiity water A
loach ing reguirement con be calculmted If the crop 10 be grown. and so
N 1 HGETON wale MIifity Me kRown

EXCHANGE ABLE SODIUM PERCENTAGE

THhis volu® NOCEIEN LA 0 Cug 80 10 which The sO1 EXChange cOmpler s satu!
et wiih sodium Excess axchangesd e 500 um UL et wile! DOImesh ity
ond W 1oxx 1o some plants

EXCHANGEABLE SODIUM
PERCENTAGE

EXPECTELD PROBLEM

Beion 10 Generally no permesb ity problem due
o sodium Howeve' sOdium seMitive
Crops may show leat burn

10 18 FPomible permesdiiity problems with
clay loams end clays

Above 15 Permast ity problems e likely on

O miners sSils with posbie exce
1one 0f sands and oMy sands

HO'\ Wdwm e Con De riamed by applceion o & cocium mOUrCe
(s0e Gypaum Reguirement) and thorough lesching
ORGANIC MATTER
Boil orgenx matie conssls & uuvw plant and sni sl residues The
SRounl present 0 ol B InRuerced Dy the slumate of The ares and mansge
ment prociices Orgenk matter Infiuences soll sfructure. sereton,. wate
PeNnet 80N water hold ng capm ity o Provees 8 s0uTCe O plant nutrienty
-pe 8y nitiogen phoshoru and sltur
NITROGEN
NIOer recOmMmMEendet O §70 DESET 0N OIgaNIK MABLIE! @ DIGANC NITIOQe:
AN ANIOPEN, CIeP 1O Do grown and ywld goal Orgenc nitrogen i the
Arogen BOund 10 Orgenc Mmatiw Approximately 2 8% of tha nitrogen
Becomen prailaie during the greeng seeson Nitrate-ritrogen 4 the form
of Nitrogen Mest svalabis 1o GABRTL Avaiisbie ni1rogen s the amount of
orpan BMLIOgER and Aiate - nOgs” wvi Bbe 10 o CTOD Guring the
POW NG -
Nitigrg-nitrogen s seei'y lsachal through the soll profile and ost to the
Crup When Righ ANIOgen raies e recommended on Mndy S0 o long
MON CIODE W BPD Catom W Detter ULHEe The BDOLeI NITIOgen end
Belp 10 evei0 late semmon detcimncy 1T ANrogen etz 4 MO08d 10 wale'
et 101 HOSd (rrgEtion tThe ANIOSEN 8 OMMEends! iont mey heve 1o be
W ramaed wp 1o ADN depending on effc ey
Whes 10 1o of marure'A o mors M8 B0 ed reduge N recommendstion
Sy 25 on Awn
High amount 0! AITrogen remaning #ite 8 crop ““ " oecumylntion
@ ATogen W Bocuing ane noumt 9! tertiize should be gredusy
et uond An scspisbie level remidun AItTOgen W N-—“ e A Levels
e Man 100 ‘ve e Whovia
ERRE s S
L IO AL ')
e benatc @ nomany caees

o —— ’ o

L] '“'l o0 propery
Inoouisten may

PHOSPHORUS F i
PRosohorus. 8 ROAMOD IS NUIrent M G88ily CONverted 10 UNave able formy '
Spec ally in high pH. colcareous SOHL, O (A MOTeste 10 axtremely 8o
s0lls The conversion of fertilizer PROsOROrUS 1O unavailabie forms s 1ess
a0l in 80ils thet hove apH renge of 5 8-7 6 but does occur over s per 00

o! time Application of phosphorus fertilizer 1n & bana slong vide 870
DOOW the seed will generslly Increess fertilizer etticiancy ana s recomment

oc 100 80/is that heve 8 high phosphorus fixing capecity Applicationrates of
Phosphorut 1ertii 287 Can Ususily De reduced Dy B0% when banoe” "~
cotsive rates of phosphorus fertiliver will reduce the aveilability of 21

POsIDly (ron which may result in yield reduction of some crops

POTASS UM MAGNESIUM CALCIUM SODIUM '
Potassium 08liciency I MONT COMMONIY PIOC B18d with 8ci0 and ‘o sandy
8Cils Magnesium defciency ¥ much les commen thar potes um detic e

but can occur in sandy s0ils Calcium o1 s0d iurr deficiency s seidom (1 .,.
founo i sors The presence 0f excem sOdum it evbusied with ™he ex I

changest 1 sodium perceniege |1geton wate: CONBEM VB yING B OUNTY
of these slemerts and should bDe consdered when Celermining & o
fortility progrem

O_UL'UR

Sulfur geficiency s Qenerally 880C 8180 with sandy soils tThat Rave #°
organic matter ‘evel less than 1.3% Appicstion of some of the ity
fortilizer in 8 Flacter fartiizer may Preven! o8y samon deticiency (n sor e
~rops. Verving emounts of sulfur can be found In irrigation weter ana
#ould be convadered when spplying sulfur fertilizer L

ZINC

Zine tertilizer recommaendations are 197 80 INOTQANn SOUICE Buch & 1ind
suitete which s brosdcast end incorporated This methoo of spplying 1.nc
fertilizers should have & remdusl effect tor 2.4 vesrs Zinc fertilizer car
oo be inciuced in startgr fertiiizer and banded #t sbout 20% of the re
commended brosdcast rate This method of spplation will probably neec
Lo De (epeRIed ANy depending on s0 tes! velues Zinc cheate fertiiae:
may be used 8! sbou! 1/3 the applation rete of Inorgenic products

IRON

con—

Broedces' aOpIcations of inorgank (1on fertilizer, such os ferrous sulfate
ore inetiective in correcting wron gelcierncy bDecours Inorgank ron i
Quickly ied up In the 80!l An iron deticiency is Dest corrected by spTey ng
the crop with 8 2% ferrous sulfete solution (1% for pctatoet) ot 8 fale 0!
20-30 gallons/scre beginning s 8000 8 sufficient leal foilage it Drese
to intercep! the soray The sprey appic et on may Need 10 D repeate
yollowing of toiisge pervists

MANGANESE CO'_’_E_‘ AND BORON
Yi0ls responte 10 these nutriants @ unikely (n Most Coses However sc"

crops 00 have 8 highet requirement 10! these nutrients anc 8 yie'd

may OCcur, Suth 81 0 Mandy 808 where the 0rgan ¢ matierdeve’ s IC
cotsve MRPIICAIONS OF these nutrients May cause toxicities in OMe .
Use fertilizers containing these autrents with ceution

ELM[ REQUIREMENY

A Lime 1equitement 1w Oelermined an soils that heve s pH 0! 6.2 or lews B
liming ecid soils, better crop growth end incressed yi gy cen ofter bty
achioved Optimum s01 PH vBlues vy CEPENding 0N e Crop DO NG growr
bul, in geners should be betweesn 80 anc 7.8 Before iming Buady 1My
tollowing teciors 1o determing the necessity of lime (1) pM in the subs
hou'd 08 less than 8 2 (2) smount of ime being sppiied (n the (rrige ©
woter, (3) crop being grown Thorough icorporstion of lime into t*
surtece 8 of 801 m necemary 10 maximum eflectiveness Apply Lime only
ofter the 80/l hes Deen tested Since 100 Muth Lime may be ;s hermi,
# 100 Hitle The lime recommendsticn 4 besed o on eMective coic un
corbonae squivtient - ~ECCE ~~o! 80N The recommended liming sl
Wil increes. 80/l pH 1o spprosimately 8 5 n I yeers ECCE » dependent o
timenress OF Lima. Puritly, and amount of weter present Know the ECCE
Balore BRIy ING Lime 80 tha! the Aeceme’y & uaTment in 8pE a0
WieCRn D msde

SYPSUM REQUIREMENT

Gyptum 18Qu I 1emen! recommendstiont 878 Made when the eachengest ¢
O IUm PErcentage sxceeds 10% The recommendation i given in tony A o
100% gyosum Gypsum (colcium) I8 requited 1o reciaim solis high in sod ur
(sodic soils) In sddition 1o ePpication of gypsum. the sodium effecie
80 Must heve DIoDe A1 NMge IND Do Ieached with gouUd Quality wa's
(Righ calcium, 1ow 800 /M) 10 remove the Sxcess s00 UM

I sy contan mors than 1% free lime the followiag materas may be
used in plece of gypsum Convert tond/A of gypsum requires 1o tons o
he MEte 8 Mg Dy Unng the e op e fecter

i

MATERIAL TONS CF MATER AL

(100% BASIS) SOUVIVALENT TO 1 TON OF GYPSUM
Popcorn Sultyr 4 018

Elomentel Bultur & 0%

Sulturie Acia ‘ & 08!

Line Suityr ' (I}

Forric Bultore 109

TEXTURE 14

funm e USDA clessilication based on the percentege of sang )
Slay In the soll Beng ¥t and clay particien 878 divided secording 1o s

PARTICLE PARTICLE 8. 2¢
| TR 80 micront to 2 millimeters
L Ll 2 vo B0 microm \
Chay Lo then 2 micran

Tonture athects plant AUTHEN! NOIGIng CADSC Ty, BHETION wile: penet sl o
nd wale holding capec Ty
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SATURATION PERCENTAGE:

Groms 0f weter 100y ed 1o wet 100 grama of 01 1o the sturetion point
THe #1uretion percentage it releted 1o sl texture

L F waa Ol

ATURATION PERCENTAGE TEXTURE
Beiow 20 8en3 0’ Losmy Send
20 38 Sandy Loem
380 Loem or §11t Loam
80 o8 Clay Loam
5 138 Ciay
Above 135 Uiy orpenik pest o much

The wete: holding copacity of s KBIa when ir7.gated end sllowed 1 drein
W a0 0rimately Rell the saturetlie percentage About hell the water hoid
g CRpac Ity W avaiabie 101 Crop e

pH . '

The o of 8 sofl Pasts wet 10 WENELON Mesy # the degres of scidity o
Shalinity A oMt then 7.0 h@eid pH 7.0 m neutrel end 8 pH grente
han 70 u s

”~ PLANT RESPONSE
Seow 4.3 Too scid for Most cropt 10 80 well
42 84 Adepted 1o growth of 8cid tolerent crops

48 AC Adapted 10 growth 0/ MOost Crop
s60 7% Optienum renge 107 crop growth
78 -84 Adepted 1o growth of most crops
Above 8 4 INGCaten 8 sever s $00 UM Probiem
However SO0 ium Prodbieme can Gccur ot
' g PM valums (owe than B ¢
. FREE L/ME .

A Dositive tent (Y as) indicates that the $01 conate ng greater than 1% frae lime

ELECTRICAL CONDUCTIVITY

Electrice conductivity (ECE) ©F the saturetion Paste Sx'ract mestures the
0 salinity PLart 1olerance 10 WINty varies byl BDOVE SOMe levy 8l crop
yi2as begin 1o deline The 100w ny tab e relates 88/ Aty levels 10 sxpec ted
Crop responee

BALINITY LEVEL

EXPECTED YIELD REDUCTION &

Very Low o

Low 0 10
Med um 10 2%
g 28 80
Very Hgh 80 100

Pao: water QU ity MINagement O wEle DENEITRTION Cause wlinily prob
s Boi selinity M reluced Only Dy leeching with good quelity water A
leach ing requirement cen be calcuinted 1 the crop 1o be grown. #no so'
OO0 (11IGETION Wter Wity B KnOown

EXCHANGEABLE SODIUMPERCENTAGE

THhis volul NGLatos The 089 ee 10 which The S0/ ExChange compier i stus
01 with sodum Excoss axchangest s s00 um rEOUCEt WRTE! DOTMEAD ity
ond m1ox 10 sOMe plants

EX” 'ANGEABLE SODIUM
FERCENTAGE

EXPECTED PROBLEM

Beow 10 Generslly no permesd ity problem due
1o 00 um Moweve' Odiu™m SeMitive
Crops may thow les! burn

10 1§ Pomibia permesd ity problems with
clay loams and ciays

Above 15 Permest |ty problems e likely on

S mines 0 wWiTh pombie sxce
Lons ©f sands end 108y Nl
High sodwm solls con be reciamed by applcston af & cacium Ource
(s00 Gypaurm Requirement) and thorough lsaching

. DRGANIC MATTER '

Soil urgenk matie comnsists o' uuv » Plant and animsl residums The
anount present in soll B iInfluenced by the slimate of the a7es #nd maensge
ment practices Organic matter Infiyences sl structure. Se8t0n walte:
PONETIILION Waler ROIdINg CADESITY BND PIOV/OM 8 S0UTCE O DIENT AUTHIEATY
aepec @y AlLIogen PROERO U N ity

NITROGEN

NATOPEN recOmMmends! :Ont 878 LIMD 0N OTganic MELTe ©F OIRan < Nitroge:
AL AN DPEN, CIED 10 De grown and yid goal Orgenk nitrogen i the
nrrogen Dound 10 Orpganic matuw  Approsmately 2 8% of ha nitrogen
Dec - mam svallatie Guring the groseng seemon N ate-nitogen s the form
of nilrogen Mt svakabie 10 pleTy Auum. nitrogen 1 the smount of
Orpanic RHrOgER and Ahate - A Nogen A evalabie (o ;o crop duting the
PO W INg N

Nitrate ~nitrogen 4 s 'y leschell thiough the sl profile end (0% 10 the
CIop When high AlLI0gen rales B (eommended on sandy solls o long
MON Cropd 11 D0 cetom Wil Detter Uiilize The BD0 LS AILIogen ane
PelD 10 Bvow e memmon et ency 1T nitrogen fertilize 4 SOOI 10 vater
Wed 1o Hood Hgation, The AlIogen recommendations may heve to be
oo remsed P to 40N dpending on et ey

Where 10 toms of manura’A o mors 88 800 d. reduce N recommenastion
by 38 e /Alen

Hgh smounm of nm-pn remaning stie 8 crop w--n- o accumuietion
o mitroger B Bcouling end ameoumt of terthizer Shoukd be pradusly
reduced An scepiabis eve residus nitrogen 8 20-40 e /A Leven
eaie Then !U ve v should .

Lagume crops v OOt 818 PrODeT |y
OO eted A U O st en may
Ba benelic @ hmany cases ¥

- —— - —— — - - .

‘ . -
PHOSPHORUS
PRosonorus 8 NOA-mOobile Aulrient, i SEily Cunve tes 1o unava labie forms '
soec ially in Righ pH, colcorsous sOls, O in MOderate to axtremely &0
solit The conversion of fertiiizer PROIDNOTUS 10 unaveilabie forms i less
re0'd n soils thet have s PN renge of 5 87 B but does occur over a perod
of time Appiication of phosphorus fertilizer in 8 Band slong sioe a0
DeOw the seed will geners |y incremse fertilizer etticioncy ano i recommend
o 101 80118 that Rave 8 high ohowphorus fixing capacity Applicationretes of
Phosohorul fertilizer can urudily De red.. x by 80% when bande” “-
consve raten of phosohorus tertilizer will raduce the svailab ™
postibly (ron which may resu't in yuld red < ion of some ¢
POTASS UM MAGNESIUM CALCIUNM BODIUM
Potass um G1CONCY 1§ MOt COMMONY BIBOC 180 wiih 8cid and o1 Andy
$0ils Magnesium delic ency W much les _ommon than potasum deficirncy
Byt can Oecur in sandy sciis Calcium or 800 ium deficiency s seidom feven
found m 8041 The presence Of excem sOJium s evelusied with the e
changestie s0dium percantege |r1getion wate: CONTm vB'YING BNOUN,
of these slements and Should D cCONpidered w *n Getermining & o
fortility progrem

Suifur oeficiency s genersliy assoc 81ed with sandy sois T2 Reve &
organic matter level less then 1.3% Appikation of some o the W iur
fortilizer In & Barter fartilizer may prevent sarly sesson oeticiency in some
crops Verying emounts af sulfur con e tound In irrigation water and
hould be consaered when spp iy ing sultur fertilize: "
ZINC

Zine tertilizer recommaendations sre 1or 80 INOIGENc POUTCE BuCh B8 2/
sulfate which is brosdcast end incorporited This methao of applying 2inc
ferriizers should heve & rendusl effect tor 2.4 vears Zinc fertiizer can
#is0 be incluoed in startyr fertiizer and bended #t sbout 20% of the re
commended brosdcast rate Thm method of sppi<ation will probadly neec
10 Do repeated snnuslly depending on 301l test velues Zinc chelate fertilze
may be used 8t Sbou! 1/3 the spplcation rate of inorgenic progucts

IRON

'-oooc-u Wwehications of inorgenic (1on fertilizer, such s ferrous sutete
ore inettactive in cotrecting won defxiency bDeceuse INOrga < ron i
Quickly Led up in the sdil An iton deficiancy i best correciec by ey ng
the crop with 8 2% terrous sultate solution (1% for potatoes) et & rate of
20-30 galions/acre beginaing 8 soon 8 sutficient lea! foilsge u presen’
to intercept the soray The oy BPRIKALON May Need 10 DE repestec
yolowing of foilspge pervisty

MANGANESE COPPER AND BORON
Yigld respInee 10 these NUITIENtE M Unikely In MO Coses Howeve: jor Ii

Crops 4o have 8 highet reqy rement 10! Thess NUTrients ana 8 ye'o re
My OCCuT. SUEh 8% ih sandy BOs where the Orgenc matier deve iy IC
COtt ve SDDIICOTON OF These NUIrents May Couse tOXC Lies In BOMEw.
Use fertilizers contaning thess Autnents with caution

LIME REQUIREMENT !

A (ime reQuIrement 1 Gelermined on s0ils thet heve s pM o' 6.2 o lews B
liming ecid s0ils, Detter ¢rop Growth and Increased ywelds cen ofter by
chioved Qptimum s0.° pM valust var'y CEpending ON e Crop DeNg grow”
byl in genersl $hou'd be between 60 and 7 8 Befure iming #udy the
tollowing 18c107s 10 Oelerm ing the necestity of ims 1) oM in the subsc
should be less then 6§ 2 (2) emount of [ime Deing 80P Ied (n the irriget ¢
weter, (3) cror being grown. Thorouph incorporation of Lime into th,
surtfece B8 0f 8011 w necomary 107 maximum estiectiveness Apply lime oniy
atter the 20/l hes Deen e e Since 100 Much Lime may D & Farmty
# 100 Hitle The lime recommendstion s Desed on an etfective celc un
corbonme squivaient — ~ECCE ~~0' B0% The recommended liming ra!
will increese s0i! pM 10 spproximately € 5 in 3 yeers ECCE o dependert o
fineress OF Lima. Purity, 8nd emount of water present Know the ECTE
belore epO/iying Lima 80 tha! the Necesss’y &I UITMent in 8D or
rates Can De MR

GYPSUM REQUIREMENT

Gypsum reQu remen! rCommendetions 8 mede when the sxchaogest
sodium percentage sxcesds 10% The recommendation i given in tons A of
100% gyosum Gypsum (colcum) s requ red 10 recisim sciiy Righ insod ur
(sodic soils) In sadition teo eppieation of gypsum, the sodium atle e
80 MUt Rave RIope: S1aNege END De leeched with OOd Queiily wa'e
(Migh ColCIum . Iow BOT UM 1O reMmOove the excest SO0 um -
It soils contan more then 1% free Lime the followilmg meterials may be
veed n place o' gypsum Convert tord/A of gyDsum Tequired to ton &
The Mate s seiecied by Usng the s op wte factor

MATERIAL . TONS OF MATER AL

(100% BAS(S) i COQUIVALENT TO 1 TONOF CYFSUM
Popcorn Sulttur X .
Elominte Buttyr > 01%

Suiture Acig ‘ + Ge"

Lime Buityr . o

Forric Bultore 108

TEXTUNE /

’umnri USDA clam !
olay In the ol Bare

bassd 0 the percentege of send o s
Y POrthoaee are Oivided SELOrEINg 10 b1k

PARTICLE PANTICLE SI12E
| TR B0 microns 1o 2 milimeters
LI 2 to 80 microm |
Ciay Lem tha' ! mcromns

Texture attacts plant AUTHENt hoiding CADES Ty SETETION watar penetratio)
R wale holding capec ity
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CATURATION PERCENTAGE

Grams 0f weter required 1o wet 100 grems of 80l 10 the ssturetion point
THE sty ation DOrceniage » reated 1o 80/ texture

ATURATION PERCENTAGE YEXTURE
Below 20 Send or Loamy Send
20 3% Sendy Lowm
3% 80 Loem or §it Loem
80 65 Clay Loam
5 138 Clay
Abowve 135 Usudlly 0rge" & past 0 muthk

The weter holding copec ity of a Beid when (11 igated and Slowed 10 dran
M0 ox imately halt the sty etm pecentege About helf the wete: holo
WG CRDAC Ty  avaliabie 1O CTop e

.

The o 0f & sOF DESte Wwel 10 MW ELON MMyt The degres of scidity o
slhaiinity A pH lom then 70 weed p™ 70 u neutrel, and & pH greater
wan 70 8 seaios

ﬁ PLANT RESPONSE

Beow 4 2 Too scid for most crops 10 00 well

47 58 Adep1ed 10 growth 0f 80 tOIerant Crops

*8 &0 Adapted 10 growth of most crops

60 7% Optimum range 101 6100 growth

78 -84 Adepted tu growth o1 most crops

Above 8 4 Indicates » severs s0dium prodiem
MHoweve: sodwm Drobiems can occur o
pH valuet (ower then B &

FREE LIME

A positive et (Yes) indicates that the 01/ contans graater then 1% free lime
ELECTRICAL CONDUCTIVITY

Electricel conductivity (ECE) 0f The saturation patte extract mestures the
SO s8Nty PLent 10IeTNCE 10 MMty varet DUt BDOVE $OME leve 8l CTOp
yedsbeg nto dec ine The (00w ng tabie relat1es sl Aty levels 10 axDec ted
CIOp resOnee

SALINITY LEVEL

EXPECTED YIELD REDUCTION. %

Very Low 0

Low 0 10
Med ium 10 28
Migh 2% 80
Very High 80 100

Poo' wite' QUi Mansgement OF wile! DENET/RLION Cous Walinty prob
s S04 selinity B reduced only by lehing with gOOd qualiity wele' A
lsaching requirement can be caicuisted ! the crop 10 be grown, end o
SN 1HIQatION wale Mlinily e known

EXCHANGEABLE SODIUM PERCENTAGE

This volue AGCates the oegree 10 which the s/ exchenge compiex w satur
000 with sodium Excems exchengead s sod um reduces wale Dermesd ity
ONG M 1OXKE 1O 5OMe plants

EXCHANGEABLE SCODIUM

PERCENTAGE EXPECYED PROBLEM
Below 10 Generslly no permast ity probiem due
1o 00 ium HMoweve' sodium ensitive
crops mey show lee! burn
0 18 Pomibie permesdiiity problems with
Ciay 'oams N0 Clays
Above 15 FPermest ity problems sm likely on

S miners 0l with pomible excep
Lons 0f snos and 1oamy Mnos
High sodum 0N con Do reciamed by epRiceton o 8 calicium source
(soe Gypsum Requirament) ana thorough leeching

ORGANIC MATTER

Soil orgenk METier comMsts o decaying Piant end enimal residum The
emount present (n 8ol m Influenced by the climate of tThe a7es and mansge
ment practices Organic marter infiyences soll SIructure. SerTon. wate:
PONEIratiON waler Rold ng OBty and DIOVIEN S S0uTCe O plant nutrients
;mpec 8y nitrogen phosphorus and sultur

NITROGEN

NATOen rer dmmendst o 878 DEsed ON DIGANIE MBLIE! OF DIPANC AITroge:
NILEte ANrOgen. Crop 10 be grown and ywld gos! Q_r_%nx nitrogen i the
nitrogen bOund to Orgen< mate’ Approximatey 2 8% of this nitrogen
becomes svellabie during the grewing samon Nitrate-niirogen is the form
of nilrogen Mot evaiisbie 1o plemis Avalabie mt_'%'\_ " the smount of
Organic NHrOgen 8nd Ailrete-nRROgen Bva abie 10 The Crop during the
POW NG WO N

Nitrate~nitroger i eeti'y lesched through the soll protiie and lost to the
Crof When Righ NILIogen rEies Bre (e OomMmended on sendy s 0 long
POMON Crops W MODLCatons will Detter UTiHize the DL ed nitrogen and
MID 10 avold lete semon delency 11 ntrogen Terllize W SO0SD 10 wetsr
veed 101 HOOO Ngelion The AILIOREN TeOMMEendstiont may have 10 be
incromsed up 1o 40N Seps ding on ettc ey

Where 10 tone 0 menure A or more 479 800 ed reduce N recommaenaet on
Oy 35 s /A/won

High amounm of nitrogen remaning #fter 8 Ccrop Indicetes BN BECumuietion
of NItrogan W BCCuring and the amount of fertliiter should be gredusiiy
Ouced An sccepiabis level @' resious nitrogen s 2040 Ibs /A Leven
oroater than 100 ws. « Sx e ve end #hou'd be rdBuced

Legu 2 crops can . O_r’m ’_q'u OO 80 Properly
NoouIe ed nitsogeh Tertiizer will npt be benetcl Seec inoculstion may
e Denelic @ in many cases ’

- - - o - g - E—

PHOSPHORUS

PRosohorus & Ronmobile Autrient o eEbily CONverted 1o unevelebie 10rms
WOec #lly In high pH, colcareous OIE. OF In MOTLrate 1O extremely &0
s0lis The conversion of fertiizer PROIDMOIUS 10 UNBveable Torms it less
repid in 80/ thet hove s pH renge of 5 57 6 but does 0ccur over 8 peroa

o! time Application of phosohorus fertilizer in 8 bana slong vide ana
Delow the seed will generally incremse fertilizer etficiancy ano s recommena
o3 100 808 that Rave ¢ high Dhoshorus Hixing capacitly APRLication retes ¢
phosphorus fertilizer can usudlly be reduced by BO% when bance ™
cossve (atem 0 phosphorus fertilizer will reduce the avalisbility of 21
POsibly 110N which may result in yield reduction of some crops e

POTASSIUM MAGNESIUM, CALCIUM SODIUM

Potasy um O8CIONcY I MOK COMMONY BISOC B160 With 8cid and /o’ sandy
20 Magnesium delxancy @ much (08 COMMON than potess um delcency
Out can occu’ In sandy s0iis Colcium or s0d ium deliciency b seidom i ever
tound v 80Us The presence 0f excem 0d um s Svelueted with the e
ChBNGEAD ® SOTIUM DErCENiage (1HQRLON WELE! CONBES VA ving anountt
o! thes: slements and should De CONNITEred when Bete!mining & o
fertilny progrem

SULFUR

Sulfur geliciency W PENerally SMOCIated with sandy S0is that heve an
organic matter level less then 1.I% Appicetion of some of the suifur
fertilizer in o starter fartiizer may prevent sarly semor deficiency in some
crops Varying emounts of suliur con be found in irrigation wate! ana
8 ouid be conngered when 8oy ing sulfur fertilizer

2INC

Zine tertilizer recommendations #re 101 8N INOIGENIc SOUTCE Such @ 2inc”
sulfete which s Drosocest and incorporated This methoo of applving 2inc
fortilizers should have o residus effect for 24 yeers Zinc tertilizer car
sisc be incluted in martg fertilizer and bandad #t sbout 20% of the re
commst _8d Brosdcert rate This method of sppication will probadly nesc
to be repented annuslly depending on o test values Zinc chelate fertilzer
may be used 8t sbout 1/3 the app/ation rete of InOrgenic progducts

IRON "

Brosacest sppIcations of inorgan irg  fertilizer, such o8 ferrous su'tate
ore matiective In COrEcting ITONn 04 <IENCY DECOUNM INOrganic ron i
Quick v Lt up 0 thesoll An iron deticiency i Des! correctnd by sgrey ing
the ' op with 8 2% ferrous switete solution (1% for potatoes) at & rate of
20-30 pallons/acre beginning 8 800N a4 sulficient lea! foilage s presen:
10 Intercep! the sotey The sorey pLIICELION My Need 10 De repeates !
yo owming of 1o/ age Dertisty ® 1

MANGANESE COPPER AND BORON

Yiel0 response 10 these nutrients W uniikely in most ceses Howeve' o0 )
Crops 40 have 8 higher requirement 19: these nutrients and & yeid re

By OCCUT. BUCh 81 In Sandy $0E where the Organic matte’ sevel i Ic .
COMIve SRDIICOTIONE OF These NutHients May COUNE o LI N sOmEw)

Use fertilizers contaning these aytnenty with caution

LIME REQUIREMENT i

A Lime requitement 4 0elermined on oIl that heve s pH 0! 6.2 o lews B
Himing 8cig soils, DOtIRr Crop Prowth and INCreeses yeias cen often ©
schioved Optirium 801 DM values vary SEDENTINg ON the crop Deing grown
But, in geners. shou'd be between 60 ena 7.6 Betore Liming Mudy the
following 18c1ors 1O Oeterming the necessity of lime (1) p™ in the subso
should be less then 6.2 (2) emount of Lime Being 8R! 8T (n the (rriget o
weter, (3) crop being grown Thorough incorporetion of lime into the
surtece B 0f 80 W necemary 10 maximum stisctiveness Apply ime ony
etier the 30l has Deen teNed since 100 MUth LiIme may be #; harmiy
8 100 ittie The lime recommenastion 4 besed on en etfective celciur
corbonse sauvelent -~ ~ECCE ~~0! 60% The recommenced liming rat
will incraese 50/ p™ 10 spprosmate'y 8§ 5 in 3 years ECCE o cependent o
fineness of limae purity, end amount of weter present Know the ECCE
before aelying lime 80 the! the necems’y &1 jusiment i applcanion
retes con be made

SYPSUM REQUIREMENT

Grypsum reauirement recOmmendsliont Se Mmede when the sxcnangest o
00 um parcentage sxceeds 10N The recommenaation is given in tont A of
100% gypsurn Gypsum (coicium] io required to “sciaim solis high in s0d un
(s0dic soils) In sddnion to epplcetion of gypsum the sodium atfec e
SO MUt have Rrope Jranege INT De Bethed with guad Queity wa'e
(high calcium low 0T um) 10 remMOove the Sxcess »Od um.

11 soiis contan more Then 1% free Lime the following materials may be
weed in place of gypsum Convert tona/A of gypsum required to tons ©
e mater e seiecieu Dy unng the oo op’ wie fector

i

MATERIAL TONS OF MATER AL

(100N BAS IS EQUIVALENT TO I TON OF GYPSUM
Popcorn Sultyr 016

Elomene Cultur 01§

Sulturic Acie 061

Line Suttur o

Fortic Sultere 108

TEXTURE

Toxture 4 8 USDA class 1ication based on the percentage of send,
Slay In the so!l Bend st and clay particies 87e divided secording 1o siie

PARTICLE PARTICLE SI12€
———— e ————
[ TRE] B0 microns to 2 millimaeters
[ I 2 10 80 microms
Ciay Less then 2 mcroms

Texture attects RIant NULrEnt ROIding CADEE Ty SBTRLION. wile! Danetral o)
NG wate’ hOlding capec ity
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SATURATION PERCENTAGE

Groms of weter required 1o wet 100 grams of s/l 1o the Mturstion point
THE Mturation DerCeniage 4 T aled 10 801 texture

ATURATION PERCENTAGE TEXTURE
Beow 20 Send o' Loemy Send

20 35 Sendy Loem
3% .80 Loem or St Loem
80 65 Cley Loam
65 138 Clay
Above 135 Usudliy 0rgenc pest or muck

The wate: holding capecity of a Bea when i17.gated and 8llowed 10 dren
W A0 o mEtey Na ! the saturetien percentiege About helf the waie holg
NG CORAc Ty W Bve abie 107 Crop wee

2=

The oM 0f 8 0N PESTe we! 10 MW ELON Mastu #e the degree 0f scidity of
ohainicy A oM lom then 70 ned pH T 0 w neutrel and & pM greater
than 70 & skaine

PLANT RESPONSE

It

Beiow 42 Too 8cid 107 MO CroD4 10 30 weil

42 &8 Adspted 10 growth of 810 tolerant Crops

8 00 Adepted 10 growth of most crops

60 758 Qotimum renge 10 crop growth

76 84 Adepted 10 growth of Mokt crops

Above B 4 Ingicates o seve s $0J um Pprodiem
Howeve' $00Ium Proviems can occu’ ot
PH vaius ower then B 4

FREE LIME

A DOotitive ten! (Yesl indicates tha' the 80/ conta nt greater then 1% free lime
ELECTRICAL CONDUCTIVITY

Electricel conductiviry (ECg) of the saturation paste extract messures the
SO Wity Plent 108 aNce 10 MIINITy varet Dut SbOve some level 8!l crop
yields beg n to decline The 1ollowing tabie reletes salinity levels 10 sxpected
CIop response

SALINITY LEVEL

EXPECTED YIELD REDUCTION. N

Very Low 0

Low 0 1
Med ium 1028
High 26 %0
Very Migh S0 100

Poor wal®’ QUity MANSQEMEn! OF wEle DENET ETION CouM Wl inity prob
orns S0l slinity it reduced only Dy leeching with good Qualily water A
oeching requirement can be calcuiated If the crop 10 be grown. and ol
and (rHgetion wile salinity 8Te kROWN

EXCHANGEABLE SODIUMPERCENTAGE

Thos volu NOCaIen The Seg ee 10 which The S0/ exThenge compier W sty

0100 wiih sodium Excess exchangest a 500 U reTuCcEl wltE DETMERD Ty

and m1oxic 1o some plants

EXCHANGEABLE SODIUM
PERCENTAGE EXPECTED PROBLEM
Below 10 Generaily no permead ity groblem due

10 s0dium HMoweave: $0dium eMitive
Crops may show lesf burn

1018 Pomitie permesdiity problems with
Clay [oams ano clays
Above 15 Parmest ity problems em likey on

# miners 0L with pOMItie Exce
Lons of sends and IoeMy Ny
High sodwum 80 con Do reciamed by sppliceton of 8 cocium source
(s Gypsum Requiremaent) and thorcugh leeching

ORGANIC MATTESR

o/ organx mMatie comsists of decaying Plant and snimal rescum The
emount present in 8ol 1w iInfiuenced by the climate of the 8788 and mansge
ment practices Organic matter influences 01l FrUCture, S8r8TON. wale’
DONEIIRTION Wt hOIO NG CEDECITy BNT DIOVIAN 8 80UTCE O PIANT AULTients
o ally Nitrogen PRONOTUS BNT Bultur

NITROGEN

NLrOgen recommendst Ons 878 DAET 0N OIganic MBI’ OF DIQaNIC NITIoge:
Nrate AIOPEN, Crop 10 be grown end ywid gosl Orgenic nitrogen o the
nitrogen DOuNnd to Orgenc matwer Approx metely 2 5% of ths nitrogen
becomes evellable during the grewe ng season N irete-nitrogen iy the form
of nitrogen Most evelable 1o plents Av.-'&qug%: W the smount of
Organic ANIOgEn end nitrgte-nlBogen aveiabie 10 The crop during tha
@ OW NG saEeo N

Nitrgte—nitrogen s seslly leached through the 0! protile and lost to the
Crop When Righ nitrogen H1es Wre rECOMMEended on sandy S0t 0r long
MON Crops Wt DO ICEtoN will Detter utlilize the D ed Nilrogen end
D 1o Bvoid lete samon defic@ncy [T Arogen fertilize & SOOSd 10 water
wvaed 101 Hood (HHgetion the AL ONEN TECOMMENnds!Ont may heve 10 be
o eased up 1o 40N Sepending on st ey

Where 10 tors 0! manure A or more 870 80 ed reduce N rec ommencstion
by 35 ibs /AJon

High emounts 0 NIrogen remaning 8118l 8 Crep NG ICEtel BN BECUMyieTiOn
of nftrogen B 0ccuring and the emount 0! fertilizer Thould be greausliy
reduced AR sccepiable level @' residus nitrogen i 2040 ibs A Leven
ronter than 100 Wi o SA T ve ANd A OuId b rdbuced

Legume crops ces . from e $’ 00 8T8 PrOPery

ROGUIETed niLIOgeh (ertiaer will -T' be benetc A Seed inoculation may
b Denelc 8 In many Cales

.
PHOSPHORUS ‘
mnmuuo AULEEn! W Belily CONverted 1O unava abie forms
spec ally In high pH, colcareovs KOIIE. O In Moderate to extremely &0
s0iis The conversion of fertiiter PROSOAOIUS 10 unaveiable forms 1 (e
0 \d in 80ils thet heve s pH renge of 5 87 6 but does 0ccur Over 8 perioa
of time Application of phosphorus fertilizer in 8 bana slong sice and
below the seed will generslly Incresse fertiizer etficiancy ana i recommenc
o3 101 801is that Rave 8 high phosohorus ixingcopscily Application rates ¢
phosphorus fertilizer can ususlly be reduced by BO% when bance” ™
Cottive 10108 OF PhOSOROrUs fertilizer will reduce the avaliability of 2/
POMIby (ron which may result in vold reduction 0f sOome crops i
POTASSIUM MAGNESIUM CALCIUM SODIUM
Potass um Gefciency 18 MOt COMMONIY BIS0C 8180 with 8cid and 0' sanuy
2018 Magnesium defc @ncy @ much |ess COMMON than potess um defc ency
Byt can Occu! 0 sandy 3015 Colcium Or 800 ium ceficiency W seldom | even
found i 803 The presence of excems SO0 um s Svalusied with the ax
CHONQEabI® S00IUM PErCEntage |11IgaliOn wate: CONAEM varying A 0ounts
of these siements and should be considerss when determining & o)
fertiiity progrem

orgenic matter level less than 1 3% Appicetion of some of the sulfur
fartilizer in o starter fertiizer may prevent aarly sesson deficiency in some
crops Varying smounts of suifur can be found in irrigation water and
hould be considered when applying sulfur fertilizer

SULFUR
Sulfur deficiency i QEneraliy #80C 0100 with sandy soils t™he! heve 0"]
i

Zinc tartiizer recommendations ere 10r 8N INOIGENKc SOUICE Such 88 tinc ™

suifate which is Brosdcast and incorporeted Tris methoo of applying 2inc
tertilizers should have & residusl effect for 24 years Zinc fertilizer can
850 be included in sartyr fertiizer and bended #t sbout 20% of the re
commended brosccart rate Tha methoe of 00l 8tion will probsbly need
10 be repested annuslly depending on 30/ test velues Zinc chelste fartilizer
may be used 8! sbou! 1/3 the sppiwation rate of INOIganic products

IRON .
Brosdcast sppications of inorganic ron fertilizer, such 8 Terrous sulfate
are ingtfective in correcting ron deficiency Lecause INOTaNnic ron s
Quickly Led up In the 8ol An iron deficiency i Dest corrected by soreying
the crop with 8 2% ferrous switete solution (1% for potatoes) st & rate of
20-30 pallons scre beginning 8 00N 84 sulficient lea! foliage s present |
to intercept the soray The spray BORIICATION May Need 1o De repested |
yollowing 0! 1o/l age peryisty .}

MANGANESE COPPER AND BORON

Yiold response 10 these nutrients i unlikely in most coses Moweve' 00
Crops 90 have 8 highe: requirement 101 these AUt ents anc 8 yw'd re
MmEy OCEUr, BUCh 8% i sandy $0118 where the organic matter deve' s 1¢
CONIve SPDIICEIONS OF these AUTHENtE MAY COute toXCILies in somEw]
Use fartilizers contaning these nutrenty with caution

LIME REQUIREMENT L

A Lime 1eQuITement i Celermined On S0HE thet have a pH of 6 2 or lem 8,
liming #Ci0 014 Detter Crop Grow'h end INCressed ywiol can olten b
ochioved Optimum 30/ PH values vty Jepending on the crop Deing grown
butl, in genersl shouid be between 60 anc 78 Before iming sudy th
following 18c1ors 10 determ ing the necessity of lime 1) pM in the subso
shou'd be lees then 6.2 (2) emount of lime being 8P/ ed In the irrigetio!
woter, (3) crop reing grown. Thorough incorpore. on of lime into the™
surtece P of 50 4 necassary for maximum etfectiveness Apply Lime only
ot the soll has Deen tested Since 100 much Lime may bDe 81 hermiyl
» 100 INtie The Lime recommendation i besed on #n etective colciun
carbonste equiveient - ~ECCE~~o! 60% The recommaended liming rat
will incresse 80/ pH 10 sppronmately 6 5 in3 yeers ECCE uw oependent on
tineness 0f lima, purity, end amount of water present Know the ECCE
Belore SORyIng ime 50 the! the necessd’y 6 usiment in application
retes can be made
SYPSUM REQUIREMENT
Gypsumm reQuirement recommendslions 818 Mece when the exchangest e ’
sodium percentage sxceeds 10N The recommendation i given in 1ons A o
100% gyosum Gypsum (coicium] is reQuited 10 reciaim 80 ‘< high in s00
(vodic s0is) In sdgnion to eEpletion of gypsum, the sodium affectec
0 MUl have poper dranege Ind De leached with good Queiny we'e
(high calv.um 1ow 80T um| 1O TeMOve The SRCEst $OT (um
I p0ils contan more than 1% free lime the following materisls may be
veed in place of gypsum Convert tona/A of gypsum required 10 tons ©
he Mate 8 e a0 by usng the aporop’ wie fector

MATERIAL TONS OF MATERIAL

(100N BASIS) EQUIVALENT TO I TON OF GYPSUM

=

Popcorn Sultyr 019

Elomerta Suitur 0%

Suiture Acig 06

Lime Suttur 0

Forric Suitere 1090
TEXTURE

Texture w 8 USDA cless/fcation beses on the parcentsge of sand
Clay in the soil Seng it ang cla, perticien 878 Jivided sccording 1o size

PARTICLE PARTICLE SI2E
| TLE] SO micront to 2 millimeters
s 2 10 80 migrors .
Cioy Loes then 2 mcrons

Tonture sttects DIaNT AUTTIENT ROIGING CADEE Ity BRTETION, WETE' DENEIIRLIO!
ond wele’ hOIDing Capec ity
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SATURATION PERCENTAGE

Grams of wate: required 1o wet 100 grams of 301/ 10 the sturstion pont
THhe iU ation Derceniage 4 related to sl texture

SATURATION PERCENTAGE TEXTURE
ow 20 Sens or Loemy Band
20 3% Sandy Loem
3% 80 Loem or 811t Loem
80 6% Clay Loem
65 138 Ciay
Above 135 Ususiiy orgenic peet o mutk

The wate: holding capec ity of o Sc when (11igated end sllowed to drain,
W MO ox imately hall the saturstim percontege About hel! the water hoid
g CApE Ty M aveiabie 107 Crop e

L

The pH of @ soN PDEITe wa! 10 MW ETION Mamu#s the degres o scwdity of
okaiinity A oM lom then 70 nexwd pH 7.0 » neuirel, and & pHN greater
than 70 » shaline

L PLANT RESPONSE

Below 4.2 Too & id 107 MmOs! £10ps 10 00 we!l

42 - 88 Adep1e0 10 growth of 80 tO/erant Crops

8 o0 Adapted 10 growth of Most crops

60 718 Optimum range 101 ¢rop growth

76 84 Adecied 10 growth of most crops

Abovs B 4 Indicaten 8 severs $00 um Probiem
Howeve: sodium Droblems can occu’ 8t
P valum lower then B 4

FREE LIME

A potitive tent [ Yes) indicates that the 8o/ conte nd greater than 1% free ime
ELECTRICAL CONDUCTIVITY

Electrice conductivity (ECg) of the saturstion paste extrect measures the
801 salinity Plagnt 10/erancE 10 M/ INIly vares but sbove some level 8l crop
Yy ds begn 1o decline The foliowing table relstes sal nity levels 10 expected
Crop respONee

SALINITY LEVEL

EXPECTED YIELD REDUCTION. %

Very Low °

Low 0 10
Medium 10 28
"igh 25 80
Very Mgh 80 100

Poo' water QUalitly Mansgement OF wile! DENET/RLION CauM Wl inity prob
s S0 salinity 4 reduced Only by leeching with good quality water A
foach ing requirement can be calculsted I the crop 10 be grown end sol
and 11IgatON wale! Mlin ity BTe knOown

EXCHANGEABLE SODIUMPERCENTAGE

This value NG icates the deg ee 10 which the 8o/ exchange complex m stur
a0 wiith sodium Excess exchengest s sod um educes wale’ PDermesd ity
oNnd 4 1oxiC 1O sOme DN

EXCHANGEABLE SODIUM
PERCENTAGE

EXPECTED PROBLEM

Beiow 10 Generally no permesd ity probiem due
10 s0dium HMoweve' SO0 um eMitive
cropy may show leef burn

10 1§ Pomibia permeadbiiity problems with
ciey loams ena “leavs

Above 15 Permest ity problems em likely or

ol minere s0ls with posible excer
LONE Of MNOE AN 1OAM Yy A0
High sodium sois con be reciamed Ny SERICeION ©F 8 CoCium sOUrCe
(soe Gypsum Requirement) and thorough leaching

ORGANIC MATTER

Boil organk matier consists 0f decaying Plent &nd anime! resicum The
emount prasent in 8ol s influenced Dy the clumate of the s7es And mansge
ment practices Organic matter influences So0) SIructure. SereTON, wate:
DONETIALION witer hOI0 NG CODBCITy 8Nd Provides A source Of plant nutrients
";spec ally nitrogen phosohorus and sty

NITROGEN

NTOgen recommendst 0N B1e DEMST ON OIQENIC METIE! O OIPan ¢ NITroge

Nte AIIOPen. CroP 10 be grown end yeid gosl Organk nitrogen i the
nitrogen bound 1o Orgens matker Approx mately 2 8% of this nitrogen
becomes svellable dunng the greeeing semon Nitrata-nitrogen i the lorm
of nitrogen Mot Sveliabie 1o plamts Avalsbis nilrogen i the smount of
OIPANIc AHTOPEN end Al ate- ARPOGE" Sve BbIe (0 the crop du/ing the
@ OW NG -

Nitrgta—~nitrogen s eeti'y lsached through the sl protiie ena lost 1o the
Crop When Righ AItrogen ra1es Bre recommended on sandy S0y o long
Maon Zrops Wit sopLicetions will better ytilize the applied Nilrogen end
help 10 evosd late semon deticency |1 nitrogen fertilize: W BO0SD 1O water
veed 10' Hood Hgetion Tthe NITIOgen rECOMMendstont may Reve 1o be
ncrassed up 1o 40N depenaing on etfcency

Where 10 1o of manura A of mare 870 800 1ed reduce N recommendation
&y 35 o /AN

High amounts 0f Altrogen remaining sfter 8 crop Indicates 8n sccumuistion
of ARIogen W Bccu’ing end the amount of fertiiizer Shouid be gredusiiy
reduced AR scceptabls level @' resious niirogen i 2040 Ibe /A Leven
preate then 100 w4 o SKOR ve BND $hOuld De rdbuced

Legume crops cae L] n from '._. . NIOOTs M RTORe Y
NOdUIEIed nitrogeh tizer will npt be benetichl Seec inocuistion may
e Denelc (v many cates 'Y

.
PHOSPHORUS

Spec iy In Righ pM. colcaredus 0L O In MOderate 1o extremely &d

'hmholu. B NON-MODIIe NULIEN! 4 Mlily CONVErted 1O uneve isble 'o'ml_]

w0ilt. The convervior of fertilizer Phosphorus 10 unaveiable 1orms s less
e0Id in s0is that have s M renge of 5 8-7 6 but does occur over 8 period
of time Application of phosohorus fertilizer in 8 DINT slong sige ana
DOOW the seed wiil generslly incresse fertiiizer etficiancy ana 1y recommend
o tor s0iis that have 8 high phosohorus fimingcepscity Application rates ¢
phosphorus fertilizer can ususlly be reduced by S0% when bandes
cotrve rates 0F phosohorus fertiizer will reduce the sveilability of 21
postibly (ron which may result in yield reduction of some crops o
POTASSIUM MAGNESIUM CALCIUM BODIUM

Potass um 0@ Ciency I8 MO COMMONly BIBOC 4180 with 8c:d and o' sandy
208 Magnesium delc ency # Much ass cOMmMOn than potass um deficiency
Ut can occur n sendy 301s Calcium o1 00 Ium deficiency s seidom i even
tound n 80 The presence o' excem sOdum I8 Svalueted with the e
Changeabie SOTIUM DECENTAgE (1HGLION WELE! CONEEM valying ANOUNIS
of these semaents and should be consderss whan getermining & o/
fertility progrem

organic matter level less then 13% Appication of some of the sultur
fertilizer in 8 starter fertilizer may Drevent sarly seasson detic ancy in some
crops Varying emounts of sulfur can be found in ‘rrigation water and
$hould be connaered when spplying sulfur fertilizer

ZINC

Zinc tertilizer recommendations are 1Or &N INOIGANIC BOUTCE Buch & Zinc”
sultate whch is brosdcest end incorporated This mithoo of applying 2ine

fertilizers should have & residus’ effect for 24 ysers Zinc fertilizer can

#8is0 be inciuded \n starty fertilizer and bended #t sbout 20% of the re

commaended brosdcert rate This method of sppicetion will probably nees

10 e repested annuslly depending on s0/ test values Zinc chelate fertilaer

mey be used 8! Bbout 1/3 the spp!<etwn rete of INO.GaNIC Products

INpN. !
Broedces! sppixcations o' inorgenic fron fertiliaer, such rs farrous sultete,

o0 inettective in correcting won oefciency Decause Sorgenic ron

Quickiy tiad up In the 8ol An iron deticiency s DESt corrected by spraying

the crop with 8 2% ferrous switete solvtion (1% for potatoes) ot @ of

!

SULFUR
Sulfur geficiency 4 QENe/aly B8S0C 180 with sardy S0is T™hat Reve un]

1

20-30 gallons scre beginnIng 8% 800N 84 sutficient lea! foilege i present” |
to intercept the soray The spray EppIHCELON Mey Need 10 De repested ’
-

yellowing of 1ol spe persists

MANGANESE COPPER AND BORON

Yield responte 10 these nutrients i uniikely in mos ceses Mowever o0
Crops G0 have 8 highe' requirement 107 these nutrients anc 8 yeid re
MmBy 0CCur, BCh 83 in S8ndy 80118 where the Organic matter devel i IC 4
cottive epplications Of these nutrients Mey ceuse toxic i A somirwd
Use fertilizers cONtaning these Autnenty with caution

LIME REQUIREMENT o

A Lime reQuite nant 1§ 08LerMINned ON 0Hs thet have a pMH 0! 6.2 or lem 8,
liming 8cio soils, batter c'op growth and incressed yieids can often b
ochioved Optimum s01' pH volues vty Jepend ng 0N the crop being grown
but, in geners should e between 80 anc 7.5 Before iming study th
following 181078 (0 determing the necassity of lime (1) pH in the subso
hould De less than 6.2 (2) emount of Lime being spp!ed in the irripgetior
weter, (3) crop beng grown Thorough ncorporetion of lime inw th™
surfece B of 30 s necessary 107 maximum effectiveness Apply lime on'y
atter the 0!l has Deen tesied shxe 100 much Lime may be o harmiy!
# 100 littie The ime recommendsation is besed on an et tive calciun
corbonete sauiveien! ~=ECCE ~~o! 60N The recommended liming ret
will increass s/ p™ 10 sppox mately 8 8§ in 3 yeers ECCE s ospendent on
tinenest of lime, purity. end amount of weter present Know the ECCE
before epDiying Lime 80 thet! the necessery 8, ustment in apRlICation
rAtes Can De Mmace

SYPSUM REQUIREMENT

Gypsum require
0dium percentage exceeds 10% The recommanaation is given in tons'A of
100N gyosum G rpsum (caicium) is required 10 reciaim solls high in sod um
(s0dic s0iis) (n sgdiion to eDpIetion of gypsum, the sodium etfectec
80/ mMust have proper drenege and De eached with gUOd Qublitly wete
(high colcium 1ow 0T wm) 1O remOove The Sxcess §0d um.

it s0ils contain more than 1% free lime the foliow g materials may be
used n plece of gypsum Convert tona A of gypsurs raquited 10 ton ©
The 1 a1er 8 s ecieo Dy unng the a0 0D wte fecior

-

MATERIAL TONS OF MATER AL

(100% BAS IS EQUIVALENT TO I TON OF GYPSUM
Popcorn Sultur 018

€ilomente Sultu 0%

Sulturic Acwd 06

| e Suitie (] ]

Forric Sultare 108

TEXTURE

Toxture i 8 USDA clest 1cation beses on the percentage of sang,
Sy In the soll Send. silt and clay Perticies are 0ivided scording 1o siie

PARTICLE PARTICLE 812
| TLE] SO microns 1o 2 millimeters
oin 2 10 30 microm 1
Ciay Lot than 2 microns

Touture aftects Rlant AULHEN! ROIGING CODEC Ty BOTOTION. WElS! PENeTBL 0!
SRS wale hOLding CaDRC Ty

J
AL TECOMMAndEtiont e made whan the OICNG”\‘O.
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SATURATION PERCENTAGE

Grams of weter reauired 1o wet 100 grems of 5011 10 the Mturetion pont
THhe s8turetion DErcentegs 1 related to soll texture

SATURATION PERCENTAGE TEXTURE
vow Sand o+ Losmy Send
20 38 Sendy Loam
35 80 Loe™ or 81t Loem
80 6% Clay Loam
65 138 Ciay
Above 135 Utuelly 0rpgenic peet 0 muchk

The wate: holding capacity of e Beo when i17igated end sllowed to drein
" Moo mately ha!l the satureimem percentege About ha!! the wate’ holo
INg CapE Ty M avaiabin 107 Crop e

i

The pH of 8 sof PEEte wel 10 WM ELON Mesu'®s the degree of scwdity o
olkaiinity A pM lom ther 70 neid p™ 70 m neutrel and & D™ grester
"an 70 & skaline

!ﬁ PLANT RESPONSE

a2 Too 80 1or MOos! crops 10 00 wel

42 - &5 AGSpied 1o grow!h Of 8610 tOI8raNt CTrops

8 60 Adapted 10 growth of most crops

60 158 Optimum range 10! crop growth

76 -84 Adepted 10 growth of most crops

Above 8 4 Indicates 8 severs s0dium Probiem
However $0dium Rrobiems can occu’ 8t
PH values ower then B 4

FREE LIME

A postive et [Yes) indicates that the soil conta ng greater then 1% free lime
ELECTRICAL CONDUCTIVITY

Elactricel conductivity (ECE! of the saturstion paste extrect meatures the
80! salinity Plant 10/erance 10 88/ inity vares but SbOve sOoma level 8ll crop
yields begn to decling The following table reletes sal Dity levels 10 expected
CIop response

SALINITY LEVEL

EXPECTED YIELD REDUCTION. %

Very Low °

Low 0 10
Med um 10:28%
ogh 2% 80
Very Mgh 80 100

Poor wate! QU Ity Mansgement Of wRlE DENE/EALION CoUM W Inity Drab

s S0 aalinity i reduced Only By leeching with QOOd Qualitly waler A

leaching requirement can be calculsted If the crop 10 be grown. and so

ONG 1 HIGRION WRtE MMty BTe KROwWN

EXCHANGEABLE SODIUMPERCENTAGE

This velue nawcates the degree 1o which the S0/ exchange complex i setur

0100 with 300 um Excess exchangesh s $00 U rBTUCEE WSl DRIMeRD |ty

ONa 1 1oxiC 1o sOME Plants

EXCHANGEABLE SODIUM
PERCENTAGE EXPECTED PROBLEM
Beiow 10 Geneisily no permesdiiity probiem due

1o 00 ium However $0dium Sentitive
crops may show lee! burn

10 18 Pomibie permesbiiity problems with
Ciay 'O an0 clavs
Above 15 Farmest 1y problems em likely on

e miners s0ils With posibie exceo
tons o sancs and loamy nds
High sodwum soiis con be reciamed by spplicaton of 8 celcium source
(a0 Gyosum Raquirement) and thorough lesching

ORGANIC MATTER

o/l organk mMatier conssts of decaying Plant and snimal resicues The
emount present in 8ol inhueced by the climate of the sres and mansge
ment practices Organic marter influencer So1 FIFUCIUre. S8rR1ON wate!
PENE RO Waler hOId ng CaDBCITy Bnd Provides e source Of plant nutrients
0 ally nitrogen PRONOTUS and sultur

NITROGEN

NATOgen recommendat ond 878 DBMEI ON DIQANnIc MALTE! O DIQAN C NITroge:

Nitrate NItrogen, CreP to be grown end yield goal Orgeni nitrogen s the
nitrogon bound to orgenc matier Approxmaetely 2 8% of tha nirngen
becomes sveliabie during the greeeing seeson Nitrate-rnitrogen i the form
of nilrogen MOSt eveiabie 10 plamts Avalabie nitrogen i the amount of
0rpanic nHrogen end nitrate-nPOger Bva BbI8 10 the Crop during the
@ OW NG .o N

Nittate~nitrogen it eesl'y leached through the o protile ang lost 1o the
crop When high nitrogen retes ere recommandsd on sandy 804 o long
MOMON CTOPE W11 BODICETON will DEter Uiilize the 8pDLIEI Nitrogen end
hlp 10 evoid \ate somon deticncy | nrtrogen 171 izer W BOOST 10 water
weed 10t Hood it igation the AILIOGEN TEKOMMEndstiOnt may have 10 be
ncreesed up 1o 40N Sepending on etfcency

Where 10 tons of manureA or more 870 800 1ed. reduce N recommenaation
By 35 1w /Awon

High smounts of nirogen remaning etter § Crop Indicetes an accumyietion
of Arogen W S0Curing and the emoun! of fertiize should be grecuel'y
reduced An sccepiatie level @' residus nitrogen u 2040 e A Level
groater than 100 4. A 'e sxomes ve 8nd Bhouid be rdibuced

Legume crops cas . from e § " 100 8'e PrOPeriy
moduinted nosogen fertiaer wil 1! be beneic N Seed inoculstion may

Do Denelic @ In ANy Cales

PHOSPHORUS

mnmudo AULT@n! # S88ily CONVErted 10 unave lable formy
Moec aliy In high pH. calcareous 0L O In Moderate 10 extramely & d
solls. The conversion of fertilizer PhOSOROIrUS 10 Unaveiable forms i less
repid in soils that have s pH renge of 5 87 5 but does occur over 8 period

of time Application of phosphorus fertilizer in 8 band along side ano ]
DO Ow The 48ed will genersliy incresses Tertilize etficlancy ano s recommaend j
o0 for 8018 that have 8 high photohorus fixingcapac ity Applcation rates «
Phosohorus fertilizer can usui iy be reduced by BO% when bander ™
cossve raten 0! phosohorus fertilizer will reduce the avallability of 1

Possibly iron which may result in yield reduction of some crops N
POTASSIUM MAGNESIUM CALCIUM SODIUM

Potass um Oe' Ciency (3 MO COMMONly S9SOC 8100 with 8cid and o’ sandy
808 Magnesium Selicancy M Much (et common then potess um defc ency
DUt coan OCty’ n sandy s0iis Colcium or sodium deficiency 1 seidom (f even
tound in 8018 The presence OF excess SO0 um i Svhulied with the ex
Chengeab'e JOCIUM PErcentage |11gation wate: CONALm valying amounts
of these slements and should be considersd whan determining & 0
fertiiity progrem

organic matter level less than 1 3% Appication of some of the situr
fertilizer in 8 starter fertilizer may prevent early sasson deficiency in some
crocs Verying emounts of sulfur can be found in irrigation water and
Whould be CONNGered when app ying sultur fertilzer

ZINC

Zinc tartilizer recommendations ere 107 8n INOIPANK BOUICE Such a8 2inc™ |
suifate which s Drosdcast and incorporated This method of asplying 2inc
fertilizers shou'd have & rendus effect for 24 yeers Zinc fertilizer can
oo be intluoed in sartgr fertilizer anc banded #t sbout 20% of the re
commended brosscast rate This method of sppietion will probably need
1o De repested annuslly depending on 50 tes! values Zinc chelste fertiizer
may be used 8! BbOu! 1/3 the spp AtiON rete of inorgenic products

IRON

Broeacest spplications of inorgen iron fertilizer, such o ferrous su'fate
ore inetlective in correcting iron defiency DECAUNe (NOTGENnc 0N s
Quickly tied up In thesail An iron deticiency i Dest corrected Dy spraying
the crop with 3 2% terrous sulfate solution (1% for potatoes) ot @ rate of
20-30 galions acre beginning 8 s00n 8 sutficient lea! foilage i present”
W intercep! the ey The spray ERRICELON MEy Need 10 e repeeted !
yollowing of foilage persisty .s

MANGANESE COPPER AND BORON

Y ielg response 10 these nutrients u uniikely in MOoNt comes Howeve: P
crops do have s highet requirement 101 these nutrients and » yw'd re
may Oceur, Such 8% in sandy 3011 where the 0rganic matter devel i IC
COStve APEIICOTIONS Of These NULHENt MBY COUse TOXICILIES In sOMEPW
Use fertilizers containing these nutrents with cavtion

LIME REQUIREMENT .

A Lime requirement 1 Getermined on soils that have s oM 01 6.2 or less 8,
liming o0 0115 better crop grow'th ang ncreesed yields cen often b
chioved Optimum 801 PH values valy CEpEnding On the croe Deing grown
but. in ganersl shou'd be between 60 ano 7.5 Betore iming Mudy th
following 1actors 10 determing the necessity ©f (ime (1) pM in the subso
$hould be less then 6 2 (2) emount of ime being 8D Ied 1 the irrigat o
wotet, (3) crop being grown Thorough incorporation of lime into thi™
surtece B of 40/ W necessary 10r maximum etfectiveness Apply lime only
after the 80! has besn 1ested since 100 Mmuch Lime may be s harmty!
8 100 Iittle The lime recommendstion is based on an etfective celciun
carbonete sauivient - ~ECCE~~of BON The recommenaed liming rat
will incraese 30/ oM 10 spproximately 6§ 6 in 3 yeers ECCE u ossendent or
fineness of ime. purity, and amournt of weter present Know the ECCE
before spRlying hime 80 the! the necessary &d,uttment in applicetion
retes con be mace

SYPSUM REQUIREMENT

Gypsum requirement recommendetions &8 Mede when The exchangestic .
0dium parcentage sxceecs 10% The recommendatiun i given in tons A of
100% gypsum Gypsum (caiCium) is reQuired 10 reciam soils high in s0a um
(sodic s0is) In 830 0N 1o SORICETION Of gypsum. the sodium etfec tec
0 must have prope drensge and De eeched with goOT Quelity watle
(Righ caltium low SO0 UM ) 10 remove the Sxcest SO0 um.

i1 soils contain more than 1% free lime the 1ollowing materials may be
ueed in plece of gypsum Convert 1om/A of gyptum™ required 10 1ons ©
the mate s seiecied by usng the approp e fector

SULFUR
Sulfur deticiency I8 QENEraly SMOCIHTed with sandy s0is tha! heve orv]

MATERIAL TONS OF MATERIAL

(100N BAS'S) EQUIVALENT TO I TON OF GYPSUM
Popcorn Sultur 016

€ lomente Suitur 019

Sultyuric Acwa 06"

Lime Sutfur (] ]

Forrc Sultare 108

TEXTUME

Toxture i 8 USDA clasaifcation basss on the percentege of send,
clay in the soi Send, slit end clay particies e Oivided cording 1o siie

PARTICLE PARTICLE SI12E
Barno B0 micront to 2 millimeters
s 2 10 80 microns
Clay Loss then 2 mcione

Toxture sttects plant AUTTENt ROIGING CADE Ty, BTN WEtS! Penetratior
BRG waler holding capec ity
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SATURATION PERCENTAGE

Grams of wate' reauired 1o wet 100 grams o1 801l 10 the Mturetion point
THE WU BTOA DETCENTEgE 4 TN 10 80 teRTUTE

BATURATION PERCENTAGE TEXTURE
Beow 20 Send o' Losmy Bend
20 3% Sendy Loem
35 .80 Loam or 81t Loem
80 6% Cloy Loem
85 138 Ciey
Above 135 Ususliy orpenic pest or mutk

The wate: holding capac ty of a Bela when (11gated and llowed 1o dran
"ML oL mately Rl the sty st oo ceniege About he!! the wate holo
NG CaON Ty B avaliabie 10! Crop u—.

N 8

The pH 0f & S0 PEITO Wil 10 WENELON MeMu # the degres 0! sciad ity or
ekaiinity A pH g ther 70 secid pH 70 i neutrsl and & pH greater
then 70 & slhaine

ﬂ PLANT RESPONSE

Below 4.2 Too i 10r MOs! crops 10 00 well

42 85 AJepied 10 grow'th 0 8cia tolerent crops

8 60 AGepted 10 growth of Most crops

60 78 Optimum range 1or crop growth

78 B4 Adepted 1o growth of mos! crops

Above 8 4 IR Calen 8 4ve s 00 UM Prob e
HOoweve: $0dium Problems cen occur 8t
PH veiues lowe than B 4

FREE LIME

A potitive test [Yes) indicates ™al the soil conte ns greeter then 1% free lime
ELECTRICAL CONDUCTIVITY

Eilectrice conductivity (ECg) of the saturation paste extrect messures the
80/ s8Nty Plant 10/ 8Nce 10 Wity vaes Dut BDOVE sOMa level 8l crop
yieids begin 10 decline The following Tab!s reiates sl ity evels 10 sxpecied
Crop response

SALINITY LEVEL

EXPECTED YIELD REDUCTION %

Very Low )

Low 0 10
Med um w0 28
Migh 2% 0
Very Mgh 80 100

Poor wate Quelity MAnsperment o wAlE! LRI ELION Couse Wl inity prob
torns S0l s8linity i IS0UCEO BNy Dy B Ing with GOOD Qualily water A
oeching requirement can be calvuisse T The C/op 10 De grown. ang o
Ond (111981 ION Wwale Wlinity B8 Ao
EXCHANGEABLE SODIUM PERTINTAGE
o K il
THis value NG Cates The Geg ee 10 which 1he 80/ SXCRANGE COMPIeX 1 ¥t/
0100 wiih sodium Excess axhangeat 8 800 U rRTUC e WS PRIMest ity
ond s 1O IC 10 sOMme plants
EXCHANGEABLE SODIL
PERCENTAGE EXPECTED PROBLEM
Beow 10 Generslly NO POrMesd ity problem dus
10 00 ium  MOowever S0GIu™ SeNsitive
crops may show lee! burn

10 18 Pomtie permestiity problems with
clay loams end clays
Above 15 Parmast ity protiems am likey on

M minere s0lls with pomibie excer
tions of sends and oMy N0y
High sodiwum 08 CBn De rec cimed by 800ICAION O 8 CBIC UM BOVrCe
(soe Gypsum Roguirement) and thorough leaching

ORGANIC MATTER

B0/ organk Matier consists ¢f decaying PIBnt and Bnimal resicues The
SMount prasent in 801 I8 InTiuenced by the climate of the ares and manage
ment practices Organic marter Infiuances Soll IrUCture BETRTON. wate
peanetralior water holg ing cope ity Mna Providse s uICe ol plent nutrients
;o ly nitrogen phosphorus end sultur

NITROGEN

NILTOPEN MECOMMENENIONE 878 DEST 0N OIQEnIc MALIE G OrPghn C Nilroger
NIl AIrOgen, Crop 1o be § Own 8nd yield gos Organic nitrogen i the
nitrogen BOuNd to Orgenc matier Approximately 2 8% of this nitrogen
becomes eveliable Guring the greweing semon Nitrate-nitragen iy the farm
Of niLrogen MOost evailabie 10 phm iy A_v_o_-!ob‘r LG " 9 the smount of
Organic MNrOgen end Niliate - ARROgEn Sva abie (0 ;0 Crop Guring the
§O W NG w0

Nitrate -nitrogen s ooty lsached through the soil protiie ana 'os o the
crop When Rgh ALIOgen 9IS BFe TEOMMENded 0N Ndy 0L 0 long
MO Cropt Wit BODIICETON will Detter Utilize the seD I ed N1rogen end
Melp 1o Bvord lote semon Seticency | nitrogen fertiizer 4 SO0d tO wete!
wveed 10 Hood 11Hgation the AI/OHen rEEOMMEnds! iOnt may have 1o be
increated up 10 40N depending on ettcency

Whes 10 tone o manure A o more '8 800 ed reBuee N reco nmendstion
®y 35 s /Awn

High amounts 0f AILrogen reMmaning #1188 Crep IndicEtes 8N BECumuistion
of AMragen W BcCuring end the emoun! of tertiiizer Sheuld be preduslly
reduced AR scceptable level @' residusl nitrogen u 2040 o ‘A Levels
roater than 100 Wi o sagues ve and S0 0 be rdbuced

Lagume crops cos . frgm e § ' OO B8 PrOPeT Iy

RGOS BT A ILROPen fertiaer will 1‘ oo Denetc Al See0 nocuistion may
e Danet @ n ey Canes :

R e T P e W WEIER A=Y
.
PHOSPHORAUS
PRosohorut, 8 RON-MObIIE AULIEN! 1 SEBily CONVErted 10 Unava: BbIe 10rms
GpeC dly In high pH, colcareous O O In MOTEatE 1O extremaly &0
s0ils The conversion of fartiizer PhosMOUs 10 UNBve able forms s 18
re0Id 1n s0is thet heve s pH renge of § 60 6 but does occur Over & period
of time Application of phosohorus fertiiizer in 8 band slong vioe and ]
DOOw the seed will generally Increese fertilizer ethiciency ano i recommend {
od 101 808 that Aeve 8 M igh PhOSOhOIUs fixing copacily APDLication rates 1
phosphorus fertilizer con usudlly be reduced by BON when bander
cossive 18188 O PhospNorus tertiiizer will reduce the avelist ity of 21
PO bly (ron which may result in yield reduction of some crops _—
POTASS UM MAGNESIUM CALCIUM SODIUM
Potess um geficiency 18 MO COMMONIY SISOC 8100 with scwd and /o sandy
008 Magnesium el @ncy B Much |88 COMMOn then potess (m delcency
Dyt can 0ctu’ (n sendy s0is Calcium of s0dium deficiency seidom I evan
found v 80 The presence of excess 00 um it SvBlusted with the e
ChONQestIe SOTIUM PErCEntegs (11IgatOn wite: CONLADN varying ANOUNY
of these slaments end should be consdersd whan getarmining e so!!
fertility program

O/ganic Matter level less than 13% Appicetion of some of the situr
fortiiizer in @ starter fartizer may Drevent e8rly seon deficency (n some
crops Varying smounts of sultur can be found in irrigation water ana
shouid be constidersd when 8pplying sulfur fertilizer

ZINC

—

Zine tertilizgr recommendations 8re 10! 8N INOIGENIC BOVTCE BUCh a8 2inc "
sulifate which s brosdcest end incorporeted This methoo of applying 2inc
fertilizers should have 8 residus etfect for 24 yeers Zinc tertilizer can
#10 be included in sarty: fertilizer and banded st sbout 20% of the re
commaended brosdcast tate Thu method of sppicstion will probebly need
10 e repested ennually depending on s0l test values 2inc chelate fertilizer
may Do Used 8! Bbou! 1/3 the spplcation rete of Inargenic products

IRON -

Broscces! spplcations of inorgenic iron fertilizer, such as ferrous sulfate
ore inetlective in correcting ron defcency DECause INOIGANK ron s
Quickly 1ad P Intheso!! An ron deficiency it Dest corrected by ey ing
the crop with 8 2% ferrous sulfate solution (1% for potatoes) at & rate of
20-30 gations acre begnning 8 800N 8t sufficient les! Tollsge present |
to intercept the 8oy The soray 8PRICALON My need 10 De repested i
yeoliowing of fodlage perssty -

MANGANESE COPPER AND BORON

Yield response 1o these nutrients u unikely in most ceses Moweve' o
CTOPs G0 have o highe' requirement for These nutrients 8no 8 yield re
My BCCur. SUEh 8% 7 ARGy $08 whiere the Organic matter devel i I
CONMIve DR AT ON Of These AUIHENTE MEy COUNE TOXC LIS N sOMEw
Use tertilizers containing these aytrenty with caution

LIME REQUIREMENT r

A Lime 183U TeMent it OELETMINGd ON S0 thet heve s pH 0! & 2 o lews B,
iming 8cig S0y Detter crop Growth and incressed ywias cen often b
schioved Optimum s0i pH valuet vary GepINding 0N the /0P Deing grown
Byl n peneres $hou'd De Detween B0 eno 7 5 Betore ming study th
1ollowing 1ec1Ort 1o dete ming the necessity of lime (1) pM in the subso
should be less then 6 2 (2) emount of lime being SppRIed (N the rrigatio:
worer, (3) crop being grown Thorough incorporstion of lime intw Whe™
surtece B8 o 80/ i necessary 10r maximum etfectiveness Apply ime only
otter the 80/ has Deen o180 4ince 100 Muth lime may be 8 harmty
100 INtie The lime recommendstion o besed on an eMective calc un
carbonse sauivalent - ~ECCE-~o! 60N The recommenced liming reh
will incrasse s0! pH 10 spprormately 6 5 in 3 yesrs ECCE w ospendent or
fineness of Iime purity, end emount of weter present Enow the FCCE
before epRIying Lime 80 ThE! the necesss’y & uitment in applcetion
reles can De made

SYPSUM REQUIREMENT

Gypsurm reaui emen! recommendstion 8re MAJe when the exchacgest s .
00 um parcentage axceeds 10% The recommendstion  given in tons A of
100% gyptum Gypsum (cOCum) is 18Quited 10 reciaim soils Righ (n sod v
(sodic sois) In sddion to sPpicetion of gypsum, the sodium etfec tec
SO MUNt have DIORE e NEge NS De leached with gOOC QuBity whie
(hgh colcium (oW 300 Uum) te 1M Oove The SLCER 40O M.

11 s0ils contan more then 1% f:pe Lime the followimg materais may be
used n plece of gyosumr Convent tore A of gypsum required to tons ©
e MATe 8 seec a0 Dy usng the ape o0 wte fed o

SULFUR
Sufyr elicioncy it QENnerally SIOC TR0 with sandy soils that heve on]

MATER AL TYONS OF MATER AL

(100N BASIS) CEQUIVALENT TO 1 TON OF GYPSUM
Popcorn Suttyr 01§

Elomente Sultur 0%

Suituric Acig ne

Lwne Suttur [\ ]

Focrc Sulare 109

TEXTURE

e en——
Toxture i3 8 USDA class ! cation besead on the iarceniege of sand
cley W the soll Beng it ang clay perticies 88 Sivided sccarding e siie

PARTICLE PARTICL SIZ2E
E—— ———— i e - ————
Sero BO micTONS 1 2 Ml ety
L 2 10 80 microm
Cray Loss ther 2 microne

Texture aHECT RIONT AUTHENT ROIGING CADes Ty SBTRTION wiEle Penetigtio:
Amd we' e RO Ing Canec Ty
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SATURATION PERCENTAGE PHOSPHORUS
Z;&m of water requy o wet 100 grems 0f 8011 1D the U ETION DO N PROSONO Ul 8 NON MODIIE AULIENT W S8BIlY SONVETIed 10 UNBvE BbIe 1¢
The sty 0 > L9 1 related to 80 texture GO Ay In high pH. COCHrOOUS BOUE O (A MOdesle 1O Sxlremely &
0iis The convernon of fertilirer PROENOIUS 10 unave i abie Torms
repid in 80l thet have s p™ range 0f 5 8- 7 86 but 00et 0ccur Over # De
of time Applcation of phosphorus fer L) A 8 DINO »

4 DOIOW The s0e will generally incrosse fertiizer sthiciency ana v re
80 ‘iov-- or §/11 Loen 3 100 8018 that have & high PhOSEhorus fixing copecity Ag
6t Cley Loam

138 ¢ Phosohorus tertiiizer con usublly be reduced by BO% when bano -~
) e CONive 1108 0! PhOSOROTUS Tertiliter will reduce the svall st
Above 138 Ususliy 0rgenis paet! 6 muck

URATIONPERCENTAGE 7("&.}‘(
1o Band o' Loemy Send
s Sendy Lowm

Possibly ron which may resu't in yield reduttion of somae ¢
The wate' holding cape ity of » B when Hrigeted end $owed 1o armr
N0 o imately hall the saturstm percentege About haif the wate hoig
NG CaRe ity WM ave iabie 1o cTop e Poten geliciency 15 MON COMMONly BEROC 180 with 8@ and i Y
e 08 Magres um delu wncy # much loss common than potess um del e

Ut can BCt sy sois Cod \ O y seliciancy 14 400 fove
The p™ 0f 8 0N DEste Wil 1O MW ETON My ' the degres 0 scid ity of found in 80ils. THhe DIesence of . 3 OvSiusted with the o=
Shkpinity A pMiem ther 70 wexo p™ 70 w nevtral and & pH greate Chengeshie 10T UM DErCOntage |11 geti CONBEM v yINg BN
"en 7.0 & hoe 0! these esements and should be contdersd when geterm ning » »
PLANT RESPONSE fertiiity progren

Below 4 2 > rOPs 10 90 we

"
'b ¢ ¢ ' o' '@ Wwierant Cr T
-

POTASS UM MAGNESIUM CALCIUM SODIUM

Geliciancy W PENerally SMOCHIed with sandy s0is That heve »

.’E 4 . H‘“?"i\.', v“"‘ oo‘» L orops OIPANIC Matter level lem thar 1 3% Appixe n o! some of the sull
» NP SV TG fortilizer in 8 SLar1er 1ertilizer may Prevent early seeson def TRLY

L} Adepted to growth of most crops crops Varying emounts of

Above 8 4 INGCates 8 4ve s SO0 UM RIOD B o

Howeve' 00 ium DIODI e Can Bl
pM values ower then B 4

Wity n be Tou r Figeton wate' »
wid be connadered when spp iy in v

Liper recommendations 8re 101 an INOTper POUTCE Buth 8 1
sulfate which s brosdcet! ang incorporeted Thia methoa of ¥ Ing i
fortilizers o 3 have & revidus effect ¢ 24 1er cA
o0 be incluoed ir tg' fertilizer and bended #t sbou o! the re
cOMmmMended brosdcert rate Thiu methoo ¢ ' rot Yy N
O DO D8R 0 ANNUR 'y O8 A INg . W ( thaee
may De used &t sbO 1/3 the sppicatc

Yo indcates the! the so/ contant greeter then 1% free

fthe w0 s npmie axtrt
Yy vt Dyt 80O ve »OMe

e IAL e TR M Nty leven
IRON

Srosdcest w4 -1 ron tertilizer, such as e
e netiective or te on de'wancy DeCauM INOTPAr
Quichk ted up in the » nton deticiency 4 DOS! cortected by M0y INg
Meod iur the cf with 8 2% ferig JMate solution (1N for potatoes) et » rete of
Migh - 2C O galons scre Deg ng 8 00N 8 suthicient lea! Toiiege » prese
Very Migh C o . tthe ey The spray SRRICATLION MEy Nesd 10 De reDest
yo owing of ‘olege persnty
Poor wale' Qua ity mansge
orra S0 selinity W reduc
saching requirermen' cen be y . r Yielg response 10 these
o PrLON wale v B RN Crops o have s highe' 1w
mey o eh 8y ke
coNs ve applcations of
Use fartilpen nte

MANGANESE COPPER AN

ExXCHANGEABLE SO MPER

Wi a'es the Oeg e 1O w
1 Escoss exchanges y
O sOme Diants LIME REQ REMENT
MANGEABLE S A Lime reQuirement o v on sois thet have s 0™
PERCENT A . " ming 0 sos. bt ' Prowth ang IncTeesed vy
heveo O c ' 4 Y8’y Cepending on the ¢
t foPenes 3 miween 80 ono 7% Belore
! wing s ¢ ’ the Aecesn iy me 1
L gl De s 1A ' r ot me e f M [ )
wate J rop be ' ’ Thorough orporetic ‘
srtece B o'y e essary 10 maximum altfetiveness A
atier the » hes Deen 1100 SiIfKe 100 Much e Mmay e 0 harr
”® 100 Mivie The e T OMMendal i on u Desed on e etective ¢
Carbonme #au Ve e £C of 60N The reo o e ning
- NCIMENE B0 PO . metely 8 85 nJyears ECCE u oepende
fineness o Y ! [ gl t ! wate! present Know
before D!y ing Pothe necessa’y B
e car be
GYPSUM RE

Be

OrganK Matier conats o decaying Plant and anima resdum The
Aopresent insol m nfivened by the slimate o' 1 »
siices Drgane matter intigences soll stre LI Gyptumr reg O mmends! A e Mmade whaen the e
Wt hola ing capac ity and Droviae 8 & eotpla t 0dium percentage sxceeds 10N The recommencastion s giver
rogen phowpt g st 100% gypsur Y PR . 4P M TeQuIred 1O recigim s0iis high
0 O a0 L stion o gypsum. the 00
. mutt have D'ope dranege Ind be leeched with good @
Nirogen recommends! s 80 Lmand O [ t (high co o» w 808 v 2O ror ve ThE SRCENE $O Py

NITAOGEN

Aiitete Altregen. Crep to be grown. ana . I s0is contan more then 1% free lime the 1o/lowing mate:
nrogen baund 10 Orger mater Apg '
Becomes wallabhie during The grawe g e

o' nitrogen Mmost avalabie 10 plmis Aveiat

o par PArOPEn and nitrate AlRFOe” Bve D e c

veed n place of gypsum Convert tomna A of gypsum requires
e Mete @ e o0 Ly yving ™e O 0D W1e Tactor

MATE Ria YONS OF MATE R I A\

(YOO BASS EQUIVALENT YO 1 TON

W Ow N, - - -
Nitrgte -nitrogen 4 ey lseched thiough t™he ! protile sno the Fopco Sultur 015§
CIop When Righ ANIOgen rElel B rECOMMended On Ndy 8.t 0! 0Ny Eloments § 0%
o rOPe W 80Pk neowil Better WLLiEe the SpDHBd N ilrogen B Sy c A 08
PelD 10 VoD et MmOn ¢ ency 1 Alrogen fertilire W B3OS 10 wate Lme Sult 0 ve
e 1or Hood rrigetie the AILIOGer 1ECOMMEnds! 0Nt may have 10 be Forric Suit V08
Incromsed up to A0\ Sepending on etfc ey
Whe'e 10 tome of manura'A o more 870 Ml ed reduce N rex ommendst or ure s 8 USDA clessit
Oy 35 s ‘Adwor " the o
Hagh emounts 0F ALrogen remaining §11e 8 CTOP NS IICETN N Kt umyie
o nitrogen B Bccuring and the amoun! ¢! fertiiize Shewd be precusl 'y - e
reduced AN sccepiasbis level ¢ resioue Aitrogen B 20-40 pn ‘A Leves S0 microm 10 2 metes
peate than 100 o "4 SR ve and $hou'd be rduced 2 1o 80 micrem
Logume Crops col jz. wAhogen from the B PVARS 1001 B8 RIODE |y Loss then 2 mcron
noa Uit nitroger fertiae will npt be benetch Seec inoculstion may Toxture attacts lant Rutrient holding capse ity oo’
e Danel W n ey G i O wale RolaiIng Capec Ty

CeLOr besed on the parcenisge of sang -\'
Sonc ST ™ Clay i 978 O v Kcording 1o S0
PARY CLE S I12¢
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BATURATION PERCENTAGE

Groms 0 water reauired 1o wet 100 gram 0f 3011 10 The MtUrITION PONY
The saturation PDRCEniage s e aled 1o 80! texture

ATURATION PERCENTAGE TEXTURE
Beow 20 Send o' Loemy Sand

20 3% Sandy Loem
35 80 Loem or 11 Loem
80 6% Clay Losm
65 138 Ciay
Above 135 Usudiiy orgenic pest or muck

The wete: holding capec ity of s Belc when ((rgeted and sllowed 1o dran
W apprcrimately hal! the saturatiem percentege About ha'! the water hoig
NG CADRC Ty Ve iabie 107 Crop .

2L

The pH of & sON DESte wa! 10 MBI ETON MEMNU  the degree 0f &0ty 0
okainity A oM lom then 70 nexw pH 70 u neutral end 8 pH greater
han 70 & shaioe

®" PLANTY RESPONSE

Beiow 4 2 Too acid 10 mos! Crops to 60 well

42  &5% Adep!ed 10 grow!h of 8 1C 10I87T8NT CIrops
48 ¢0 Adspted 10 growth of Mmost crops

60 78 Optimum renges 107 ¢rop growth

76 04 Adapted 1o growth of most crops

Above 8 4 Indicates o sovers s0dum probiem

Howeve' 100U Probiems can occu’ ot
oM velue (owe then B 4

FREE LIME
Apottive ten! [Yet) indicaten the! the soi conta ns greater than 1% free ime
ELECTRICAL CONDUCTIVITY

Electrice conductivity (ECE) of the saturation paste sxtract mestures the
S0 salinity Plant 10 ENce 10 MMy vaet DUt BDOVE SOME level 8l crop
vieios begin 1o decline The lollow ing tebie reiates sal Aity levels 10 sxpected
Crop respOnee

SALINITY LEVEL

EXPECTED YIELD REDUCTION. %

Very Low 0

Low 0 10
Mea um 10 28
High 25 S0
Very Mgh 80 100

Poo wale' QUAlity MansQement OF wile! PDENETIRTION ChUM W NIty Drob
torms S0i salinity 4 reduced only by lseching with good Quelity waler A
loaching requirement can be calculated If the crop 10 be grown end o/

ONd U 1IgRLION W Mlinily Bre KROwn

EXCHANGEABLE SODIUM PERCEN "AGE

That volue NGCaten The eg ee 10 which The S0 ExChenge compier w sty

0100 with sodium Excess exchangesd s s00 . um reduces wile’ permead ity

oG H toxc 10 sOMme plants

EXCHANGEABLE SODIUM
PERCENTAGE EXPECTED PROBLEM
Beow 10 Generslly ne pormest ity problem due

10 00 iu™ HOowever S0diu™ SEMITive
crops may show leef burn

10 18 Pomibie permest ity probiems with
Ciay loams end clays
Above 18 Permoss ity problems am likely on

8 miners S0 with pomibie exce
tons o' sends and 108My sands
High sodium sois Con be reciamed by nplceston f 8 catium sOuTce
(soe Gypsum Requirement and thorough eeching

ORGANIC MATTER

B0/ organk Matier consisis o Jecaying PIent and animal residues The
Smount present in 801 it iInfluenced by the elimate 0f the a7es and mensge
ment practices Organic matter (nfluences S0 SrUcture. BOrRTON wller
PONEtralion witer hold ng capacity and Provides 8 source of plant nutrient
@0 ally AITIOPEn PROSONOTUL BN Bullu

NITROGEN

NATOgen recommendst ot 878 DD 0N OIgaNC MELIR! O OIgan & Aitroge
NILTEle AMTOPEN, CTOP 1o be grown and ywia gosl Orgenk nitrogen W the
nitrogen bound 10 orgenc matier Approximately S of this nitrogen
Decomes svaliablie Guring the grewing seeson Nitrate-nitrogen i the form
of nitrogen most sveliabie 1o plemis Avaichie nir " W the smount of
orpanic MILrogen end Aitrete -nleogen ava abie 10 %' Crop during the
oW NG smEeo N

Nitrgta~nitiogen s setl'y leached thraugh the sl protiie ana (o to the
crop When Agh ANICeen R1es Bre rECOMMEnded 0N sandy S0 01 long
POMON CTOPE WL SOOI ETIon will Detter ulilize the spDIed Nilrogen and
N'D 10 Svold late semon deticency | ntrogen T8rLLIZE @ BOOST 10 wete!
veed 100 Hood HHgetion Tthe AILIOGEN e OMMendst ont may heve v be
i roased U 10 40N deoenc ng on et ey

Where 10 tone of manure'A o more 870 8o ied  reduce N recommendetion
&y 35 s /A0

High smounts of nitrogen remaining 8f1er 8 Crop INdicates BN BETUMmuistion
o nirogen W Sccuring end the emount of fertiiine Thould be gredusi'y
reduced An sccepiabie level ¢ resigus nitrogen B 2040 ibs /A Levens
Peeter than 100 1. A §76 20w ve 8nd #N0uI0 e rdlibuc o

Legumae crops cee . Mrgm ‘9'-' OOt 8’0 properly
OOV AROgen Ve wil 1 e w-: See0 inOCuiatION Mmay
e Denatic @ In many Caaem 1

PHOSPHORUS *
‘hmho'ua. O NON-MODIE RULIEN! W ABRily CONvErIed 10 unave Bbie 10rmy
|pec ally In high pH. Co\CHreOus OIS OF In Modersie to extremaly &0
s0lls The conversion of fertiizer PRONOTUSL 1O Uneve able forms s (ess
repi0 1n s0ils thet have s DM range of § 87 6 but Joes occur Over 8 Perod
of time Application of phosphorus fertilizer in 8 band slong sice ana
DO Ow The seed will generslly incresss fertilize: ethiclancy ana s recommens
o for 8015 the! have & high phosohorus fixingcapacity Application retes ¢
phosphorus fertilize: can ususlly be reduced by BO% when bande
contive 181en Of PhOsPhOrus tertiiizer will reduce the avelleb ity o' 21
POMIDly (ron which may result (n yield reduction of 1ome crops -

¥

POTASSIUM MAGNESIUM CALCIUM SODIUM

Potass um Ge' Clancy I MON COMMENY SIBOC H180 with 8@ and o sand
08 Magnesium Gelc @ncy B MUch (9 COMMOn thar potems um deficiency
byt can 0oty 0 dendy soiis Calcium of s0dium deficiency i seidom I even

found i 308 The presence 0f excom SOdium i SvalURIed with the ex
Changeshis SO0 UM parcentage (11galion wite COntelm varying amaunty
Of these slements end #hould be consdesd when gelermining & s
fertility progrem

SULFUR

Sulfur geticiency W QENerally SMOCIAted with sandy S04 That Asve #n
organic matter level iess then 1 3% Applcetion of some of the situr
fertilizer in @ starter fartiizer may Drevent sarly samon deficency in .O’“.
Ctops Vearying smounts of sulfur con be found in irrigetion weter
ould be CONLITEed when 8Dy ing sulfur fertiiizer

ZINC

Zinc tertilizer recommendations 8re 107 8N INOTRANIC BOUICE Buch @8 Tinc®
suitate whch is brosdcast and incorporeted This mathod of applying tine
fertilizers should have 8 revdus’ etfect for 24 years Zinc fertilizer can
850 be included n startgr fertiiizer and banaed 8t sbout 20% of the re
commended DIosdcart 188 Tha method of e 810N wili Brobedly need
10 be repented annuslly depending on S0/l test yalues Zinc chelate fertiiaer
mMay be Uved 8t Bbou! 1/3 the 0P ! atiON re1e 0 INOrPaANIc Products

IRON

Brosdces! sppications of inorganic ren 1ertilizer, such 88 ferrous su'ltete
ore netiective In correcting won Gefiancy DOCRJM INOTGENK 1N
Quickly Led up (n the soil An ron detciancy M Dest correciad by W oy ing
the crop with 8 2% ferrous suitete soivtion (1% for potatom) et @ rete of
20-30 gallons/acre beginning 88 800N &4 sutficient laa! foilage 4 presant”
1o Intercep! the soay The sprey appLICaton may Need 10 De repested !
yo lowing of foiape persisty -
MANGANESE COPPER AND BORON

Yielg resporee 10 these nutriants i uniikely in Mot cases Howeve!

Cropd G0 have 8 highe' requirement 10! these NutH ients ana & yie'd .

May DCEul, BEh 81 i1 sandy $0/18 where the Orgenic marter devel s I
COMIve SOPIICOtONE OF These NUTHENTE MBY COUE tON W ILIe (N soMEw)
Use fortilizers contaning thess Aytnients with ceution

LIME REQUIREMENT e

A Lime 1equirement 4 0elermined on oIl that heve s pM o1 6.2 o lem B,
liming 8cig s0/ls. betier Crop @rowth ang iIncreased ywias can otien b
Schiaved Optimum 01 P values viry Jepend ng on the crop Deing grown
Byl N PENere 0uid De bDetween B0 ena 78 Before iming study A
tollowing fectors 10 Seterming the necestity of lime (1) pH in the subso
should De less then 6.2 (2) emount of Lime DeIng SPE!IED In the (rrigatio:
woter, (3) crop being prown Thorough icarporstion of lime into th™
surtece B of 80 4 necessary 107 maximum stfectiveness Apply lime only
at1er the 80/ has Deen Tested Since 100 Mmuth Lime may be # hermiy
8 100 N The lime recommendstion s besed on 8an effective celciun
corbonete equivdient - ~ECCE~~o! G0N The recommenaed liming reti
will incraese 301! p™ 10 spproximately 6 6 in 3 years ECCE u cependent o
tineness O lime. puritly. end amount of weter present Enow the ECCE
Detorg epR/ying Lime 80 the! the necessery 8 usiment n apolicetion
rates can he made

SYPSUM REQUIREMENT

Gypsum reau i ement rECOMMEndstiont &re MEce wher the exchangestis
0dium percentage sxceeds 10N The recommendstion it given in tons A of
100% gypsurm Gypsum (caicium) iy reguired 1o reciaim soils high in nc».w-‘]

(s0dic 80i8) In addnion 1o OPICELION Of gyptum. Tthe sodium ethec e
0 must have prope dranege and be eeched with QOO0 Queiny wale
(Righ coltium . low 800 um) 10 remove the Sxcest 00 (um.

I poils contan more than 1N free lime the following matersis may be
veeo in place of gypsum Convert 1one/A of gypsum reqguiiad 1o tons ©
The Meter 8 seiec 180 Dy Using the SO0 0D Wwte Tector

MATER AL TONS OF MATER AL

(100N BASIS) CQUIVALENT TO 1 YON OF GYPSUM
Popcorn Sultur 018

Elomente Suitur 0%

Suituric Acwa o6

Lime Suityr 078

Forric Sultere 108

TEXTURE

Texture w 8 USDA clast fication besed on the percentsge of send
clay In the 8ol Bend st ana clay perticies 878 ivided KCOrGIng to sie

PARTICLE PARTICLE SI12E

gl pihcladdiand 448l 44
| TRE B0 microns 1o 2 millimeters
. 2 1o 80 microns -
Ciey Loss thar 2 murons

Tonture sttacts piant AUTTIENt ROIT NG CADECIty . BBTOTION, wate: Penetratiol
G W NEIO NG CaDe Ty



— - — i Al . AN St . BN M . — — - - . - - ————— . - -

~ QAN F BPATLEY -
‘J -
“b Laboratory Consultants
8273 South Hardy Drive Tempe Arizons B5284 YDRO RESOURCEES
TYetephone (602) 893-1788 262

TE MECEIVED y / &

P ——————

ATE REPORTED |,

" FERTILIZATION PLAN

EXCHANGEABLE |
SO0 UM
PERCENTAC

£

SIDEQRERS it s A

: -~ "1 e | e A

RGANR WITROGEN *

B R e it T 1 .
S S——— a— | TOPDRESS oy 4
w - =

o'l _— e — S ———

”7‘5 AU taoned ' STARTER — - ibs A
-l -y "v»'.\v-v-- { L ——— _—

N el = | FERTIGATION bs A

; S NSV ESS SN LIS E—— . - — ! —— - -
AILABLE NITROGEN N B TOTA ' A

CVILABLE

4
k.
' i
1
.

BRAY N A
PHORAUS - -
" R ——— — P20¢
SICARBONATE P pom by A
XCHANGEABLE POTASSIUM, ppm { L K,0 A
] er e —= T Ot m 1 . 3535 - 1
LEATE - ULFUR, gom
. S ‘ ; S
i < e . by A
IXCHANGE ABLE MAGNES UM g ! MgD ibs A&
)
e : ' ! 4 " R
MCHANGEARLE CALOWM pom '
' LL_ s = ‘7—-_:7 S P - - ‘l
CHANGEABLE BOOUM. gpm |
' VAILAR LE TINC pom bs A
P 544 —
A
(A\u\ou cortem mm oLl it
. i —
oy A
D —— —_— ———
oL A
e A
S — — — —
Yons A
- tfsemaasesned a—— ——
1
| Yors A |

»
| <
i
i
IS
3
.
).!
X
¥
E

v lv'.ﬂ e
":g u:rg:: A 2,2

L VERY LOw L LOW M MED UM W MG VR VEAY MG L «1




e N - B S Sl — - — —

BATURATION PERCENTAGE

Grams 0f wate: reauired 1o wet 100 grams of 801 10 the sMturstion point
THE S4tU 810N DErCANTIEgE 4 Telated 1O 80/ texture

ATURATION PERCENTAGE TEXTURE
Beow 20 Send o' Loemy Send

20 28 Sendy Loem
3% 80 Loem or Si1t Loam
B0 6% Clay Loem
5 138 Ciay
Above 135 Usubliy 0rganic pes' o muthk

The wete' holding capecity of a lieic when i1 geted end & owed 1o dren
WAoo imately hall the wiu et percentege About ha'! the water hold
g CADEC Ty W aveliabie 107 Crop e

.

The pH of & s DEEte wa! 10 MENELION MEMU '™ the Segres 0! ity 0f
orginity A pHiom ther 70 nexwd pM 70 w neuire end & oM grester
e 70 . shaine

PLANT RESPONSE

i

Beiow 42 Too 8cid 101 MOS! CroDs 10 80 well

42 88 AJpied 10 growth of 810 tolerent crops

8 80 Adepted 10 growth of most erops

60 78 Optimum renge for crop growth

76 84 Adepied 10 growth of most crops

Above 8 4 Indicates 8 severs sOd um problem
Howeve: 100 Ium Probiems can occy’ 8t
PH values (ower then B 4

FREE L'M!

A positive tent [Yas) indicates that the soii conta ns greater than 1% fres ime
ELECTRICAL CONDUCTIVITY

Electrice conductivity (ECE) 0f The saturation Daste Sxtrect Measures the
S0 salinity Mant 1oleance 10 M/INTy vates Dut BDOVE SOME leve 8 Crop
yaios begn to decling The following tabie reiates 58 Nty levels 10 sxpecied
CIo0 1eNONse

SALINITY LEVEL

EXPECTED YIELD REDUCTION N

Very Low 4]

Low o W
Med ym 0 2%
Hagh 25 80
Very Hgh 80 100

Poor wile! Qualitly Mansgement OF wile! DENEI ELGN CauM Ml inity prab

lorns Soil salinity 1§ reduced only by leech ng with good Quelity wate: A

losch ing requirement con be colcuisted If the crop 10 be grown, and o

ONd 1 HgaTION WEle M NIty BT EROwWN

EXCHANGEABLE SODIUMPERCENTAGE

This value naates the deg ee to which The so exchange complex m stu!

0100 wiih sodium Eacest axchengest s 00 U™ reduces wile! permest ity

ONa 18 1ONXIC 1O SOME Diants

EXCHANGEABLE SODIUM
PERCENTAGE EXPECTED PROBLEM
Beiow 10 Generally no permesd ity probiem due

10 00 um Moweve SOOI M ILive
croes may show leef burn

10 1§ Pombtia permesd ity probliems with
clay loams and clays
Above 15 Permast ity problens am lkey on

Momines s with pomibis excer
1ons 0! Mnds and |0eMy nds
High s0dium sois cun be reciamed by eppicaton of 8 coitium source
(swe Gypsum Requirement) ana thorough 'eeching

ORGANIC MATTER

B0 orgeank matier consists of decaying Plant and snimal resoumss The
enount present in sl infivenced by the climate of the sres and mansge
ment practices Organc marmer Infiyences 80!l structure S8 8ton, wate
PONET RLION witer ROIT NG CODBCITY BND Proviaes S 80uCe Of DIaNT nuTrienty
;o 8y ntrogen phosehorus end sultur

NITROGEN

NATOPen recoOmMmMendet 0Nt B8 DIsD 0N OIQaNIC MELIe! O DIaan . RITIoge:

Arete AIIOPen . CTrOP 10 De QrOown NG yield gosl ”}*_& Altrogen s the
Altrogen Dound to omgenc matier Appros mately 2 5% of tha nitrogen
Decomes sveliabie during the groweing sasson Nitrate—ntrogen 4 the form
Of Nilrogen Most evaliabie 10 plamis Av.nw‘c ni \vm» W the smount of
Organc AMrogen end nitrate - nRrogen Bva abie 10 The crop during the
@ OW NG o N

Nitiate -nitrogen s eesi'y lesched through the 8ol protile sn. lost to the
Crop When Righ AILIogen rBles Bre reommended on sandy soils 01 long
O Cropt M1 0PIt ON will Detter Viilize the 0 ed nitrogen ang
Melp 10 avosd lete semon deficency [ nitrogen ferliize w 8O0 10 wate'
veed 101 HOOd rrigation. The AILIOEn rECOMMEnds! iOnt mey heve 10 be
Incrassed up 10 40N depending on atfc ency

Where 10 tors of manure’A or mors 870 8pe e reduce N recommendstion
by 35 s /AN

High smounm of Alrogen remaining 81187 8 Crop INDICETeS BN BECUMUistion
of AMIOgen B OCCL1ing end the amount of fertliter Bhould be gredusly
reduced An uu.ubh w ¢! revauel nitrogen i 2040 Ibe /A Levels
grester than 100 w4 n NG $ho Ui De repuced

Legume crops can Orom we N :ﬁo« OOt 878 RIOPeTly
nOSUIEted nitOPEN usuv wiii a’ e Denetic B Seec nocuistion mey

Do Denetic @ (n many Cases

. Bt e i A — — "l ——— — T N . —— e . . - ..

§. 43,4728
Zine turtilizer recommendations 8re 10! 8N INOIGANIC SOUICE SUth B8 Zinc ™

.
PHOSPHORUS
PRoSOhorus 8 hON-MOobile AULIENT  S8Bily CONverted 10 unave (able 1orms
;mpec iy In high pH. colcareous OIS Of In Moderate 10 extremely 8.0
0/t The conversaon of fertiiizer PRhoOIOROIUL 10 Unevaiisbie forms 4 less
re0Id in S0is thet have s DM renge of 8 87 6 but does occur Over 8 perod
o! time Appiceton of phosphorus fertilizer in 8 bang slong s0e ana
DO OWw the seed wili genersliy increese fertiiizer efticancy ana i recommend
00 107 80118 the! have & high phosehorus finingcapac ity Applcation retes «
Phosohorus fertilizer con usudlly be reduced by B50% when bande”
cossive ra1@s ©f phosphorus tertiiizer will reduce the svailsb ity of 2!
POsibly Iron which may result in yield reduction of some crops -
POTASS I UM MAGNESIUM CALCIUM SODIUM
Possst um 0@ Clency I8 MOK COMMONIY BISOC #1800 with 8@ #nd 'or sandy
08 Magnesium Sel @ncy i Much less common then potes. um delc ancy
DUt can 0ccy’ n sendy 801t Colcium o s0d ium deficiency s seidom f even
tound i 80U The presence Of excem SOdwm it Svalusied with the e
Changeadis 00U POICINTAgE (11GaLION WIS CONAEM vaTying ANOUNTS
of these slements and WMould be considersd when CRIErMINING & 40!
fertiinty progrem
SULFUR
Sulfur geficiancy it PENerdliy S840C 0t with sandy soils that heve an
organic matter level (ew then 1 3N Appicetion of some of the situr
fertiiizer in 8 starter fartilizer may Prevent early seson aeticiency in some
crops Varying emounts of sulfur can be found in irrigation water and
W ouid be connaered when applying suifur fertizer

ZINC

-

) L3 =m

sultote which s Drosdcest and incorporated This methoo of sppiying 2inc
fertilizers $houlo have & residusl effect for 24 years Zinc fertilizer can
#is0 be incluged in martgr fertilizer and berded et sbout 20% of the re
commendec brosscast rate Tha method of sppication will probably need
1o be repented annuslly depending on sl tes! values Zinc chelate fertiiaer
may be Used 8! BbOU! 1/3 the spplicetion rete of INOTRANnic products

LAON, .
Brosdces! sppicetions of norgenic 1on fertilizer, such as terrous sulfate
are inettective In correcling ron defciancy DECEUNE INOTGANK ron s
Quickly 1ed up In The 80l An irton deticiency i Dest corrected by spraying
the crop with 8 2% ferrous suifete solution (1% for potatoes) ot & rete of
20-30 galions scre beginning 8 800N 84 sulficient les! foilage oresent |
O Intercep! the oy The sprey SPRHICATION MBy Nesd 10 D repestes 1 |
yollowing of fosge Dervisty - l
MANGANESE COPPER AND BORON

Yield response 10 these nutrenty m uniikely 1D MOS! Comet Howeve:

Crops 00 have & highe requ irement 107 these Nutrients and 8 yeld re

MOy DCCur, BEh 85 0 Sandy $0ils where the Orgenic matter deve! i I

COMIvE BED CHNIONS O These NAulri@rts MBy COUSe toR i L In BoMEwl:
Use fertilizers containing these Autnents with caution

LIME REQUIREMENT o

A Lime requirement % 0elermined on s0is thet heve s pH o1 6 2 o lews B,
liming 8@ 80/s Detter Crop @rowth ang incressed yeics can often b
chioved Qptimum 30/ pH values vty Cepending 0N the crep DeINg §rown
bul, in geners shou'd be between B0 ana 78 Betore iming sudy th
following 18107 1O determing the necessity of hime (1) pH in the subse
shoulo be less then 6.2 (2) amount of Lime being SRR Ied (N the irriget
woater, (3) crop being grown Thorough incorporstion of lime into \hi™
surfece B of 80! W necessary 10! maximum etfectiveness Apply Lime only
ofter the s0i hes Deen tested §ince 100 Mmuch Lime may Be # hermiy
#1100 ittle The lime recommendation i besed on an eMective celc um
carbonste sauiveient—~ECCE ~~0! 60N The recommenaed liming ren
will increem 50/ DM 10 approx imately 6 8 in3 yeers ECCE u depencent on
fineness of Lime purity, and amount of water present Know the ECCE
before Oy ing lime 80 the! the necemary Bdiusiment in DRl cation
rates car e made

SYPSUM REQUIREMENT

G Phim reauIteman! reCOMMEndsl oM « 8 MBde when the exchengest e
OUILT Dercentage exceeds 10N The recommanaet on i given in tons A of
100% gypsum Gyptum (COICum) s reQuired 10 recisim soils high in s0d um
(sodic soils) In sagition 10 EPEICItON O gypsum the sodium attec te
S0 MUt Rave DIODE G NEge BN D Ieeched with gUOT Quality wate
(Righ calcium low 800 um ! tE TeMOvE The SXCENs SO0 UM

it soils contan more then 1N free lime the following materisis may be
veeo in plece of gypsum Convert tona/A of gypsu/® requited 1o tons ©
The mate 8 secied by Usng the spp oD wte factor

MATERIAL TONS OF MATER AL

(100N BAS (S EQUIVALENT TO ' TON OF GYPSUM
Popcorn Sultyr 01%

€romenta Suitur 018

BSuituric Acva 06

Lne Suttur 0%

Forre Sultare 108

TEXTURE

Toxture i 6 URDA classificotion bases on the parcentege of sand
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SATURATION PERCENTAGE

Grams of water reau 80 1o wet 100 grems of 80/l 10 the sturBTON pOInt
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PLANT RESPONSE
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42 85 Adepied 10 grow'h of 8010 1OIeTENT CTORS

8 o2 Adepted 10 growth of most crop

0 8% Oprimum renge tor 100 growth
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M valum ower then B 4

’ﬂ!t &IM!

Apotitive test (Yer! indicates that the 50 conte ns greater then 1% free lime
ELECTRICAL CONDUCTIVITY

Electrice conductivity (ECE) 0f the saturation pasts extract messures the
001 s8linity Plant 101erance 10 s/ INITy varet But BDOVE sOMe leve! & crop
Yoot begr 1o decling The 1o/iow ng 1abie relates sl Aty levals 1O ax pec ted
Crop responee

SALINITY LEVEL

EXPECTED YIELD REDUCTION, %
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Poo! wite' QUlity Mansgemant OF wile DENET RLON CauM W Nty prob
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Dyl in geners $houlo be between B0 ana 7 8 Betore iming Budy th
following 1ecior 1o Seterming the necessitly ©f lime (1) pM in the subso
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SATURATION PERCENTAGE

tr-m of wate' 18aured (o wet 100 grems of 80Il 10 the sturstion po:nt
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B
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sl PLANT RESPONSE
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EXPECTED YIELD REDUCTION %

Very Low 0
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ORGANIC MATTER
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N1LIOgen MEcOmmendst oM §/¢ DESSD ON DIANIC MELIe’ O DIgRn C Nitroge

ANAte NITFOPEN. CTED 10 De grown. end yeld gos B niLrogen o the
Nrogen DOUNE to OMPEn < MEtle’ Approxmetey W o' thin nitrogen
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Of NIl ogen MON evalabie 10 Pl Ave stie nor " 8 the amount of
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WO w g eaem N
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—
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the crop with 8 2% ferrous switete solvtion (1N for potatoes! o' & rete of
20-30 palions acre beg nning @ 00N 81 sutficient lea! Tolisge present” |
W INTercep! the so'ey  The srey REHEILON MEy Need 10 be repeeted ||
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SATURATION PERCENTAGE

tw of were' te0u i ed 10 wet 100 grems o' 801/ 10 the MU TN pont
THE AL 810N DRCENTagE 4 (e a1ed 10 80 texture

ATURATION PERCENTAGE XTURE
'_L_W"';U e Send o' Loer .y Band

ow
20 3% Sendy Loem
3 80 Loe™ o Bt Loem
80 &% Clay Loem
s 138 Cioy
Above 13% Usutl y 0rgane pas! 0’ much

The water Rotding capec ty 0f s BIC wASh 11 peted and $iowed 1o dren
WD o mately Re The ML e percentage About hall the weter hole
R S T R

.

The i 0f 8 0N PEEte wi' 10 M ETON Mastu ®8 The Segres of sia ity of
Shainity A oM iom her T0 s pH T 0w neuirel end 8 BN greste
war 70 m e

” PLANT RESPONSE

Beowd 2 Too 8@ 101 Mos! ¢rops 10 80 well

42 8% Adepied 10 rowth 0 810 10I018NT CTOPY
48 80 Acepied 10 growth of MOt Crom

60 1% Optimum renge 1o crop growth

78 8o Adepied 10 growth of mos! crops

Above § 4 INGCAIE 8 MVET 8 K00 LT IO e

Howeve: SO0 um™ DIobieme can ooty ot
P vl (owe then B 4
R |
A Dot tive et (Y el indicaten the! the $01 conte ™ g eater ther 1% free lime
ELECTRICAL CONNUCTIVITY

Electics conductivity (ECE) 0F the saru78tion DI BXITEC! MeRty s the
800 S8l nIty PIanT 1OMIEACE 10 1INy vaet Byt SBOVE some level all crop
YOO0s bagin 1o Becling The 1010w ng tabie reletes 18l Aty Ievels 1O Gxpec ted
€10P 1 eNpONe

SALINITY LEVEL

ExXPECTED YIELD REDUCTION. N

Very Lown (<}

Low 0 W
Mad um 0 2%
g 2% %0
Very Migh 80 100

Poo: wile Quaiitly Mansgement O Wil PENET 810N CauM wlinity Drab

W S0 Minty B retuced Bnly Dy ISeching with QOO QU ity water A

aching reauirement cen he cocuiated I The ¢rep 1o Be grown ang s
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EXCHANGEARLE SODIUW
PERCENTAGE EXPECTED PROBLEWM
Beiow 10 Generaiiy ne per™asd i 1y problem aue

10 MO0 U HMoweve' SO0 MM Ive
Craps may how lee! burn

"0 18 Pomtia permast 1y problems with
Cley loamE end Glav s
Above 1% Foarmest ity probiera em likey on

ALminee s Witk pomibie exoe
LOnE ! sandl and 108y Nl

High sodwm B0 AN DE T e mer Dy SPEICEIEN B & Cacum Butee

(000 Gypaum Roqu rement) and tharough leeching

ORGANIC MATTER

B0/ orpgank MEtier oMM 0! Gecaying DIt (AT BAme resoues The
onount present in a0l B nhuenc et Dy The cLimate of The 8788 an0 manage
mert practices Orpanse marter inf yences 1 Sructure 88 RLOn wale
POAR RLION Wale' ROIE NG CEDM Ty BN DIOVEM AR UICE 0T paant nutenTy
SO Ay NTogen PROMNOTUE BN M itur

NITROGEN
NTOQEN MEEOMMEeNDEt O 878 DEMO 0N OIRen i MAIIE O OTgaT I NIt oge
RATRE AIFOPEN. C1OP 10 Be grown AN yeld goe Drgenk ntrogen it the

Nogen BOUNG 10 Ogen . mAtM ApDios mate S o ™ nitrogen
D oman SveliEbie Gy ng the el ing seemes Nge- N tiogen 4 the form
O Alragen magt Svhiebie 1o plamIL Ave abie note " the amount !
0 penc MIragEn Bnd Ail et niOger ave ebie (6 0P Guring the
WO NG e——n

NOTRIe A ragen W S8y (e hal thoaugh the 800 Rratie ane lewt to ™e
Crop WHEN Mgh ALIGEE" P18 BFE I OMMENnSed On Ndy M0 B long
WSO n CIAPE WO BRI EeTON Wil DO wiii1e the BDDIe0 N1 ogen e
Re'p 1o o 1910 semon Bef @ncy (I AIagen TerLiire W SR8l 1o wate!
waed 10 NHeod vIgEtien ThE ALLIGEEN T SMMENds! 0nt may heve 10 be
 aeeed up 1o 40N Sepenang on T ey

Whare 10 tone 0 Manure A oF More Ve Bie el reuce N re ommensetien
Oy 38 s Awn

Hgh enouns @ ALrages remaning §T18 8§ CTRD I ICETE BN S umuieton
O MLIGEEn B SOty ing nd The emaunt ' e TheUE be predue iy
reduced An mceiabie leve @' redue Aitogen w2040 I A Lo
e e \ﬂu;&u vo ond $heu 0 be 0T
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PHOSPHORALS
PROMOROTUl 8 RON-MOb IS AILI@n! 1 S8BIly GONVErted 10 unave Bbie torms
SOec iy In Righ pH cOCreoVE SO O In Mmoderste 10 extiemely &0
soiis The conversion of fertilizer PAOGIDAOIUL 10 UNEBvaBbie farms 4 e
repid n 80s thet have s PM renge 01 6 87 8 but dos OCCut Over B Der 0D
o! time Applconon of Phoshorus fertilizer «n 8 band slong vae o i
DO Ow the seed will Ene sy incresse Tertili1er 811 c@ncy 470 4 recommend
@0 1or 808 the! Aave & high DhoshOrus Tixingeepscily APoication rete ¢
Phosohorus tertilizer can usudlly Be reduced Dy BO% when banae”
CoMive (0188 Of PROSOROTUS T8t 1er will reduce the svellab ity of 1
PO LIy (ron which may result In yie'd reduction 0 s0me crop o
POTASS UM MAGNESIUM CALCIUM SODIUM
Potess um 081 CONcY 18 MOt COMMONlY BISOC 9180 with 8¢\@ and /0! 1Ny
808 Magnesium el @ncy M Much 108 LOMMOn then poLess um defc ency
Bl Can OCty’ 'h sendy 8018 Colcium 0 808 um el iciency i sedom (f even
tound in 8005 The Fresence 0! ECem SO0 WM § SvBlusied with the e '

CRONeIDIS 0T U™ POICEntege I11igalion wate! CONBN VB VIng BNOUNIY
9! these slements antd $hould b COMIBEer whan Betemining & s
tertiinty progrem

Organic matier level les hen 1IN Appicetion ol some of the wifyr
Portiliaes in 8 SLarier Tertizer may Prevent a8ty Leeson detcency (0 K0 8
Crops Verying emounts of switur con Be found in irr 3ot on weter ang
MMOUIE be CONMaeed when apply ing bultur fertilae —!

SULFUR s
Sulfur geticiency W PENerdly MO ISE with sandy S0 T™ha! hewe on]

TINC
 —

Tine fertilizer recommendations 8re 101 8n INOIPENK BOUICE Buch @8 Tine " |
suitete which s Drosdces! end incorporated This methes of sppiying #ine
fertiiizers should have & rendud effect for 24 yvears Zinc fertiizer can
oo be incluaed i startyr fertiizer and banded #t ebout 20% of the re
commended Brosdcast rate This method of 800 < 810N will probebly need
10 b 00818l annuslly Sepending 0N 801 test velues Zinc chelate fertiiae
may Do used 81 Sbou! 1/3 the spp!<ation rete of INOrgenic proguct

IRON ’
Broedces’ 80D CatOnt ©f INOTPENK 110N TErILaer, such o8 Terrous sultate
s Inetiective In correcting won Gefx ancy DERIsUNe INGTgEnK rOn W
Quichiy 1ed up In the 8o An iron gel Cency 1 D! COTrecind Dy MTeYIng
the crop with 8 2% ferrous suitete solvtion (1% 107 potatoes) 8! @ rete of
20-30 galions #cre begnNning 88 000 8 SutTicient les! 1oiege n present’ |
1o intercep! the ey The sorsy EPRICELEN May Need 10 De repested )
yo owing of 1o ege pervisty -

MANGANESE COPPER AND BORON E
Yi0ld respone 10 These NUIents B unikely in Mot Comes Moweve' M l’

Crops G0 have 8 highe requ rement 10 these nutrianis ang s yie'd re
MEy BOOUT. BUER B n MEADY 8018 where the Orgenc matter deve o i
COM Ve SR catome OF These NutH@nis May T0use TorCilies 0 e
Uee 1071112070 cONTR A NG thess AUt @nt with caution

LIME REQUIREMEN" o

A LIMe TEGUTEMEnt A GLermIned On $0/s thet heve s oM of 6 2 o lem &,
Wming 808 8018 DENEr CrOp GrOw!h SnT ACTeEeT yieios can otten b
cchigved Qptimum 801 P™ vluss va'y SERENding 0N the 100 De NG grown
Byl in geners Should De between 80 ena 7 8 Betore iming Rudy WA
tollow ing tecior 10 Seterming the necessty 0f Lime (1] pH in the subse
houit be less then B 2 (2) emount ©F Lime DEINg 80D 1160 |1 The Ifriget o
woter, (3) srop beng grown Thorouph incorporetion of Lime inw Wi
surtece B of 80 W necessary 1o maximum sttectivenest App'y lime anly
010 the &0/l hes BEen 19 ed SInce 100 Much Lime may be o hermiyl
100 Inte The Lime racommendalion & besed on an etective celc un
corbonge sauivaient - ~ECCE~~o' G0N The recommenaed liming ren
Wil incrasee 80/ PN 10 spRroximatey 8 5 i 3 yeers ECCE uw sependent o
fineness of lime Purity and emount of wate: present Know the ECCE
Betore SRy INg Lime S0 the! the necessd’y 83 usT™ment n epplcation
rOLes can be made
SYPEUM REQU REMENT )
Gyotuim 180y emen! IACOMMEndslions B8 MBce when the Sxchengest e
WO U™ POrcentage Sxceedy 10N The recommendeton u given n tons A of
100% gyt Gypsum (cocium) is regu ired 10 reciaim §0ils Righ in 80w
(900 808! In 390N to EPDICITON Of gypsum. the S0dum athe: tec
0 MUl Rave DIOpe G e Nege AND De GEched with OOT Quelty wale
(Mgh COC U™ 1ow 808 W™ | 10 TEMOvE The G2 CENS OO W
1 sods contan maore then 1% free leme the 10/iowing Matersls may be
wesa i place o gypsum Convert 1om A o gypsum recy iTeo 10 1ON ©
e Male 8 wecien Dy uhng The approp’ wte facter
MATER AL TONS OF METER AL
(100N BAS'S) CQUIVALENT TO I TON OF GYPSUM
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TEXTURE

Sxture b USDA class twetion basod on the percenisge of send
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SATURATION FEFCENTAGE

Grams Of water reQuited to wet 100 grems of soil 1o the saturation point
The saturation percentsge it related 10 80!l exture

BATURATION PERCENTAGE TEXTURE
Beow 20 Send o' Loemy Send
20 3% Sendy Losm
35 80 Loam or S/ Loam
80 65 Clay Loam
65 138 Clay
Above 135 Ususily orgenic peast or muck

The water holding capacity of a Beic when i17igated end sliowed to drain,
" 0L roximately hall the saturstiem percentege About hal! e weter holo
ING CAPAC Ty b avaliabie 107 CTOp e

P
The pH of @ s0H PEste we! 10 M alION MeMures the degree of scidity of
slkaiinity A pH lem then 70 acid p™ 7.0 s nevirsl and a pH greater
than 7.0 & slkaline.
& PLANT RESPONSE

Below 4.2 Too scid for most crops 10 90 well

42 85 ACpied 10 growth of #cid tolerant ¢rops

%8 - 80 Adapted 10 growth of most crops

60 S Optimum range 101 40P growth

75 -84 Adepted to growth of most crops

Above 8 4 Indicates 8 severe sOodium probiem

However s0dium Problems can occur ot
pH veiues lower than B ¢

FRIE LIME
A potitive test [Yet) indicates thet the soil contans greater than 1% free ime
ELECTRICAL CONDUCTIVITY

Electricel conductivity (ECE) of the saturation paste sxiract measures the
80/ salinity Plant 1olerance 10 s/ inity vares but sbOove some level 8!l Crop
yieids begin to dec'ine The follow ng table relstes salinity levels 10 expected
CIop respoNse

SALINITY LEVEL

EXPECTED YIELD REDUCTION. %

Very L ow [+]

Low 0-10
Med um 10-2%
High 25 50
Very High 50 100

Poor wate! QU ity mMansgement o/ wale: DENe I ation couse salinity prob

loms S0i salinity 4 reduced Only Dy leeching with good Quaiity water A

lsaching requirement can be calcuisted If the crop 10 be grown, and sol

oNd (17 igetiOn watler slinity a1 known

EXCHANGEABLE SODIUM PERCENTAGE

This value NGwcates the degree 1o which The 8o/ exchange complex s satur

2180 with sodium Excess exchangesd s 500 um reduces wiler DRrmesd ity

N s toxic 1o sOMe Diants

EXCHANGEABLE SODIUM
PERCENTAGE EXPECTEDO PROBLEM
Beiow 10 Generslly ne permeadiiity problem due

10 $00ium MHoweve' sodium sentitive
crops may show lesf burn

10 - 15 Pomibie permeabiiity problems with
cicy loams and clays
Above 18 Parmeat ity problems e likely on

8l mines 0L With pomsibie exceo
tons o' M08 AND I0MMy N

High sodium s0ils can be reciamed by spplicston o' 8 ceicium source

(s00 Gypsum Requirement) ana thorough e hing

ORGAN.C MATTER

S0/ Organx mMatier consists of decaying Plant end animal resicues The
emount present in s0il s Influenced by the climate of the ares and mansge
ment prectices Orgenic martter influences 011 Structure. Seration, water
penet ation water holding capecity, and Provides s source of plant nutrients
;mpec 8y nitrogen phosohorus and sulfur

NITROGEN

Nrogen recommendstions 878 Dsed 0N O7GANIC MBLLE! OF OIQaNIC NItrogen
ANrEte AItrogen, crop to be grown. and ywls gos Organc nitrogen i the
nitrogen bound to OMen< matier Approximately 2 5% of thu nitrogen
becomes eveilable during the groweing sesson Nitrate-nitrogen iy the farm
of nitregen moet sveliable 10 plamts Aveilabie ni trogen is the smount of
organic Arogen end Altrate-nlrogen sva iabie (o the crop during the
PrOWI NG saesOn

Nitratea~nit ogen s eesily lesched through the soil protile and lost to the
crop When high AILr0genr rales Bre recommended on sndy 0.1 0 long
MEOn CrOPs. W1 SDRIICETONS will Detter ytilize the sonled nitrogen and
help 10 avoid late samon deficiency | nitrogen fertiizer W #O08d T water
weed 'or HOoOd irrigation, the “itrogen recommendstions may have 10 be
Incremsed vp 1o A0% Senending on effciency

Where 10 toms of manure’ A or more 478 App ied. reduce N recommaendastion
by 35 1bs /A/0On

High amounts 0f Antroger rempning 8118 8 crop NG iCates Bn BCUMUistion
of nitrogen i Bccuring end the smount of fertliizer should be gredusily
mduced An scceptabin lovel @Y recdesl nitrogen i 2040 Ibe /A Levenr
preater than 100 M fo . v and should by rduces

Lagurne er, | n from the i r”n 001 80 Droperiy
noouINted -uo uauv wiii npt be benetichl Seed inoculstion mey
Do DNt U v W Y G T

e b d SRR -ey -

.
PHOSPHORUS
‘howhowg 8 NOn-mMmobile Autrien! S8y CONver e navaiisbie ‘orms
especially in high pH, 2ei~arsous 0. O in moder- extremely &0

solis. The conversion of fertilizer phosphorus 1o uns abie forms (s less
repid in s0ils thet have s pH renge 0! 5 857 6 but doet ccur over 8 perod
of time Applicotion of phosphorus feridizer in 8t ~d slong 1 de sna
Delow the seed will generslly increese fertiiizer etficianc , ano isreco ™ ena
od {or 8018 that have & high phosohorut fixingcepecity Applhcation et
phosphorus fertilizer L an ususlly be reduced by B0% when bander *
cossive rates of phosphorus fertilizer will reduce the sveiisbility of 21
possibly iron which may result In yield reducticn of some crops o
POTASSIUM MAGNES!UM, CALCIUM SODIUM

¥

Potassium oe'ciency I8 MOSt COMMONIY 8980C 8100 With 8Cid and/or sand

sciis Magnesium deficiency i much (est common than potassium de’ciency
Lyt coan occur in sandy soils Ceicium or sogium deficiency s saigom |f even
found 'n 808 Tra presence O excess s0dium s evalusied with the ex

changesbie s00um percentage (rrigation wates cONtaim varying amounts
of these semants and should be considered whan determining & so/
fertiiny progrem

organic matter leve! less than 13% Applcation of some of the sulfur
fartilizer in 8 starter fertilizer may prevent early sasson deficency insome
crois Verying smounts of sultur con be found in irrigation weter and
should be consigeres when applying sulfur fertilizer

ZINC

Zinc tertilizer recommendstions ere 107 an INOTGANIc SOUrcE Such a8 2inc ™
sulfste which is brosdcest end incorporated This methoo of 20plying Zinc
fertilizers should have & resdusl etfect for 24 vesrs Zinc fertilizer can
#is0 be included in startgr fertilizer and banded at sbout 20% of the re
commended brosdcast rate Thiu methoo of appation will probably need
10 be re0eated annuelly depending on 80/ test values Zinc chelate fertilizer
may be used 8! sbou! 1/3 the application rete of Inorgenic products

LAON; 2
Brosdcas! spplications of inorganic iron fertilizer, such as ferrous sultate
ore inettective In orrecting iron defiency DeCouUseE (NOTPaNnic ron s
Quickiy Lied up in theroil An iron geficiency i Dest corrected by spreying
the crop with 8 2% ferrous sultete solution (1% for potatoes) 8t @ rete of
20-30 gallons acre beginning 88 800N 8% sufficient lea! foilage s present
to Intercep! the soray The spray epplicaton My need 10 De repested ' |
yo owing 0f o/ age peryists a 1

MANGANESE COPPER AND BORON
Yield response 10 these nutrients u uniikely in most coses However m |

SULFUR
Sulfur geticiency s Penarslly SS0C 8180 with sandy soils tTha! heve on]

crops do have s highe' requirement 1o these nutrients and 8 ywld re
Moy Dccur, BUch 8% in sendy 10115 whare the orgenic matter deve! is IC
cottive DPIIcations Of these AUTIENtS MBy COUSE TOXCILies In somEw)
Use fertilizers containing these nutrants with cavtion

LIME REOUIREMENT ¢

A lime requitement 11 determinaed on soils thet have s pH of 6.2 or less B,
liming 8¢i0 soils. better crop growth and Increasec yieios can often b
schioved Optimum 30/ pH values vty depending On the crop being grown
but, in geners! shoulc be between 60 anc 7.8 Betore liming study th
following tectors 1o determing the necessity of Lime (1) pH in the subso
should be less then 6.2 (2) emount of lime being pp!ed In the iIrrigato
water, (3) crop being grown. Thorough ncorporetion of lime into th®
surfgce B ©f 30/! 15 necessary 10r maximum etfect.veness 72 pply lime only
atter the 50/ has Deen tested since 100 Mmuch [Ime may be 88 harmt
# 100 littie The lime recommendstion is besed on an etective calcium
cerbonste equivelent——ECCE~~of 60N The recommended liming rat
will incresse so!! pH to oo oximete'y 6.5 in3 years ECCE u dependent o
fineness of lime, pDurity, end amount of weter present Know the ECCE
before spplying Lime 50 that the necesssry Bdjustmer' in application
et can be made
CYPSUM REQL MENT
Gypsum requirer FOCOMIMENETiOnt B8 MBde when the sxchangesdle
$OCium percentage axcoeds 10% The recommaendetion is given in tons'A of
100% gypoum Gypsum (coicium) is required 10 reciaim s0.4 high in sod ium
(s0dic s0ils) In 830 10N 10 PP eLONn Of gypsum, the sodium affectec
801 Must have proper Jrenege ANC De leeched with good Queiity wete
(high colcium low s0dium) 1O remove the Sxcess 00 um.
It 2018 contan more then 1% free lime the following materisls may be
used in plece of gypsum Convert tone/A of gypsure required 10 tons ©
the mater s selocieo Dy usng the eppropriete fector

MATERIAL TONS OF MATERIAL

(100% BAS 5) EQUIVALENT TO I TON OF GYPSUM

Popcorn Sulfor 019

€lwonte Sultur 01§

Sulturic Acid 061

Lime Sulfur 078

Forric Suliae 108
TEXTURE

Toxture 4 8 USDA clasti(ication besss on the percentege of sand,
clay in the soll Sand, 4/t end clay particies 87 divided sccording to size

PARTICLE PARTICLE SI12E
| T 80 microns 10 2 millimeters
sin 2 10 80 micrors i
Clay Loss then 2 micromn

Toxture atfects plant Nutrient ho!ding capat iy, SOTETION, watET PONEIIRLIO!
WG water holding capecity
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SATURATION PERCENTAGE

Grams of weter required 10 wet 100 grams of soil to the seturstion pont
THhe s8turation DOrCEntEge 1§ r8i81ed 10 01/ texture

SATURATION PERCENTAGE TEXTURE
vow Se~d o' Losmy Sand
20 35 Sandy Loem
35 - 80 Loem or 81t Losm
80 65 Clay Losm
65 13% Clay
Above 135 Ususlly orgenic pest or muck

The water holding capecity of s Wi when irr.gated end sllowed to drain
it aporox imately ha'! the saturatiem peicentege About ha!! the water hoid
INg CApAcity is avaliable 101 crop ume

B

The pH of 8 S0l Paste we! 10 MW ETON Messu o8 the Segree of scid ity or
olkalinity A pH lom then 70 necs pH 70 s neutral, and & pH greater
than 7.0 s slksline

‘Lu PLANT RESPONSE

Below 4.2 Too &id 1or most crops 10 9o well

42 -85 Adepted 10 growth 0f ecid tolerant crons

%85 60 ACepted 10 growtn of MOst Crops

60 75 Optimum ‘enge for crop growth

75 -84 Adepted 10 growth of most crops

Above 8 4 Indicates » severs s0dium Probiem
However sodium Problems can occu! 8t
PH velues ower than B 4

FREE LIME

Apotitive test [Yes) indicates that the soil contans greater than 1% free lime
ELECTRICAL CONDUCTIVITY

Electrical conductivity (ECg ! of the saturation paete sxtrect messures the
S0/l salinity Plant tolerance 10 sl inity varies but sbOve some level 8l crop
yialds begn to deciing The 1o/low ng tabie relates sal nity levels 10 sxpected
crop response

SALINITY LEVEL

EXPECTED YIELD REDUCYION, %

Very Low 0

Low 0 10
Med um 10 2%
High 25 %0
Very M.gh 50 100

Poor wate' QUSlity. Managemant O wile! DENEIIELION CAUM Kl inity Drob
lorms Soil salinity 1 reduced only by leeching with good Quality water A
aching reuirement cen be celculsted If the crop 1o be grown, end so!l
oNnd 111igation water slinity are known

EXCHANGEABLE SODIUMPERCENTAGE

This value nOcates the degree 10 which the 80/ ». gt complex 1 sty

0100 with sodium T xcesst exchangesd s sOd UM 160, &5 watle Permest ity

ond s 1oxic 1O sOMae plants

EXCHANGEABLE SODIUM
PERCENTAGE EXPECTED PROBLEM
Gelow 10 Generally no permest ity problem due

10 sodium Howeve' SOdiu™ S8NSitive
crops may show lesf burn

10 - 18 Pombis perrieabiiinty problems wih
ciay loams ana clays
Above 15 Permest ity problems e likely on

8 miners s0's with possbie exte
tions of sands and (oany wanos
High sodium solls can be reciamec by applicston of 8 calcium source
(soe Gypsum Requirement) and thorough ‘eeching

ORGANIC MATTER

$0/ organk matter conssts of decaying plant and snimal resicues The
amount present in 8ol m influenced Dy the climate of the sres and manage
ment practices Organic matter influences soll SIructure. SesL0n, water
PONEt alion water ROIding coD8c 'ty and Provides asource of plant nutrients
;o ally Altrogen phosohorus and witur

NITROGEN

NILIOgen recommencet ion 878 DIed On OIganic MBS O OIQa" 1L NItroge:

nitrate Aitrogen, c1op 1o be grown and yield gosl Organic nitrogen is the
nitrogen bound to orgenc matier Approximately 2 5% of this nitrogen
becomes svellable during the growwing sason Nitrete~nitrogen i, the form
Of NI ogen MOS! evailabie 10 plamis Avaisbie n-vo%_ﬂ. s the amount of
Orgenic NHIOgen 8nd nitrate-niwogen ava b8 Lo the crop during the
§OWINg seeson

Nitrate-nitrogen i eesi'y lsached through the soil profile and lost to the
Crop When high RiLI0gen rates Bre recommended on andy 0y or long
MON CroPs W BOOLICETONt will Detter utilize the sopl ed nitrogen nd
help 10 avoid lete semon deticiency |1 nitrogen 1e7L1I2e7 4 B3OS0 10 water
weed 10 Hood (ngation, the NiILTogen rECOMMENdstiont may heve to be
increated up 1o A0% depending on etfcency

Whee 10 tons of manure/A or more 478 pplied, reduce N recommaenastinn
by 3.5 o8 /A/ron

High smounts 0! nitrogen remaining after 8 crop Indicates an sccumulstion
of nitrogen i eccuring and the smount of fertliizer should be gredualiy
duced An sccentable level @' resiguel nitrogen s 2040 Ibs /A Level
@ronter than 100 01./A §7¢ sxomm ve 8nd should be rdbuced

Legume crops can Niky from the §ir When 100ty 78 properly

e Denetic @ (1 many cases

nOAUIEted niTROgeh Hirer will T be benetic Bl Seec inoculstion may

.

PHOSPHORUS

PRosphotus, 8 RON-MObIIe NULIIENT 4 S88ily CONveried 1o unavailable forms
;pecially in high pH, colcareous 80 Of 15 moderste 1o extremely &0
s0iis. The conversion of fartilizer PROSPAOIUS 10 unavailable forms s less
re0id 10 wdils that have s pH renge of 5 87 6 but does occur over 8 perod

of time Application of phosphorus fertiiizer in 8 band slong vioe ana |
DelOw the seed will generslly increase fartiiizer aftficiency and s recommend
o 1or s0iis that have a high phospohorus fixingcepecity Application retes «
phosphorus fertilizer can usudlly be reduced by 50% when bancer ™
cotsive rates Of phosohorus fertilizer will reduce the svaliability of 2/
POss DIy Iron which may result in yeld reduction of some crops
POTASS I UM MAGNESIUM CALCIUM SODIUM

Potass um oeficiancy i3 MOSt COMMONIy SISOC 8180 with acid and /o’ sandy
il Magnesium defc @ncy m much less common than potassium defic ency
but can occu’ In sandy s0is Celcium o7 00 ium deliciency is seidom if even
found n 80s The presence o excews sOdium s evalusied with the ex
Changeatie 30 um POICENIANE (THIGRLION WS CONBLM vaIyiIng amOouUNnts
of these slements and should be connderss when determining & so!!
tertility progrem

|
)

-

organic matter level less than 1. 3% Application of some of the suifur
tertilizer in 8 starter ‘ertilizer may pravent eetly sesson deficiency in some
crops Varying smounts of sulfur con be found in irrigation weter and
should be considersd when spplying su'fur fertilizer

SULFUR -
Sulfur geticiency 1 PENnerally #530C a1ed with sandy soili t™hat heve cn-]
ZINC -!

Zinc tertilizer recommendations sre 101 an INLIRANK SOUTCE Such a8 Tinc

sulfate which s brosdcast and incorporated This method of applying 2inc
fertilizers should have & resdus effect for 2.4 veers Zinc fertilizer can
830 be incluced in sartgr fertiiizer and bended at sbout 20% of the re
commaended brosccart rete Thus methoo of sppication will probebly neea
10 D T8O0ATEI ANNUNy depend ing 0N 301 tesl values Zinc chelste fertilzer
mey be used 8t abou! 1/3 the app!cation rate of inorgeanic products

IRON v

Brosdcest sppiications of inorganic lron fertilizer, such ot ferrous sulfate
ore inatiective in correcting ron ceficiancy Decause inorganic iron i
Quickly 1ed up In the soil. An iron deticiency s best corrected by spraying
the crop with 8 2% ferrous switete solution (1% for potatoes) et & rete of
20-30 gallons scre beginning B 300N 84 sufficient lea! foilsge v prosent”
1o Intercep! the spray The 3pray applicetion may Nnesd (0 be repested !
yeollowing of foilsge Lervists -

MANGANESE COPPER AND BORON

Yielg response 10 these nutriants s unlikely in MOost cases Howeve: —r
Crops 9o have 8 highe' requirement 1or these Nutrients and a8 yield re
may Occur, such 88 in sandy 805 where the orgenic matter devel s 1€
covive epRLcatioNns Of these Nnulrients MBy CoUse tOXICITIes INn SO
Use fertilizers containing these nutrents with caution

LIME REQUIREMENT *

A limae requirement 1% Oetermined on 801l thet have e pH of 6.2 or lews B
liming 8cid s0ils. better crop grow!h and incresased yields can often b
chioved Optimum 80/ pH vaiues vary Sepending On the ¢crop being grown
but, in geners’ should be between 60 ena 7 86 Be'ore iming udy th
following 1ectors 1o determine the necessity of Lime (1) pH in the subso
should be less then 6 2 (2) emount of Lime being spp!ied (n the irriget.c
water, (3) crop being grown. Thorough incorporstion of lime into the
surfece B of 50 s necessary for maximum stfectiveness Apply lime only
after the 30/ has Deen 1esied §ince 100 muth lime may be #y harmiy!
# 100 Intie The lime recommendation i Dased on an etfective celciur
carbonete equivhient—-~ECCE~~of BO% The recommenaed liming ret
will increase soi! pH 10 spproximately 8 5 in3 years ECCE wospendent on
fineness of lime purity, and emount of weter present Know the ECCE
before spp/ying Lime 30 tha! the necesssry 8 ustment in applcation
et Can DE Maoe

SYPSUM REQUIREMENT

Cypsum requirement recommendstions e made when the uchon.oobw‘
sodium percentsge axcesds 10% The recommendstion s given in tons A o
100% gypsum Gypsum (coiCium) is required 16 reciaim s0iis Righ in sod um
(sodic soils) In sddition to seplication of gypsum, the sodium affeciec
80 must have prope dreanege Ind De leached with good Qusiity wate
(high colicium. (ow s0dium) 10 rTeMOve the SXCess 100 lum.

It s0is contan more then 1% free Lime the following materals may be
used in plsce of gypsum Convert 1one/A of gypsure required 10 1ons ©
the mater s e 180 Dy using the o007 ate fector

3

J

MATERIAL TONS OF MATER AL

(100% B2S5!5) EQUIVALENT TO 1 TON OF GYPSUM

Popcorn Sul‘yr 019

Elementa Sultur 019

Sulturic Acid 06"

Line Sulfur 078

Forric Sulfare 108 f(
TEXTURE

Toxture is 8 USDA cless/fication beses on the percentege of sand &
Clay in the soll Send, st end clay perticien 8re divided sccording 1o size

PARTICLE PARTICLE SI12¢
| T B0 micront 1o 2 millimeters
i 2 1o 50 micrors
Clay Loss then 2 microm

Tonture atfects plant AUtrient holding capacity, S8Ttion, water PeNetration
o waler holding capec ity
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SATURATION PERCENTAGE

Grams of water required 1o wet 100 grems of s0il 10 the saturstion point
The saturation DErceniege i related to 8ol texture

SATURATION PERCENTAGE TEXTURE
ow Sand o1 Loamy Sand
20 35 Sandy Losm
35 -850 Losm or Siit Loam
60 65 Ciay Loam
65 135 Ciay
Above 135 Ususlly orgenic pest or muck

The water holding capecity of s Be(c when irrigated end sllowsd to drain
" M00rox imately hall the saturstiem percentape About hel! e water hold
NG CADAC Ity s aveliable 107 Cron e

oM

The pH 0f @ s0K PESTe we! 10 B ELON MeasuU’es the degrees of scidity o7
slkalinity A pH loss then 70 wecd pH 70 m neutrel and & pH greater
than 7.0 is sikaline

PLANT RESPONSE

Too scid for most crops 10 90 well
Adepted 10 growth of &0 tolersnt ¢/ ops
Adaoted 10 growth of Mmost crops
Optimum renge 1or crop growth
Adaspted 10 growth of mos! Zrops
Indicates » severs s0dium probiem
Howeve: sodium problems can occur ot
pH vaiues lowe: then B 4

Puoos
coeN
R
eevonbd
aaORN

FREE LIME.

A positive test [ Yes) indicates the! the 5o/ contains greats than 1% tree ime
ELECTRICAL CONDUCTIVITY

Electrical conductivity (ECg) of the saturation paste extrec’ messures the
s0il salinity Plant tolerince 10 s8/ N1y varet Lut Sbove somae (evel all crop
yields begin 1o deciine The 1ollowing table relates salinity lavels 10 sxpected
crop response

SALINITY LEVEL

EXPECTED YIELD REDUCTION. %

Very Low 0

Low 0 10
Medium 10 28
High 25 50
Very High $0 100

Poor wale! QuUlity Mansgement O wile! DENEI’aLION couse salinity prob

loms. S0/ salinity i reduced only by lesching with Qood Quality water A

lesching requirement can be calculated |f the crop 10 be grown, and so!l

oand rrigatian water o Nty are known

EXCHANGEABLE SODIUM PERCENTAGE

This value ndicates the degree to which the so/l exchange compler i sstur

0100 with sodium Excess exchangest # s00 um reduces wale! Dermesd ity

8nd 15 10xIC 10 SOMe Plants

EXCHANGEABLE 500DIUM
PERCENTAGE EXPECTED PROBLEM
Below 10 Generslly no permesdiiity problem due

to sodium HHowever sodium sensitive
crops may show lea! burn

10 1% Pomsbie permeabiiny problems with
clmy loams and clays
Above 15 Permead ity problems am likely on

8 miners s0lls with pomitie axceo
tions 0! sands end Icemy sands
High sodium s0ils con bDe reciamec Dy aop!caton 0f & coicium sOUrce
(soe Gypsum Reguirement) ang thorough leeching

ORGANIC MATTER

Boil organk matier consisis of decaying Plial and animasl residues The
amount present in 8ol s infiuenced by the climate of the ares and Mmansge
mant practices Organic matter influences 0l $Tructure, Se78LOn, wates
Penetration. water holding capscity, and Provides s source of plant nutrients
mpec ally NiItrogen PROONOTUS Ind sulfur

NITROGEN

NILIOGeNn recommend Iions 878 DIt ON OG8N IC MALIET OF OTRANIC NITIogen
nitrate nitrogen, crop 1o be grown. and yeld gosl Orgenic nitrogen is the
nitrogen bound to OMenic matiler Approximately 2 5% of thi nitrogen
becomes aveliabie Suring the growwing season Nitrate-nitrogen i the form
of Nitrogen MOS! eveiiabie 1o Pt Availabie nitrogen is the smount o!
organic nHrOgen 8nd Ailrate—nRPOgen Svasbie (0 the Crop during the
@Ow NG eeson.

Nitrate=nitrogen s sy leached through the soil protiic and lowt 1o the
crop When Righ Nitrogen (ales Bre rEKOoMmMended on sandy oy or long
200801 CTODE. 8011 BODIILIT.OnE will Detter Uiilize the apD/I8d Nitrogen and
Mip 16 avoi0 Iete semon defcioncy | nitrogen fertilize: ¥ 800 10 water
weed for HOOd I1rigation, the AILIogen recomMendstiont may have 1o be
increased up 10 40% depending on etfcency

Whers 10 tons of manure/A or more A8 800 1ed, reduce N recommaendstion
by 35 ibs /A/won

High amounts of nitrogen remaining #1ter 8 Crop Indicates an sccumulstion
of ARrogen i Becuring and the amount of fartiiiter should be gredusiiy
reluced An sccepiable level ¢ resious nitrogen W 2040 'ba /A Leves
groeter than 100 104 A /¢ sxoem ve and shou'd be rdbuced
Legume cropt cas 0" " from the §ir N rO0t 878 properly
noduieted nitsogeh (ertilizer wil u’i e benetic Al Seed inccuintion may

be Danelc sl (N uny Cakes

.
PHOSPHORUS

mommobuo NULIENT W 888y CONveried 10 unave lable forms
especially in high pH. colcareous olls, ©F In Moderate 10 extremely 0
20iis. The conversion of fertilizer PhOOAOIUL 10 UnBvaiiabie torms 4 less
repid in s0ils that have s nH renge of 6§ 57 6 but does occur over 8 peioad
of time Appiication of phosphorus fertilizer \n & band slong sige and
DeIOw the seed will generally incresse fertilizer afficiancy ana (s recommena
od 10r 8015 that have & high phosphorus fixing cepscity Application rates ¢
phosphorus fertilizer can ususlly be reduced by 60% whe bance” ™
costive raten 0f Phosohorus fertilizer will reduce the avallebi ity o' 21
possibly (ron which may result in vield reduction of some crops s’
POTASSI UM MAGNESI UM CALCIUM SODIUM

Potasy um Oe'iciancy 18 MOS! COMMONly BISOC 8180 with 8cid and/or sandy
2018 Magnesium deficency B much less common than potessium defciency
but can Occu’ (0 sanddy s0is Celcium or sodium celiciency s seldom f even
tound in 8018 The presence of excess sOJdium i evalusied with the ex
changeable s0dium percentage (11igation wate: coONaXm varying amounts
of these eslements and should be considersd when determining a so/
fertiiinny progrem

SULFUR

Sulfur geficiency M generally 8esocisted with sandy soils that heve o
organic maetter level less than 1.3% Appikcation of some of tha suifur
fortilizer in & starter fartizer may prevent ee iy samon deticency .n some
crops Verying smounts of sulfur cen be found in irrigation weter and
hould be consdered when spply ing sulfur fertilizer '7

ZINC i

Zinc tarthizer recommendations ere 107 80 NOIGanic SOUTCE Such 8 Tinc”
sulfate which is brosdcast end incorporated This method of aopiying 2inc
fertilizers should have & residusl effect for 24 yesrs Zinc tertilizer can
830 be included in startgr fertiiizer and banced »t sbout 20% of the re
commended broedcart rete This method of apolicetion wili probadbly neeo
to be repesied annuslly cepending on 301 tes! values Zinc chelate fertiizer
may be used 8t sbou! 1/3 the wpp/ation rete of Inorganic products

LAON. -
Brosdces! applicetions of inorgank iron fertilizer, such as ferrous sultate
ore inettective in correcting ron defiency Decause InOrganic ron i
Quickly 1ied «D 'n the soil An iron deficiency i Dest corrected By sprey ing
the crop with 8 2% ferrous sultete solvtion (1% for potatoes) et » rete of
20-30 galions/acie beginning 88 00N 8t sufficient lea! foilage s priien:
10 intercep! the soray The spray 8PPl ication may need 1o be repested !
yolion ng of 1o/ age persists 2}

MANGANESE COPFER AND BORON
Yield response 10 these nutrients i uniikely in Mmost coses However Ao )

crops o have 8 highe: requirement 1or these nutrients eno 8 yield re ’

Mmey DCCUr, SUCh B8 (n saNdy SO1E where the orgenic matier deve' s 14

CONive SpDICatIONs Of these NUlIiEnts May Coule tORICITIeS N sOME W)
Use fertilizers containing these nutrients with ceution

LIME REQUIREMENT 3
A lime requirement s Getermined on soils thet have s pH 0! 6 2 o lews B,
Iiming 8cid s0ils, better crop @rowth and incressed yields can often b
schioved Optimum 30/ DM vdiues vary depending On the crop Deing grown
butl. in pgenersl shoulC be between 60 eno 7.5 Before iming mudy the
following 1eciors 10 determing the necessity of hime (%) pH in the subso
#hould be less then 6.2 (2) smount of ime being spplied in the irrigeto
woeter, (3) crop being grown. Thorough incorporation of lime into the
surfece 8 0f 80/ W necessary for maximum effectiveness Apply ime only
aftter the #0/l has Deen tesied §ince 100 Much lime may be s harmty
100 little The ime recommendstion is based on an etfective celciur
carbonete sauiveent - ~ECCE -~ ~0! 80N The recommended liming rat
will incraase soi! pH 10 spproximately 6 5 in 3 years ECCE u dependent o
fineness of lime. purity, end amount of water present Know the ECCE
before spOlying hime 80 tha! the necesss’y &Jjusiment . BsppLcsnion
retes can be made

GCYPSUM REQUIREMENT

Gyotum reau rement recommendstlions are made whaen the exchangest ¢ 4
0dium percentage exceeds 10% The recommendat.on is given in tons A of
100% gypsum Gypsum (colcium) i required 1o reciaim soils Nigh in sod um
(sodic soils) In sddition te apphication of gypsum, the sodium offectec
80 Must have DIODer dranege Ind De leeched with good Queiny wa'e
(Righ caicium. 1ow 300 /um | 10 Temove the Sxcess $00 UM .
It soils contan more than 1% free ime the following materisls may be
used in plece of gypsum Convert tons/A of gypsume required 10 tons ©
the Meter s seiocied by Ut ng the P00 e factor

MATERIAL TONS OF MATERIAL

(100% BASIS) EQUIVALENT TO 1 YON OF GYPSUM
Popcorn Sultur 019

€ lomentsl Sulfur 019

Sulture Acia 061

Lime Sulfur 078

Forric Sulters 108

TEXTURE

Toxture it 8 USDA cless!fication besed on the percentsde of sand
clay In the soll Send it and clay particies 878 Jivided KCorging 1o size

PARTICLE PARTICLE SIZE
| TLE) S0 microm 1o 2 millimaters
s 2 to 80 micror
Clay Lot then 2 microns

Toxture sttects Iant AUTTIENt ROIdIng capacity, SRIRTION, witer penetratia: |
WRd water holding capec ity

. s —_—
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Map Unit Legend

Hap Symbol  3oil Name

10

1

1A

12

12A

13

Vessilla-Rock outcrop complex, 3 to 15 percent slopes

Rock outcrop-Vessilla-Mion complex, 8 to 100
percent slopes

Pinitos clay loam, S to 15 percent slopes, eroded
Pinitos-Ribera complex, S to 8 percent slopes

E1 Rancho sandy 1oam, 3 to 8 percent slopes, gullied
Flugle 1oam, 3 to 8 percent slopes, gullied
Mion-Rock outcrop complex, 8 to 40 percent slopes
Galestina clay, 3 to 8 percent slopes, qu!lied
Galestina clay loam, 1 to 3 percent slopes

Mikim clay loam, 3 to S percent slopes, qullied
Mikim loam, 1 to 3 percent slopes

E1 Rancho sandy loam, 1 to 3 percent slopes

E1 Rancho sandy 1oam, S to 8 percent slopes

Miscellaneous area
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