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

O,
.

ABSTRACT

Hembers of the Cultural Resource Management Program, San Juan

Campus, NMSU, conducted an intensive archt.eological 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 wast
'

l. To locate and record all cultural resources in the desig-

nated area

2. To recommend measures to be taken for protection of the

resources and,

O 3. 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.
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INTRODUCTION

j() 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
c
'

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 0 and 17 in Town-
!

ship 16 North, Range 10 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-

4 018 and 75-NM-013,

7

J 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 techniques were adapted to fit the land

forms. On the flood plains and foothills, tran' sects were walked with

i 30 to 35 meters between crew members.

|
t When cultural 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-

.
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(]) sources designated as sites are considered here to be sign-
*

ificant and require avoidance and/or protective measures.

Recommendations for these measures are outlined in Table I.
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. Isolated 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 occurances have value

as research items or in broad interpretation. This is a
O 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. i

-
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{{} Collections were made on a number of the sites and isolated
(see individual site reports ano cultural resource sectionoccurences-

summaries). Sherds were collected for microscopic analysis when
i

field identification was not possible. The policy for collecting
on small isolated occurences was to break the collected sherd,-takingi

only for lab analysis. On large concentrations, sherds for collec-
tien 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.

O SECTION 7 '

'

. A small portion of Section 7 was surveyed in addition to the fouri

1 sections (see Figure 2). ,

The area involved was composed of a steep
sided ca'non in which no cultural resources of any kind were found.

)
:

!

4

!
1

,

!

|*
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TABLE I*

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 require avoidance.

.

The following are those cultural resources requiring avoidance:

UNC 3: Sites

8-7 13-1
8-10 13-2

O 8-11 13-7
8-12 13-8
8-13 13-10.

8-14
8-15 17-5

17-8
12-1
12-4
12-6

4

l

;

l

i
1

)

|0
;-
,

.
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SECTION 8

f.

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 8; !

ca'non or mesa rims and flood plain.
.

The soils on the mesa top are similar to the ones described in

section 12 and 13, however vegetation appears more dense in section 8.
,

Several north f acing drainages in the NW\ 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 pinon (Pinus edulis), juniper (Juniperus monosperma), ponderosa
j- pine (Pinus ponderosa), blue grama (Bouteloua gracilis), sagebrush

(Artemesia tridentata), Ergonum sgg., indian paintbrush (Castilleja
0

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

; baccata), rock speraea (Petrophytum caespitosum), and aster (Astgr
{ arenosus).

The upper mesa rims have a basic pinon / juniper plant cover. The

lower rims, being mostly talus, have a sparce vegetative community.
;

1

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.

4

I The major ca'non in the area flows south directly into the Rio
i] Puerco. The upper portion of the drainage system in section 8 is,

I

.. - - . . - _ .- --
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I

composed of steep sheer-sided canon walls with several isolated

!stands of douglas fir (Pseudotsuga taxifolia). In the southeast !

of the section, the canon opens out on to the flood plain. 1
1

!

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

topographic zone. Soils range from rocky gravelly clays near the mesa,
clays and sandy clay nearer the Rio Puerco. The vegetation is dif- j

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

Bouteloua spp., Orycopsis spg., Muhlengergia s_pp., and Sporobolus sg .

Five prehistoric and two historic sites, four prehistoric and one
historic isolated occurences, and one petroglyph were found in section
8. The following are a list of the cultural resources found and site

1

reports.
,

UNC 3: 8-1 (I.O.) Sherd (B/W and Corrugated) scatter on mesa top
and 1st rim dr>wn - 1 sherd per 30 sq. meters
spread over h of section.

| UNC 3: 8-2 (I.O.) Axe-cut brush fence running north-south entire i

i length of mesa and 1st and 2nd rims.
UNC 3: 8-3 (I.O.) Sherd scatter on 2nd rim, flake of pedernal chert

s

10-15 sherds total - spread over 1/6 of section. |

! UNC 3: 8-4 (I.O.) Sherd scatter on low benches above flood plain - !
. 4 sherds total !) UNC 3: 8-7 (Site) Large trenched pueblo, bulldozed road

UNC 3: 8-8 (1.0.) Possible water control j
UNC 3: 8-9 (Petro) Two sandstone slab petroglyphs
UNC 3: 8-10 (Site) Western pueblo
UNC 3: 8-11 (Site) Middle pueblo 3

#.

j " j ,. 3
' . s* &12 (' ' '

UNC 3: 8-14 (Site) Eastern pueblo 1)- |
? - - w

UNC 3: 8-13 (Site) Sweathouses I j ','
'4

' ' '

'

UNC 3: 8-12 (Site) Navajo rock ring .;
, |

'

,,, , /UNC 3: 8-15 (Site) Bulldozed pueblo<

I' y ,.
. ,J' . i3',f.y -

'i

4. ;. t . -
'. ,. / i l

'

f * s,'V. '' . . . ,. ",. &
*?

'

-
i'. y, ,;,,

e .. . .}. .. , , . 3 , i
. ,

g-7.')e !
,) .n 3J '.,

'

r' :2e do M .i )
<

_

n .

,
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SECTION 8

) UNC 3: 8-7
'

Site 8-7 is a large sandstone masonry pueblo with several assoc-

lated surface structures and a kiva. The pueblo of 20 to 30 rooms

appears to be single storied, with a central room block and two wings.
Five meters north of the pueblo are two rather large square rooms
constructed of large rough sandstone clasts. The kiva depression is

directly south of the pueblo and is approximately 10 meters in dia-

meter with 1.5 to 2.0 meters of fill. The artifact scatter is very
heavy on and around the site. The lithics included chert, rhyolite, '

and possibly basalt cores, flakes, and flake tools. One rough metate

and several sandstone rectangular manos made up the ground stone on
the surface. Sherds included:

PII - PIII indented corrgated gray wares
Os Wingate black / red

Puerco black / white
Gallup black / white

Chaco black / white (?)
Red Mesa /Puerco black / white
Escouado black /wh

150 meters to the southwest is isolated occurence 8-8, a possible water
control dam. This may be similar to the water control systems dis-
cussed in the UNC 3:8-14 site narrative.

Site 8-7 is on the southern slope of a bench directly below the '
i

mesa. It is in a protected "cove" and thus sits well back off the
flood plain proper. A shallow (20cm) trench has been made across the
site and recent heavy equipment tracks can be seen on the west section

of the pueblo.

O
'

It is recommended that site 8-7 be avoided with the exception of
.
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h(J 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 affiliations.

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 two 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 mainly

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 mound. Sherds are PII - PIII wares

and include:

. Neck coiled gray ware - Tohatchi banded ?
Chaco black / white
McElmo black / white
Tuerco/Escovado black / white
Wingate black / red
St Johns black / red

The site is on a broad alluvial fan slightly raised above the Rio

Puerco flood plain. There is a goou tzed arroyo due west of the pueblo

and the Rio Puerco is 1 mile south. The trash mound and clast structure

O. appear to have been archaeologically tested, evidenced by 6quare test

.
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.

9

}
pits. No information on who conducted the testing or when it was

* done.

It is recommended that Site 8-10 be avoided. It, in conjunction

with the other two pueblos of the trio would be ideal. subjects for

studying inter and intra-site relations, social structure and systems,
and external contacts if any.

UNC 3: 8-11-

Site 8-11 is the middle and largest of the three associated
pueblos. The site consists of a 20-30 room sandstone slab pueblo in
a slight "U" shape, ore kiva depre,ssion, a second slight depression,
and a trash mound or midden. Associated spatially but not temporally

() are several historic petraglyph pancis. These are on a large colluvial
'

boulder behind or north of the pueblo. The distinctive kiva depression I

is south and partially surrounded by the pueblo. A second depression,

probably a kiva, is northeast of the structure. The mid section of

the pueblo has fill possibly 3 meters deep and may repr esent a two
storied segruent. The trash mound is southeast of the pueblo complex

and, similarly to the accompanying two pueblos, has been archaeolog-
ically tested. No information on this testing could be found. This )

site is 15 meters east of 8-10 and the artifact scatters are essen-,

tially identical, especially with regards to the pottery.

Site 8-11 is on the same alluvial fan as 8-10 and 8-14 and also

O near an arroyo draining the mesa top.

.
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(]) It is recommended that Site 8-11 be avoided. As mentioned in
'

the 8-11 narrative, this site is part of a unique complex which lends

itself to a study of prehistoric social systems. In addition the
;

presence of a second kiva may indicate a construction sequence and j

reveal possible reasons for expansion or addition.

UNC 3: 8-12

'Site 8-12 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 wall 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 surf ace structure.
,

i

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

commended.

UNC 3: 8-13

Site 8-13 consisted of two seperate sweathouses. Both are j
'

1 constructed from axe cut juniper branches. They appear not to have

I been used recently and the larger brush is all that remains of the i

structures. Other materials in the area include fire cracked rocks

}} of sandstone and a few quartzite cobbles.

.

.

-- r- - - - . . - - ,-- - --. ,. . -,. - , - - - - - - - - , - --.n-
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O The sweathouses are located on an eastern bench in the NE\ of
.

Section 8. 8-13 is about 20 feet lower than 8-13B and approximately

15 meters to the east (see drawing). 8-13 is 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 1 feet deep on the interior of the sweat-,

,

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

Recommended mitigative action for the site is avoidance.

(2)
'

.

i

l
;

.

'

l

!

|
.

.

!!
'

I
;

"

- - _ _ . - . _ _ , _ _ _ . _ _ _ _ . _ _ _ - . _ _ _ _ . _ _ _ _ . . _ _ _ _ _ _ . _ . _ , , _ . _ _
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() UNC 3: 8-14

*

Site 8-14 is the easternmost of the pueblo triplex. This site
i

consists of an "L" shaped tabular sandstone pueblo, two depressions-

probably kivas, two large square clast structures, a trash and rubble .

d

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

rabble 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 4 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
4O

a silt buildup behind it which is readily apparent. Whether from ;

natural or man-made causes this silted area is richer (in soil nut- I

rients) and slightly more moist than the surrounding soil in or out-
}|

,

side of the arroyo. Consequently vegetation is somewhat different. '

Large cane cholla (Opuntia acanthocarpa) was found on the flood plain,
but is rare in this particblar area. In the silt behind the wateri

control device there is an isolated stand of cholla. The ground stone
i

! found on 8-14 resembles examples found on 8-10 as do the lithics, with
,

the addition of an obsidian core. Pottery sampled included:
4

| Tchatchi banded ?
j; Puerco/Escovado black / white

| Red Mesa /Puerco/Escovado black / white
i Socorro black / white
j . This pueblo, like the other two is on a broad alluvial fan cut !

.

II) by the three arroyos draining the mesa tep. The Puerco is less than i,

! !

|
*

.

y wy.. __._,.2 p v--- , __ _9.-______m.,, g,_ _ ,, _. 3 _g__. pg m _w... ,, -,.p-4---._f , ._mSm ,p. y_.-g gy y-1_m
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a mile to the south.,

It is recommended that Site 8-14 be avoided. It's importance

lies primarily in its association with the other two pueblos, and the

possible presence 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.

.

!

j UNC 3: 8 - 1_5_
.,

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

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

>

'() The site is puebloan and consists of several one 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 / reda

Chaco black / white,

Red Mesa black / white
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.
|

LO

\-
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:O
There are several drill holes and a road in and around the site.

and some disturbance has occured. )
\

7.t is recommended that if the site cannot be further avoided,
,i.

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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United
NMSU San Juan Campus Archoological Survey . Nuclear Petject SITE NO. L.,A.

Site name SJC-126 Field number UNC 3:8-7-

*

SW w orthe SE W of the SW W, Sec. 6 , T. 16 R. , County *k' 4 n i ny State N M

Map source Hard Ground Flate Ouad - USGS - Elevation

Draifinge: primary Rio Puerco _ secondary
_

Loesijon on southern slope of bench coming off ennem e= enn+h avyne
also, extends onto flood plain.

,

Nearest town Ptarest highway Accessibility: foot _6edan 4 wh. dr, _ backhoe.

Ownership

informa nt

St ske loca tion

SITUATION (check v/ Valley botiom Beach Slopel Ridge Weia no.a Cliff edge overhang Cave Dune

oise, flood plain (alJuvial fan) 4,es ofiiie m n o e t v- a + a v 9

FEATURES (Indicere number): Pii howies Kiral.1 Swrface rooms: Slab.2.$ Mary Ad obe _ Other

Refuse area #4rterion) S - Hearthi Bunajs Sherd / Chipping area R Cnds/DamarrerraetWSh Pictographs /Petroglyphi

Trails / Steps other
XPLAN: 1 room Uncu Are L shapedi C-shaped F-shaped E4haped- ( )4haped Encloito plus:),y a mau '

by roo.ns Scattered indeterminate Other

XSingle tier Dowbie tier hers Put double. tier Part tie r - Orientation Esposure

rubble .5 to 2.5 meters Eii. w ei hu shi 3- Strauned?Nature & depth of fill

O c - u ~ e t-" ~-- ~i-r- a,- in. ion. io a. -.

some erosion, bulldozed road on 3 sides - trench thru.

b X XSu rfa ct : Le vel Uneven 5 tores to Ideenson/ $wrface deposits: Altunum Collwnwm A eolan Talvt

Reudwat soil: Rocky X Cr a velly - X Sandy X (.1ayer Other

Local toch evierops: Sandstene Lmesione Shale Caliche Basalt Twff Other Msum
Arable isne /rne. dareare 4 4.,,,r,o , flood cla i n - 50 metern wnne. itn r-n+n e e nn a

3/4 mile S
~ ~~~

h aier (dessaart d dattrion) Rive r Arroro Connwenre Spneg seers
XPermanent' Locat ieseianon ruierns wolfberry, bunch crass, snake-

eyesetw eecf,oot -juniper

/

Pnoto ti/W Color
othrruowrces 30 to 40 room sandstonn mnennry punhin IDTT - PIII) P29 4 5- l e
of 2 stories. Road bulldozed around it in attempt to miss it a shallow

(20ca) uench nas Deen dug thru it(see map) shnrd collection-Field muki
ta en (pendant dots predominate) several nice chert cores, core tools,
oud fluku. '

Report 77-SJC-078Refnen
*-

.

.-

F ata.stion reewivemenis t a5os Time . E quipme nt

PII PIII /CULTURE- / Phase /Date -O Zone _Lotehty Lot elau l 2 3 4 3 6 7 8 9 lo #

Lab rerneik s
.

held erevedes - DabneV Pord Datt Coilet t ma s , Catsioy .e Not
"*''I'..m _m. %. ________ % _ _ ___ _m
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United

NHSU Son . Juan Campus Archeological Survey ' Nuclear Perjeet SITE. NO.: L A.

UNC 3: 8-10Field numberSite name -

W W of the - SM of the SE W, Sec..f., T. .lft R , County _ Md i n l ey si,i,,_ ng
'

Map source Hard Ground Flats Ouad 7.5 min. UNC ortho-topo Elev a tion 6 R 7 9
,

Rio PuercoDralfinge: primary secondary intermittent arrovo
on bench / alluvial fan extendin.g south into Rio flood plaing,;,n

~.

Nearest town _ Church Rock Nearest highway _ 6 6 Accessibility: foot X._. sedan. 4 wh. dr.X_. backhoe

Ownership

informant

Sist e loca tion

$1TUATION / theta V/ Valley bottom Bench.X. $ lope _ Ridge Mess f or Cliff edge Overhang Cave Dune .

alluvial fanois,, 4,,, ,g ,,ie 12,000 so. meters
,

FE ATURES (ladicere num6tr/' ht houses Kivas _ Surface rooms: Slabd Non)y02 43,3, ot3,,

S -Hearths Bwnals Sherd /Chippirig ares _ S Cnds/ Dams / Terraces hetographs/Pe trostypheRefuse sres #ireerion)
Traals/ Steps Other

X
PLAN.1. room _ Uneu Art L shaped C4haped F shsped E shaped-( )4hsped Enclosed plus: by a =st!_

by roorns Scattered inde ter minate Other

Single tier Double tier _ tiers Part dowbie tier Y Put tie r - Orientatio6 t'' Esposure 9
@ ters 3.5m Sirsened? no.

Nature & depth of All Est. Ws)! height

Condition: Undistwrbed dEroded Pot hunted Potiery/Arlifact abundance: 10's,100's,1000's. l O O O s h e r d s Modem stru
test pitted?

,

b
Surf ace: Le vel Uneven 5| opes to ldsrettson/ $wrface deposits: A11sviwm X. Collwwwm A e olia n Taiws

Re sid w al Soit; Rocky Z Gesettiy Y Sandy X3syer Other

Loce) rock outcrops: $sndstone Lamesione ths)e Caliche B as alt Tuff Other gypsum
Arable land (type distente 4 detection! 2On eters south

1 EIIO ASt op o Con 0wence _ Spnng _ Seeps% ster (distence d direction / Rive r

bedrosk ror Permanent? X to ni ,,,,i,,,on p ,ii ,n, snakeweed, saaebrush. bunch grasr
Juniper

hoto B/W Coler
Othe reiources

Field remuk, depth incredible, same as other two with additien of 2 trough sand-
stone metates, 3 manos (sandstone 2 rect. unifacial 1 small round un- ),

ifacial) wall (fallen) I

m e re,e, , Report 77-SJC-078
_

-

I mesianon reewie menti Labor Time E wipment .

I

CULT UR L / rnaiefp ,e /

Zoae L os alit y Lab class 1 2 3 4 $ 6 7 8 9 10 ;

Lab remeths
I

_

|

Dabney Fordheis e.ewee, p,,, pg , , , ,, e,,,,,p, ,
nimeme
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United !

1 ##NHSU Son. Juan Compus Archeological Survey Ptsject SITE NO.: L.A.

Site name SJC-128
Field numbe:UNC 3 : 8-11_ le

.
NW W of the SW % of the SE _ %, see. Q., T.11_ R. , County McKinlev State-_NM !

-

Map source _ Hard Ground Flats Ouad (USGS) UNC Ortho-topo "8" ._ Elevation 6 8 7 5
.

Drainage: primary- Rio Puerco secondary intermittent arroyos
Location 75 meterswest of 8-16 on alluvial fan etc. _

_

Neareshtown Gallup gen,ggg hj hw,y 66 Aggggg|hjjjgy: foog X sedan 4 wh. dr.X backh?g

Ownership

informant

St ak e loca tion

$17UATION /<Atel,7f Vality bottom Beach X Slope Ridge Wes to,a Oiff edge overhang Cave Dune .
alluvial fan

Other Area of site
2FF. ATURES Iladscere awm6st); Pit houses Kiva X Surface rooms: Stab _0. frRonrl8

'

Adobe coer
Refuse arta girterion) S Hearths Burials _ Sherd / Chipping area E Cnds/ Dams /Terrects Putographs/Pe troglyphs M
Trails /Ste pi Other water control E

XPL AN: 1 room _ uneu Are L shaped C shaped F shaped E shaped-( 14haped Enclosed plus: by a estl
by roomt.,,, Scattered indeterminale Other

Single t>er Double tier tie rs Put dowble-tier Y Part - tie r - Orientation E-W g , po,,,, _ S

* 8 3.5mNature & depth of fell Est. Wall height Stranfied ? no

E! t d/ wine % mi * * * *

$wiface: Lavet X Uneven Slopen 32 /derterson) S Swiface deposits- Alluviwmh Collwrium-- Aeoban- Ta)ws
X X X

Re sid u al Soil; Rocky Cs a velly 5:ndy Cayer Oi.her

Local rock owterops: Sandstone X Umestone Shale Y Calsche Basalt Tuff Other gy y_+
4,,e,i no7,,,,, ,,,,,,,, , ,,,,,,,,,, flood plain 200 metere S

1' mile ~

% sier (derteert d darstrion) Rive r Arroyo Connwence $pnng $,,p,
- . Permaneni? X to,,,,,,,,,non p,,,,,n, bunch crass, sankeweed, two )bedrockr$etchol a,Juniper

;

" " " * 'oiwerreiosece

rield remuk, appears to be the laraest (and middle) of three cueblos same art-
ifacts as 8-16. Petroglyphs (historic) to the north

Referencu Report 77-SJC-078
_

_

t ars.stion reowirements t aber Time - to wirme nt . -

CULTURE / p n,i,f o s i, /
' 2 8"' - Loc aht y Lab elats 1 2 3 4 5 6 7 8 9 10

Lab temeths
.

'
.

-

Dabney Fordl~ield oss w Jte p,,, c,n,, , , 7, , ,, , ,

tiesere
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United
Nuc1scr

,

NHSU Sen. Juan Campus Archsological Surysy Pirject SITE NO.: L. A.

Site name SJC-129 ^ Field number tmr 1 r R-17

NE M of the SE M of th, SE g, see. 8. T. 16 R.16 W , ounty_ McKinlev sinie NM
*

,

USGSMep source - Eleva tioa
1

Dreifisse: primary Rio Puerco secondary -

|
l

Location on small knoll on edge of valley hntenm en p a e: & rw avrnyn :

,

Gallup Nearest highway Accessibility: foot.X sedan 4.wh. dr. X backhoe.Nearest town

Ownership

informant

sisk e location

SITUATlON /cAeta v/ Valley bottom Bench Slope Ridge Mein to.a Oiff edge Overhang Cave Dune ._
small knoll jutting from cliff 3,es ofiiie 5' circleog,

Stone d ng
FEATURES //adicere number /: ht hovies Kivai_ $wrface rooms: Sieb Masonry Ad obe Other

Refuse area Afirretion) Heartha Bunajs Sherd / Chipping are Gnds/Damsfrerrects hetographs/Pe troglyph

Trails /Sieps Other

PL AN: 1. room Lineu Arc L. shaped _ C4haped F shaped E4haped-( )<haped Encloses plus: by a walli

by rooms Scattered inde termina te Other

single tier 1 Dowbie tier _ tiers Put dowble. tier Put tier- Orie nt a tion Es posu re -

Netwre & depth of Gil Ett. Wa!! height . 6 " Stratined? DOS ace

Condition: Undisturbed d Esoded Pot-hunted Pottery / Artifact abundance: 10's,100's.1000's, none Modern strwet.

.

X Uneven slopes to /darection/ Surface deposits. Alluviumb Collwnum Aeohan X Ta]wsSurfact. Levet
clay loam

Re sadual Soil. R ock y Cr a velty Sandy Cayey Other

Local rock owscrops; Sandstone Lamenione XShale Y Cahche Basalt Tu ff Other
100' west & 50' south-

,,,gi,3,,,f,,,,, ,,,,,,,, , ,,,,,,,,,,

3/4 mile
Waise (dessence d directioe/ River Arroyo _- Con ftwe nce 3rnes Seeps

uniper, snakeweed, range grass |bedron pool Permanent? Local *ege tation patterns
|

.

Photo: B/W Color
Other resources i

Field remuk

-

Referenceo Dannr* 77- N -O'7R
-

_

|

F aca ation reeviveme mis L abot _-- Time E q .,ir m e n t _

CULTURE / Phase /Date / j

20ae Locator Lab clain i 2 3 4 5 6 7 8 9 10 |
*

l
Lab temeeks

.

licid riturde, Suzanne DeHoff osi, 6 / 5 / 7 7 conec tivn, caistori e Nos
tioseree .s .....a. n... os..a <>.~ . ru n -
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Unitcd Nuclear

NHSU San Juan Campus Archsologiccl Survey * P:sject SITE NO.: L.A.
SJC- 130

Site name - Field numberUNC 3: 8-13

. NW % of the SE M of the NE M, Sec. E., T. .lf S R. ountyMcKinley Sisie W
*

Map sourceHard Ground lats Quad - USGS Eleva tion

Drainage: primary Rio Puerco secondary
,

tocai;on on bench over3ookinc canyon and arrovo to east.
-

_

Nearest lown Gallup Nearest highway Accessibility: foot 1 sedan 4.wh. df, backhoe

Ownership

informant

St ske loca tion

SITUATION / cart! v/: Vdley bottom Sench Slope Ridge Messfor Oiff edge Overhars Cave Dune -
B. 1 X 2 meters 4 ,,, ,r ,,,, 2 m o t o r m r. 4 v e.1, a_Other

FEATURES (/ndetert number /: hi howies_ Kivas Surface rooms: Sisb b4:sonry Ad obe _ Othersweathouses
'

Refuse uss ##rretion/ Hearth Burids 5 herd / Chipping are: Gnds/ Dams / Terrace s hetographi/Pe troglyph

fire cracked rock scattered to WestTrails /Sie ps Other

PLAN: 1 room Uneu A rc L4haped C shaped F4hsped E shaped-(C)-shaped Enclosed plus: by a wad

by rooms _ Scattered lade te rmins te Other

single tier Drable tier __ tiers Put dowbie-tier Put tie r - Orientation - 9 Esposure opaq
surface - old wood sweathouse g,,, w gi 3, ,, 3 ' stratified, noNstwes & depth of fiti ,

noneCondition: Undistwrbed 1 Ecoded Pot hunted Pottery / Artifact abundance: l o's,100's,1000's, Modern strwa.

. none
8$wrface: Ls vel Uneien Slcres to fderection/ Surface deposits. Alluviwm._X. Collwours - A e olian X Tdus

X X
Re sidu st Soil: R ock y Ca s eelly Sandy Carey '. Other

Locd rock owicrops. $andstone 8 Umestone _ ShaJe Cahche.% Bandt Tu ff Other
500' south and east, , , g i, i , , , f,,,,, ,. , , , ,,, , 4 g, ,, , ,, , , ,

X seQQ g h Ernas Seeps% stes (d.stante d diretisoa) Rive r Arroyo

bedrock root Permanent' Locai .esetinen pinern, servi cebe rry , Dinon, snakeweed, i

sage )
2Photo B/W Color

oiser reiewecei

Field remasks Very Done e.gMitiop on ],,, forked poles remain

i

Cairn is 2.5' hich, |Cairn on valley bottom 200' east nf =tco m m _ _ .
4' circle of sandstone with post sticking"o W o? it - lots of wood' laying I

Report 77-SJC-078Refere s
-

I. . -

|
4

iaccession requiremenis Laboe Time Eqwirment
_ j

Navajo j ,,,,,,g,,, fCULTURE

Zeae L oc ality Lab class i 2 3 4 3 6 7 8 9 10 I

Lab rern.shi

.

6 selJ incutors Dair Colle c tion s ceialop,e Nos
stonere
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United
NHSU San Juan Campus Archsological Survey NuclGar Petject $1TE NO.: LA.

Site name SJC-131
'

Field numbe, UNC 3 : 8-14
W W of the 8wW of the 8 e W. Sec.3 . T, ._16 R. , County _ Med n1 ny sini, _m

. -

Map source Hard Ground Flats Ouad UNC Ortho-t.opo 8 Eleuten 6 m
Draifiage: primary Rio Puerco secondary-_pheet wash &_ interrmi ttent

ation an alluvial
L 'lood plain approximately 1 mile north of the Riofan extendino south into the Rio Puerco

arroyos
f

Nearest hwn Church Rock Nearest highway 66 Accessibihty: fool Ledan 4.w h. dr. 7 backhoe
..

Ownership

informant

St ake location

$17UAT10N /tAera w f: Valley botsom Bench 3 Slope Ridge MessIop Caff edge Overhang Cave Dwne
a

alluvial fanOthe 3 ,, , ,7 , ,,

FEATURES //adstere awmber/> he houses._, Kivasb $wrface rooms: Slab. 0. Mar} 0 Adobe Other

Refwat atta #irection/- S Hearth: Burials dhnj/ Chipping area S Gnds/Dar s/Tettsees hetostaphs/Pe ttoglyph s -
Traalt/$leps Other

PL AN: 1 foom_ IJntu Att L shaped.X C4haped F4haped E4haped- ( )1haped~ Enclosed plus: by a waU
*

by sooms_ Scattered ladeierminate Other

Single. tier _ Dowbie. tier tiets Put double-ties Y Put tie r - Orientation E-W Espoivre S
Nature & depth of fill rnhhin qn meters - 2.5 meters Est. WC1 height 1 Potp52Sufied? nn.

C Pot hwnted Potiety/ Artifact abundance: 10 3. )D0's._M00's.10 0 0 s h e rd 2.f odern etnictweO andition Unilinutbej Eroded
'e=t e2'te **aamt 2 on 12ooa teia * mite outae

$wifact ; Livel X Uneven $lopis to fdsrettion/ 3 $wiface deposits: Allweiwm % Collwrium A eolian Tajws
Residual soil: R ock y - X Crav Hy.X_ Sandy % Cayer Other
Local sock owicrops: 5 ndstonel Lamestone Shaje Y Cajiche Baiot Tuff Other QVDSum
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( SECTION 12
,

j Section 12 can be divided into three major topographic zones:
; mesa top, mesa or ca'non rims, and canon floor. .

3 . .

] :
"

The mesa top is oriented northeast-southwest and cut by two

i major canons, one in the northwest corner, the other in the southeast
1

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

j breviflorus), Gamble oak (Quercus gambelii), narrow leaf yucca (Yucca ,
j angustissima), dahl yucca (Yucca baccata), prickly pear (opuntia sEE*)
O: perennial and annual forbs, and several grass species. Elevations on,

i the mesa top range from 7350 to 7550 feet. !

Mesa or canon rins (depending on perspective)are a series of

eroded sandstone terraces between the 7000' and 7350' elevations. The

j soil, mainly detritus and talus from the sandstone outcrops, is a
i

j rocky gravelly sandy loam. Vegetation along the rims includes squaw
1

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

} (Rhus trilobata) , and isolated stands of douglas fir (Pseudotsuga
1

l towifolia) along with the plants mentioned growing on the mesa.
*

..
*

.-
,

4

; The final topographic zone is the canon floors. "The canon in the
s

) northwest quarter of the section is in a cutting stage with large sand-
,

i

i
-

!

I

_ , _ _ _ . _ . . _ _ _ _ . _ _ _ _, _ _ _ _-_ _ . . _ . _ _ _ _ _ _ . _ _ _ _ _ _ . . _ . . _ . _ _ _ _ _ _ . , _ _ , - - _ _,
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.

stone boulders and sheer sides up to the first rim. The canon in the

southeast quarter has a broader floor with some alluv,ial flood plain !

1

accumulation. Plants found in the other two zones were also growing

I iT the canons in addition to blue grama (Bouteloua gracilis), and
;

:,

i sMyeral other overgrazed unidentified grasses.
|
3

f Both historic and prehistoric cultural resources were noted in
1

.

'Section 12. Three sites, three isolated occurances and three pet-

roglyphs were located (see map 2).
t

5

h

UNC 3: 12-1 (Site) Hearth and sherd scatter on mesa top -

, ,

UNC 3: 12-2 (I.O.) PII/PIII indented corrugated gray ware sherd
scatter on mesa /ca'non upper rims-30 to 35 sherds
scattered over \ of section.

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

O and PIII indented corrugated gray ware - 4 sherds
m;C 3 : 12-4 (Site) 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: 12-7 (petro) Historic, date of "72"a

i UNC 3: 12-8 (petro) Historic, horses, quadruped, "1940", "46"
l UNC 3: 12-9 (I.O.) Tabular sandstone structure with lumber near south
j section line - very recent and apparently assoc- !

I iated with road construction.
i

i

|
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UNC 3: 12-1
'

Site 12-1 consisted of a sherd (8-10) and lithic (10)concen-
tration and two ground stone fragments scattered over an area 3 X 4
meters. There is a hearth area approximately h meter' in diameter or.

f.he eastern side of the scatter. The pottery is of PII times and

was 70% corrugated and 304 black / white. There was no evidence of

structure and appears to be a single-occupation procurement /proces-
sing camp.

The site is on the mesa top near the middle of section 12 with
a slight slope to the northwest. It is located about 30 feet north
of a dirt road and approximately 200 feet east of the intersection of
two roads.

O
.

The site, although sms11 in area and artifact abundance, is in

very good condition and may have sufficient fill for paleo botanical
sampling. Recommendations are to avoid the site (see Table 1). If

that is not possible and mitigation should become necessary, it would
take two people four hours to map, collect, photograph, and test the
site.,

UNC 3 12-4

Site 12-4 consists of a circular sandstone masonry hogan with-

awe-cut corbelled lop roof, brush corral, 109 troughr, and a pole
"arch". The hogan was probably built during the reservation period
as described by Charles D. James (James, 1976). The walls are 1O

.

.

. _ _ _ _ _ _ _ _ - _ _ - - _ _ - - -
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i

meter high maximum near the entrance and taper with the land slope

to 20 meters high. No mortar was found in the wall and fill inside :

. the structure appears to be from 10-40 cm deep. The roof has fallen-
;

intact and clearly shows the building design of corbelled logs. f
_

Tdere 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 i

hand hewn juniper log troughs made up a portion of the barriet. The

only datable artifact found on the site was a U. S. Army W II tent

post. It formed a part of an arch structure several meters in front

of the entrance to the hogan, f

The site sits on the first sandstone rim down from the mesa

looking out over the steep canon which drains this 4 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 8 kilometers north of the site, in Hard

Ground Flats Canon.
i

The site is in excellent condition and not in immediate danger

of erosion damage. Recommendations are to avoid the site.

_

.
.,

UNC 3: 12-6 .

Thissiteiscomposedoftwocirculardepression]s, a possible
hearth area and a sherd, lithic, and ground stone scatter. TheO

.
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!
.,

westernmost and larger depression is 8 meters in diameter, the smaller
)

'

one 6 meters across. There is a scatter of heat discolored rock and
!

; carbon stained soil 12 meters north of the depressions. The sherds -

ire lightly scattered over an area 20m X 20m (1 sherd per 4 sq. meters)
'

i bbt are concentrated around the hearth area as are the lithics. A
3

i
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.
It is likely that the depressions are pithouses and date into Pueblo I. ,

,

i

i

The site is just north of the highest point on the mesa approx-;

! imately 30 meters from the rim. This particular part of the rim is
i .

the best place on the mesa to view the Rio Puerco valley. There is !

D !?s/ a dirt road less than 10 treters south of the pithouses and an area
'

i .

north of the hearths bulldozed for uranium testing. i
i

i,

The site is in good condition with minimal erosive damage. Site

] 12-6 is unique in its age, theme, and location and it is recommended

that any adverse impact on the site be avoided. |
I

! i

i
1

.l -

-
3
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_
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- _
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_
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x) 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 rocky 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

rm slopes, there are areas of homogenious talus.
\J

.

The mesa or caTon 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 oak (Quercus gambelii), narrow leaf yucca (Yucca anaus-

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

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

.

_ _ _
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FT occupies the 6900 to the 7000 foot eleations. Very little vegetativeu)
.

growth is found on the foothills due to dynamic erosion and poor soil.

In the areas where soil l's heterogenius oak, juniper, blue grama and

sagdbrush 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 (Symphoricarpos occidentalis), and rabbitbrush (Chryso thamnus

.
-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 1
'UNC 3: 13-2 (Site) Historic dugout

UNC 3: 13-3 (I.O.) Shell (Glycimerous spp.) beads (2) on saddle
UNC 3: 13-4 (I.O.) Sherd scatter on flood plain - SEh of section - |'

1 sherd per 20 sq. meters '

UNC 3: 13-5 (I.O.) Rock carin on East section line
UNC 3: 13-6 (I.O.) Rock carins on South rim of central hills - ,

probably grazing markers - one square structure i-

UNC 3: 13-7 (Site) Sandstone "bin", lithics and historic brush
corral

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

f(T per 5 sq. meters spread over 200 sq. meters i

V UNC 3: 13-10 (Site) Pueblo and kiva on bench above 13-1 '

|
|

.

. - - - - - . - - - <-
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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 extensive 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.-

.
't

Two lumber structures,one a collapsed smal1 square shed,- one a
large rectangular structure which may have been-a stable.
Juniper brush circular corral with an east sout ast opening.

Extensive trash scatter on down slope or eastern side of site,

.
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.

' peg a concentration in the form of a trash mound, primarily tin cans
\m/

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

.

Judging from the structures and trash, the site $ ras occupied-

roughly from 1930 to 1970 or later.

The site is just below the foothills of the mesa, on t.se 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 resource
as well as the site being in current use, avoidance is recommended..

O
UNC 3: 13-2 !

This site is found on a flat gentle slope to the south in the
!

NEh of the NW\ 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 !

about 4 feet high. The roof is still intact and the entire site

appears to be ui. disturbed. Associated artifacts include a partial

harness and a plow. There are no artifacts which were culturally

diagnostic, and the site is assumed to be historic anglo, although,
thdre are several Navajo families in the immediate vicinity.

- .

_ . .

The front wall of the dugout is of sandstone blo'cks. The roof

is of split timber supports and the adobe top is lev [1withtheground.

-

.

r- - ,r, ,,
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.

./- There is a square wooden chimney vent in the middle of the roof.
' (S/

Avoidance of the site is recomnended. |
4 :

;
.

UNC 3; 13-7 ~

Site 13-7 consists of a circular sandstone slab structure, a

juniper brush corral, and two flakes. The candstone bin-like feature

is approxirnately .75 meter in diameter and appears to have been

double walled. The fill isbetween .40 and .75 meter deep and the only

surface 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

E~uth mesa face and flowing into the Rio Puerco. Ib'is in the mesao
.

-

foothills 2.4 kilometers north'of the Rio.
..

A
V

It is recommended that this site be avoided as it may contain

.

- -y - - ~ _ _ , , _. - - . _. -. ,, ._
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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. .

. _.

dNC 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 been down <

slope alluvial washing but remaining fill may be up to 2.5 meters deep.
I

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 were identified:

Early PII painted neckbanded
PII - PIII indented corrugated

,

Gallup black / white !

Chaco black / white |
Puerco/Escovado black / white |

Mesa Verde black / white
Escovado black / white
Wingate black / red-

_

- ,

With reference to the pottery, the pueblo date around PII - PIII.

It should be noted that site 13-7 may be associated dith this pueblo

() (see UNC 3: 13-7 discussion).

.

~
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I,c Site 13-8 is located on a rather steep east-facing hill slope
\/

in the foothills below the mesa. It is 75 meters frpm the arroyo
which drains the southern face of this mesa and 2.3 kilometers from
the Rio Putrco. The area immediately surrounding th5' site is too

broken for cultivation 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 me.y itself aid in determining the subsistance strategies
involved at the pueblo, or possibly climatic factors during the time
of occupation. f.t is recommended that this site be avoided.

.

l() 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

NWh 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.

I

It appears to be a one story pueblo of about 10 rooms and one j
kiva. Estimated wall height is approximately 2 feet. Artifacts in-

clude sherds, flakes, ground stone and some fire-cracked rock. The

sherds are from the PIII time period.
.

,

_
~.

At this time avoidance of the site is recommende'd. If further

test holes or other construction should need to be done at a laterO
6 ate, excavation of the site would be reconaended at that time.

.
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NMSU San. Juan Campus Archeological Survey uclear Project SITE NO.: L.A.

N

Site name S JC- l '4 6 Field numbe,UNC 3 : 13-1~

*

NE % of the SE % of the NE %, Seel3., T. 16 R. , County McKinley sini, _NM

' (/ 'N1 Map source _ USGS Church Rock Ouad, UNC Orthophoto topo Elevation A A X
Draifinge: prima ry Rio Puerco secondary intermittent arrovos

. Location valley bottom of Rio Puerco 1/8 mile from mona vime nni north side
of Rio.

GallupNeare own Nearesi highway Accessibility: foor _ sedan X__._4 wh. dr. _X _ backhoe

Ownership

informan

Se ak e localion

SITUATION Icheck v/: Valley bottom Bench Slope Ridge Mess top Ciffedge Overhang Cave Dune
. other Area of siie 200 X 50 meters {

FEATURES //adicest riumber/ Pit houses Kivas Surface rooms: Slab _ Masont[ Adobe Otherj a cal , lumber
Refuse ares Afirection)E&SH It1gths s_ Sherd /Ch,ip ing area Gnd s/ Dams / Terrace s Pictographs /Petroglyphs |

u

er an umber p1 esTrails /Sieps Other- ;

PLAN: 1 soom %. Uncu Arc L shaped __ C-shaped F shaped E shaped _ ( )-shaped _ Enclosed plus: by a wall _
by rooms Scattered Indeterminate Other round hoqpn

|
Single tier X. Double tier Etiers Put double-tier Put tier _ Orie n t a tien Esposure S
Nature A depth of fill aeolian, alluvial, 0 .5m

-

..

h i s to ri c y,,,,, ,,,,,, {
rat. waji height m. Stratified?

Condition: Undisturbed.h Eroded Pot hunted Pottery / Artifact abundance: 10's.100's.1000's,,

;

Surfact: Lsvel X Uneven Sieres to /dtrecison/ E Surface depositi: Attuvium X. Colluvium A e olian Y Talus
XRe sidu al Soil: Rocky Gra velly Sandy Cayey X Other loam

Local rock outcrops: Sandstoned Umestone Shoe X Cahche_ Basaji Tuff Other
Arahse land (type, dustance & dsrectron_n flood plain - 50m E, 400m S

1 mile
Water (dissenet d dartersea/ River Arroyo Con flu e nce Spnng Steps
bedrod pool- Permanent? X Local vegetation patterns. tumbleweed , smal1 forbs. haalyovergrazec

|

Photo. B/W Colorg.g g.y site consists of several juniper post / lumber structures- prob-
ably corrals, some fallen down wooden shacks, a stone horno(fallen in),
rMP'"Ag;,X two stone houses (1 in cood condition. 1 han had c&nnne vommund-
both with cement foundations), 1 stone hogan with hand hewn iuniper post
roof, refuse includes tin cans, bottles, cold cream iars, old waaon (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.Reference-

bone awl from tibia of anor. larmn evach anmp *n tm nf knnene
Report 77-SJC-078

'

F acavation requirements Labor . Time _ Eowirment - ^

CULTURE /n
Phate/Date // 1

V Zoa r Loc aliiy Lab clasi i 2 3 4 5 6 7 8 9 10
Lab seinetki

.

l' e1J reevedes Date Collec tion s Catalogue Nos.
hvw '-'

stotsyc
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United
NMSU San . Juan Campus Archeological Survey Nuclan Pirjeet SITE NO.: L.A. j

SJC-137 |

Site name Field numbe, UNC 3 : 13-2

.,
f,', R. 17 McKinley NMNW NE g,3,,,,13,T. 16NE W of the M of the

-

.,Cou n ty Stateg
Map source -. USGS Church Rock , New Mexico _ - _ Elevation

Rio PuercoDrairiage: primary secondary
,

near clif f - facing south to Puerco - flat gentle slope to the soutt
Local.lon

.

,
..

Gallup
- Neare town Nearest highway Accessibility; foot sedan 4 wh. dr. backhoe

Ownership

informant -

Stske loca tion

SITUATlON (cArck v): Valley bottom X Bench Slope X., Ridge Mess to.a Qiff edge Overhang _ Cave Dune .
50 X 30 feet

Other Area or siie
X Ad obe _X. Oth er

'

FEATURES //adicast number): ht houses _ Kivas _ Surface rooms: Slab Masonry

Refuse arta girterion) Hearths Bunals_ Sherd / Chipping area Gnd s/Da msfTe rrace s hetographs/Pe trogly ph

Trails /Ste ps Other Nnna

PL AN: 1 room Uneu Arc _ L shaped C-shaped F shaped E shaped-( )-shaped Enclosed plus: by a well
'

by sooms Seattered indeterminate Other

Sms'e tier d Double tier _ tiers Put double-tier Put tie r - Orientation En1Lthsposure n p p fi

Nature & depth of fill dugout in hillside Est. Wall height d' Stratified? Mm'

O
Condition: Undihturbed _XEroded Pot hunted Pottery / Artifact abundance: 10's,100's,1000*, Modens struQ arness and plow

,

Surface: Level X Uneven Slopes to (direction / S Surface deposits: Allu vsu m . Collu viu m Aeolian Y Tajus

Re sidu al Soil: Rock y Gr a velly Sandy Cayey1 Other oam

LocaJ rock outcrops: Sandston X Umentone _ Shale v Caliche _ Basalt Tuff Other

100 to 500' southA,abie sand f,,,,, d, stance d derterno,,

X
weier (derreact d direcinon/ River Arroyo Con flu e nce Spnns Seeps

snakeweed, range grasses
bedrock pool Permanent? Local vegetation patterns

2 i
Photo. B/w Color

Other resources
I

Field remuki Verv nice dugout house

.
-

RODort 7'i-SJC-078Refere s

Ficavation requirements Labor Time Equipment
_

sMdC / Phase /Date /- CULTURE

d Z oar Loc a tif y Lab eisis 1 2 3 4 5 6 7 8 9 10 j

; Lab rem,iki
,

*
|

|Suzanne DeHoff 6/2/77| acto ouvider D,ic Cotic c tiva t Calatoput Nos j

storare ]^m r5vu W W M.
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United

NHSU Ssn. Juan Campus Archeological Survey * Project SITE NO.: L.A.

SJC-138
Site name Field numbe}]NC 3 : 13-7-

*
SE % of the S.bl% of the HEL %, Sec.13, T. 16 R. ounty McKinley sinie N M j

,

(.) y,p ,,,,,, USGS Church Rock Quad , UNC Orthophoto top 6885- Elevation

Rio Puerco intermittent arroyo.LDrainage: primary second ary
I

Loestion . low bench on west bank of arroyo para 11olino thn unerinn lino

: 1

Gallup Nearest highway Accessibility: footh sedan 4 wh. dr. X backhoeNeare town

Ownership

informant

Stske loca tion

SITUATION (tAtti 71: Va11ey bottom Bench X_ Slope _ Ridge Mess tea Cliff edge Overharg_ Cave _ Dune .

20m X 10m (E-W)
Oiher Area of site

FEATURES (ladersit itumber): ht houses _ Xivas _ Surface rooms: 51sb Masonry Ad obe _ O th er

Refuse arts girteriorr) Hearths Bun 3._Si.<rd/ Chipping area.S Cnds/ Dams / Terraces hetographs/Pe tsoglyphs
binTrajis/Ste ps Other

PLAN: 1 room _ Uneu Arc L shaped __ C shaped F-shaped E4haped- ( )-shaped Encloses pla2s: by a wou.

by rooms Scattered indeterminste Other

$4ng e 4:er _ Double tier _ tiers _ Put double-tier Put tier _ Orie nt s tion Esposure Aj
alluvial .5 to lm

Nature & depth of fill --- Est. Wall heigh t Stra urie d ?
.

(,.)) X
. Condition: Undisturbed _ Eroded Pot hunted Pottery /Artifset abundance: 10's,100's 1000's,E - i n cl avns Modern strv

corral is modern Nava]o.

Su rfact : L4 et Uneven Slores to (ds'etron/ Surface depos .ituviumb Coll. mum A e olia n Tajus

R e sid u s1 Soil: Rocky y Cr a velly $sndy x Cla , O th e, _. l o a m

LocaJ rock outcrops: 5:ndstonel Umestone Shaje X Caliche _ Ba.. _ Tuff Other

Arabit land (typt. dstranet d dorters7 mile
I

Water (distante d d#rcerion) River Arroyo Con fluence Spnng Seeps I

Loca! =egelation patterns s agebrush , pinon, iuniper, !

sna eweec,
. Permanent? Ybediohk pool _

cact1 i

Photo B/W Color

Other resources 1

I

r,e:d remuk, slab 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 )diameter There is an extremely light scatter of chert flakes around the sit 1

Refere , Report 77-SJC-078
_

!

F mes'abon requuements Labot Time Equipment
'

CULTURE / Phaie/Date / -

m.J
2eae Loc alit y Lab class i 2 3 4 $ 6 7 8 9 10

Lab rem. ski |

|

|
Dabney Ford

t selJ escueder Dair coiieciiv .. cei.ime ws i_
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United
NMSU San . Juan Campus Archeological SurveyNuclear Project SITE NO.: L.A.

UNC 3: 13-8Sile name SJC-139 Field number~

SWK, Sec.13 T.16 f R.17 hCounty McKinley NMW H ofthe W % of the( ,,

USGS Church Rock Quad, UNC Orthophoto top 6900y ,p ,,,,,, Ew%

secondary _ intermittent arrovoDrainage: primary D4 m Pn e n

Location _2.5m SW of UNC 3 : 13-7 on slope of hill on west section line
,

:

Gallup Nearest highway Accessibility: foot b sedan 4 wh. dr. backhoe. Neares town

Ownership

informant

Sisk e loca tion

SITUATION Ichtti v/ Valley bottom Bench _ Slopel Ridge Mess top Ciff edge Overhang Cave Dune

Other Area of site
,

FE ATURES //ndicare number): ht houses._. Kiva:_ Surface rooms: Stab _ Masonry Ad obe Other

E E E
Refuse ares Afirection/ Hestihs Buna) _ Sherd / Chipping aren cnd s/ Dams /Te ttsee s hetographs/Petroglyphs

Trails / steps Oiher

PLAN: 1 room _ Uneu Arc L shaped _ C shaped F shaped E shaped-( )-shaped Enclosed plus: by a wall.'

by rooms _ Sestiered indeierminate Other

E-W ESingle tier _ Double tier _ tiers Pui double-tier Put tie r _ Orient ation Esposure

Nature & depth of fill alluvial colluvial, 3m - .50m 2mg,i, w ,3i3,i,3, si,,tiried?

Condition: Undisturbed Eroded Pot hunted Pottery / Artifact abundance: 10's,100'i.1000's,8 0 0 - 9 0 0 sh e,rchide rn strue

.

X X E XSurface: Level Uneven Slopes to /directronj Surface deposits: Alluviur Colluvium A eolian Talus

Re sidu al Soil: Rocky cr avelly Sandy d _ Carey _ Ot.her loamX

Local eock outcrops: Sandstone.% Umestonc _ Sh Je X Caliche B asalt Tuff Other
1/8 to k mile south - floodplainArable land /rypt. diusgre d dstterion.,

_

Water (distente d dirterion)' River X Arroyo Connuence Spnns .$eeps

Bedlock pool Permanent? Local tegeistion patterns s aQebrush , "iuniper, Pinon,
creasewood, oak

. Pholo B/W Color
osug,x the site is located on a 60 slope facing East. The rooms begin

20-30 m down from the top of the hill and continue in split level or
terraced fashion down to about 20m above IIdoc plain. Tnere appearField remuks

to be at least a double row of rooms across and 4-6 up and down (E-W).
Consturcted of tabular sandstone snercs are Iine corrugated 60%, plain w ay |

|

10%,' painted 28%, and Wt.Mt. red ware 2%, B/W are probably Gallup, Puerco,
Escovado 1 rectangular sandstone mano, .$ quartzite nammerstones, |

"""'"* chert cores and flakes, samples culieuted |
Report 77-SJC-078

|.-

E nca st:en requnementi Labor Time Eowipment
_

i

i CULTURE / Plis se/ Dale /

Zoat Locality Lab. class 1 2 3 4 5 6 7 8 9 10
Lab temarks
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United
NMSU San . Juan Cempus Archeological SurveyNuclear p,oject SITE NO.: L.A.

Site name SJC-140 - Field number UNC 3: 13-10
W % ofthe S% of the NE g, see,1_1., T. 1 , R. ,Coun ty McKinley Si,i, NM,

Map source USGS Church Rock Elevation ARAN
Rio PuercoDrainage: primary secondary c

Location On a small bench or fincier iutting out j ue:t hnh4ria a h 4 on, f r-
homestead (Navajo) site

, ,

Nearest fown Nearest highway to mi,f}ggssibility: fool _ sedan X 4 wh. dr. backhoe

Ownership _

informant --

St aL e loc a tion

SITUATION /cArck v): Valley bottom Bench.1. Slope Ridge Mesa to,a Oiff edge overhuig_ care Dune -

Other .-_ Area of site

FEATURES /ladscare number /t ht %wses Kivas _1 Surface rooms: Slabd Masonry Adobe _ Other

Refuse ues #,rection) Heseths Buna) _ Sherd / Chipping area Cnds/ Dams / Terraces hetographs/Petroglyph s

Traih/Sieps Other - - - - - . . . . _

PLAN: 1 room _ Uncu Are L shaped X C shaped F shaped E shaped-( }-shaped Enclosed plus: by a wall _
by rooms _ Scattered ind e t e r min a te Other

Singje tier X_ Double tier E__- tie rs Put double. tier Put tier _ Orie nt a tion g , p ,,, ,, o p e.n
PIII Pueblo - 1 story- Est. wel height ') ' Stratined? |Nature & depth of All

Condition: Undisturbed b Eroded Pot hunted Pottery /Artifici absndance: 10's,100's,1000's low Modem strweli.

-
,

i

Su rf act: Level % Uneven Slopes to (direcison/ Surface deposiis: Allwrium1 Celluvium Aeohan X Tajws )
Residual Soil: Rocky X Cra velly Sandy Osyer Othe,sandV clay loan with shalo

Loca) rock owicrops: Sandstone X Urrestone Shale - X Cahche Ba saJt Tu ff Other I

Arable land (type, destance d derterson1 200 yards E & SE
1 tile 1Water /dissente d darterion/ Rive r Arroyo Connwence Spnng Seeps I

t- Permanent' Local vesetation patierns Sagebrush, iuniper, snakeweed. |8f)N6Yazea grasseso
|

X
|Photo: B/W Color

Other resources

Field remuki Drill hole just north |

Report 7 7- S JC.- 0 7 8
Reference

-

Tica arion teownements Labot - Time _ Equemeni *

Anasazi / p3,,, f g,,, /CULTURE-

2c$e Locably Lab class i 2 3 4 5 6 7 8 9 10
Lab resnaiki

Suzanne DeHoff 6-3-77licid escuedce Dair Colle c t wa s Caialogne Nos
Of Af ryef?
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SECTION 17

Section 17 includes the Rio Puerco river bed and adjacent flood

plains to the north and south. In addition, the extreme northwest

dorner of the section includes several low mesa foothills. The

elevation ranges from 6760 feet to 6840 feet with a slight general

westeru slope. Soil in the Rio Puerco ca'non bottom is near pure sand, i

however the river chanel cuts through a uniform sandy clay. The upper

elevations tend toward a rocky sandy clay loam. Vegetation on the
1

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 Sporobolus sEE., Bouteloua spp., Muhlenbergia spp.,

and Hilaria sEE. 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.O.) Sherd scatter in mid east section - 4 sherds
total

UNC 3: 17-2 (I.O.) Rock marked for field boundry
UNC 3: 17-3 (I.O.) 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 knol-1
UNC 3: 17-7 (I.O.) Sherd scatter on south side of Rio Puerco - 1

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

>- .

~.

.

. _ _ . . . - - _ - _ _ . _ _ _ . _ - _ - - _ - _ - _ - _ - _ _ _ . - . _ . _ _ _ _ _ _ _ _ _ - - . _ - .
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FNC 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 are 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 square

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
!. Mancos black / white

-

.
'

Escovado black / white
Puerco/Escovado black / white -

,
_,

Ribbed corrugated ~'

Os
Gray ware with sand tempers

Red slipped ware (too eroded for identification)

,

_ - _ _ _ _ _ . -



|

j -29-

.

(]) This pueblo, based on the pottery sample, dates PII - PIII.
.

l Its associated artifact assembly is essentially the same as other

PII - PIII pueblos found in the survey area, but the -location is un-

dbual. Only Site 13-8 resembles this site's placemedt 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 threeo sides by potential farm land. The Rio Puerco is 1.2 kilometers due

south of the site.
,

f

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.

1

UNC 3: 17-8

Site 17-8 consists of a small masonry room block and an assoc-

i-ated sherd and lithic scatter. The structure is constructed of

tabular sandstone and appears to have two or possib1h. three rooms.

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

(} in diameter. Lithics included one core and flakes, manufactured

1
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!
I .

() 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

s[ ems to have been minimal erosion and there may be l' 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.
I

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 1

will aid in understanding systems and relationships of the related !

pueblos.

i
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United |

Nuclear
NMSU San. Juan Campus Archeological Survey * Project SITE NO.: L. A.

-

1

SJC-141 Field number DNC 32 17-5+ ;

Site name
W! E I

NE M ofthe W % of the W M Sec._1.?T.16 S., R.16 Aj. County McKinley State NM )
-

-

i
V USGS Hard Ground Flats Quad UNC Orthophoto Topo Elevation 6940 fy,p,,,,,,

|Rio Puerco sheet wash on flood plain
Drainage: primary secondary ,

|

Location _ on the east and south side (slope) of a low bench tro-iecting out
onto lhe Rio Puerco flood plain 20m above the river . )

|

Church Rock Nearest highway Accessibility: foot X-. sedan 4.wh. dr. X___ backhoe !
Nearest town

Ownership.

lnforman
,

l

Siak e loc a tion

5:TU ATION (c Atti v/: Vdity bottom Bench Z. Slope 3 Ridge Mess tor- Oiff edge Overhang Cave Dune _
900 sq. meters

Area of s se
Ot he r

FE ATURES //adecere riamber): ht houses Kivas _ Surface rooms: Sisb.l.a.-Masonry - Adobe Other

I b CICnds/ Dams / Terriers hetographs/PetroglyphsS Hearths Bunds Sherd / Chipping aresKefuse ares gi,retion)
1

Tr uls/Ste ps Other
X) shaped Enclosed plus: by a =sD_

PLAN: 1 room _ Unsu Are _ L shaped._ C shaped F shaped E-shaped- (

by rooms Scattered Indeterminate Other

SingJe tier Double tier tiers Put double tier Put tie r _ Orienistion Exposure SS.E ,bE

stratified'Nature a depth of fiii rubble .5 to 2m deep Est. wdt height 19 -

O' Condition: Undisturbed 1 Eroded Pot hunted Pottery / Artifact abundance: 10's,100's,1000's, 7 h n- Q n n ehn rdsern structi
Navajo hogan, house, corrals, etc. 200m SW of site, plowed field 300m S

Surf ace; 1s ve Uneven Slopes lo (derstrion/ S,E surface deposits: AtiuriumL CotiunumK Aeolian Tous

Re sidu al Soil: Rock y X CraveHy X $4nd) X. Osyer Other 1mm

Locd rock outcrops; $sndstonel Umeslone _ $hde X Caliche _ Baset Tuff Othergype r 1

|

flood plA5h 90fh RF- C CM iArable land /typt. distance d ds,ettson) '

Rin,3/4 mi k%y's Connuence spnne se e piweier /dirrence d dn,ttreoa) * WM huy , Nniper, sna W M ,
seesect poet Pe r m a r.e nt' Loe si ve,eisnon patiern,-

_ foxtail grass, prickly pear, hedgehoc cactus. _

Photo: B/W Color

oLp;?;KKK Site built on 40-6G' slope on the S and E midam nf inu knn11
Sherds (b/w, gray, corrugateds) collected for lab analysis. Lithics

wa n;e b u t. of mott. leo yellow enert. xooms appear to be terraceo

down the slope and extend around the hill. Size of rooms not estimatable.

-

R e fe renceT Report 77-SJC-07R
:-

_

F se s.ation requirements Labot- Time Equipment

CULTURE / Phase /Date /

Zone L oc alit y Lab clau 1 2 3 4 5 6 7 8 9 10

Lab iemerks
.

Dabney Ford p . ,, pen, g g,,,, e , , , , , , ,, , y ,, ,l eeld to wider
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United
NMSU San Juan Campus Archeological Survey 'Nucinar Project SITE NO,: LA.

SJC-142Site name _ _ Ficia 'nuideUtr 7 - 17 o-

k SE % of the SW % of the _F.W See,12, T.16 R. County McKinley 3,,,, _ N M

\ J
USGS Hard Ground Flats Ouad - ElevelionMap sourer ,

Rio Puerco secondary _Drainage: primary

ontdp sot h section lin(oe,gon or, a very low mound 3m above finna plain nn
.

.

' -a

Nessent 16wn Nearest highway Accessibility: foot ledan_. 4 wh. dt. backhoe

Ownership _

'Informa nt --

State toeation - m.

SITUATION /tAtti v/: Vaney bottom Bench Slope Ridge Mess top Chrtedge Overhang Cave Dwne

small knoll g,,, ,g ,j,, inn e m
Other_ _.

FEATURES (ladetsit awmber/ ht houses Kivas Surface rooms: Sieb.2_ Masonry Adobe _Othet-

b
Refuse ues Ahrterloaf Hearths Bwnajs_ Sherd / Chipping area S Cndi/ Dams /Te rr ace s hetographs/Petroglyphs

Traili/ Steps Othe

PL A N: 1. room _ UnestX Arc _ L shaped C shaped F shaped E shaped-( )-shaped Ericlosed plais: by a wall _

by rooms Scallered Indeterminate Other

tters Put dowbie-tier Put tie r - Orie nis tion E-W Eipo,,,, _ SSing e tiet 1 Double tierj *

O Natwre & depth of fill rubble .5-1.5m Esi, wazi h,ishil- 2 r siestified, no

Condition: Undisturbed L Erodee Pet. hunted Pettery/ Artifact abundance: 10's.100's.1000's 2 0 - 3 0 she rd4cdern struct-

same as 8-5 only this site further east
b

Surfact : Level Uneven Slopes to fd''etrion/ Surface depcsits: Alluviwmb Colluvium Aeolian Tajus

Residwal Soil: Rocky X Gravelly Sandy X Oeyer _ Other ina~

Loca) rock outcrops: Sandstone 3 Umentone -. Shale X Cajiche _ Basalt Tuff Other gypenm
Arable land /typt, distave d directsoai! 200m south. cinn nae + < 1 nrA n, 2 4 ,,

Eihoh Conf 1we nce Spnns SeepsWeier /distsart d dirtetson) Rive r
tumbleweed, SnakeWeed,

el Permanent? Local vegetation patterns
B furcNgras s , juniper.$ rock

-

Phoge S/% Cnior

C'her resources

e knoll.Field remuks single surface roome (1-11 nn ennth einpe n o e r y I cg.
Artifact scatter light built of local outcropping material _ nir n nink/vna.
chert flake.

R e f e re nce' Report 77-S3C-07R

-

I nes,ation reqwnements Laboe Time E q uirsme nt _.

[ CULTURE / Phase /Date /

Zone Los siit y Lab class 1 2 3 4 5 6 7 8 9 10

Lab armeiki
.

Dabney Ford Dair Colle c tiw n s Catalogue Nos.held escuede,
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Introduction

'O
This report was prepared by Oran F. Bailey, certified professional soll,

! scientist, in fulfillment 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 soll survey was conducted on

| Hydro Resources, Inc. Churchrock properties as follows:

T 16N, R16W, SE 1/4 Section 8, NE 1/4 Section 17, NW 1/4 Section

7; T 16N, R17W, E 1/2 Section 12, Section 13.

The soll 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

O Photo 9rapns, and video .re used to document tne soti survey. Seiected

soils were sampled and sent to a soil laboratory for analyses.

Soil Series description and Soil Interpretations Record, for each soll

classified in the survey area, was obtained from the U. S. Soll
1

Conservation Service, and are contained in the appendix. In addition Range I

and Woodland site descriptions were provided and are included. |

|

Located in the back of the report are the soll maps. Within each map unit |
|

delineation is a number symbol. The soll 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 is provided in Table 3 - Classification of Soil, and the acreage

O of soiis is reported in Tabie 2 - Acrea9e of Soiis.

1
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Man Units

O
The map units shown on the soll map represent the kinds of soils in the

,

i soll survey area. Each map unit delineation contains a symbol that

identifies the soll on the detailed soll maps. These map symbols and solli

'
names are found in Table 1.

!
The map units on the soil map represent an area on the landscape made up

,

mostly of the soll or soils for which the unit is named. They are described

in the following pages.

A group of soils that have profiles that are almost alike make up a sail

series Except for allowable differences in texture of the surface layer or

of the underlying substratum, all the soils of a series have major horizons

O that are similar in composition, thickness and arrangement in the prof!!e.

A soll series commonly is 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 on area in Catron County, New

Mexico.

Soils 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 soll series is divided into phases. The name of a soil nhase

; commonly indicates a feature that affects use or management. For

example, Flugle loam,3 to 8 percent slopes, is a phase of the Flugle series.
'

t

O
2
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Some map units are made up of two or more major soils. These map units

are called soil complexes in this soll survey. A soil comolex consists of
O areas of two or more soils that are so intricately mixed or so small in
i size that they cannot be shown separately on the soll 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, is an example.
;

l

Most map units include small, scattered areas of soll 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
iare 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 soll uses is

given for each kind of soll in the official series descriptions and the Soil

Interpretation Record in the Appendix.

Analyses of soil samples sent to I.aboratory Consultants, Temple, Arizona l

are included in the Appendix. |

,

t

,
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.

1 Vessilla-Rock outcrop complex,3 to 15 percent slopes'

This map unit is on high mesas of sandstone bedrock controlled landscapes.'

,O vessiiia soiis make up about es 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 55 degrees F, and the average
; frost-free season is 100 to 120 days.

The Vessilla soll is shallow and well drained. Typically, the surf ace 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
s, hallow soils with sandy clay loam subsolls. Included areas make up about
20 percent of the total acreage.

Permeability of this soll is moderately rapid. Water holding capacity is
. O very iow. Effective rooting depth is 12 inches. Runoff is medium to rapid

and the hazard of water erosion is high. The hazard of soll blowing is high.

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

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

,

|

.

O
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2 Rock outcrop-Vessilla+11on 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 clif fs.
Shale layers are between the sandstone. Rock outcrop makes up about 40

i percent, Vessilla soils 25 percent, Mion soils 20 percent, and inclusions
15 percent of the total area. Slopes average about 40 percent. Soll areas
are large and irregular in shape. Native vegetation consists of oneseed,

juniper, pinyon pine, shrubs and grass. North Iacing slopes have thicker 1

stands of oneseed juniper and pinyon pine than south f acing slopes.
'

Vegetation is lacking on areas with rock exposed at the surf ace. Elevation
is 6900 to 7500 feet. The average annual precipitation is about 10 to 13
inches, the average annual air temperature is 47 to 55 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 Vessilla soil is shallow and well drained. Typically the surface layer
is yellowish brown gravelly sandy loam about 3 inches thick. It is very I

friable, and moderately alkaline. The next layer is brown gravelly fine
sandy loam about 8 inches thick. It is friable and moderately alkaline. At

O about 12 inches and beiow is yeiiowisn brown sandstone.

Permeability of the Vessilla soll 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
soll blowing is high.

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

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

i shale.
.

Permeability of the Mion soll is very slow. Water holding capacity is low.,

Effective rooting depth is 14 inches. Runoff is medium to rapid and the
i hazard of water erosion high. The hazard of soll blowing is moderate.
t

This unit is used for wildlife habitat.,

O
6
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4 Pinitos clay loam,5 to 15 percent slopes, eroded-

I |

'

0 '" ' ' ** * "> * * ' ' d'' ' "'d '' ** d * ' ' ' ' " " ' 9" * * * * ' ' *"d ' ' "'
controlled landscapes. The subsoll is exposed on the surf ace because of
erosion in most areas, and small to medium gullies are common. The soll
formed in eolian and alluvial materials derived dominately from sandstone

; and shale. Slopes average about 8 percent. Soll areas are irregular in
j 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 soll temperature is 47 to 55
degrees F, and the average annual frost-free season is 100 to 120 days.-

.

Typically, the surf ace layer is bmwn 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 subsoll is 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. Runof f is mediumO and the hazard or water erosion is moderate. The nazard of soii biowing is
moderate.

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

.

!
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5 Pinitos-Ribera complex,5 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 annuali

precipitation is about 12 to 14 inches, the average annual soll temperature.

is 47 to 55 degrees F, and the average frost-free season is 100 to 120
,

days.

l

This unit is 45 percent Pinitos sandy loam and 40 percent Ribera sandy.

loam. The soils occupy the same landscapes with plane to convex slopes.

Included in this unit are small areas of Vessilla soils that are shallow to I

sandstone. Inclusions make up about 15 percent of the total acreage.

The Pinitos soil is deep and well drained. It 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. 1

O '

Permeability of the Pinitos soll 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 soll blowing is
moderate.

The Ribera soil is moderately deep and well drained. It 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 brown sandy clay loam subsoil is about 34
'

inches thick. It is friable and moderately alkaline. Yellowish brown
'

sandstone occurs below the subsoll.

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

I moderate.
.

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

:

8

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

This deep well drained soll occupies narrow valleys that have been
v entrenched with deep gullies. It formed in alluvial materials derived
; mainly from sandstone and shale. Slopes average about 5 percent. Soil
I areas are long and narrow in shape. Native vegetation has mostly been

replaced with weeds and a few scattered shrubs. Elevation is 6800 to,

7000 feet. The average precipitation is 10 to 12 inches, the annual soil,

temperature is 50 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 I

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 greator than 40 inches. Runoff is medium and

|O the hazard of water erosion is high. The hazard of soll blowing is high.

This unit is used for grazing.

i
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7 Flugle loam,3 to 8 percent slopes, gullied

! This deep, well drained soll is on alluvial f ans and drainageways. The soil |

'O is eroded with frequent shallow and deep gullies. It formed in alluvial )
materials derived mainly from shale and sandstone. Slopes average about :i

1 5 percent. Soll areas are irregular in shape and are long and narrow.
Native vegetation is mainly blue grama, alkall 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 soll temperature
is 50 to 56 degrees F, and the average annual frost-free period is 100 to,

i 120 days. )
\,

'

Typically the surface layer is light brownish gray loam about 4 inches
thick. It is friable and mildly alkaline. The c. lay 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 light brownish gray fine sandy loam. It is
' friable and mildly alkaline,

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

Q Permeability of this soil is moderately slow. Water holding capacity is
high. Effective rooting depth is greater than 40 inches. Runoff is medium I

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

This unit is used for grazing.
.

I

k

>i

|;o
.' 10

1

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



__ _. _ _ _-

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.

C Rock outcrop-Vessilla-Mion complex. Mion soils make up about 50 percent
and shale outcrops 35 percent of the total area. Slopes average about 20i

percent. Soil areas are large and irregular in shape. Native vegetation is.

mainly western wheatgrass, galleta, scattered oneseed juniper and pinyon
,

pine. Elevation is 6800 to 7100 feet. The average annual precipitation is
'

about 10 to 12 inches, the average annual soll temperature 50 to 56
Gegrees F, and the annual frost-free period is 100 to 120 days.

The Mion soll is shallow and well drained. Typir. ally the surface layer is
light brownish 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 soll is very slow. Water holding capacity is low.
Effective rooting depth is 18 inches. Runoff is medium to rapid and the
hazard of water erosion is high. The hazard of soil blowing is moderate.

included in this unit are small areas of Galestina and Mikim soils.,

Included areas make up about 15 percent of the total acreage.

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

This unit is used for grazing and wildlife.

|
l

.

I

i

!

l

: 0
1 ii

!

i

, - . - . , - . . , , - _ _ _ - _ _ , _ ,,_ _ , - . - . _ _ , _ . - - _ . - . - - - - _ _ , . - . - - , ,



_ _ _ _ _ _ _ _ _ _

9 Galestina clay,3 to 8 percent slopes, gullied

'

This deep well drained soll occupies alluvial f ans that have been

'O entrenched with shallow to deep gullies. It formed in materials derived
mainly from shale and sandstone. Slopes average about 5 percent. Soil.

areas are irregular in shape. Native vegetation is mainly alkall sacaton,,

western wheatgrass, and greasewood. About 5 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 soll temperature

'

is 50 to 56 degrees F, and the frost-free period is 100 to 120 days.
,

Typically the surf ace layer is yellowish brown clay about 7 inches thick.
It is firm and mildly alkaline. Cracks develop in the upper part of the soll
when dry. The subsoll is pale brown, brown, and grayish brown clay about
42 inches thick. It is very f trm and mildly alkaline. Allwlal material
consisting of soll and shale fragments is at depths below 50 inches.

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

Permeability of this soll is slow. Water holding capacity is high.
g Effective rooting depth is greater than 40 inches. Runoff is medium and

the hazard of water erosion moderate. The hazard of soll blowing is
moderate.

This unit is used for grazing.

,
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10 Galestina clay loam, I to 3 percent slopes

This deep well drained soil occupies allwial fans. It formed in materials
O derived mainiy from shaie and sandstone. siones average about 3 percent.

Soll areas are elongated in shape. Native vegetation is mainly alkall,

i sacaton, western wheatgrass, and greasewood. 41evation is 6700 to 7000
feet. The average annual precipitation is about 10 to 12 inches, the

'

average annual soll temperature is 50 to 56 degrees F, and the
i

frost period is 100 to 120 days.

: Typically the surface layer is yellowish brown clay about 7 inches thick.
It is firm and mildly alkaline. Cracks develop in the upper part of the soll

'

when dry. The subsoil is pale brown, brown, and grayish brown clay about
43 inches thick. It is very firm and mildly alkaline. Alluvial material
consisting of soll and shale fragments is at depths below 50 inches.

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

Permeability of this soll 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

O moderate.

This unit is used for grazing.

t
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11 Mikim clay loam,3 to 5 percent slopes, gullied |,

|
6

O This oeep weii orained soii is on aiiuviai fans tnat nave been entrenened

| with shallow to deep gullies. It formed in alluvial materials derived from j

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 soll temperature is 50 to 56 degrees F, and the frost-free i

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 light 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 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 soll is moderate. Available water holding

O 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.

,
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ll A Mikim loam, I to 3 percent slopes

O This deep weli orained soil is on aliuviai f ans. it formed in aliuvial
materials derived from shale and sandstone. Slopes average about 2
percent. Soll 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 soll temperature is 50
'

to 56 degrees F, and the frost-free period is 100 to 120 days.
'T

'

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 light 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 are small areas of El Rancho soils. Included areas
make up less than 5 percent of the total acreage.,

Permeability of the Mikim soll 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 soll

Q blowing is moderate.

This unit is used for grazing.
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12 El Rancho sandy loam, I to 3 percent slopes
,

'O This deep weli oraineo soil occupies alluvial rans it rormeo in alluviai
i materials derived mainly from sandstone. Slopes average about 2 percent.
i Soll 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 soll temperature is 50

to 56 degrees F, and the average frost-free period is 100 to 120 days.
I

Typically, the surf ace layer is pale brown sandy loam about 6 inches thick,i

it is very friable and moderately alkaline. The next layer to depths below
45 inches, is pale trown stratifled sandy clay loam, sandy loam, and loam.
It is very friable and moderately alkaline.

Included in this unit are small areas of Mikim soils. Also soils with )
gravelly layers and in places a few small sandstone rocks are on the l
surface and in the soll. A deep gully is included, in section 8, that has I

formed in the drainageway. Included areas make up less than 15 percent of
the total area.

I
l

permeability of this soil is moderate. Water holding capacity is moderate.

Q Effective rooting depth is greater than 40 inches. Runoff is slow and the
hazard of water erosion is moderate. The hazard of soll blowing is high.

This unit is used for grazing.

1
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12A El Rancho sandy loam,5 to 8 percent slopes

O This deep weli oraineo soil occupies low rio9es on aliuvial rans. it rormeo
in alluvial materials derived mainly from sandstone. Sicpes average abouti

! 6 percent. Soll areas are elongated 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 soll 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 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 El Rancho soils.
Included areas make up less than 5 percent of the total acreage.

Permeability of this soll is moderate. Water holding capacity is moderate.
Ef fective rooting depth is greater than 40 inches. Runof f is slow and the
hazard of water erosion is moderate. The hazard of soll blowing is high.

j This unit is used for grazing.

!
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13 Miscellaneous area
,

lO Tne soiis in tnis area nave been distort >ed to various extent and are not |
classified. Tne area is mostly composed of ponds, pads, fill and i.

2 embankments.
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I
1 Classification of the Soils

!

b The system of soll classification currently used was adopted by the

! National Cooperative Soll Survey in 1%S. Readers interested in further

details about the system should refer to "Soli Taxonomy''.;

i

| The system of classification has six categories. Beginning with the

broadest, these categories are the oroer, suborder, great group, subgroup,
,

f amily and series. In this system the classification is based on the

dif ferent soll properties that can be observed in the fleid or those that can,

be inferred either from other properties that are observable in the field or
'

from the combined data of soll science and other disciplines. The
i

properties selected for the higher categories are the result of soll genesis

or of factors that affect soll genesis. In Table 3 the soils of the survey

O '"" "'' c'"SS''''d *cc 'd'"9 t th' $YSt'* ''''9 '''S ''"' 'YSt'* 'r'
discussed in the following paragraphs.

ORDER Ten soll 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 soll-forming processes that have taken place.

Each order is identifled by a word ending 30.1. An example is Alfisol.
.

'

SUBORDER Each order is divided into suborders based primarily on

| properties that influence soll genesis and are important to plant growth or

I
United States Department of Agriculture.1973. Soll Taxonomy, a basicr

:1 system of soll classification for making and interpreting soll surveys.

| 19
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.

$

that are selected to reflect the most important variables within the,

'O orders. The last syllable in the name of a suborder indicates the order. An

:{ example is Ustaif Wat meaning burnt, plus all from Alfisol).

?

; GREAT GROUA 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 is identified by the name of a suborder and a

prefix that suggests something about the properties of the soll. An

example is Haplustalfs (Bant meaning minimum horizon, plus ustalfs. the

suborde; of Alfisols that have an ustic moisture regime). i

!

SUBGROUP. Ecch great group may be divided into three subgroups; the

centra 1 (typic) concept of the great groups, which is not necessFily the )

O imost extensive subgroup, tne intergrades, or transitionai forms to otner

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 soll. 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.
i

|

FAMILY. Families are established within a subgroup on the basis of similar
'

physical and chemical properties that affect management. Among the
l

properties considered in horizons of major biological activity below the

surface layer are particle-size distribution, mineral content, temperature
,

regime, thickness of the soil penetrable by roots, consistence, moisture

20
.
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equivalent, soil slope, and permanent cracks. A family name consists of
1

1

. the name of a subgroup and a series of adjectives. The adjectives are the l

class names for the soll properties used as family differentiae. An
'

i

example is fine-loamy, mixed, mesic Aridic Haplustalfs.,

.

i SFRIES. The series consists of soils that formed in a particular kind of

material and have horizons that, except for texture of the surface soll or.

of the underlying substratum, are similar in differentiating

characteristics and in arrangement in the soil proflie. Among these

characteristics are color, texture, structure, reaction, consistence, and

mineral and chemical composition. An example is Flugle.

I
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Ranoe Sites
,,

O
in areas that have similar climate and topography, the kind and amount of,

vegetation produced on rangeland are closely related to the kind of solli

(Table 4). Effective management is based on the relationship between the'

'

soils and vegetation and water.
-

1

.

7 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 (f avorable) and poor (unf avorable) years; the climax (characteristic)

vegetation; and the average percentage of each species.
|

|

A rance site is a distinctive kind of rangeland that produces a

characteristic natural p!3nt community that differs from natural plant

Q communities on other range sites in kind, amount and proportion of range !

plants. The relationship between soils and vegetation was established

during this survey; thus, range sites generally can be determined directly

from the soll map. Soil properties that affect moisture supply and plant

nutrients have the greatest influence on the productivity of range plants.

Soil reaction, salt content and surf ace texture are also important.

Total oroduction is the amount of vegetation that can be expected to grow
t

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
l;

I leaves, twigs, and fruits of woody plants. It does not include the increase
! In stem diameter of trees and shrubs. It is expressed in pounds per acre of

O air-dry vegetation for favorable and unfavorable years. In a favorable
,

22,
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year, the amount and distribution of precipitation and the temperatures

make growing conditions substantially better than average. In an i

unfavorable year, growing conditions are well below average, generally .,

I because of low available soll moisture. |
1 |

Dry weicht is the total annual yleld per acre reduced to a common percent
,

; of air dry moisture. :

,

Under characteristic vegetation the grasses, forbs and shrubs that make up
:

most of the potential natural plant community of each soll is listed by
'

common name. The expected percentage of the total annual production is '

given for each species making up the characteristic vegetation. The
1

amount that can be used as forage depends on the kinds of grazing animals

and on the grazing season.

O
1

Range management requires a knowledge of the kinds of soll and of the

potenttal natural plant community. It also requires an evaluation of the

present range condition. Range condition is determined by comparing the ;

present plant commumty 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 objectivt 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

O in tne optimum production of vegetation, conservation of water and ;
.

23
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|

t

control of erosion. Sometimes, however, a range condition somewhat

';Q below the potential meets grazing needs, provides wildlife habitat and

protects soll and water resources..

s
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Prime Farmland

O Prime farmland is land that has the best combination of physical and

chemical characteristics for producing food, feed, forage, fiber and

; oilseed crops and is available for these uses. It has the soil quality,
I

growing season and moisture supply needed to economically produce

sustained high yleids of crops when treated and managed, including water

management, according to acceptable farming methods (Federal Register,
I

: Vol. 43, No. 21, Tuesday, January 31,1978, Section 657.5(a)).

i

' No prime f armland occurs in the survey area.
!
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i Table 1. Map Unit 1.egend

] Man svmbol soll Name

1 1 Vess111a-Rock outcrop complex,3 to 15 percent slopes
i

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

{ percent slopes

4 Pinitos clay loam,5 to 15 percent slopes, eroded;
1

5 Pinitos-Ribera complex,5 to 8 percent slopes
.

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

7 Flugle loam,3 to 8 percent slopes, gullied,

8 Mlon-Rock outcrop complex,8 to 40 percent slopes
',

9 Galestina clay,3 to 8 percent slopes, gullied

10 Galestina clay loam, I to 3 percent slopes

11 Miktm clay loam,3 to 5 percent slopes, gullied

11A Miklm loam, I to 3 percent slopes

12 El Rancho sandy loam, I to 3 percent slopes
,

12A El Rancho sandy loam,5 to 8 per sent slopes,

'

13 Miscellaneous area
,

t

t

e

0

,

|

|O
26

-

,

_ _ - ___ . . _ _ _ _ _ _ _ _ _ _ _ . _ . - . . . . ___ _ . _ . _ , , . . _ _ _ _ _ _



,

Table 2. Acreage of Solls
,

h Man Symbol Soil Name Total Acreage
. i

1 Vessilla-Rock outcrop complex, .,

3 to 15 percent slopes 206.8 :

'

!

! 2 Rock outcrop-Vessilla-Mion complex,
,

8 to 100 percent slopes 472.4 !.

! :

4 Pinitos clay loam,5 to 15 percent slopes, i
'

eroded 31.2
i

5 Pinitos-Ribera complex,5 to 8 percent i

slopes 28.6
|.

6 El Rancho sandy loam,3 to 8 percent I
slopes, gullied 46.8 |

7 Flugle loam,3 to 8 percent slopes, gullied 3.9 ;

O 8 Mion-Rock outcrop complex,8 to 40
percent slopes 173.3 |

!9 Galestina clay,3 to 8 percent slopes, gullied 109.5 !

10 Galestina clay loam, I to 3 percent slopes 29.0 |
!

\
11 Mikim clay loam,3 to 5 percent slopes,

gullied 111.9
,

!

1IA Miktm loam,1 to 3 percent slopes 16.0 i

I' |
12 El Rancho sandy loam,1 to 3 percent slopes 117.9 iq

'

1

)* 12A El Rancho sandy loam,5 to 8 percent slopes 41.1
l
:

13 Miscellaneous area 51.6: 4

)| TOTAL ACREAGE 1,440.0

JO
27,
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Table 3. Classification of Solls
,

-(
:i Soll Name Taxonomic Class |
l

El Rancho Fine-loamy, mixed (calcareous), mesic Ustic
,

;j Torlorthents

-| Flugle Fine-loar6y, mixed, mesic kidic Haplustalfs
|

Galestina Fine, mixed, mesic Aridic Paleustalfs !,

Mikim Fine-loamy, mixed (calcareous), me3ic Ustic
Torriorthents

., ,

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

Pinitos Fine-loamy, mixed Aridic Haplustalfs
.

Albera Fine-loamy, mixed Arldic Haplustalfs

Vessilla Loamy, mixed (calcareous), mesic Lithic
Ustorthents3

|

|

,1 ;
,
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Table 4. Range Sites.

! Man Symbol Soil Name Range Site
'O

1 Vessilla-Rock outcrop complex,3 to 15 P-J sitei

|| percent slopes

'
2 Rock outcrop-Vessilla-Mion complex,8 to

100 percent slopes'

;i Vessilla part P-J site
1 Mlon part Clayey WP-1

4 Pinito clay loam,5 to 15 percent slopes, Loamy WP-1
eroded-

5 Pinitos-Ribera complex,5 to 8 percent slopes
Pinitos part Loamy WP-1
Rlbera part Loamy WP-1

6 El Rancho sandy loam,3 to 8 percent slopes, Loamy WP-I
gullied

O 7 Flugle loam,3 to 8 percent slopes, gullied Loamy WP-1

8 Mion-Rock outcrop complex,8 to 40
percent slopes

Mion part Clayey WP-1
Rock outcrop part --

,

9 Galestina clay,3 to 8 percent slopes, gullied Clayey WP-1

10 Galestina clay loam, I to 3 percent slopes Clayey WP-1
t

1I Mikim clay loam,3 to 5 percent slopes, gullied Loamy WP-1..

11A Mikim loam,1 to 3 percent slopes Loamy WP-1
>
'

12 El Rancho sandy loam,1 to 3 percent slopes Sandy WP-1

12A El Rancho sandy loam,5 to 8 percent slopes Sandy WP-1
,

::

O 13 Miscellaneous area --

:.
'
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Table 5. Terminology

50ll DEPTH INCHES
'

Very shallow 0-10
Shallow 10-20
Moderately deep 20-40

j Deep 40+

S0ll PERMEABILITY INCHES / HOUR.

; ! .. Very slow less than 0.%
Slow 0.%-0.20
Moderately slow 0,20-0.60
Moderate 0.60-2.00
Moderately rapid 2.00-6.00

S0ll REACTION pH

Slightlyacid 6.1 -6.5
Neutral 6.6-7.3
Mildly alkaline 7.4-7.8
Moderately alkaline 7.9-8.4

O AVAILABLE WATER CAPACITY INCHES

High 7.5-10.0
Moderate 5.0-7.5
Low 3.5-5.0
Very low less than 3.5

;!

.i
!

'I

'l
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t LOCATION EL RANCHO 7/86 NM
"

Established Series
RD: JJF/RJA,

7/86
. .

EL RANCHO SERIES
,

The El Rancho series consists of deep, well drained, moderately ye,

permeable soils that formed f rom igneous and sedimentary rocks on dAlley N H = wy ag(
. 6 terraces. Slopes are O to 15 percent. The mean annual
' precipitation is 11 inches and the mean annual temperature is about 53

degrees F.

i

TAXONOMIC CLASS: Fine-loamy, mixed (calcareous), mesic Ustic
; Torriorthents .

TYPICAL PEDON: El Rancho sandy clay loam--irrigated. (Colors are for
dry soil unless otherwise stated.),

A--O to 10 inches; light reddish brown (SYR 6/3) sandy clay loan,i

reddish brown (5YR 4/3) moist; weak fine granular structure; sof t, very'
friable, slightly sticky, slightly plastic; slightly effervescent;
moderately alkaline (pH 8.4); clear smooth boundary. (6 to 12 inches
thick)

.

O Cl--10 to 18 inches; light reddish brown (5YR 6/4) sandy clay loam,
reddish brown (SYtt 4/4) moist; massive; slightly hard, very friable,
slightly sticky, slightly plastic; slightly ef fervescent; moderately
alkaline (pH 8.4); clear smooth boundary. (10 to 14 inches thick)

,

C2--18 to 60 inches; light brown (7.SYR 6/4) sandy clay loam,
reddish brown (SYR 4/4) moist; massive; slightly hard, very friable,
slightly sticky, slightly plastic; slightly ef fervescent; moderately,

alkaline (pH 8.4).
,

TYPE LOCATION: Santa Fe County, New Mexico - Pojoaque community; Sk'
i 1/4 sec. 33. T.19N., R.9E.
1

RANGE IN CHARACTERISTICS:
.

; Snil Moisture: Dry in all parts of the soil moisture control section
50 to 75 percent of the time that the soil temperature is above 41
decrees F. The driest periods occur between early October and May.i

Soil Temperature: 51 to 56 degrees F.
'

Calcium carbonate equivalent: less than 5 percent to depths of at
least 40 inches. Calcium carbonate is mostly disseminated but may
occur as very few indistinct time segregatinns.

Control section: Reaction - moderately to strongly r1kaline

Rock fracments: 0 to 5 percent, dominantly pebbles

!
:
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;

Organic matter: decreases regularly with depth

SYR or 7.5YR O!Loy 8-|' A horizon - Hue:
Value: 5 or 6 dry, 3 or 4 moist
Chroma: 3 or 4
Texture: sandy clay loam. Ioam, clay loan,and sandy inam

. .

C horizon - Hue: SYR o r 7. 5YR o n.'lo pL'

Value: 5 through 7 dry, 3 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 50 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, Sixmsle, Thedlund, and
Theedle soils have bedrock at depths of 20 to 40 inches. Tsosie soils
have hues yellower than 7.SYR. #

g ve nte.g beMom a 4
GEOGRAPHIC SETTING: El Rancho soils arejterraces at elevations ofjO s.ooo te 7.ooo reet. raev fer ea 1# ,arent materiais aerivea frem a
variety of rocks, including Precambrian igneous rocks and quaternary

; -Tertiary sandstone sediments. The climate at the type location is
1 semiarid continental. Slopes range from 0 to 15 percent. Mean annual

precipitation is 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, sandi

j dropseed and Indian ricetrass.

I!
3| DISTRIBUTION AND EXTENT: Northeentral New Mexico. This soils is of 1

moderate extent. |
|I i

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

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

!
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Ochric epipedon: The zone fiom 0 to 10 inches. (A horizon)
: O

Entisol feature: Lack of diagnostic horizons.

1

* '
NATIONAL. COOPERATIVE SOIL SURVEY ,

U.S.A.
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3 LOCATION FLUGLE 7/86 NM
:
' ,

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

FLUGLE SERIES
1

'

The Flugle series consists of deep, well drained, mo6erately per eable
soils that formed in eolian material and alluvium f rom shale and ,

sandstone on hills and fan terraces. Slope ranges from 0 to 25 |
'

'g pe rc ent . The mean annual precipitation is about 14 inches, and the
mean annual temperature is about 50 degrees F.

TAXONCMIC CLASS: Fine-loamy, mixed, mesic Aridic Haplustalfs.
4-

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

3

'

A--O to 3 inches; brown (7.SYR 5/2) sandy loam, dark brown (7.SYR
;g 3/2) moist; weak fine granular structure; sof t, very friable, nonsticky
;; and slightly plastic; few fine and common very fine roots; neutral;
'' clear smooth boundary. (2 to 5 inches thick)

Btl--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+

;

,

4m hard, friable, slightly sticky and plastic; common fine and very fine
J: V roots; few thin clay files on faces of peds; neutral, clear wavy '

;- boundary. (6 to 15 inches thick)

Bt2--9 to 17 inches; brown (7.SYR 4/4) sandy clay loam, brown
|(7.SYR 4/4) toist; moderate fine subangular blocky structure; hard,

i' 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
1 (7.SYR 4/4) moist; weak fine subangular blocky structure; slightly

; hard, friable, slightly sticky and slightly plastic; few medium and
fine, conson very fine roots; neutral; clear smooth boundary. (2 to 12

.. Anches thick)

C--29 to 60 inches; light brown (7.5YR 6/4) sandy loam, brown'

1, (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 Mex1'co; about 5 miles north of
:i Pietown on the Diamond T Ranch in the SE 1/4, NW 1/4, sec. 25, T. 2 N.,

R. 13 W.
,

RANGE IN CHARACTERISTICS:

O
Soil Moisture - The soil moisture control section is moist in sore part,

during the 120 days following the winter solstice and is moist in all

J

|t
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parts less than 25 percent of the time that the soil temperature at 20
inch depths is above 41 degrees F.

Soil Tempera;ure - 49 to 56 degrees F. |
,

_ N : h : . ;L L. x vi ^^MH= 15 *n " "s .u.s
__

1

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

Rock fragments - O to 15 percent on a weighted average.

A horizon - Hue: 7.SYR or 10YR
value: 4 through 6 dry, 3 through 5 moist
Chroma: 2 through 4
Texture: Loamy fine sand, sandy loan, fine sandy loam or loam

B horizon - Hue: SYR, 7.5YR or 10YR'

Chroma: 2 through 6.

Clay content: 18 to 35 percent
i Sand content: More than 35 percent :

i

C or Bk horizon - Hue: 7.SYR or 10YR
Value: 5 through 7 dry, 4 through 6 moist3

: Chroma: 3 through 6
2 Texture: Sandy loam, fine sandy loam, loam, sandy clay loam or clay

4 loam{}
COMPETING SERIES: These are the Augustine, Celacy. Dalhart, Desche!!,
Goesling. Hennessy, Maia, Nyjack, Orlie, pinitos, Ribera and Vibo
series. Augustine soils have secondary carbonates in the argillica

| horizon. Celacy, Nyjack and Ribera soils have a paralithic om lithic
contact within 40 inch depths. Dalhart soils are moist in all parts of
the soil moisture control section more than 25 percent of the tine.

1' Deschell, Goesling, Hennessy, Maia and Vibo soils have calcic horizons
1

J within depths of 40 inches. Orlie soils have less than 35 percent
sand, pinitos soils are moist in all parts of the soil moisture

41 control section 30 to 40 consecutive days following the winter
-

+| solstice.
|

GEOGRAPHIC SETTING: Flugle soils are on hills and fan terraces with |'
j

.; slopes of 0 to 25 percent. Flugle soils formed in eolian raterial and '

alluvium from shale and sandstone at elevatior.s of 5,600 to S,000 feet.
The mean annual temperature is 47 to 54 degrees F., and the mean annual

y precipitation is 12 to 15 inches. The frost-free period is 110 to 135
i days.

I

GEOGRAPHICALLY ASSOCI ATED SOILS: These are the Catman, Distee,
2' Gustspring, Jacee, Jacques, Loarc, Veteado. Viuda and the mpeting

Celacy and Goesling soils. Jacee soils are moderately deep. Diatee
and Gustspring soils have contrasting layers. Jacee, Jacques and4

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; med4um runoff; moderate
i

il |
l.
4
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; USE AND VEGETATION: These soils 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 northeentral New Mexico. :
i r

SERIES ESTABLISHED: Catron County, New Mexico, 1982. !

REMARKS: DI AGNOSTIC HORIZONS AND FEATURES RECOGNIZED IN THIS PEDON ,

ARE: >

i

Ochric epipedon - The zone from the surface to about 3 inches. (A !

' horizon)

tArgillic horizon - The zone from about 3 to 17 inches. (Btl, Bt2
i horizons) |

NATIONAL COOPERATIVE SOIL SURVEY
{

U.S.A.
,
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LOCATIOS GALESTINA 6/66 hh

Q ha QpF
Q U ||L

Establ2shed Series;() U L Ik I b 4) k I ki ssL IRD: CEN/TLP/RJA
6/86

s . . . ..

GALESTINA SERIES

The Galestina series consists of deep, well drained, slowly permeable
soils that formed in alluvius. Galest2na soils are on hills and mesas.
Slopes are 1 to 8 percent. Mean annual precipitation as about 15
inches and mean annual temperature is about 49 degrees F. -

TAXONOMIC CLASS: Fine, mixed, mesic Aridic Paleustalfs.

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

A--O to 2 inches; yellowish brown (10YR 5/4) sandy loar. dark
yellowish brown (10YB 4/4 I moist; weak f 2ne granular structure; sof t.
Very friable, nonsticky and nonplastic; common f2ne anc very fine
roots; co::en fine vesacular pores; neutral; abrupt smooth boundar).
(2 to 3 2nches thicki

BA--2 to 7 inches; yellowish brown (10YR 5/4 i loan. dark vellowish
brown (10YR 4/4) to2st; weak red 2ur subangular blocky structure; sof t.
very fraable, nonsticky and nonplast2c; common very fine and f2ne
roots; ce=:en fine tubular and few fine vesicular pores; m21dly

i (]) alkal2ne; clear smooth boundary. (2 to 7 inches th2ck)

Bti--7 to 24 inches; yellovtsh brown (10YR 5/4) clay, dark yellow 2sh
brown (10YR 4/4 ) coast; moderate medius prastat2e structure part2ng to
moderate rediu angular blocky; very hard. Very f art, very sticky and
ver> plastle: cornon very fine and fine roots: comron fine tubular
pores; continuous thick clay flies on f aces of peds and in pores:
caldly alkaline; clear smooth boundary. (6 to 17 inches thick'

i

bt2--24 to 31 inches: yellowish brown (10Yh 5's clas, vellowish
*

brown t 10YE 5 / 4 noist; moderate nedlut subangular blockv structure;
ver> harc. ver> f a rt, very sticky and ver) plast 2c: co nor, ver) fine

!"

and few fine rents: few fine tubular pores; tant thick clay f21:5 on
f aces of peds and an pores; tildly alkaline; clear smooth boundary.
(2 to 5 inches thick)

BKl--31 to 42 inches ; yellowish brown 'l0YE $!s ' clav. vellowish,

brown i10YE i,6 + c.cas t ; rassive ; vers harc. vers i t :T . ve r> s t ack) an- j

very plastic; f ew very fine roots; co- n ters fine anc Ir.terst2tial '

poles; strongls effeivescent; disser1nated calclu carbonates and
|Segregated as f ew medlu 1rregular sof t rasses: 511div alka!2ne; '

;
tracual s ooth boundary. (10 t: 16 2nehes thick-

BL2--42 to 46 2nches; litnt yellovish brown (10YR 6,4 clay,
t yellowish brovo il0VR 5/4) coast: eassive; verv hard, very f art. very

stacky and verv plastic; few verv fine roots; few very fine

!

)

't
i
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*1nterstitial pores; strongly of f ervescent; dissetinated calciur I,
i

*

carbonates and segregatsd as common medlun arregular sof t masses:
'

tildly alkaline; clear wavy boundary, to to 5 inches th2ck+

2Cr--46 to 60 inches shale.,

| TYPE LOCATION: Cibola County. New Mexico; in western Cibola County
about 0.5 mile north of the Ojo Pueblo Ruins in Pinitos Draw. 2.160
feet east and 600 feet north of the southwest corner of section 21. T.
6 N.. R. 16 W.

RANGE IN CHAPACTE.RISTICS:

Soil Moisture - The soil moisture control section is moist in all parts
30 to 40 consecutive days during the 120 days following the winter
solstice and is moist in all parts 35 percent of the time when the soil

,

temperature at 20 inch depths is above 41 degrees F. g'
i

Depth to the base of the Bt horizon - 12 to 35 inches.
.

Depth to the para 11thic contact - 40 to 60 inches. ,

t

A Horizon - Hue: 7.5YR or 10YR
!Value: 4 or 5 dry. 3 or 4 moist.

Chrora: 3 through 6. :

Bt Horizon - Value: 4 or 5 dry. 3 through 5 roist.
Chrosa: 3 through 6.
Texture: Clay or clay loam.
Clay Content: 35 to 60 percent. f,

Ek Horizon - Value: 4 through 6 dry. 4 or 5 eoist.
Chroca: 4 through 6.

'
! Calciu carbonate equivalent - less than 15 percent.

Texture: Sandy clay loan, clay loa or clay.

1

Cr Horiron - Dominated bv shale but can be interbedded by sandstone.

*

COW.FET!5G SEAIES: There no series in the saae fat 11v. A 51:11ar scal
tr. another f a:11) is the Disterheff serier. Disterheff soils have, ,
cont .orillonitic nineralogy.

,

$ GEOCPAPHIC SETTING: Galestina soils are on of hills and nesas. Slopes
are 1 to 5 percent. Elevations rante fro- 6.500 to 7.300 feet. The |

j

|
rean annual precipitation is 14 to 16 inches and the nean annual air |

i terperature 15 47 to 51 degrees F. The averate frost-free period is

100 to 120 days. ,,

) e
'

GEOGRAPHICALLY ASSOCI ATED SOILS: These are the Catta:. Moncha. Nogal.'

Pinatos. R1bera and Silkle soils. Catman and $11kle soils have cracks I
that retain open periodically. Mancha solls have less than 15 percent

||fine or coarser sand. Nogal soils have a 11ti11e contact between 20 and
; 40 inches. Panitos and Ribera soils are fine-loans. ,

,1
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'DkAINAGE AND PEMEABILITY: Well drain 2d; medium runstf; sicWj-

pe rmeab111 t v .i'

;I USE AND VEGETATION: Galest2na sosts are used for livestock grazing.

||() Present vegetation as western wheatsrass, blue grama, sideoats grama
and scattered pinyon and oneseed juniper.,

I

! DISTRIBUTION AND EXTENT: The series is of stall extent in west central
*

New Mex3co.
'

SERIES ESTABLISHED: Cibola County New Mexico. 1985. |
.

REMARKS: This draft changes the classif2 cation of this series fror.
'

Typse to Arid 2c based on better knowledge of the precipitation and soil
'. moisture patterns 2n the general area. Morphology and lab data :

indicate that these soils have a large increase in clay content at the
upper boundary of the argillie horizon. The series is reclassified
f roe fine. eixed, res2c Typic Haplustalf s to fine, mixed. mesic Ar3dic
Paleustalfs.

DIAGNOSTIC HORIZONS AND FEATURES RECOGNIZED IN THIS PEDON ARE: ;
i. ,

Ochr2e Ep2pedon - The zone fror the surface to a depth of about 7 I

2nches tA. LA hor 12ons!. Vhen colors teet the require ents of a mollic
epipeden. the horizon is too thin.

Arg2112C Horizons - The tone fror about 7 to 31 inches (Btl. Bt2

) horizons).

() Bk Horarons - The zone from about 31 to 46 inc,bes (Bkl. Bk2 horizons). !

k Ar2dle Ustalf Feature - The soil no2sture control section is dry in
!

sor.e parts. eore than six-tenths of the time the soll temperature
exceeds 41 degrees F.

NATIONAL COOPERATIVE SOIL SURVEY
'
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TM K1his eertee comat'sta of deep. wall dreined so11e forued in alluvitse fron seadetene and shale. Mikie'

setto are en allwetal fans, toeslepes eM foothill vallere ad have slepes of 0 to 15 percent. Maan annual
; eell temperators to about 31' F., and mean annual pucipitation is about 16 inche.

! Tan on cele Clo s e t Fine;10any aimed (c41careove), meste Ustic Torriertheate.

Tgteal pedont Mikis loas - rangeland. (Colors are for dry soil unlese'otharvise seted).
'

Al-0 to 3 incheet pale brown (10T16/3) loan, dark grayleh brown (10714/2) motot; weak. fine granular
etreeterei sof t, very f riable sonsticky. m apleetics neutral (pR 7.2): clear smooth boundary. (2 to 10
inches thick)

'

A2-3 to 9 incheet pale brown 910TR 6/3) losa, dark grayteh trown (10T14/2) aoist s very week. eearse
granular structure:. sof t very f riable monsticky nooplastiet neutral (pH 7.2); clear emooth boundary. (5
to 10 inches thick) y

Z 'e
Cl-9 to 50 incheet startsh brown (10T15/2) losa, dark trerteh brown (10n 4/2) seist; weak, medius

esbangular blocky structure parting to weak, fine subangular blockyt elightly hard, f riable, slightly sticky
and e113htly plastiet elightly af fervescent; alldly alkaltne (pH 7.8): gr a d ual em>o t h to uM a ry. (20 to 50
inchte thick) *

,' 1,
.

C2-50 to 60 inchesi pale bro rn (10TR 6/3) losa, dark starteh brown (ICTR 4/2) setet t masetn elightly
hard, friable, slightlysetteky eM elightly plastici otrongly efferveneent; alldly alkaline (ps 8.0).

h
Type toestten t la Plate County. Colorado: 1.650 feet north and 650 feet tast of the southwest corner of
Section 2a. T. 34 R., 1.'10 W.

.35*
t*Me la Characteristicet The particle else control section to tyytcally loam or light clay loss. and has 18 [

'
to 35 percent elay. 20 to 55 percent eilt, and 15 to 50 percent sand, with more than 15 percent, but lees
than 35 percent betag fine et ceareer sand. Some pedons are weekly stratified with aandy loss. Cearsex
f ragmente tange f rom 0 to 15 percent and are mostar gravel. Depth to unif ormly calcareous material to 0 to
10 inches, tachangesble ocdium to essa 117 less than 5 percent throuahout the control eaction. Nan annual
soll temperature to 48'.to 53' F.. and mesa summer soil testsersture to 61' to 66' F. Tk moisture control
section to dry for -15 consecutive days f ree May 15 to July 15 when the oo11 temperatore at to inches le '
greater than 41' F. ($' C.). It le not dry la all parta of the moteture control section for at least 45
consecutive days following th eummer moletice to October 20. aM for at laaet 90 cumulattu days during the
pe riod .

t

TM A horison has ka of 10TR or 2.57. value of 5 through 7. 3 throuah 6 motet, and chroma of 2 through 4.
It le typically a lose or sandy loan. It le neutral to sederately alkaltee.,

The C horteon has be of 2.57 through 7.5T1. valoe of 5 through 7. 3 through 6 moist, and chroms of 2 throuah |,.

4 It to mildly alkaline through strongly alkaline. Yleible caletum carbonate occure as sof t masses aM
streeks la une podcas. .r., .

Competing Settee The s e are the El tanc ho. Ela , tj ehon neville, pejoaque, ghavano. Stamile, and ThedaluM N"
pertes. The al tancho seile have sandy loas er sandy clay loan la tk particle else control section and
receine most of the pncipitettes in eummer and fall mantha. Ein solle are is3tet in some cette of the
noteture control section f ree May 15 to July 15. are la a climatic setting that receives 3/4 of tk
practpttegton betones April and September, and has a pg Indes of about 20 et the type location. neville and
pojosque sette han bue of ST: or redder la the control section. ghavano. Straile. and ThedaleM solle have.,

b+4tock at depths of 20 to 60 inches. Elshots sette are notet for 60 consecutive days fellertas April 21-27
,

who the sett temperature le 41' F., or greater and they are dry to all parts of the motetere eestrol section jfor 60 coenestive dare f ree July 15 to october 25.

Ceestaphie settlagt ' Mihin set t e are on allevial f eae . toe s t epe e . und f oothill valle ys . glepes rense fres 0
to 15 percast. tu e411e k an annualpractpttattoo ranges froe/praed ta medisse tastered alluvium derived from sandstone and shals.H to 14 inches and to distributed fairly evenly throughout the year. About half
the practpitetton f alle between April and Septoeber with May eM June being the driest months. The FT Indet
le about 42 et the type locatien and toaree f rce 30 te 55 f er the seriee. Maae ennmal teaperatare toasee

o , rom 4 5' t e 5 3' F. . eeut the me sa summe r t espe r a tis re r ans e e f toe 62 ' t e 70* F.
f Elevet1on renaes free S. M to
. - f e. t . - . , . ~. ~ n, . .
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raphically_ As soelated Setle s twee are the Arboles. Bayfield, Dulce,14sesr. Shaleta. Sill,' Trevessille.i h ~\*

Arboles, nayfield. 8111, and true have note the 35 percent clay in the perticle esse y'a...| en Irme seile.
true seile are aloe less than 20 f aches to shale. Dulce, 14ssar, and Travess111e e*11a rej e+etrol section.late than to taches to saadetene. . Shalena sette have a mollte epipedes. . ;,.g .gi g ,. . . ,.

f. s.
. . ..

| Drainate and_ perseebility: Well drained; media runof f t moderate permaability. Some arena are s easteelly . , p . a

! est due to eeepage free irrigatten and irrigettea espply canale. ,i

i . .
e c

Des tad Tetetetten These seile are seed primarily f or range t however, they are used as dryland er irritated
ersplead la noen leestittee. Eas t e l and ve g e t a t i on con s i s t e of I nd i as ri t e gt s e s , J une t r a s e , mut t oeg r a s e , t .i *

,
eesters wheatgrace, big sagebrush, pinom pine, and jualper.

'

i
Distributton and titeet Western Colorade. The series to of moderate antest. .

] Series Estabitehedt La Plata County. Colorade,1982.

nettonal Cooperative Soil Servey
U. 5. A.
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Established Series,

: Rev. GWA/BDS/CDL
i 5/83

'

| M10ti SERIES
i

The Mion series consists of shallow, well drained, very slow 1y,,pe,rmeable '' " f .~

with slopes of 1 ttf% tercent. soils that formed in _ material weathered from shale on hills, ion is about, F w hn'ds "''
t an

The mean annual precipitat
16 inches. The nean annual Mr 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.),

A--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

b) 5/3) moist; weak fine subangular blocky structure; hard, firm, slightly/~'

sticky and plastic; many fine roots; common fine and medium tubular
pores; strongly effervescent; moderately alkaline; abrupt smooth boundary.
(4 to 15 inches thick)

ff.Cr--14 to b2' 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 lime deposits between plates in upper few inches.,

_ Type Location: Colfax County, liew Mexico; about 9 miles west of Maxwell;
350 feet south and 1,580 feet west of fiE corner of section 28, T. 26 ti. ,

,

; R. 21 E.

Range in Characteristics: Depth to shale or claystone ranges from 10 to
! 20 inches,. The ,,soi l s .a re,

.

,
e,utral, to mode,rately alkaline.a

, ,

e
-

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,5,

clay loam, gravelly sandy loam se gravelly clay loam.cc ;A 7 = -4
,

The AC horizon has hue of 10YR through SY,'value of 4 through 6 dry, 3through 5 moist, and chroma of 2 through #. 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
o other families are the Chantier, Danko, Epsie, Lismas, Midway, and
,V Samsil series. Chantier, Danko, Epsie, Lismas, Midway and Samsil soils
|

have montmorillonitic mineralogy. Orella soils are strongly or very
'

strongly alkaline and have 8 to 30 percent exchangeable sodium.
,

,

i
.
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;(~) Geographic Setting: The Mion soils are on hills, r,ji ges, and plains at''/ elevations of 5,500 to 7,800 feet. Slopes are 1 to 4Hr percent. The

soils formed in fine textured naterial weathered from shale, claystonei

; 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 precipitation is 10 to 18 inches with about 70,

| percent folling during the frost-free osseen, which lasts 11E to 160
days. M '" ".

I Geographically Associated Soils: These are the Colmor, Litle, Penrose,
i 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.

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

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

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

(v') Series Established: Col f ax County, New Mexico,1974.

National Cooperative Soil Survey

U.S.A.< -
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irregular soft masses; mildly alkaline.

O-s
TYPE LOCATION: Cibola County, New Mexico; about one mile east of Baluk
Ranch, 1,0SO feet west, 700 feet north of the southeast corner of

section 3. T. S N. R. 16 W.
. .

RANGE IN CHARACTERISTICS:

Soil Moisture - The soil moisture cont rol section is racist in all parts
30 to 40 consecutive days during the 120 days following the winter
solstice and is moist in all parts about 35 percent of the time that
the soil temperature at 20 inch depths is above 41 degrees F.

Soil 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.SYR 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: 4 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
Vibo series. Augustine, Flugle, Goesling, Orlie and Vibo soils are not
moist in all parts 30 to 40 consecutive days following the winter
solstice and are moist in all parts less than 35 percent of the time
that the soil temperature is above 41 degrees F. Da. hart soils have
secondary carbonates in the Bt horizons and are not moist in all parts
30 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.

tuesfu
GEOGRAPHIC SETTING: Pinitos soils are on hills, mesas and fang

(T terraces. Slopes are 1 to 15 percent. The soils formed in eolian and
\/ alluvial materials derived from sandstone and shale. Elevation is

6,800 to 7,600 feet. Average annual temperature is 47 to 51 degrees F,
Average annual precipitation is 14 to 16 inches. Frost-free period is

,.__ - -_ - -.__.__, _ , _ _ - - _ . . , _ - _ . _ . ~ _ - _ _ -
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I,0CATf0N PINITOS 7/S6 NM

;O Established Series
\/ RD: MWR/TLP/RJA

g 7/S6
. . .
*

PINTTOS SERIES

! The Pinitos series consists of deep, well drained, moderately permeable
i soils that developed in eolian and alluvial m4terial derived f rom

sandstone and shale on hills, fan terraces #Ind besas. Slopes range
| from 1 to 15 percent. Mean annual precipitation is about 15 inches.
', Hean 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
soil unless otherwise noted.),

A--O to 2 inches; light brown (7.5YR 6/4) sandy loam, brown (7.5YR
4/4) moist; weak fine granular structure; sof t, very f riable, nonsticky
and nonplastic; few very fine and fine roots; common very fine
irregular pores; neutral; clear smooth boundary. (1 to 4 inches thick)

Bti--2 to 6 inches; brown (7 SYR 5/4) sandy clay loam, dark brown
(7.5YR 4/4) moist; weak medium subangular blocky structure; slightly
hard, friable, slightly sticky and nonplastic; common very fine and

f3 fine and few medium roots; common very fine irregular and few very fine(,) tubular pores; few thin clay films on faces of peds and in pores;
neutral; clear smooth boundary. (3 to 5 inches thick)

Bt2--6 to 14 inches; brown (7.SYR 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. (6 to 10 inches thick)

Bt3--14 to 24 inches; light brown (7.5YR 6/4) sandy clay loam.
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)
:
' Bkt--24 to 38 inches; light yellowish brown (10YR 6/4) sandy loam,
'

yellowish brown (10YR 5/6) moist; massive; sof t, 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--38 to 60 inches; light yellowish brown (10YR 6/4) sandy loam,
yellowish brown (10YR 5/6) moist; massive; slightly hard, friable., () nonsticky and nonplastic; few very fine roots; few very fine irregular
pores; strongly ef fervescent; calciun carbonate occurs as common mediume

i
I
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100 to 120 days.
.

.
.

. p GEOGRAPHICALLY ASSOCIATED SOILS: These are the Silkie (T) and Catman fQ soils. Silkie soils have greater than 35 percent clay in the control j
' '

section. Catman soils have more than 60 percent clay in the control
! Sectlon. . . ;
i

!DRAINAGE AND PERHEABIIITY: Well drained; :nedium runof f; moderate
pe rmea bi li t y .'

:.

USE AND VEGETATION: These soils are used as rangeland. Principal !
native vegetation is blue grama, pinyon and juniper.. ,

DISTRIBUTION AND EXTENT: Westcentral and northeentral New Mexico. This
series is of moderate extent,

i

SERIES ESTABLISHED: Cibola County. New Mexico, 1985. f

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

.

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

i

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

Horizons), j

f
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ti RIBERA SERIES
i

Tne Ribera series conca st s of raoderately deeo. well drained soils that
formed in saixed raaterial oeoositeo by wind and water,

on fan terraces
, e r,d valley fill side slooes. Sloces are I to 10 percent. Mean annual'

prectoitation is about 16 Inchet. The taean annual teraperat ure isabout 49 degrees r, ,

'

TAXONOMIC CLASS: F a r,e- l oa ray, ra t xed, raeste Aradic Haolust al fs.
' TYplCAL PEDON: Ribera fine sancy leara--rangeland. (Colors are for drysoll unless otherwise noted.),

A--0 to 5 inenes; brown (7.5YR 5/4) fine r andy l oa ra, cack crown
(7.SYR 4/4) raci st ; weak fine granular structure; soft, very frisole,
nonsticky and nonolastic; raany fine and very fine roots; neutral; clear
staoot h boundary. (2 to 9 inches thick)

BA--5 to 9 Inches; crown (7.5YR 5/4) loan, dark brown (7.5YR 4/43
reoist ; taoderate taediura subangular blocky structure; hard, friable.

y;4 l i ght l y sticky anc sligntly plastic; raany fine roots; roany fire tubu-
lar pores; neutral; clear stacoth bouncary. (2 to 7 inches thick)

Bt--9 to 17 inches; crown (7.SYR 5/4) c l a y l oa t.*, dark brown (7.5YR4/4)
racist ; rooderate coerse ort sraat ic struct ure part ing easily to rate-'

erate mectura sucangular cloevy; very harc, f a rt.:, sticky and plastic;cotamon f a r,e and toe d l u a rocts; roany fine and corataon rnedlera tubular
ooras; few than clay filras on peds and lining pores; raildly alkaline;clear wavy boundary. (6 to 12 inches thick)

'

i* Bt k--17 to 20 inenes; brown (7.5YR 5/4) clay loan, cark brown
(7.5YR 4/4) racist ; moderat e coarse cristoat ic st ruct ure,

parting easilyto
inoderate taedaura subangular blocky; very haad, f i era, slight ly sticky

1

,

| ar.c olastic; few fine and corcroon raediura roots; raany fine anc cora90n- tubular oores; fen tnin clay filras on ceds and lining pores; slightly'

of fervescert ; calciuta carbonate segregated into few fine disecntinuous !

fi lataent s ; raoderately alkaline; clear wavy boundary. (6 to 11 inchesthick)

Bk--26 t o 31 inches; light brown (7.5YR 6/4) In40, brown (7.5YR' 5/4) moist; massive; slightly hard, friable, slightly stleky andi sligitly plastic; few very fine roots; strongly effervescent; calciua *carbonate segregatec into corataor, fine nearly cont inuous filaiaents;
. cod 2rately alkaline; abruot wavy boundary. (5 to 12 inches thick)
.
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2R--31 inches; sandstone with l iroe deposits on surface and in

cracks.

TYPE LOCATION: San Miguel County, New Mexiccut 1,220 feet west of
center of section 33, T. 15 N. , R. 13 E.

RANGE IN CHARACTERISTICS:

Soil Mot st ure ,- Tne soil moisture control sect ion is racist in all parts

30 to 40 consecutive days during the 120 days following the winter
solstice and is moist in all parts about 35 percent of tne time that
tne soil teraperature at 20 inch deaths is above 41 degrees F.

Soil Teraperature - 49 to 53 degrees F.

Deoth to the base of the St hori:on - 11 t o 31 inches.

Deoth to bedrock - d@ to 40 inCnes.

A hort:en - Hue: 2.5YR through 10YR.
Value 4 or 5 dry, 3 or 4 aoist.

r' C%roua: 3 or 4.
Text ure: Sandy loam, fine sandy loan or loaa.
Reactten: Neutral or mildly alkaline.

EA horizon - Hue: 2.SYR throug) 10YR.
Value: 4 or 5 dry, 3 or 4 moist.
Chrona: 3 througn 6.
Texture: loare or sandy clay loarn.

Et hori:en - Hue: 2.5YR through 10YR.
Value: 4 through 6 dry, 3 through 5 moist.
Chroroa 4 or 6.

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

Reaction: Mildly alkaline or raoderately alkaline.
Other features: In sorae pedons, segregated calciuta carbonates or free
ca l e t urn caroonates are lacking in the lower cart and sorae lack visible
clay films in the lower part.

Ek norizons - Hue: 2.5YR, 7.5YR or 10YR.

Value: 5 through 7 dry, 4 through 6 moist. |
Cn rotaa : 3 through 6. '

Textures sandy loam, l earn, sandy elay loam or clay loaro.
Calenum carbonate eauivalent : 1 to 14 percent.

,
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| COMPETING SERIES: These are the Augustine, Celacy, Dalhart, Deschell,
Flugle, Goesling, Hennessey, Maia, Nyjack, Orlie, Pinitos and Vibo

; cartes. The Augustine, Dalhart, Deschell, Flugle, Goesling, Hennessey,
,' Ka t e, Orlie, Pinitos and Vibo series are ceep. Celacy soils have a'

psralathic contact at deaths between 20 to 40 inches and are not rooi st
in all carts 30 to 40 consecutive days following the winter solstice
and are moist in all parts less than 25 percent of the t irae that the
soil teritperature is above 41 degrees F. Nyjat:k soils have pebble-si:cd
fragraent s of purnice anc t uf t and lack Bk horizons.

I
j GEOGRAoHIC SETTING: Ribera sotis are on unland fans and valley fall

SadP slCDes with sloDes of 1 to 10 percent. The soils fortned in eolian
and alluvial deposits derived reainly frora sandstone and shale. The- ,

elevation is 6,0N to 7,500 feet. Mean annual precipitation is 14 to
18 inches. The taean annual t erapera t ure is 47 degrees F. The
frost-free period is 100 to 140 days.

GEOGRAPHICALLY ASSOCIATED SOILS: These are the corr.peting Leyba soils
-

end the Dean, Diego (T), Laporte, Dui nt ana, Tapia, and Teco soils.
iD2sn and Tapia soils are underlain by indurated caliche. Die;o soils

; do not have a lithic contact at deptns of 20 to 40 inc..es.
.

t/^}RAINAGE AND PERMEABILITY: Well drained; rned i ura runcff; tcoderat eLJartnea bi li t y. I

1
!

USE AND VEGETATION: Tnese soils are used for livestock gra:ing and Ievood products. Native vegetation is blue g ra rca, and cropseed, {snakeneec, enolla, pi nyon, and juntper.i

)
! DISTRIBUTION AND EATENT: Northern New Mexico. Tne series is ofraod2 rate extent.,

! SERIES ESTA&LISHED: San Miguel Count y Area, San Miguel County, New
M2 x 1 co, 1977.,

REMARKS: The classif2 cation has been changed frord Typte to Aridae cue
. ! to bstter knowledge and concepts of incast ure occurrence and pat tern'

t t

DIAGNOSTIC HORIZONS AND FEATURES RECOGN! ZED IN THIS PEDON A:iE:1

Cehrte Eoicedon: The :ene f rota the surface to a depth of about 5
inenss (A horizon).

Argslite Horizont The zone frota about 9 to 26 inches (Et, Etk hori:en).

,
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O
Secondary Ca rbor,at es : The one frord about 17 to 31 inches (Btk, Bk-

hori: ens), I

Lithic Contact: Tne boundary at eDout 31 inches (2R hori:on).

I

NATIONAL COOC'ERATIVE SOIL SURygy
l

!

U. S. A.
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[ LOCATION VESSILLA 5/S6 NM

iAV Established Series
RD: LWH/GBM/CDL,

: 5/S6
l

. . ,

VESSILLA SERIES
-l
| The Vessilla series consists of shallow, well dr.iined. moderately

permeable soils that formed in eaterial weathered fror sandstone.
! Vessilla soils are on narrow ridges, hills and mesas of bedrock

| controlled landscapes. Slopes are I to 65 percent. Mean annual
precipitation is about 14 inches, and mean annual temperature is about ;

48 degrees F. 1
;

TAXONOMIC CLASS: Loamy. mixed (calcareous), mesic Lithic l'stort hents.'

!
TYPICAL PEDON: Vessilla gravelly fine sandy loam--woodland. (Colors |

| are for dry soil unless otherwise noted.)
|

'! A--O to 2 inches; light yellowish brown (10YR 6/4) gravelly fine
sandy loam, yellowish brown (10YR 5/4) moist; weak fine granular

,

structure; soft. Very friable, slightly sticky and nonplastic; common
,

fine and medium roots; 25 percent pebbles; strongly effervescent; i
moderately alkaline; clear smooth boundary. (0 to 5 inches thicki

,

C--2 to 11 inches; light brown (7.5YR 6/4) gravelly fine sandy

'( ) loam, brown (7.SYR 5/4) moist; massive; loose, nonsticky and
;

nonplastic; common fine roots; 20 percent pebbles; strongly
effervescent; moderately alkaline; abrupt smooth boundary. (2 to 15 |

inches thick) )-

,i
i

'
2R--Il inches; sandstone.

TYPE LOCATION: Sandoval County, New Mexico. Approximately 15 miles
northwest of San Ysidro, New Mexico and 3 miles southeast of the Holy'

Ghost Campgrounds. State plane coordinates 3,068,000 feet east and
' l 705.620 feet north.

RANGE IN CHARACTERISTICS:

Soil Moisture: Moist in some part periodically from July through

|
'

October and dry in all parts periodically during May and June but not
dry in all parts more than 50 percent of the time when the soil 1

temperature is above 41 degrees F. The soil moisture control section
is moist in some or all parts from November through March. ;

Soil Temperature: 47 to 55 degrees F.
,

!

Depth to sandstone: 6 to 20 inches
a

j Reaction: Mildly or moderately alkaline; calcareous in all parts

O Rock Fragments: 0 to 5 percent cobbles ar;d 5 to 30 percent pebbles,

i
I

- _ _ . __ ___ _ _ _._ .
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() A and C horizons - Hue: SYR, 7.5YR nr 10YR

Value: 5 through 7 dry, 4 or 5 noist
Chroma: 3 through 6

A horizon - Texture: sandy lor , f l ue .<amly loa . s e r: g r.we l l y 4.i nd y
* *loam on gravelly fine sandy loar..

C horizon - Texture: sandy loa n. fine sandy loat, loan, gravelly sandy
loam, gravelly fine sandy loam or gravelly loam

COMPETING SERIES: This is the Canlon series in the same family.
Similar series in other families are Skyvillage and Travessilla.
Canlon soils are moist in all parts more than 40 percent of the time.
Skyv111 age and Travessilla soils are dry in all parts of the soil
moisture control section more than 50 percent of the time when the soil
temperature is greater than 41 degrees F.

GEOGRAPHIC SETTING: The Vessilla soils occupy narrou ridges. hills,
and mesas of sandstone controlled landscapes. Slopes are I to 65
percent. Average annual precipitation ranges f rom 12 to 16 inches.
Average annual temperature is about 45 to 53 degrees F. , and average
frost-free period is about 100 to 130 days. Elevation ranges from
5,700 to 8,000 feet.

GEOGRAPHICALLY ASSOCI ATED SOILS: These are the Hickman, Menefee and
Sparham soils. The Hickman and Sparhtm soils are deep. The MenefeeOg soils are on fr4ctured shale at 8 to 20 inch depths.

DRAINAGE AND PERMEABILITY: k' ell drained; medium to rapid runof f;
moderately rapid perineability.

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

DISTRIBUTION AND ENTENT: This soil occurs in northwestern New Mexico
and is of moderate extent.

SERIES ESTABLISHED: Cibola 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 RECCCNI7.ED 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)

-
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|
.

.

Lithic Subgroup - Lithic contact at about 11 inches. (2R horizon).

Beaction Cl.iss - Calcareous throughout. (A, C horicotici

,
NATIONAL COOPERATIVE SOIL Sl'RVEY,
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, RANGE SITE DESCRIPTION

Section IIE, Technical Guide,

I

j A. SITE NO. 036A002N Clayey (WP-1)

B. PHYSIOGRAPHIC FEATURES,

! l
* This site occurs on upiand drainageways, broad valleys, and adjacent low

hills and benches. The site may be dissected by shallow rivulets which will
develop into 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. !
l

C. CLIMATIC FEATURES

1. 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.
During July, August, and September 4 to 5 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 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
O 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. I
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 I
have been recorded for every month except July and August. Temperatures are |
generally conducive for herbaceous plant growth from April through September. |

3. Wind velocities are relatively light 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 soil particles are often displaced by the
stronger wands which can result in structural damage to native plants, particularly
young seedlings.

O

USDA-SCS-NM MLRA 036A002N (WP-1) 1 March 1984
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() D. SOILS

1. 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 silty clay loam, O to 5 percent

3. Other soils are:

O

.

.

r

O
4
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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.,

i Forbs are conspicuous through the tite when in bloom.

2. Composition of Potential Plant Community'

'
Approximate percentage of total annual production.

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

Grasses and Grasslikes - 75-80% Woody - 5-15% Forbs - 5-8%
' western wheatgrass 20-30 fourwing saltbush ) 9"" " 889'" "I )5-8alkali sacaton 15-25 shadscale ) trailing fleabane )

bottlebrush squirreltail 5-10 big sagebrush ) gi emallow )5-8 5-8tuttongrass ) low sagebrush ) wild buckwheat )5-8prairie junegrass ) winterfat ) thistles )
*

galleta 5-7 rabbitbrush ) thers )3-5spike muhly 3-b spineless horsebrush ),

blue grama 3-5 others )
Indian ricegrass ) 3-5others* )

* Other species include silver bluestem, ring muhly, mat muhly, sixweeks fescue,
cheatgrass, threeawns, Russian thistle, locoweed, Aoacheplume, cholla cactus,
lack 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 25
'

Bare ground 50
Surface gravel 5,

Surface ccb'le and stoneso -

Litter percent of area 20,

average depth in cm 2
1

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

Favorable years 1,200-,

Unfavorable years 600-

,

,

,

'O
.

f

USDA-SCS-NM MLRA 036A002N (WP-1) 3 March 1984
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G. SITE INTERPRETATIONS

1. Grazing

Approminately 90 percent of the vegetation produced on this site is
suitable forage for domestic liverteck er wildlife. Grazing distribution need
not be a problem es long as waterings and saltings are adequately located.

Deterioration of the potential plant community is indicated by a decrease
in western wheatgrass, muttongrass, prairie junegrass, spike suhly, and fouming
saltbush. Those that increase include alkali sacaton, bottlebrush squirreltail,

galleta, blue grana, big sagebrush, and rabbitbrush. Severe deterioration is
indicated by a heavy infestation of big sagebrush and/or rabbitbrush with very
little herbaceous understory.

In addition to domestic livestock, this site is well suited to use by
deer, elk, small sammals, and birds.

2. Wood 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.

Q 4. Hydrologic Interpretations

Soil Series Hydrologic Group

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

5. Recreation and Natual Beauty

This site is not noted for its natural beauty or recreational value.

6. Endangered Plants and Animals

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

H. OTHER PERTINENT INFORMATION

1. Guide to Sugaested Initial Stocking Rates - Acres per Animal
Unit Month

Range Condition Ac/AUM

Excellent 2.3 - 3.0
Good 2.9 - 4.5O rair 4.4 - 9.0
Poor 9. 0+

__ .____ _.__ -SCS- 2 MLRA 036A002N (WP-1)_ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ . . . _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ . _ _ _ _
USDA 4 March 1984
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2. Relative Quality of Plants for Animal Use

O ca)

Primary Secondary Low Va M

I. IDENTIFICATION AND AUTHORIZATION

1. USDA-SCS

|| Albuquerque, NH
;j MLRA 36

2. Field Offices:
;

3. Field Office Sample Location: ;
-

4. Approved:'

*
,

!
i,1

:i )

State Range Conservationist Date WNTC Range Conservationist Date
I

e

1

O |:

|
|

|

~, l
'

::

'i

I

i

I
6

!

'O

l USDA-SCS-NM MLRA 036A002N (WP-1) 5 March 1984
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1/ This rating system provides general guidance as to animal preference for f
plant species. It also indicates possible competition between kinds of I

animals for the various plants. Grazing preference changes from time to
time and place to place, depending upon the animals, upon plant palatability i

!and nutritive value, stage of growth and season of use, relative abundance,
and associated plants. Grazing preference does not necessarily reflect a |

plant's ecologict.1 place in the climax plant community. |
1

The following definitions apply to cattle, sheep, goats, deer, and antelope j
'

grazing- i

I

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 j

animals listed. These plants are normally grazed after primary ;

plants become scarce under free choice, or along with them under
iintensive grazing systems,
I

Low Value: These plants continue to increase with heavy, continuous ;

grazing use of the site. These plants are not normally grazed until i
IO primary and secondary species are gone and animals are forced to ett

them. |
|

!

!

|
:

O

USDA-SCS-NM MLRA 036A002N (WP-1) 6 March 1984
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RANGE SITE DESCRIPTION
-

O Sectioa IIE. tecanic i ovide

A. SITE NO. 036A006N Loamy (WP-1, HV-2)

8. PHYSIOGRAPHIC FEATURES

This site occurs on mesas, plateaus, low rolling hills, 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

i 1. Mean annual precipitation varies from 9 to 14 inches. Deviations of
1 4 inches or more are quite comon. Approximately 60 percent of the precipitation

is received during the native plant growth period. April through September.
June is the driest month. During July, August, and September 4 to 5 inches of-

precipitation influence the presence and production of warm-season plants. i* Fall and spring moisture is conducive to the growth of cool-season herbaceous i
plants. Maximum shrub growth also occurs during this time. Summer precipitation ,

is characterized by brief, localized thundershowers. Winter moisture usually '-

I occurs as snow or light rain,

i 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 neari

40 degrees F. The average last killing frost in the spring is around mid-May. |

.O The first killing frost in the fall is late September or early October. The 1
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 growth from April through September. '

3. Wind velocities are relacively light 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 soil particles are often displaced by the
stronger winds which can result in structural damage to native plants, particularly
young seedlings,

i

|
i

l

i

O
|
1

USDA-SCS-MM MLRA 036A006N (WP-1) 1 March 1984
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1. The soils generally are deep and well-drained. The surface soils
range from sandy loam to clay loam. Subsoils range from loan to clay loam and
clay. Some coarse fragments may exist in the soil profile but are generally
less than 35 percent. Permeability is moderate, water holding capacity is
medium to high, and runoff is medium.

2. Characteristic soils are:

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

3. Other soils ir<cluded are:

Fernando clay loam, 1 to 5 percent
Silva loam, O to 10 percent
Tenorio loam, O to 5 percent

i

O
1

:

|

.

I

|
1

l

O

.,

USDA-SCS-MM MLRA 036A006N (WP 1) 2 March 1984
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! E. POTENTIAL NATURAL PLANT COPO4 UNITY

'
1. This is a grassland site with scattered shrubs throughout the site.

Forbs are conspicuous when in bloom but otherwise a minor craponent.,

|
' 2. Composition of Potential Plant Community

' Approximate percentage of total annual horbage production.
|

(Shrubs, half-shrubs

! vines and trees)
|

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

testern wheatgrass 20-30 big sagebrush 5-10 fringea sagewort )
Indian ricegrass ) fourving saltbush ) IOC ***d )5-10 ',,

needleandthread ) 10-15 winterfat ) Indian paintbrush )
New Mexico feathergrass ) rabbitbrush ) alfileria ) 5-10.

,

galleta 5-10 spineless horsebrush ) 1-5 wild buckwheat )
blue grama 5-10 others ) 'crs )
alkali sacaton ) 3-10spike muhly )
muttongrass ), 37nrairie junegrass )
bottlebrush squirreltail 3-7+

others" 1-5 !|

* Other species include sideoats grama, sand dropseed, pine dropseed, mat muhly,
cheatgrass, pingue, wooly Indianwheat, globemallow, praire coneflewar, oneseed juniper,

O 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) i
-

'

Grasses and forbs 25
'

Bare ground 50,

t

Surface gravel 5
Surface cobble and stones 0

'

Litter percent of area 20'
average depth in cm. 1

,

F. TOTAL ANNUAL HERBAGE PRODUCTION (Average Air-dry, lbs./ac.)
'

:

Favorable years 1,100
,

-

Unfavorable years 600 !
-

!

!

!

:O
'

! !

:

,

USDA-SCS-NM MLRA 036A006N (WP-1) 3 March 1984 !
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G. SITE INTERPRETATIONSp/\_
1. Grazina

Approximately 90 percent of the vegetation produced on this site is
suitable for grazing or browsing by domestic livestock and wildlife. Grazing
distribution is generally not a problem if adequate waterings are provided.
Continuous grazing, which allows repetitive grazing of the desirable plant
species, eventually 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 well 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 composition and high productivity.

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

2. Wood Products

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

Q 3. Habitat for Wildlife

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

4. Hydrologic Interpretations

Soil Series Hydroloaic Group

5. Recreation and Natural Beauty

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

I5. Endangered Plants and Animals

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

', H. OTHER PERTINENT INFORMATION

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

Range Condition Ac/AUM

.O excelieat 2.5 - 3.4
Good 3.3 - 5.1 i

Fair 5.0 - 10.0 |
Poor 10.0+

USDA-SCS-NM MLRA 036A006N (WP-1) 4 March 1984 I
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2. Relative Quality of Plants for Animal Use

'

Primary Secondary Low Value

:
I I. IDENTIFICATION AND AUTHORIZATION

,

! 1. USDA-SCS
Albuquerque, NM

.

MLRA 36, 51
.

.

2. Field Offices:
.

3. Field Office Sample Location:

4. Approved:

i

State Range Conservationist Date WNTC Range Conservationist Date

!

O
,

|

!
,

|

!

!

|

()
a

i

USDA-SCS-NM MLRA 036A006N (WP-1) 5 March 1984 )
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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 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 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 initially, then decrease
when the site is subjected to continuous heavy grazing use by the
animals listed. These plants are normally grazed af ter 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

O primary and secondary species are gone and animals are forced to eat
them,

l

|

|

i ,

1

| ('\
U
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RANGE SITE DESCRIPTION

.(r'T_/ Section IIE, Technical Guide
.,

A. SITE NO. 036A011N Sandy (WP-1)

8. PHYSIOGRAPHIC FEATURES
?

.i This site occurs on nearly level to gently sloping plains and alluvial
,

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 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, 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 shrub
growth also occurs during tnis 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 near 100 degrees F. The minimum is near
40 degrees F. The average last killing front in the spring is around mid-May.

O 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 i

generally conducive for herbaceous plant growth from April through September. !

3. Wind velocities are relatively light 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 surf ace. Also, small soil particles are often displaced by the
stronger winds which can result in structural damage to native plants, particularly
young seedlings.

|

1

O
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<

D. SOILS

O4

1. Soils are moderately deep to deep. The surface textures range from |
Sand to loamy sand and sa.idy loam and do not exceed 36 inches in depth.
Permeability is rapid with water holding capacity moderately low to low. ,

Runoff is slow.
.

2. Characteristic soils are:

1

1

O
i

|

<

1

l
| ;

i

!

!

;

!
;

$

}
.

i

i
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E. POTENTIAL NATURAL PLANT COM4 UNITY,

O 1. This site provides a mixed erass-shrub aspect. rour-4a saitbush and
winterfat are the dominant shrubs with big sagebrush and rabbitbrush occurring
in lesser amounts. Few, if any, trees occur on this site. Forbs are a minor'

component except during spring emergency.;

2. ' Composition of Potential Plant Community.
,

Approximate percentage of total annual production.'

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

Grasses and Grass 11ke - 70-80% Woody - 15-25% Forbs - 3-5%
Indian ricegrass ) fourwing saltbrush ) animal buckwheat )'

'' y gg,

needleandthread )15-20 winterfat ) alfileria )
,

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

3-5prairie junegrass )

m 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 gravel 0 l

Surface cobble and stones 0 i
4

Litter percent of area 15 I

average depth in cm. 1

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

Favorable years 900-

Unfavorable years 500-
.

|

|

l
|

O
I
I

|
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G. SITE INTERPRETATIONS

1. 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 generally not a problem if adequate waterings are properly
located. However, continuous 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
is indicated by a decrease in Indian ricegrass, needleandthread, New Mexico
feathergrass, western wheatgrass, fourving 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 livestock, deer, elk, pronghorn, small mammals,
and birds also use this site.

2. Wood Products

This site produces no significant wood products.

3. Habitat for Wildlife

O Wildlife indigenous to this site will be added later. |

4. Hydrologic Interpretations

Soil Series Hydrologic Group

5. Recreation and Natural Beauty

This site is well adapted to hunting and horseback riding, although it is 1

not noted for having scenic beauty. I

|

S. Endangered Plants and Animals
{
1

Presently, no known endangered species indigenous to this site, i

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 5.7 - 11.6O eoor 11.s

- m _
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.

M2. Relative Quality of Plants for Animal Use

(a) cattle
Primary Secondary Low Value! '

; Indian ricograss sand dropseed big sagebrush
needleandthread spike dropseed rabbitbrush
New Mexico feathergrass galleta spineless horsebrush
western wheatgrass blue grama sand sagebrush
muttongrass bottlebrush squirreltail juniper
fourwing saltbush
winterfat

(b) deer

.

O

.

t

.

O:
!

i

USDA-SCS-NM MLRA 036A011N 5 March 1984
)

i
- -- _ - _ _ _ _ _ _ _ _ _ _ _ _ . ._ _. _____. _ _ _ _ __ _ _ _ __.. _._._ . _ _



_ _ . _ _ _ _ _ _ . - _ . _ __ _ . - __ _ . _. _ _ ___.____. __

t

! E

* i

I. IDENTIFICATION AND AUTHORIZATION

: o .

1. USDA-SCS t

Albuquerque, NM
MLRA 36

2. Field Offices: i

i
f

3. Field Office Sample:
P

4. Approved:
;

i

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 i,
plant species. It also indicates possible competition between kinds of )

i 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, i

| and associated plants. Grazing preference does not necessarily reflect a j

plant's ecological place in the climax plant community. 1

'

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

!
i

Primary: These species generally decrease when the climax plant I
'

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 af ter 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 norm.;;y grazed until

O 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.

|
|
1

'

i

?

.

i

,

4

4
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GRAZING GUIDE FOR WOODLAND
'

SOIL CONSERVATION SERVICE

New Mexico MLRA D-36.,

NM-AZ Plateaus and Hesas
Sub Resource Area WP-1,

!

3 Wood 1and Community Type--Pinyon-juniper-shrub
.

Woodland Suitability Group'-(Not yet developed)
Soil Great Group--Haplustalfs and Haplargids (fine, fine-loamy)*

Soil Series -- Vesilla'

.

These soils are light brown with medium surface textures. They have formed in
alluvial material derived from sandstone and shales. Soil family is fine-loamy.
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 ccm unity:*

This is a pinyon-juniper-shrub site on soils of sandstone and shale origin.
Slopes 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

h 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 a
function of overstory tree canopy but might average about 10 percent under 30
percent tree canopy.-

B. Relative grazing value of the understory for:'

'

1. Cattle and elk

Grasses

Preferred Desirable Low Value
'

muttongrass galleta threeawn spp.
western wheatgrass sand dropseed tumblegrass
bottlebrush squirreltail needleandthread
sideoats grama blue grama

,

elk sedge
Indian ricegrass
little bluestem
big bluestem

20 USDA, SoH Conservation Service Section H-F
:
y April 1981
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3. Goats and Deer

:'O Grasses and Grasslike ,

*

Preferred Desirable Low Value
muttongrass Tn7faii ricegrass threeawn spp.
Kentucky bluegrass bottlebrush squirreltail bluegrama
pinyon ricegrass galleta

Forbs

Preferred Desirable Low Value
white prairieclover Palmer penstemon silky crazyweed
filaree Indian paintbrush alkali poisonvetch

winterfat multiflower gilia Wooton locoweed
groundsel
wildbuckwheat spp,

Woody

Preferred Desirable Low Value
moutainmahogany oak spp, spineless horsebrush
cliffrose mountain big sagebrush pinyon
antelope bitterbrush Rocky Mountain juniper small soapweed
fragrant ash creeping mahonia broom snakeweed
Utah serviceberry Douglas rabbitbrush

0; C. Determination of forage value rating:

Minimum percentage of preferred and
Forage value ratino desirable species, by weight

Very high ................................. 50 preferred + desirable = 90
High ...................................... 30-49 preferred + desirable = 60
Moderate .................................. 10-29 preferred + desirable = 30

) Low ........................................ Less than 10 preferred

I

:

i
,

f

USDA, Soil Conservation Service Section Il-F

April 1981
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Forbs

Preferred Desirable Low Value
globemallow salsify silky crazyweed
annual sunflower Indian paintbrush golden corydalis ,

filaree smooth four-o' clock tanseymustard spp. I

fleabane spp. pingue
lark pur spp.

Woody

Preferred Desirable Low Value
mountainmahogany oak spp, spineless horsebrush
cliffrose small soapweed basin big sagebrush
winterfat mountain big sagebrush broom snakeweed
fragrant ash Rocky Mountain juniper creeping mahonia
Bigelow sagebrush pinyon

,

oneseed juniper '

Utahjuniper

2. Sheep and antelope

Grasses and crasslike

Preferred Desirable Low value imuttongrass western wheatgrass galleta
Indian ricegrass bottlebrush squirreltail threeawnO blue grama needleandthread' tumblegrass

Lettermans needlegrass

Forbs
.

'

Preferred Desirable Low value :
white prairieclover manyflower gilia golden corydalis !

salsify Indian paintbrush pingueprickly lettuce larkspur silky craxyweed
; yellow blossom sweetelover glovemallow spp. alkali poisonvetch
i filaree fewflowered peatine lupinemariposa lily groundsel spring parsley

wildbuckwheat birdsbeak
broom snakeweed

Woody

Preferred Desirable Low value i
mountainmahogany Bigelow sagebrush spineless horsebrush
Fendler ceanothus basin big sagebrush pinyonstansbury cliffrose juniper spp.
winterfat oak spp.

O us04, so4i u nservation service section n-r
April 1981J

i
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I
0. Suggested initial stocking rates:O canonx cies,
Forage value rating Sparse 1/ Medium Dense

_

*

(0-10%) (10-40%) (40-70%)'
,

Acre /AUM
i Very high 2/ .................... 2.0-3.5 3.3-7.0 6.5-20.0
j High .... 7...................... 2.6-5.5 5.3-10.0 9.5-

Medium .......................... 5.5-10.0 10.0-20.0
Low ............................. 15.0-,

| Seeded 3/ .......................

I 1/ 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 prc'ducing less than
normal volumes, and adjustments would need to be made in the initial
stocking rate.

3/ See field office Technical Guide for seeding recommendations.
.

E. Wildlife 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 importantPd area for wintering herds in years of heavy snowfall. Wild turkey, (Herriam)
feed on muttongrass and Kentucky bluegrass seed heads in early spring, mast
(especially acorns) in the fall, and browse buds and persistent fruits and
drupes in the winter. Other wildlife, seasonal or resident, include coyote,

! bobcat, gray fox, desert cottontail rabbit, pinyon mouse, great horned owl,
ferruginous hawk, red-tailed hawk, porcupine, pinyon jay, broadtail anc Rufus
hummingbird, prairie rattlesnake, and gray rock squirrel, h ,t 6

,

F. Effect on total environment:
,

This resource, in addition to providing important wildlife wintering habitat,,

provides recreation, watershed cover, limited wood products, and ornamental
plants and a very limited understory vegetation for forage that could be.

grazed by domestic livestock. If the understory vegetation is utilized by
domestic livestock, careful control and management of the domestic grazing'

j animals is required to maintain or enhance the potential for wildlife habitat,
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 wildlife
I habitat and woodland management with limited consideration for grazing. The'

soil 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 soil loss and downstream pollution by
sediment to an acceptable minimum.

}O USDA, Soil Conservation Service Section II-F
t

April 1981'
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,

1

-

G. Watershed 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 I

occur on this site is Erigeron thizomatus 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.

/
'

22.

State Range i;hnse p ionist

O

i

.

i

|- |
1

.

.

.

I
l

l

.O
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Phoepnsers. e nongnobil3 nute.ent, c easily converted to unave,iedio formsGrams Of wetoe reew* red t) wet 100 ernme ci so6a ts the netweetion poiet especiO41y !'i high CH, calc;teows tolls, or 6a modreste to cattomsty ccedThe sete tion percentage as re(sted to soll testyrsr
N C""'*" d "" O N * D * *M' # ' U"' '' ' *id + - ~ ~ o'*~ , ' ". .,ie,er

""'
S *,TUR ATION PE RCE NT AGE TtMTUmt "~~~e-

.,0,0 ,,0 S,ee ceL.-yS.~ of si~ App ~...on of .hospho ws .., a b ~ . o n g s e e .~

. , ,,g,,,_ --~~-""<-f--~~~~-~ .

Appbc e,i.., ,e es o.
)SS . 50 Lo.m o, St., Loom

ee f or so ,s tr.e, h e e ,si,n phosch.r. ,s..ng ooec.i,y
,,,oephorw f e,,.0,er .e, wow e, y be .o..c ed by 0,, w.,e, b e,d- v+a C+'-
c --- ' h- h- - a r - - " ~ -" - t v o i .A/.'et |"eo , .r ,- .. mm possibly iron which may reewit in vaeid reewst+0h of some crops %

The water NoMespecity of a held, when 6f ripeted and allowed to drom, POT ASSiUM. M AGNESIUM. CALCIUM. SODIUM:
e appr:..rnate, Naif t.se netwre peet-top About hei, t, . wete, ,,0 6 Petess,wm dehtiency is moet commoney eseosisted with oced end/or sandy
eng capocrty neaweisetde for trop an.s ooiis uegnaivm dete.ency .e mveh le.commen enen pois.wm dehcione,

"' " a *" * ' ' a a * "" ' c *~ *' ad ~~ a ' - ' a a 'd -" " " "g y
The C H .f e .J. g.sete .eene s e ,on --w,. m e .e ee o f -.d t, - * ** * * '-***"a' *** *** * ~"
cw.n,,y. A ps t e , hen 2.0 lo .c.d. pH T.0 es newi,si, e d a pH g.ee,e, changeable sod'um percentage irrstation meist coateEm ve'y6ng amownts

LOh M M of these elements and showed be cons 6dered when aseterm6 ming a soo

}g " ,' ' PLANT mtSPONSE fort sht y ptopr om#

-a.e. T.o oc.dfe, e opsto .o w.n SUL,Um

4.2 = S.8,' Adapted te growth of ecid talecent erops Swif we defeiency to ponerally essoc 6sted witti sand y soils that hoo em
sees then 1.3 % Apphcstion of some of the s,ie tAdapted te growth ef mest crept1.5*40 s

o,,r pnac m,,etter levet, ,3,,,,,,,,,,,,,,, ma y pr event eeri, o eson d efic . enc y ses s ome '
'

S.0 + 7 S Octunwm reage for crop proeth , , , , , , , ,

7.S S4 Adeoted to growth of most trops crops. Ve'ving emownts of sulfur con be found in irrepeteen meter and
enow d be cons dered when opplying 6sHwe fortuiser *jAbove S.4 Indicates e severe sod.wi+i pecelem; e

Honewer, sod wm problems can occwe et
ZINC-pH wes es lower tesen S 4

. .a [-' w Zinc fertibsv recowendations are for en 6eorganic source se es smc '*peggg,wgr
The method of a,pply6pg siewco,utf ete whth te broadcast and inco,rporatedg g g, % , ,g , % ,, p gg,

,

'>-
L positive test (Yest 6mdicetes met the soH conteine greetoa then 't% free hme g ,%, y

e so be inclwded in etertg' forUbaar and bended at about 20% of the ees
E LECTalC AL CONDUCTIVITY: .

commended breedcen rete The ~ mod of soplic emn will probeely need
Enoctracci condwetevity (E Cg) of the netw etion poste entract eneesw es the to be repeated annwealy dependmg en soil test weives Zmc chwieto fertiliae'r e

sosi neontry. Ptent to'arance to sehniti varies. bwt above some fever eil crop mey be wood et about 1/3 the opphcet on rete of enorpen.c prodwcts
yleaf s begin to decline The foHo*''.g table reintes sehnity love!s to espected

ImON-ccp reeponse

S AltNITY LE vt L t RPECTED YlE LO mtDUCTION. % Broadcast appbcet+ons of moepen.c leon fort 6haer, such as foreews swif ate
' ' ' '''''''''''''"''"''''"8 ' ' ' " " b' '* ** Y D*''*** * * ' ' * * " " * * ' '

v ery 0 aw6ck ey tied up 6n the soil An iron dehc6 enc y is but corrected by aprey'es
O 10 the reoo wtth e 2% ferrows Mfets solvt on (1% for potatoes) et e rate of

M W igm 10 25 20-30 peiiona.ecte beg name es noen es swff acient teef faiteoe to presem
H.gh 25 80 '' '"'"cept the sover. The speev spe+cet on may need to be repeces a
y,,y H egh 50 100 yellowing of foilege pers'sts

foot assee evouty, enenegemen4 et wetoe penettstion cowse salenety prob- M ANG ANigt. COPPt m ANO somoN-3

W Seel eehnety a reduced only by soeching with good ewooty we'v A
leechme reAw ement con tse seiswteied if the crop to t>e s'own, end son. Veeld response to tmose nutrients os wnsitedy nn most cases Howeverjor )

ar crope do have e hir c reaw.rempi foe thne nutrieati end e y eid rea
and i,,,pt.on .etu winny e.e s nown

'* ****"U * " " ' ' * *

E xCH ANGE ASLt 500tVM Pt mCE NT AGt -
"# '''*''lic at io ns o f these nu tricats m a ycess.ve opp cowse tosiset'es m some se

Thes vGawe md. cates the dog'ee to which the tant enchange comples is setus- y,, ,,,,,ha ers c ont aining these nW1'* eats *'th c owt 60m
cted with sodeum t a t oss ea c h ongeooie 6od ewm redwces meist permoseisity * !Lwt REOulmEMENT:end is ign c to nome piants

^ "** ''**' remet a determme en nous met have e pH o' 8 2 oe im si j
t xCM ANot ARLE S001UM henmg ecid so.is, bettee crop greath and incteesed y +eids con of ten bs '

PtmCENTAGE t ret CTE O PROBLEM ech.eved Optimum soit pH ,o'wes .'y depeewseng on et e crop being s'can
Seien 10 Ceaveily no permosoihty problem dwo bA m pace'. omowid be between 5 0 and 7.S Before hmias etway tar

to sodewm be o wev e', tod +wm sensitive 9,,,,,,,, ,,,g,,e to det ermine the nec essit y of hm e (1) p H 6e the swt8 so f
crcept may show leaf Dw n

showtd be lose then 4 2, (2) omownt of hme being opphed en the '',riget e-
e i

i
,,,p, yh ,,,,,g 6,,,,,,,,,,,,,,nm, ,,, , , ,10 18 P oes'ble pe rmeabiht y pe oblems with
g ,,,g , g .3 ,,,, u m , ,,,, ng3.of soil 4 nec essary for maaimum eff ectevemess Apply hme ons,clay loems and cJoys

Above i b P erme ntolit y problems ese lle oly on etter the soll hos been tested sirate too mwch hme may be es he'mk
all mmeral soils with possele escep as too httle The lime recommendation le based on en eHective ce's w 'r

t.one o' sends ed loorny sends c. ort once eawevaleat--ECCE -of 80% The escommended hming esi.
High sodium soins con be reclaimed by applicaten et a s e6cium towrce mitt 6ricreate o061 pH to appres emately $ S in 3 years t CCE 4 dependeet ce
(see Gypsem moqwarement) end thorowgh leecheng funeness of lime, pwerty, ered emeunt of metet present. Know the ICCE

,

before sopivmg hme so that the necessary edeweteneat en apol.c ot.o**

O* G ANIC M ATTE m; , , , '''''8"****d',

Test ergens enetter sene4eti of decayTag plant and animet res.dwes Tne C YPSUM m t QVimiME NT-emch,xt peseent 6e nos as 6aNonced by the ehmete of the s'oe end manege
pnent g;tectness Ortenne mater 6attwences soH ettwetw e, Deretion, metc Oypewm eeawnement reco*nmendet ons are mes, when the escheneestue* e

penettet en, notee holdie g tapecety, end provides e novece of piant nutrients todNm percoatepe escesos 10% The recommendet+en es given 6a tons'A of

espeC6e sy nitrogen, phospherws and Switwr, 100% gypsum G ypewm (teicNm) le reewires to recia.m sous high 6n sod.w ,n
a lood et sovs). In addition to applic ation of gypswm, the todewm eHec te, .

;g g ,- oo si mw.t ,io,e p ope, d.. e.o end be toeched .ith w w owei.1, .sie.

,e n,o,en ,ec om,nond. ns ee .ese on 0,,ee< m.ite. .. er.r.c n nro,e... ih,gh c yc m ,0. ood,w ,i ,, ,_ove ,ne ,,,es, ,odi.

catrete Merogen, tree to be g<own, end yiend poet prpea= n't'opers the it sea .. ie,n me,e then 1% f ree hme the febe..ag metereais mcy te
meregen bownsi to ergem.c metter. Approa6enstely 2 5% of thee nitroe** weed 6n piece of gypewm Conweet tens / A o' greswee teow 'ed to tons oe

becernet ouGeWe tivetrtg the gredillng teston N attetea nn'e9*a is the f erm gg, png,,,iel teiected by weeng the wrSpriete f acter.
et nitrogen meet ewemedio to sdents A veitable noro,ea es me emownt of M ATE me AL TONS OF Mait me AL
orpenet es'trogen and pHrete.nasogen eveHooie to the stop during the (100% S ASISI SOulv ALENT TO 1 TON 08 cvPSuu

.4*tro**g seaso86 Popcoen SwHvt 0 19
Niteets-ntt' ogen is easi'y leeched throwgh the w'1 probie ed lost to the E 6ementel Swif we % 0 19
tree When high nnregen reies are escommeaoms en seedy sous se 6eng Sa"w'ac Ac6d .f. 0 41
esenen crees. spht appeac etiene w9It better wtehse the opphes nitrogen sw On

d, tuv 6. . -meo, def . ens, if ,otro,en f e,w, .s .u ed to .e te, ..
Lew Sw'fwe -.

ed f., .ed ..r ei n. t.,e . .. .mme-co.no ,ne, neve to be g* err 6c Switete i 0*

ir.,e d wp t. d 0% .ep.ed ng .n eH. . enc y . m TvmE.
ushere 10 sens of snormere/A ee enere are opphed. reduce N rocommecidation t ,,,, i, , ggo A .4e.eige,,,i.e gesed ,, ,w, p.,,eniege ,, send, s
av 30 theJAteen. our in the e.u so d, eJit er.d eder portisses e,e de,.ded oceerding to e,se- -

*et ah emownie of ntiregon temo.nnas e+te, e oro,6nd heates en accumwletion p A RTIC L E PARTICLE SIZE
of s rt$16 ee show d be prodwehyo eet swerogen es octwr.ng and og emovert

redweed. An oc4eoteb6e levd res+6 sed nitrogen to 20-40844/A Leve a tend 40 microne to 2 missimetes
S ut 2 to 80 m6crons

greete+ then 100 tp *e sa ive end show d ede
Cie v Lees then 2 micreas

Lee,me c,epe a t( pr n) pe a reets see propeciy

rd >I,be = L sed anece.&etion may Teatwre st+ects stent nwtnent heidme capacity, ovation. mete penet'otion
meew sted n4 utsee =a

sad metoe he6dme tapacity.be beaebc.ed im somy seems. _ , n,,
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pH waswas lower than . eme s.n .ccwe et
Nowever oodewm preti
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Zanc f.rtilisee serommertdet>0ne are for en On Fgenog oQgf(e owth es 3 trg '** y g g g gg g ( ,
, e alf ate whrh is broMcMt end mCorpoested Th e method .f tooly 6ag sinc

>. si potihre test (T es) Indicetes that the soft Conteine g' ester then 1% ,ree hme for16hgeeg e owld have e res.dwel effect tot 2 4 yee's Z me fertiUget tenn
esso be mciwooJ in starty fortehser a^d benced et soowt 20% .f the to |E LE CT miC AL CONOUCTivtTv; commended broadcast este The method of apohc otion will pr.benly neoa

tiectric# e.edvet wrty it Cg t of tae netw etion peste estract meesu es tne to be repeated ennweaty sepe<same on sod test voiwes Zinc theiste fertihre.e r

ooes ensintry. Ptent t.ierence to sehedy variot bwt above some le,or sie stop may be wood at edwt M me appicehon rm .9 morte.c pesowes
y'osos bog.n t. 6ethne The follow ng table relates tehnity levets to especteds

i

emON-ce presponse

S ALINIT Y Lt yt t t xPICTto vitLD mtDUCTeoN. % Broadcast apphcotions of morgens le.n fertillate, owch at fertows estoie. (
ve inciaci .e in c ,,= iing iron ecciency bwown me,eenic 6 ca is |

v e,y g , o ow6thly tied wp &n the soli An 6 ten de9.tienc y e best tottected by speev oeg |
Wir 0 to the troo atth e 2% fe"ews wif ate solwtten H % fo' potatoes) et e esie of |
W M ivm 10 25 20-30 penons/ ecto boommme se seen es esf aient lost tousee a presort i
High 25 SO to intecept the morey The spees appucetion mov need to be topoeied ie I

Very High 60 100 yenoams .f f edere persists
; pee, wetoe eve #ety, monepement, .a metoe penettetien sewee tehnit y prob MANGANE5t COPPE R ANO SORONnemt so6s echarty a redwcas .nly by 6eeching with good ewenty meiee A s Ivisie r p.nse to inese nwteienti = wnhe e>y m me.i e sses wowe. eve +wc*me reovieweent son t>e w<wime n we rop is be ....n. saa .on.'

seope so heve o higher reawareement fee those nwitients and a y+e'd toand eerspetion weee as'.a #v ere k nown my ouwr, wth H m sandy we ahm me venais mmu nve' is W
E RCH ANOt ASLt SODIUM Pt mCE NT Act - cess ve opplications of these nwttients may sevne tes. cities m nome ne
This volve messetoe the assiee to which the asia enchenge semples es notw . y,e e,riing e,, g enie,n.ng in,,e nwg,,ng, .igh g ewtion

|
e

Cted with sodium t atese es thengsable sodiwm redwces noter permeenshty ! i

Ltut AtovintMENTend es t set te nome psents
^"*''*3*"'''" ***'*''*8****"'**'"'"'#H''8I"''"8'
teing scia soon, ' enee pop geonth and meresses vicios con eben t 4 'jt RCH ANot ASLE SOOluu b

PimCENTAot t e PE CT E D 'mOBLE M Optwnwm seal pH voi os very espeending on ene stoo be no see*n |oc hieved w

Seden 10 Gene'eo, ne permemointy peebiam eve
bwt, in pevR eoWe tie tensvee 6 0 ee 7 6 seere hming swo, ne | |

!

u op e m e v .ho. ie e f eiw n .'* *
'"'1 *'

tenonmg ex tees to,esteemine the nec en tv ,ef Iwne O,n pH in the swese
''**8'** "#**'''**d

,n % ,, e , , e,, , , , , i , , e.0, n , ,, , ,,e ,e,,,,og,,,,,n,,,,,,,,,,, ; 1e

|i
,,,,,e tal crop beine geown. Theroweh inc orpeest ion of hme mio thto 15 Poes ble poemeenihty problens with

ties looms and sJews g,,,,g,,,,,,,,n,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,g,,,,g,,,,,, !

Above il P oem eabih t y problems ese lin ely on ,,i et the soH h et been tes1eo emse too mwch hme me, be es beimt . i
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"*v..MOATUR ATION PERCENTAT E: 4.* t e 3 ,

i.some of watrr toovered to wet 100 grams cf soil to the setvretton pomt. ehisoncrus, e non4nobils nutseent, ta seuy converted to unsveil:bie forms

The setwrot6cn percentage 6e re4sted to soli t2xturs. espeel&lly 6n h6gh pH, cettereews solts, or in moderate to entrymely scio
""'' "***"#** "" '"*''""***"*D'*'*""''''"'

1 ATURATION PERCENTAGE TEXTURE " * "" ### * ' *
Besow 20 Send or Loomy Send'

"** # #* * ' * " # "' # * * " * ^8**"" l ;

20 35 Sandy Loom D** * # ""*"* "** " ' " * "***"d"'"""*"#
35 60 Loom or SH1 Loom ed for sous that have a high phosohorus fining cepecity. Application retes o'. '' ,

50 86 Day Loom phosohorus fort 11 ser con unwe'ty be reduced by 60% when bander % 1

o ,'e l'i |||"eoy o, gen- muc. - u t - o ' ~ ~ f -- "- ~ ~" a"- m' .

possibly iron which may result in yield rMuction of some crops. %
'

The wtCr ho4 cepecity of a bald, when irrigated and pilowed to drain, POT ASSIUM. M AGNESIUM. CA LCIUM. SOOlUM:
u apprsometely hef the new,eueos p.re.nteg. About haf the weier hoid. Potoss um deficiency is most commonly associated with scid and/or sandy

-

- eng cepecity AsaveHebte for crop m soils Magnesium deficiency es much less common than potessaufn deficienc y
aH. #' but con occur in sandy soils Celcium or tod6um deficiency is seldom,if even

Th16H of 8 tot sneste wet to seeretion measures the degree of ecldety o+ found in sods The presence of emeess modium is eveiweted with the en
Wh elmtty. A pH less then 7.0 es isc6d. pH 7.0 *s neutral, and a pH greater changeable sodium percentegt irrigation water cannteEs~ kerving'emounts i

* * " " * " of these siements and should be considered when cetermining a sod

T '. . [ [' -PLANT RESPONSF
fertiesty program.

.

Se60te 44 f, Too ec6d for moet crops to do well gutpun:

4.2 S.S , *. Adapted to growth of ac6d tolerant crops Sulfur deficiency is generally associated with sendy soils that have a
1.5 . re.0 * Adapted to growth of most crops ,,,,n;,,,,,,,,,,,,,,,,,3,n q ,3 g . 4,,, ,, ,, ;, n ,, ,,,, , , ,, , ,g i , , ,~g

fertiliser in a starter fertilis,er may prevent early season deficesocy in some4.07.5 Optimum range for crop growth

7.S . 8.4 Adopted to growth of most crops e, y ,, g g ng , g g,gp g ,,yng g g, p n g

Above S.4 f ndicates a severe sodium problem; should be considered when applying sulfur f ertillaer. e t
| |+40 wever, sodium problems con occur et
$ZINC

..3, [- pH values lower then 8 4.# '

26nc fertitiser recommendat6ons are for en enorganic source euch as sinc ',
* ''* FEEE LIMEi sulf ate whch 6e broadcast and 6ncorpo'eted. This method of applying sinc'. .

A positive test (Yesi in' dicates thet the soH eontains greater then 1% free hme>*
i liars @o W e residwal effect for 24 years Zinc fertiliser can

also be incluced m starty fertiliser and banded et about 20% of the toE LECTRICAL CONDUCTIVITY: ,

commended broadcast rate This method of application will probably need
Electrical conductrvity (ECg) of the saturation poste entract measures the to be repeated annually depending on soil test volwes Zinc chedste f ertil 2er
soH telinrty. Pteret tolerance to salinity varies, but above some level all Crop may be used at about 1/3 the application rete of 6norpenic products
yledds begin to decline The following table relates selinity levels to espected
crcp response IRON-

S ALINITY LEVE L E XPECTE D YtE LD RE DUCTION % Broedcast applica nons of inorgenc iron fertillaer, such es ferrows swif ate.
are inef f ective in correcting iron defciency because inorganic iron is

%'ery Low 0 owickly tied up in the soil. An iron deficiency is best corrected by spraying
Low 0 to the crop we a 2% fenous wHan sown (1% W poetM et a reu of
M edium 10 25 20-30 gallons / acre beginnmg as soon as sufficient leaf f oilege is present
High 25 50 to intercept the sprey. The sprey application may need to be repeated if
Very High 50 100 vedlowing of foilege persists

p foot water ttwelety, managernent, or weter penetration cause salinity prob- M ANG ANESE. COPPE R AND BORON:
'tems. Soil sa mity es reduced only by leeching with good owelity water. A['" a

lascNng roowarament con t>e ce6culeted H the crop to be grown, and soll, Y6 eld response to these nutrients es unlikely in mort cases Howevergoe
fcrops do have a higher requirement for these nutrients and e y4 d reand 6eregation weier salinity are known,

'"*V'**"'''"' " ** " * 8* ** " # '
EXCH ANGE ABLE dOOsuM PE RCENT AGE: cessive appiscations of these nutrients me / cowse tonicities in somew
Thes esswo indicates tne degree to which the soil eschenge comples is setu'' Use fertilisers containing these nutrients with caution.
stod with sodium. E scess enchengeabie sodium reduces water permeability ~ ILtME REOUIRE MENT:
and es temic to some plants

crop growm and increase y4Ws com oHon N jA lime muirrnet is determined on solls that heve e pH of 6.2 or less Bs
E XCH ANGE ABLE SODIUM laming ecid uds, betur

PERCENTAGE E XPECTE D PROBLEM ochieved. Optimwm sou pH welwes very depending on tee crop being grown,
Secow to Genereily no permeability problem due ut, m general. showid be between 6 0 and 7.6 Before liming study tne

b,ollowing f actors to determine the necessity of leme (1) pH in tFe subsoi |to sodium However, sodium sensitive
crops may show leaf bwen. should be less then 6.2, (2) amownt of time being epolied in the irrigation g

10 16 Possible pe rmoobilit y problems with water, (3) crop beme g'own. Thorough incorporation of time ento the
clay looms and cJoys wrf ge 8"of soil 6s necessary f or msnimum ef f ectiveness Apply lime oniv

Above 16 P e rm e noilit y problems see likely on ef ter the soll has been tested since too much lime may be as harmf wi
all mineral soils with possible excep- es too Httie The time recommendetson is based on en effective calcives
tions of sends and loomy sends carbonete aowevalent--ECCE -of 60% The recommended liming ret.

Hegh sodsum so66s can be reclaimed by applicaton of a ce6clum tource witi encrease soil pH to approximately 6.5 in 3 years. ECCE es dependent or.
(see Gypsum Regwirement) and thorough leeching ,,aeness of time, purit y, and amount of water present. K now the E C C E

,

bef ore applying time to that the neccesery Miwetment 6n applecstio*'

070 ANIC M ATTE R: ,, , ,
' sin can be made.

ble organic metter consisti of decaying plant and enimal residwe6 The
G YPSUM RE QUIR E ME NT-. emowit present 6n eos is inftwenced by the ei6mste of the area and amenege.,

mont pract6ces Organic matter infivences eeH structw e, eerstion, water Gypswm reqwiremeit rec sw msadstions are made when the eachengeabiee*

penetration, water holding cepecity, and provides a source of plant nutr6ents tod6um percentage a rtseos 10% The recommendation is given ln tonc' A of

especially nitrogen, phosphorus and switwe. 100% gypsum. G ypewm (calcium) 6s reawire to reclaim so61s high in sodiun' ;
(sodic solis). In adortion to application of gypsum, the sodium affecter I

g , soa must here proper d,..nege .nd be ie-hed with good ow.iity we,e.*|-

Netrogen recommendations are base on c,.geme metter or organic nitrogeri, (n,gh ceicium, low codium) to remove the excess sodium j

nttrat&nktrogers, crop to be grown, and yield goal gganic nitrogen _is the if so'Is contain more than 1% free leme the following materials may be
mMrogen bewnd te gegemc motser. Approa6matedy 2.5% of this nitrog*n veed in piece of gypsum. Convert tons /A of gypswru required to tons o
becomes sweMobie during the precheng season Niteete. nitrogen 6e the f orm the material oevted by usang the appropriate f Mtor, j

Cf nitrogen meet available to seats Available nitrogen is the emount of M ATk RI AL TONS OF M ATE RI AL*

orpenic emetrogee and nitrate-resegen eve'iable to the crop dwrleg the (100% S ASIS)
' GOulv ALENT TO 1 TON OF GYPSUM
,4*

grswing esseort POOCo'" Sw"W' ~ 0.19
Nittste-nttrogen is oes y leeches through the soli profile end lost to thea 0.19II'**"# b W'

.Q, h.crop When high RHfogen retet WPe recommeeded on sandy soils or long 0 61Swifwrte Acideseson crops, split appl >cetions witi better utilire the applied nitrogen end o to
help is mood tet. seeson dofiesency. if nn, ogen feenen. ooded to wete, ..

m esw"wr ;.
Fertle 8wtf ete 1.09 7weed for flood seregetion, the mitropen eeCommendatlens mey heve to g , I,TEXTURE:laceeased up to 40% depending on off ac6ency.

girhers 10 tone of sureure/A or more ore applied, reduce N recommeacetion Tom ture le e USD A cJessJficat6ca bened on the percentage of send, e
l

eley in the 6041. Send, allt and ciay perticlee are divided acr ortf smg to siteD7 30 thedA/ con. e =
'

+figh emovets of attregen remeyning etter e crop 6rusbestos en eceumwIstton PART|CLE PARTICLE SIZE
of n+trogen 6e occuring and the amewart of fortyiser show d be prod ,enys

send 50 mLcrons to 2 minimeters
reduceo. An accootable level residwee nitrogen 6s 20-40 lbs./A Lews

Silt 2 to 50 micronsr en ive end showld cedgree er then 100 et
r. n roots are proporty Clay Lees then 2 microns

Laer w i th d bo Es@sief te . eed laoswastion may Testure effects plant nutr60nt holding caoecity, eeration, water penetratioef ege3 tbLagw.M erops c
,

nedwieted na ead water heid6ng cepec'tv.be beneficies in eseny com _ r,, ,
,
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CATURATION PE7.CENTA? Et g.? - q 2'r v..M t.
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-
E HOS ? H O T.US ; p;

Greme of witte terwrod ie wet 100 grams cf soil 13 the netweetion point. Ph(epnirus, e non+nobits nutrient, u eesay conerted to uneredebts f orms

The saturition percentage esi retited ta soit t]2tur3. especially in hth pH, calcemous solts. or in modirete to tatrem#y sced
* "* ""#'*" ' " " " ' " " ' ' ' * "
rapid in so,lle thet have a, $H renge et 6,6-7."8 but does occur over e peoodS ATUR ATION PE RCENTAGE TEXTURE

Beion 20 5end or Loomy Sand g,,,,, , , , , , , ,,,,,3 ,,,, ,,,,,,,,, ,, , ,,,, ,,,n9 ,,d, ,,d

20 35 Sandy Loom below the ***d will generally 6acreses fortelarer of f acienc y and is roc ommend
'

ed for soils that have e high phosphotus fising ceoecity. Application rates oM' l
35 60 Loom or Salt Leem *

phosphorus fortstaaer een uove ty be reduced by 60% when bander * %
'

80 86 Clay Loom r

~~'-o'--'~"--~~~~~"vo'' l'.b ,'e?. &"e., yore p ,orm .
'

pon.bly iron which may reeult in yield redwetion of some crops %

4 appr$s6metaf y half the seturetsten percentage About half the water heid-
'

|Th3 2eer hesierdeepecity of a ensid. when drogated end snowed to drain. POT ASSiUu uAGNE5 uu.c4LCiUu.soDiuu:
Poten.wm deficiency es most commonly monociated with scid and/or sandy

ent cepecity esaweitable for crop emot soas ueennium deficiency is much toes common than poimiurn deticioncy ;
i

Th> cH of ee'n posi, wet to sea stion m.aou,es the d. gree of scidity en but een cour in sandy soii. Concium er sodium dev6ciency is seidom. ,if even
,g. i

,,, ,,,,,,,, ,, ,,,,,, ,,,,, , ,, ,,,,,,,,, ,,,n
_, , ,, ;,,,,, g ,, ,,

o el,emy. A pu ,es. .orm0 N .sd. pH T.0 .s no.,,e,. .m e pH e.e.,er ,,,, ,e,,e ,, _ ,er,e,,,,e ,,r.,e,,,, w e,er ,,e,,me r y,,, e , , , ,

~ = ~ - of e tee ..m.,ts om, aho - cons.or.d w,,.n . .rm,n g a so.1

fertiss . , programe* ' ' PLANT RESPONSE
Sesoge 4 3 & Too ochd for most crops to do weit SU LP U /t ==

4.2 S.8 " Adapted to growth of scid tolerent crops g ,,,,, ,,'gg,,,,y g, ,, n,,,,1 y enoc 6eted with send y sous that have en
orgenec mettee level less then 1.3 %. Applicsoon of some of the sulfur1 .5 . 4.0 Adapted to growth of most crops"

6.07.5 Optwnum range for crop growth *ertiliser in a starter fort 6haer may prevent early season def aceency m some"
7.'b - 3.4 Adapted to growth of moet crops crops- Verving amounts of sulfur can be found in 6rrigation water and

Above S 4 f ndicates e severe sodewm peoblema en.swid L,e cons.dered when apply mg sulfur fertiliser. *t
I

However, sodium problems con occur et '
ZINC'

[- pH vof ues loarer then s.4.' ,e
Zinc fortniar racemmendadens em for en enorgan6c murce such as sinc * '* .~ p gg g gggg c eulf ate whch is broadcast and encorporeted. Thle method of soplying sinc

A porltive test (Yes) bicates thet the soli containe geceter then 1% free time fertilisers should have e residual effect for 2 4 years Zinc fortilises cans.

eito be encluded in startpr fortsliser end banded at about 20% of the toE LE CT RIC AL CON DUCTivlT Y: i

commended broadcast rate Thrs method of apphc ot6on will probably need
Electrice conductrvity f ECgt of the sati,retion poste estract measures the to be repeated annually dependme on sod test volves Zinc cheaete fortehaers

soit sehnity. Pteret tolerance to seimity verses. but above some feve8 off crop may be used at ebe.vt 1/3 the opphcotion este of inorganic prodwets
yledds begin to decline The following table relates selimty levels to espected
cesp response TRON:

DALINITY LEVE L E MPE CT E D YlE LD RE DUCTION. % Broadcast opphcations of inorganic fron fertillaer, such as f errows If ate.
ore 6neHecove in coriscong tron deficiency beceuse inveenic hon is

- Very Low 0 ov6ckly tied up in the soil. An 6 eon deteciency 64 best corrected by spraymg
Lo* O 10 Th' ''op with a 2% ferrous evitete solwtion (1% for potatoes) et a rete of j
M edium 10 25 I20-30 peHons/scre bee'nning es soon es swfficient leaf foisege is present
H.gh 25 50 10 '"''' cept the spray. The spr ey applic ation may need to be repeated if
Very High 50-100 yellowing of f ootage persis's

? Peer wetoe evouty, enenegement, er water penetrat6cn cause sehnity prob- M ANG ANESE, COPTE R AND BORON:
noms. Son sei nety as reduced only by leeching with good quehty water. A '

seech6ng requirement con t>e calculeted if the crop to be set,*n, and so61, Yield response to tesse nutrients es unlikely 6n most cases However. gor
crops do have a higher reawirement f or these nutrients e"d a yield *e 'and irrigation water soonety are known
may occur, such es 6n sandy sods where the organic metter Jovel 6e 1(

E MCHt.NGE ABLE SODIUM PE ACE NT AGE. cess,vo apphcations of these nutrients may cowse tonicities in some w
This esive indicates the dooree to which the sod enchange comples is satur- y,e f,.tilise,s conte n.ng these matrients with cout6on
eted with sodium E scess enchangeable sodewm reduces water permeabihty i

LIME REQUIRE ME N f : |and is tonic to nome plants
^ " * * * " " " " " ' " " " * "" ' ' '''"" "
laming ecid soils, better crop growth and increased yields can of ten t4 -|E XCH ANGE A8LE SOOlUM

PERCENTAGE E xPE CTE D PROBLE M ,

ochieved Optimum soit pH voiwes very dependmg on tee croo being grown. |

8edow 10 Generoity no permeeoility problem due but, in general, showid be between 6 0 and 7.5 8efore hming siwdy to,
to sodium H o weve r, sodium sensitiv8 foHowing f actors to determine the necessity of hme (1) pH in the sutsso. | |i
crops may show leaf burn. should be less then 6.2, (2) amownt of time being applied in the irriget.o' ' !

'10 15 Possible pe rme ablut y problems with w a t e r, (3) crop bemg grown. Thorough 6ru e rporation of hme in to tbr
clay loems and clays ,,,,,c , g og ,og 6, n,c ,,,,ry go, masimum eff ectiveness Apply hme only

Above 15 P erm e nc ih t y problems **e lik sd y on etter the soll hos been tested since too much hme may be es harmtwo
all mineral sons with possible escoo~ es too httie The time recommendanon 6e based on en eHective calcivn
tions of sands and loorny sands c. ort >onete equevelent-E CC E eof 60% The recommended l* ming ean

H ig Pi sodiu m soHe can be reclaimed by appbcaton of a ce6cium tource wds increase soil pH to appronimately 6.5 in 3 years E CCE is dependeet or.
(see Gypsum Regwirement) and thorowoh leaching ,,,,n,,, ,, ome, purity, and amount of weier present. K now the E CCE,

QG ANIC M ATT E R; ,, Wore applying hme so that the necessary ed g wst men t % appbcahoe*

, , rates con be made3est oegonic matter conslati of decepas plant and animal res.1wes The
G YPSUM REQUIRE ME NT-emount present en solf le influenced by the eurnste of the stee and manege

..

re.ent proctices Organic matter infiveces ooh structwee. eeration, water Gypsum requiremeat recommendations are enade when the eschene.abit*

poneration, water holding capacity, end provides a source of plant nutrients sod 6um percentage esceeds 10% The recommendation is given m tons'A of
especie ly nitrogen, phosphorus and switur. 100% gypsum. Gypsum (calc >wm) is required to reclaim sous high in todiun- ,s

(sodic soils) in addrtion to apphcotion of gypsum, the sodium ef fec ter i
N tT ROG E N : sod must have proper dra.nege and be teached with good quehty weiei*|
Nrtrtgen recommendations see based on organ 6e rnetter or organic nHrope'i, (high calcium, low todium) to remove the encess sodium
nettet>natrogen, trop to be grown, and yield goal 03enac nitrogen is the If sods conteen more than 1% free hme the following meteriais may be
artrogen bound to organic mattier. Approalenatasy 2 5% of the nitrogen used in piece of gypsum Convert torWA of gypsure feQuired to tons o
becomes sweatsepte during the presWng season Niteete-nitrogen is the f orm the meterial se4ected by weng the approottete f actor.
Et nitrogen meet evemable to ptheits Available nitrogen is the amount of MATEmlAL TONS OF M ATE RI AL

''orpenic e64trosse and pHeste-nabsogen evailebie to the crop during the (100% 8 ASIS)
. A * SOUlV ALE NT TO '. TON OF GYPSUMgrswing sensort Popcorn Swif wr 0.19Nitrate-nttrogen le oesdy leeches through the coH profHe end lost to the

E lementel SwHur % 0 19

Q. 4cr op When togh nHrogen rates ere recommended on sandy soHe or long
0 61Sulfurac Acideneson crops, epht apphcotions wiu better utilise the appbed nitrogen end o re,,eip u evoid ,e season dehc. enc y. n n,t, ogen fertm,e, a .oded io w.ier t.

L~ Swou, -

Perflc Sulf ate 1.09 ,r',weed f $r flood irrigat6on, the nHrogee recommeAetbort mey heve to be
incrossed up to 40% depending en ef ficiency. TExTumE:
4treets 10 tone of menure/A or more ore applied, reduce N recommendatbo" Tea ture 6e e USD A eleoeJfication beoed on the percentage of sand, a
C y 3 6 lbt/A/esa. - - eley in the sou Send,6ilt and eiey porticles are divHed eccording to site
Neph emownts of nitrogen remaining efter e ecop 6nd6estos en accumulation *

PARTICLE PART(CLESl2E
.f noirogen es .avemg and eig er m of f.rtyser shovid be redwouy
radweed An aeroptabse 6evel reOdwel nitrogen 6s 20-AO lbe /A Lews Send 60 microns to 2 miH6 meters
poetse then 100 at erg en we and should r ced Slot 2 to 50 microns

(fr y f e n) Air. n roots are properly Ciey Lees then 2 micronsLegume crops c
utaer w I ed iT,be it i. eed aanev4etcan mey Te=ture effects pient nutr+ent hoiding cepecity, eeretion, weter penettetio'noowseted ni

t.e benet.c is in man y caen ___
- , y. .e ead water h.6 ding capocrey.

.
3
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gf5 1CATUE ATt*iN f E r.CENTAY E t *

Geome of wetre requered t3 wet 100 greme cf soH 12 the netweetion point. Enosonorws, e non<nobits nutr6ent,23 ees,ty converted to unevealebte f orms
,

The netwrition percentage le retted t3 soll tsztura especially in hich pH, ce6cireews solas, or in modirete to estrsmely sced
e les The conversion af firtietser thosphorus to unsweilable f arms is iets

SATUR ATION PE RCENT AGE TEXTURE '" # ' ** ""'* "'d***"*"'*'"*P"'*d

S,,end or Loomy Sand
pesow 20 of tirne Aponcation of phosohorvi fertman in e band eione side and )

,,,g,,,
*** * * * ***d * * 8'"" *"' **'****''" * * '"'''" 'Y""d'''" ** ***d .4.,

g ,3g
35 60 Loom or Sitt Loom *d'"**"''"""'''' ' " " ' "*''****D##''*"*"'''"**
60 85 Clay Loom

P * '* # #" *** * *"# "d"**d DV "* " D "#
SS 135 Clay * * * ' ' ' * * * * " ' ' " * " ' ' * ''**'''"'D'*Y''''lAbove 135 Uewelly organic poet or mwek possehly iron which may reewit in yield redwcteon of some crops %

The erster honing'cepecity of a held, when Neigeted and eHowed to drein' POT AS$1UM. M AGNESIUM, CALCIUM. SODIUM:
ta eporsnametaf y half the saturate percentege About half the weter he6d- PotM8' urn deficiency to most commonly seeociated with scid and/or sandy

- ene cepecity leavehetde for crop eme6 soite. Mognesium deficiency is much less common then potassium deficiency
eg

The H .f . ok geesee test to se retion m.asw,es th. degro. of scid,tY or ********""******"e"~"""* * * = *~~"**==*=*Me*m eimity. A ,H t.as ih. to ,s .c ed. pH v.0 6s nowi,ei and a pH g,eeter changeable sodium percentega irrigation water containe varying etnowntsi

-
of these eisments and shou 6d t>e coneldered when ssetermining a sois

N' g$ PLANT RESPONSE fertdit y program.'

Sesote 4.2 7. Too ec6d for mon erops to do weH SULFUR: -

4.2 S.8,*P Adopted to growth of achd toleront crops S Wfur defimy k wetty esmew w sandy e w han m
1.3%. Apolication of some of the sulfur*S.5 40 7' Adapted to growth of most efops

o,,rpenic rnetter leven less then,, ,,,, ,, ,, ,,3,,, ,, ,,,, ,, ,, ,, m , y p, ,,,,, ,,,1 y se aso n d e f ic ienc y 6 n s om e '4.07.5 Optimum range for crop growth
7,6 S.4 Adeoted to growth of most crops crops. Verving emounts of sulfur can be found 6n irrigat6on water and

-Above S.4 Indicates a severe sodium problem should be considered when applying suf f wr f ortsliser. et

. However, sod 6wm problems con occ'ur et i
'

ZINC:
f [- pH volves lower then B 4.#

Zinc twtniser recommendat6ons are for en inveenic source wch as rinc **

F RE E LIMEi *.
. oulf ate which 6e broadcast and incorporated This method of appe ing sincvJ. A positive test (Yes) 6e' dicatee thet the soH contains greater then 1% free l6me fertilisere should have a resedusi effect for 24 years Z6nc fort 61izer cani

edso be 6ncluoed in startpr fertiliter and banded et about 20% of the reE LE CT RIC AL CONDUCTIVITY: ,

comrnended broadcast rete Thes method of applicat6on wat probably need
Electricei conductevety (ECEI of the saturstion peste estract measures the to be repeated annweJIy depending on soil test volwes Zinc chadate fertiliser
soil selinity. Ptent tolerence to sehnity vertes. but above some level all crop may be userf et about 1/3 the application rate of enorganic prodwets
yields begin to decline The f ollowing table relates salinity levels to espected
cesp response IRON:

SALINITY LE VE L E XPECTED YlE LD RE DUCTION. % Broadcast applications of enorpenic l'on f ertillaer, such es f errows sulf ate.
8'' ***''**i*' 3" **"octing iron deficiency becevoo Inorganic 6 con is

y,,y Low 0 OUkk'Y t'ed up in the soll. An 6ron debc6ency is best corrected by sproving
Low O 90 the croo with a 2% ferrows owlf ate soluteon (1% for potatoest et a rete of
MH aum 10 25 20-30 petions/ acre beginning as soon es sufficient leaf foilege es present
H gh 25 50 'O '" " ' ' '81 '"' 'O'ay. The sorey application may need to be repeated if
Very High 50 100 yediowing of foilope persists i

p foer wetoe tpweltty, management, or water penetrat6on covoa salinity prob- M ANG ANESE COPPE R AND BORON:tomt sail salinity es reduced only by 6eaching with good quailty water. A
- leeching requirement con t,e teaculeted if the crop to be grown, and solf. Y6 eld response to these nutrients se unlik e4y 6n most cases However,Jor,

crops do heve a hegher reqwirement for these nutrients and a vield reand 6tregation water salinity are k nown.
**Y '''W' "' " "" 'U "O*"'" e

E RCH ANGE ABLE SODIUM PE ACENT AGE- sess ve opp'hcotions of these nutrients may cowse tonicities en some w
Thre vssue indicates the degree to which the mod enchange comples is satur- Use f ertilisers containing these nutrients with coution
sted with sodium. E acess eschengeable sodium redwces water permeability '

LIME REOulRE ME NT:and 6s tosic to nome plants
A hme requirement et determined on soits that have a pH of 6.2 or less Bi

crop growth and 6ncreated yields con of ten b( *jE XCH ANGE ABLE SOOlUM hming oc6d soils, better
PERCENTAGE E XPECTEO PROBLEM echievoc. Optimum sosi pH volves very depending on ene croo being grown.

Gene eity no permeeoliity problem due bwt, in generet, should be between 6 0 and 7.5 esfore limme siwdy theBodow 10 r

to sodiwm However, sodium sensitive following f actors to determine the necessity of time (1) pH in the sutsso. !
crops may show leaf bwen. showid be less then 6.2, (2) amount of lime being epolied in the irrigetioe g

to 15 Poulble permeability problems with w a t er, (3) crop b*ing s'own Thorough incorporation of time 6nto ter
clay Ioems and c, lays owrf ace 8"of soit 6s necessary f or monimum ef f ectivenees Apply hme only

Above 16 P e rme abih t y problems are lik edy on ef ter the coll hos been tested since too msch hme may be es hermf wt
all mine r et soils with possible ea cep es too htete The lime recommendation to t>esed on en eHective coicevn
tions of sends and loomy sands cert >onste eqwrvalent-ECCE -of 60% The recommended hming ret.

High sodium sous can be recle.med by sophcelon of a coscium source will increase sont pH to appeoa6metely 6.5 in 3 years E CCE is dependent or.
(see Gypewan Regwirementi and thorough leechme f a M hme, purity, and amowat of water present. K now the E CCE

e
before apply 6ng hme to that the neccesery edivetment in opphestior*

QQG ANIC M ATTE R:._ ,, , ,
''''S c en be medeM orgenec metter consind of decsying plant and enimal residwas Tne'

O YPSUM RE CutRE ME Nh
- amowit present in so8 to influenced by the einmate of tt.e eres and reenege

enent pract6ces Organic meer influences ooh etructure, eeration, water Gypsum requirement recommendations are made when the eschengeobie* * ^

penettetion, water hotding cepecety. end provides a sowice o9 plant nutrients sodium percentage escoeds 10% The recommendation is given in tons'A of
espeeially nittopen, phosphorus and switwr- 100% gypsum. Gypsum (cercium) is required to re.ie m soils high in sodiu ,n'

** '" * " *## "' " ' *" M '* * ' ' " * ' " ' ' * '
.on ,nus,""he.e proper d,s.nege end be inached w,th good cushty weie,*jNtTROGEN:

Nriesgen recoremerwistions eis bases on organ,c metter or organic nHrogoei, (high ceicium, low sodium) to remove the escess sodiurrs
nittste-netrogen, crop to be grown, and yield goal prganic nitrogen 6e the if sods contain more then 1% free hme the fouowieg materials may be
nNrogen bewM to ortenic matter. Approalevateiy 2 5% of th's nitrog*" wood in piece of gypsum Conver-t tonvA of gypsure coqu red to tons oe

becomes esoatende durtag the greih6ise season Nitrate-nHrogen is the form the meterial telected by woing the approp-6ete f actor,
et nitrogen meet eveamble to pateits Available nitrogen to the amount of MATERIAL TONS OF M ATE RI AL*

"'ergenet entrosse end pHrote-nebogen sveilable to the trop during the (100% B ASISI , t * SQU Vl ALE NT TO I TON OF GYPSUM
isowing sessorL Popcorn Sulf ur O 19Nitrate-nttrogen is easily leeche# through the soli proble end lost to the .

E 6emental Swifur * 0 19
,.4, 4stop When high nHrogen rotes see recommended on sandy soils or long 0 61Swifuric Acidseason crops, echt opphcetions wfH better wtuise the sophed nitrogen end on iLime swifur -

nesp is avoid iete eesson deteiency. if nH, ogen fe,tmer is moded to er.ser t. .
Perric Bulf ete 1.09 #

weed for flood stregation, the nitrogen vocommendat ons may have to be
|

i

6neroesed up to 40% depending on eff ectoccy. TEKTURE! i

Itirhees 10 tone of manure /A or more are applied, reduce N recommendethon Teeture no e USD A cleosificetton beoed on the percentage of Serid, s <

etey in me nou Send, allt and ciey porticles are divided eccorchng to sizecy 3-5 lbs>A/ ten. - *

Neph emeents of nitrogen reme.ning efter o scop 6twficetes en occumwtetton PARTICLE P ARTICLE SIZE
*

cf metrogen to occurer*g and eg emovest of for$lser show d be prodwellye

res awel nitrogen is 20-40 lbe /A Levois Sand 50 murone to 2 mulimeters
reduced An acceptable level e

Slit 2 to 50 microns
greeter then 10015 rg e ive end shov6d ' **d

Legume eeepe y Jrpn> pr. n roots are properly Cley Lees then 2 microns

oiseviesea ni inteer w I rq d be ic . eed anocutetten may Testure effects plant nutr6ent hold 6ng cepecity, eeretion, water penetratioe

m, sad weer hoiding cepeerty. jbe beneficios th eneny cease.
_ k W._
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| N Ibs'A TOTAL lbs A
''AILABLE NITROGEN
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.

BtC AR BON ATE P. ppm f r Ibs'A
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g

f - . S
-e *
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- ~ . , . ,, a q '%r v ..n 1 g PHOSP HO R US : 4;
C ATUR ATION PE RCE NTAT'E g.* , , i -

ikhoepnerus, e non+ nob 663 nutteent, u seesty converted to unsveistbre f ormsbeme at witu reawired ts wet 100 preme cf soll 13 the naturat6cn pomt especially in high pH, ce6ctreews solfh. or in modtrate to satramely scidThe saturition perientage to routed ta solt to turs
* "'' * * " " * " '" '"'"""***D''''"'"'''*'

S ATUR ATION PE RCENT AGE TEXTURE ~ la W M ee W 6 but h occur ove e penod

Bevow 20 Send or Loomy send of time Application of phosphorws forteilter in a band along side enr1 ;

20 3.0
below the seed will generally tncreese f ertiliser of fic 6 enc y and is rec ommend -5 Sandy Loom

#- -~ se ,or ooi,s the, h ave e h.ph p.,osphor.s f1.or., capac ,,y 4po,ic e, ion r e,es ..
5phosphorus f ertilnier con WewsHy be foduced by 60% when banded-

', cessive rates of phosphorus f ertifiser will reduce the evaliability of al,
Above 135 Uovelly orgente poet oe much possibly iron which may result in yield redwCleon of some crops

-

%

Th9 w+ter ho4N6mg cepecif y of a hield. when irrigated and allowed to dro6n. POT ASSIUM, M AGNESIUM, CALCtUM. 50DIUM:
b sports emetely helf the satutetegun percentege About helf the wef or held- Potossium deficiency es most commonly sesociated with scid and/or sendy

- eng capacity learventable for crop smet scels M egnesium defic 6ency es much 6 ens common th en potassium defic ienc y
e

~ 'a = - * " * * * - ~ ~ ~ * * " " e ~" ~""hH -,H .1 o ok , eete we, io s e.teon measures tne degree of scidet, or
'.

'- ** *~~*""**"W"
m,,,,mity. A pH iese . ee to .s.t.d.pH v.0 .s n.ei,ei. and a pH greater

chene..oi. sodium p.rcentege arregation wete coaie=e orving amoumi
%, of th ese elements and should be Conaldered when asetermining a soit

PLANT RESPONSE fertdity proprem-i g *

e
Sesoqf 4.3.'. Too acid for most crops to do well SULFUR:
4.2 S.8,% Adopted to growth of ec6d tolerant crops Swif ur deficiency es generally associated with sandy soils that have en

Adapted to growth of most efops organic matter levet less than 1.3% Appilcation of some of the sulfur1.5 40 '

4.07.5 Optimum eenge for crop growth ,,,,,,,,,, in , ,3,,,,, f ertilis er ma y pr event oorly season d eficienc y en some~

7.5 - 8.4 Adopted to growth of most crops e,,,,, y ,,y mg emounts of sulf ur can be found in 4rregation water and
.Above S.4 indicetes e severe eodewm problema should be considered when applying sulfur f ertilizer. *|

However, sodium problems can occur et '

ZINC: i
* * * - pH values lower then B 4.#

Zinc fe,tm.e, ,eco,n nond.o m are f or se enorg.Mc eoo,ce e.ch m ,iric -. .e -

-- , , , ,% .. - .

-

oulf ate which no broadcast and incorporated This method of applying asnc i,

A positive teet (Yes)'6' dlceten thet the noli contains greater them i% freelime fortuites should have e residual effect for 2 4 years Zinc fortillaer canJ i

m
Iafso be included in starty fort 6tiser and banded et enowt 20% of the to

ELECT RICAL CONDUCTIVITY: e

* * * *""*d "'''****' '''' ' " " " ' ' " ' '** "''"*" "'" '''***'Y "'** I

Ei.cirec. concoceeweiy t E CEI o' tae atwration pais e= tract m***ura the to be repeated annwelly depending on soil test velves Zme chelete f ortalite'
soit salinity. Ptent toleronce to salmity varies. but above some leve e4 crop may be used at about 1/3 the apptecation rate of 6norganic products jr

yboads begin to decline The following table relates salinity devels to espected
IRON:crop response
stoodcast appleations of inorgan6c Iron f ertilber, such es f errows swif ate. |S ALINITY LEVE L E XPECTE D YlE LO RE DUCTION. %
'" '"*"**U'' '" **"''""9 ' * " O'''''***Y D****** '""8'"''''0" '' i

'
Very Low 0 ouectly tied up en the soil. An 6ron deficiency is best corrected by soreying

0, .10,, the trop with e a fe, tows fete soietion m for potatoes) et a rate of |L
2NO geHons/ocre beginnmg a soon es swHiciet leaf foilege is praet joe ,n

High 25 SO to entercept the sorey. The aprey soplication may need to be repeated a
Vwy High 50 100 yellowsog et foilege persists

N foor weter queltty, menagernent, or water penetration covee solmity prob- M ANG ANESE, COPPE R AND BORON:
lems. 804l eehnety es reduced only by leeching with good owenty water A Yleid response to these nutrients es u lik ely 6n most c ases However, pr jn

,

|
I leeching roovirement con t>e calculated H the crop to be grown. and soll. crops do have a higher reqwirement for these nutrients and a yield reand irrigation water seienity are known " ** ** * * 8** **""

E XCH ANGE ABLE SOOIUM PE RCE NT AGE -
*" ****''lic ations of these nutrients may t owse tonicaties an some w

e

cessive app

This volve indicates the dog'ee to which the soil enchange compson se natur- Use fertilsaers conteer..ng these nutrients with towtion.
Eted with sodewm. E stess eschengeable sodium reduces water permsebihty "

LIME REQUIRE ME NT:
and is tonic to some plants A unu requuret is counnined on soils met have e pH of 61 m ins B,

crop growth and mcreased yields can of ten be jE XCH ANGE ABLE SOOluM lerMng eeid soils, better
PE RCE NT AGE E XPE CTE O PROBLE M echieved Optimum soil pH volwes very dependmg on ene croo being groan.

Bedow 10 Generally no permosellity problem due but, in generet, showid be between 6 0 and 7.5 Before lemme study er
to sodium H o wever. sodium sensitive 9,,,,,,ng ,,c go,, ,, o,,,,mine the nec essit y of lime (1) pH 6n the subso r f
crops may show leaf bwrn should be .ess then 6 2, (2) emount of tems t>eing applied in the irriget o.

10 16 P oeoble pert eability oroblems with wour (3) crop bemg growm horough irworporation of lime into the
clay looms and eders owHece 8"of sont is necessary f or maanmum ef f ectevenees Apply Isme only

Above 16 P ermoscilit y probles e*e lik ely on af ter the soil hos been tested s6nce too much time ma y be es harmtwo
oil mineral soirs with pose >ble es c eo. es too httte The time recommendation 6s based on en eHective ceJciun
tions of sends and toerny sends corbonate equevalent--ECCE-of 60% The recommended liming esi.

High sodium oous cari be recleemed by applicaton of a concium nowrce will increase soli pH to sopron6metely 6 5 in 3 years E CCE is dependent or.
(see Gypsum Reawirement) and thorowgh leeching ,,aeness of time. purity e end amount of water present. Know the E CCE

,
ad wstment in opplec atio*' before soolying leme so that the necessary tOCG ANIC M ATTE R: , , , ,. , esm can be made.

Test gegenic matter cons 4sti gf decapag plant end enimal residwas The C YPSUM RE QUI AE ME NT-amour.t present in son to influenced by the ehrnste of the area and manage
fnent practices Organic mettee Inffwences soll structure, eerstion, water Gypsum reqw6tement recommendations are made when the eschengeabit..

**
sodium percentage escoeds 10% The recomrnendation is given in tonvA of

penetration, water holdeg cooecity, end provices a source of plant nutrients 100% gypsum. Gypsum (calcium) is required to racialm soils high in Sodewn- ,especially nieropen, phosphorus and switwr. (o dic soils). In addition to apolscation of gypsum, the sodium ef f ecter | ,

WR N: son must heve prop., d,einege end be iesched with good oweist, weies*j ,

|Netrogen recommendations are besed on organic metter or organic nitrogeri, (high ceJcium, low todium) to remove the sucess sodiuses
n6tret,iFrutrogen, trop to be grown, and yield goal. gpenac nitrogen _te the if soils contein more than 1% free lame the following materials may be !

s01rogen bowetd to oegenic matter. Approa6cnetedy 2 5% of this nitrogo" weed 6n piece of gypsum Convert tone /A of typewre required to tons o l
|

becomeo evaltabde dwrtng the s'e&dne season Nittete-nitrogen 6e the form the material ootected by useng the appropr6ste fecter.
of nitrogen meet evelsebte to pebets Avellable nitrogen is the amownt of M ATE RI AL TONS OF M ATE RI AL i

h'" l AL E N T T O 1 T ON O F G Y PS'W lergenlc Mtrogen and nitrate-nesogen eveasole to t%e crop during the ( % B ASIS) , J EQU V
growing esenors Popcorn SwHwr 0 19o
Nitrate-netrogen is easily leechef through the coll profile end lost to the E 6emental Sulf we % .

0 19
crop When heen attrogen rates ero recommeaded on sendy tolls or long SwHut Acnd d, 0 61
eeeson crope. split applications wtti better utilite the applied nitrogen end 0 78L 3*e IW''W' "
hedp t3 ovoid Late season deficiency. If nitrogen fortillier is added to water t. ,

|F orfic Swif ete 1.09 r"
weed f&t flood irrigethon, the rOtrogen recommendat6 ens may heve to be

|TE K T U R E :encreseed up to 40% depend 6ng on of ficie*cy.
Whers 10 tons of menwedA or more era epol6ed, reduce N recommendetlon Testure is e USO A claceJficat6cn beoed on the percentage of sand, e <

eley in the soil. Send, tilt end ciay port 6cles are devided eccording to sueC y 3 5 lbeJA/ son. - - *
eingh emounts of nitrogen remeyning efter e Cfog 6ndicates en accumwletion PARTICLE PARTICLE SIZE
cf nrtrogen 6e occuring and Og emewet of fe% Iter show d be prodwellye

sed s0 mic,one to 2 monmours
e.swe.d An .u spiebi. ieve t.sedww emogen is so-A0 ebs>A L s

SH 2 to 80 Mrom
greeter then 100 $ tj en iro and should ed

Lee,me efeps egg ( Jegerg Ai r . n toets tre properly Clay Leet then 2 microns

= . end tace =teinen may Te=twee off.ct pient nutrient hoidi,, cepecity, setetion, wate, penetretici ,

accutted n4969 h utser w I rpT be ead water hew 6ng caoecety. |
t

be beneficie tn many caem n,.,
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.-..c, , u y 7-. F HOSPHO RUS : se .
i- .- .

CATUDATION PE RCENTAT Et g * t , i /W v . g q.3 s.

bems of wetyr roovered to wet 100 prems af sold ta the saturetion point Phosphorus, e non<nobile nwtrient, es seeily cenysrtcd to uneve.artise forms

The satwrttice s orcentece le re84ted ta soit textura.
espeelilly in high pH, calcareous softs, or in modarste to en tremely eod
eoHs Th3 un,wsen d MW Weporus to unendeble tonns is em

S ATUR ATION PE RCE NT AGE TEXTURE ' " * '' * * * * '* * "'d*"***"'''"*P"'*d
Bedow 20 ' Send or Loomy Send M bme A @ cate n o p%sphorus fertiliser 6n a band along side and j
20 35 Sandy Leam 6'''******'"''""*"''"*''*"'"""''''"*'"***ad"'"*'"'""*''"''****"'#N''"**'''"''.a35 50 Lo.m o, sHi Loom *d'"**"'*** '''"'#* * "' P
50 85 Clay Loom phosphorus f ertillaer can uovoHy be codwi;ed by 60% when bande * l
S5 135 W ***''*#'*** * # # " " " * * # ".

Above 135 usuotty oreenlc poet or meek possibly tron which may result in yield reduction of some crcps 1
%

|Thz water ho4dNeapacity of a held, when firipated and eJiowed to drain. g gggg , gg ggg
ta apprsnnenetely heaf the saturett> percentage About hadt the water he6d- Potassium rieficiency 6e most commonly eseociated with send and/or sandy i
one caoecity leavelsebte for crop ena so6ls Megnesium deficiency es mveh lees common than potessium dahcienc y :

g , . , , 6"' **" ***"' '" ""d ' " "' C oinom er sodium d.oci.nc y u.idom, o non (e

Twa sH of osa , cote wet to wearetion m.asures the d.,r.e of aidity o. * ' " # "" * " " - '"

C,f k 6hntty. A pH tem then 7.0 is acid, p H 7.0 6s newtret, and a pH greaterchan .w. sod. - p.,"c.",w.,eirri .t eon wei.e coni..oo va,yine amo u ni,
,,y,,,,,, of these edements and ehould be cons 6dered when determinmg a soo

g"s PLANT RESPONSE fertlhty program.'" ''

Sesose 44 /. Too oc6d for most crops to do well SULFUR: e.,

4.2 S.S , ** Adapted to growth of acid tolerent crops Sulf ur deficiency 6e generally associated with sandy soiss that have en
Adapted to growth of most crops , , , , , , , , , , , , , , , , , , , , , , gg ,n q ,3 g g,,,,,,,,,n,,,,,,,,,,,,u,,,, ,

1.5 e4.0 *

4.07.5 Opt 6 mum renee dos crop growth formine in a s1ute tvuNv may p event early seeson deficiency in some~
7.53.4 Adopted to growth of most crops crops Verving emownts of sulfur can be found in errigation water end

show d be considered when opplying sulfur fortshser. 1
e.Above E.4 indecotes a severe sodium peoblemi e

#

However, sodium problems een occur at '

ZINC-
3, [- pH volves lower trian B 4.' *

26nc fortfliser recommendations are for en inorpenic source such es senc ' '* .

*1 FPEE LIMEi , ,

' A positive test (Y esfi ic at as that the soli contains g. neter then 1% f ree l6mo f. tin,es showid h.ve a residwei eff.ci for 24 y. ors zinc f.rism.', c.n
* " #*

1

eiso be sneluded 6n stortgr fertiliser and betted et soout 20% of the to j
E LECT RICAL CONOUCTIVIT Y: ,

cwnmended broadcast rate Thes method of appiec etion w6ll probeely need
Electrical conductivity (E CEI of the saturateon peste estract meesures the to be reposted annweJiy depending on soil test volwes Zinc cholste f ertitiger
soH sehntty. Pter1 tolerance to satmrty varies. but above some fever ori crop mey be used at about 1/3 the appbcateon rate of inorganec products
v6e ds begin to decl6ne The f ollowing table relates salinity levels to espectede

crNo response IRON:

S ALINITY LEVE L E XPECTED YlE LD RE OUCTION, % Broadcest applications of 6norpens iron fertiliser, such as ferrows sulf ate,
are 6neff ective in c o r r ec ting 6ron deficiersy bec ause inorganic lion is

yyy go, 3 'luitsly tied up in the soll. An iron deficiency 6s best corrected by spreyang
Low 0.to the crop verth a 2% ferrows wif ete solution (1% for potatoes) et a rate of
M edium 10 25 20-30 peHons/ecre begmning es soon es suffic6ent leaf foilege is present
High 25 50 to 6avercept the soray. The sprey appucetion may need to be reposteo i'
very High 50 100 yellow 6ng of f oilege persrsts

@ Poor water quehty, meneoement, or water penetrat6on covee salmity prob- M ANG ANESE, COPPE R AND BORON: .,kmt Soit achnsty es reduced only by fosching with good Awstif y water A
- leeching requirement con t>e calculated if the crop to be g'o*n. end soil. Y6eid response to these nutrients es unlik ely in most cases However.jcm,

crops do have a higher reqwirement for these nutrients and a veeld teand traigation water sehnity are k nown
'" " ' " " ' * * * * *

E XCH ANGE ABLE SOOlUM PE RCE NT AGE -
**V O'#W''bcations of these nutrients may cowse tonicities in some suo

i

cessive app

Thes weeve indicates the degree to which the soil exchange comples is satur. % t,,hhaers contaming these nutrients with cowtion.
tied with sodium. E stess eachongeable sodium reduces water permoobihty *

LIME REQUIRE MENT:and es tonic to some plants
A hme requirement es down ned on soHs met have a pH 6.2 w ins B t

E XCH ANGE ABLE SODIUM liming ecid soils. better crop growth and increased yields can of ten N -
PERCENT AGE E XPE CTE D PROBLE M echieved Optimum soit pH volves very depending on tne crop being grown.

Sedow 10 Generally no permoeoihty problem due but, in generei, should be between 6 0 and 7.5. Before hming. stwdy the
to sod wm However, sodium sensitive fo41owing lectors to determine the necessity of time (1) pH in the subso. f
crops may show leaf burn. ohould be less then 6.2. (2) amownt of leme bemg spolied in the irriget.o.

10 15 Possable permeabibt y problems with water, (33 crop bems grown. Thorowgh incorporation of hme into tN
ciey loams and cJays surf ace 8"of soil 6s necessary f or maalmwm of f ectiveness Apply hme only

Above 15 P er me abih t y problems see lik et y on efter the soll het been tested since too much Isme may be es hermtut
sti minatal solas with poss.ble es ceo- as too Httte The hme recommendation le based on en effective ceJcewn
tions of sends end loomy senos corbonet e aqurvelent--ECCE --of 60% The recommended hming tal.

High sodeum sous con be reclaimed by opphcaton of a caecium nowrce wise 6ncrease so61 pH to appron6cnetely 6.5 in 3 veers E CCE es dependent or.
(see Gypsum Requirement) and thoroveh leeching tweeness of hme, purity, and amount of water present. Know the E CCE

a

before soplying hme so that the neceasery m3)wstment en applic atior-*

OTG ANIC M ATT E R: ,, , . ,. tem een be made%st oegens metter cons 4sti of decaytag plant and enemel residwes The
G V PSUM RE QUIR E ME NT-. . emouxt preeer1 in soll le inftwenced by the allmate of the eres and menee,

rnent practless Organic matter infiwences son stewctwee, eerstion, water Gypsum requirement recommendations are made when the escheneesb<e*

penetration water holding cepecity, eM provides a source of plant riutrients sodium percentage escoeds 10%. The recommendation is given in tons'A ot

empec6elly n5trogen, phosphorus and suitwr. 100% gypsum. Ovpsum (calc iwm) is required to reclaim soils high in sodiwn-
(sod.c solist in adoion io opphcahon of evpsum. ihe soewm e.,sciec I

,,,noo m soit must have proper dre.nege end be leeched with good quehty weie, |
*

Nettopen recommendations are based on organic matter or organic nitrog*"- (high ceicium, low oodeum) to remove tne sacest sodiusrs
nittetawtrogen, trop to be grown. end yield goal. genic nitrogen is the i, ,oise conte n mo,e then qg g,,, nm, gwe gocio.,eg materiais may be

nNrogen bound to organic meteet. Approabmately 2 5% of this nitrogen weed 6n piece of typewm Convert tons /A of gypsure tequired to tons o
becornes airestabst dur6ag the geeMeg e*eson Nitrate-natrogen is the f orm the material selected by woing the appropelete f actor.
cf nitrogen meet evealable to r bats Availab4e nitrogen _ to the amount of M ATE RI AL TONS OF M ATE RI ALe

ortense se4trogen and nitrate-nesogen evoidable to the crop awr6mg the (100% B ASIS) ,'J * EOulv ALENT TO 1 TON OF GYPSUM
growing esseort Popcorn SwHwr O.19Nitreta-metrogen is assuy toeches through the soll profile end lost to the % O.19E 6emental Sulfur Q, jcr op When high nMrogen estet are recommended on sandy soils or long O 61Swifuric Acideseson crops, echt oppi cotione wtH better utallae the oppteed n6trogen ore 0 78Lime Swifur -

help t3 ovoid late season defelency. ff nitrogen fertiliter 6e added to water t. ,
P ercle Suff ete 1.09 /weed for ffood streget6on. the nitrogen recommendet6ons may have to be

incrossed up to 40% depending on of f riency. TEXTURE:
alrhers 10 tone of menwre/A or more are opphed, reduce N recommendat6on Tea twee le e USDA cJessification beoed oc. the percentage of sand, t

odey in the eoll. Send, ellt eM city perticles are div60ed ectording to slaeby 3 6 lbeJA/sen. * *
tfigh emownts of nHrogen remeening etter a crop 6ndlcates en accumulat6on PARTICLE PARTICLE SIZE *

cf artrogen is ocewring and Gig emewset of feyiser show d be gradweilye

reduced An acceptable 6eved residwas nitrogen is 20-40 tes /A Levels Send 50 microne to 2 mili6 meters
S alt 2 to SO microns

greater then 100 le re e ive end should ' ed
Leewme crops c ( Jrey , gr. n roots are propely Clay Lees them 2 mberons

neewested no ins er i rt d be m . end 6noculation may Testure effects giant rswtr6ent holding cepecity, eeret6on, wete penettehoe
be beneficiel eneny sem . y* , . ead wetc hold 6ag cepeerty,

,

s A
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Grams of wetre required te wet 100 grams cf so61 t3 the saturst6on point. Phoopncrus, e non4nobils nwinent, es seeily conysrtM to uneveilcble f orms

The saturation percentage es re4ated ta soll tcatura, especially 6n hth pH, canceroews soils, or in modstate to es tesmely acid
* "'' ""'"'*" "I* ''""****D'''8""''''*

SATUR ATION PE RCE NT AGE TEXTURE reo d te soils shot have e pH reage of 6 6-7 5 but does occur over a period
Besow 20 Send or Loomy Send of time Application of phosphorus fertil6:et in a bend along s'de eN1

,g g D*''*'h'***d*"'""*''"'**'****''''"''''' '''"'#'"d''''''***""
N " ** ** * # "P h' * D '" "' " * * , a'35 60 Loom of Silt Loom # '# " **' ' "'

**80 SS Cley Loom phosphorus f ertil6ser ten usweHy be reduced by 60% when bandes''
g, cessive retos of phosphorus fortlliser will reduce the availability of si

135 WW WWWormW possibly iron which may reewit in yaof d redsction of some crops m

The witer ho4deg' capacity of a held, when irrepated and allowed to drom. pgg, ggg, ggg ggg
t2 apprsammately half the saturetete percentage About half the water ho6d- Potasseum Gebciency 6s most commonly mociated witn acid and/or sandy
eng capacity leaveltebee for crop shul soils .J eanesium deficiency is much 8ees commen then potesesum aeficienc y

epy. * "' "#
MgH ei e sea poete eyet to esenrotion measures the degree of acedity o' " * ' " * " * *" " " **

cik elinety. A pH laus then 7.0 6e acid, pH 7.0 es neutrel, and a pH D' est er chengoebie sodium percentega irrigation weter comtems korving amownts t

-
of these elements and show6d be considered when cetermining a soa

#[ ' g l [ PLANT RESPONSE fertility program

.-Sesed 44 /, Too acid for most crops to do well SULFUR:
4.7 . S 8 , '' Adapted to growth of acid tolerent crops Sulf ur defic ienc y 6e genereHy associated with sandy soils that have en

Adapted to growth of most efops organic metter level less then 1.3 % Application of some of the swif ur*$ .S r4.0 '

4.07.5 Optimum ranger f or crop growth fertilizer in e eterter fertiliser may prevent early seeson deficiency in sorne"
7.55.4 Adopted to growth of most crops crops Varying amownts of swifur can be found in irrigation water and

.Above 5.4 indicates e severe sodium problem; ehould be considered when applying sulfur f ertiliser. *|
. However, sodium problems can occur et

ZINC:
..d, [- pH vaiwee lower then B 4.#

Zinc fmniar recommnda0one em for en enorgaW source owch as sinc '.

5 . PPEE LfME: ,. $
. eulf ate which 6e broadcast end Mcorporeted This method of applying sinc

./ A positive teet (Yes) 6mdicatee thet the so31 contelns greater then 1% free l6me f ertilizers should have e residwel effect for 24 years Zinc fertiliser can '

also be included m starty fortiliser and banded at about 20% of the toE LECT RICAL CONDUCTivlTY: s

cemW WW ren N wW M wicawn wm pew W
Esectrical conductevety (E CEI 0' '"' '8'v'stion pest e e s t reet measura m e to be repeated annwelly depending on soil test veswes Zinc chelate f ertihaer
sou eatenety. Pteret tolerance to salmity varies. but above some level all crop may be used at about 1/3 the application rate of enorganic products
yloids begin to decline The following table relates sannity levels to es pected

gRoN:cesp response

S ALINITY LE VE L E XPECTE D YlELD RE DUCTION. % Broadcast applications of inorgenic Iron f ertilizer, such es f errows swif ate.
em 6neHective in conecting iron deficiency bec ewse inmeanic 6mn is

Very Low 0 owickly tied up in the soil An iron defic 6ency 6e best corrected by spraying
Low 0 10

'h' '''D *'th a 2% f e< rows swif ete solution (1% f or potatoes) et a ret e et ,

Medium to 25 20-30 peHons/ecte boomninr# as soon es wHicient leaf foilege is presem i

High 25 50 'O '" ''' C 'O ' 'h' 'O'sy. The morey application mey need to be ropes'ed it i

Very High 50 100 yellowmg of f oilage persists a

Peer water queltty, menagemer:t, or water penetration cowse se16nity prob. M ANG ANESE. COPPE R AND BORON:w

lemsL Soal selinety is reduced only by leeching with good cluehty water A ;

leech 6ng requirement con t>e teacwleted H the crop to be grown, and soil. Y6 eld response to thooe nutrients is unlik ely 6n most cases Howeverger'

crops do have a higher requirement for these nutrients and a y*eid te jand irrepetion water selinity are k nown.
'"" " ' " ' * " * * *

E XCH ANGE ABLE SOOlUM PE RCE NT AGE - "# ''**''lications of these nutrients may c esse to nicaties in somF vud
i

Cessrve app

This Welwe indicates the degree to which the soil eschengo compics is satur- Use fe tilizers contaming these nutrients with cowtion
Sted with sodium E scess eschengsabie sodium reduces water permeanuity *

LIME REQUIRE ME NT:end is tosic to 60me plants
# ' * * * " * "' " " '""'"*d *" # ' " ''' ' # # * b

E XCH ANGE APLE SODIUM r

bener crop gmwm and increew yWe can ohn N-"*'"' **'d '

"''msoil pH volves v er y depending on ene c roo being gro n n.PE RCE NT AGE E XPECTE D PROBLF M ochieved. Optimu

Below to Genereily no permeabuity problem dwo but, M poneral. showid be between 6 0 and 7.5 Before liming etwdy the
to 6 odium H o weve r. sodium sensitive following f actors to determine the necessity of time (1) pH in the sut'so, |
crops may show leaf burn ^

should be las then 6.2, (2) emount of hme being applied in the irriget.oiof time into tne |10 15 P ossible perme abilit y problems with . , , , , , (3) crop being grown. Thorough 6nc o r por a tion
!clay looms and day ,,,,,,,g..,,,,ii,,,,,,,,,,,,,m,,im,,,,,,,,,,,n,,, 4,,i, ,,m, o ni,

|Above 15 P e rm e abilit y problems see lik ely on efter the soll het been tested since too much lime may be es hermtwt
all mineral solis with possible escap- es too httte The time recommendation 6s based on en effective ca.siwn '

tions of sends and loomy sends carbonete sawevelent--E CCE --of 60%. The recommended limMg rei.
High sodium sous can be reclaimed by sophcoton of a coscium eowrce will increase soit pH to approa6mately 6 5 4n 3 years E CCE is dependent oi

(see Gypewm Requirement) and thorowoh leeching fiaeness of Hme, purity, and amount of water present. Know the ECCE
s

ORG ANIC M ATTE R: ,, , ,
bef ore applying hme so that the necessary ediwst m en t in opphcoteor'

._
retn con be madebit orpenac metter conelet/ of decayMe plant and animal residuos The
G YPSUM RE QUIRE ME NT-amowat present 6n soif to Mfluenced by the elwnete of the eroe and enenege

..

ment pract6ces Organic matter Mfluences coll structure, seration, water Gypsum reqw6eement recommendatier s are made when the enchangesbie*

penetration, water holding capacity, and provides a source of pient nutrients sodium percentage esceeds 10% The recommendation is given in tontrA of
especially nittogen, phosphorus and switur 100% gypsum. Gypsum (concourn) is reawired to reclaim sous high 6n sodiw 9

n'

(sodic soils). In addition to appbcation of gypsum, the 60dowm ef fectec i
,' e0:1 must have proper drainage end be leeched with good quehty weiei |

*
Netrogen recommendatione era beW on organic matter or organic nitroport (n,gh calcium, low sodium) to remove the excess oodeum
nHrot+nHrogen, cree to be grown, and vield goal Arpenic nHrogen_is the if soils contain more then 1% free hme the fo4|oning meterials may be
s>trogen bound to orpenic mattee. Apprombmetely 2 5% of this nitrog*n wood in place of gypsum Convert tons /A of gypswre required to tons o
becomes aweitabte dur6ag the groshng season Nitrate-nitrogen 6s the form the motorial selected by using the approprvete f acter.
cf nitrogen meet evemeble to pehmts AveHeblo nitrogen is the amount of M ATE ml AL TONS OF M ATE Al AL* -orpen6e esetropee and nHrste-neanogen eveitable to the crop during the (100% B ASIS) , J ' SOUlv ALENT TO 1 TON O' GYPSV
grse6ng esseort Popcorn Swif we 0.19Nitrats-nitrogen is eeedy leeched through the soH profile end lost to the

Elemental Swif we % 0 19Q, 4crop when bish nHrogen rotes tem recommended on sandy sous or long 0 61Swifwrec Acideeeson crops. epht epobcetions will better willite the opphed nitrogen end 0 78selp is avoid ieio mee n def <ienc, if nn,open fe,m,e, i. edded to water t Lw sv~ f
Portic suitete 1.09weed f or flood irriget6on, the pHrogen recommendes i.as may have to be

incrossed up to 40% depending on eff ec6ency. TE KTURE : r

Where 10 tone of menwee/A or moes are appl 6ed. reduce N recommendation Testure 6e e USD A cJeeelf acet6en bened on the percentage of sand. e <

esey 6n the soll. Send talt and ciey porticise are divided eccording to sliecy 34 tbsdA/ ten. - %

+4ish emownie of nitrogen remaining efter e oro,6nd6eetes en accumuletion P A RTICL E PARTICLE SIZE
'

cf netrogen 6s occuring and she amovert of fortpaer shov6d be prodwouy
reduced An acceptobie leved res2dwel nitrogen no 20-40 lbs/A Levois Sud 50 mlerone to 2 miH6 meters

s af 2 to 60 micronsgreeter then 100 le r9 e eve end showld ced
L.egume etops c 4 JreS pr. n roots are properly Cley Lees then 2 microns

ic L and naceuteteen may Teature ef fects plant nutr6ent holding cepecity. seration. water penetratio'pbenoevieted ni lits er
mad wetw ho6 ding ceoserty.be beaencial in.nony cean . _n..,
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'
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f.NIC ed ATTEM % #'.','t1,* N '. .
,

-*.

.7....e... > . , . p ., ..o
w . ss . 4 .c ' SIDEDR ESS .. . . m. , lbs A. o. . .a r .<
RG AN fC WTT? TOC EN **/1' '''' "' " " d b' ' * *
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~

TOPD R E SS lbs/ A-
, .

. o.,m s po rr- .a ---

N 4 . ' . . STARTER - Ibt'A. . , . er g.,

,v . . . s . n. . . . ~. . . .. u . . . . ,. . .. -.

, ' . +ee . e t o tea . e . s -n. ref- n- - . 5" F E RTIG ATION lbt'A
_

.V AILABLE NITROGEN *
_ 'N Ibs'A TOTAL ibs'A

"' ' ' " ' ' '

%V AI L AB L E G R A Y P 1, ppm [ f tbs'APHORUS
P 0s- - 2* BtC AR BON ATE P, ppm P lbs'A

a

K MCHANGE AB LE POTASSIUS, ppm
~

so -

KO 'o$' A,. 2

) Deeses as p',.WATE ".SULFU,R. ppm , ,f4 7. ; ,,s , p
..,-.,e .s. > y .. - r *'.e.., a n- .

I ' < .bh s .. , . .t .*t*., a: ' .etu .-3. ,.
if.**.. um Ibs'A%pai.=... s- . - .

J4. , . . ,,

j
. + r. . ,-. . . . ,. , . , , -

k MgO lbs / A Id :X' CHANG E A8 LE W AGNESIUM;eom '<
4., . . . - h*
i...- p . , . , , . . , . . . , - . . . v>< e '

!UCHANGEADtE C ALC8DM, pose ,s . w -
'

9' 5 '' 'e , /.

. , . . , , . . . . , ,. :, , ,

. .n /w %. ..

; .t,. u.. . . . > - . . . e y . e.. y,.
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e
..m, .. . . .

ILASLE ItNC, ppm n Ibt'A

pi~ Es. . . o NN . . ,, .sa , - % i O.J lbs'A

. . .
. - . , .

I % y- .

c N q ,_ .. .. , . . .t ...
.

A8P..?.r .: r _
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Lcne of wet;r segwired te wet 100 grams c4 so68 t3 the naturet6on point. i hosonotus, e non+nobits nutrient, to oesdy converted to unewedobie f orms
The saturat>3n percentage es ret;ted t) soll teltur$. especi&lly in h(h pH, celetreews noHs. or in mod 3rets to en tremely soo

""'' """"*" #" * "**""'D'''8""''''"
S ATUR ATION PE RCENT AGE TEXTURE "#'" * " # "" "''""#

Seion 20 Send or Loomy Sand "" # '' " "' "'#" *D* * "8***# !
20 35 Sandy Loom #******d**8""*"Y'"*'"**''*''" " Y'"d'''***"""'"d
35 50 Loom or Sitt Loom *d'*'**"''"''"'"''h8"'h **h*'"' ''"8*****'''' "'D"''''*"''''' **. >
50 SS WW '" **"""' '' #'#" *** * *"* ** "**d "* ***" D*" #
SS 135 Caey cesswa es e o e a l.Above 135 UoweHy organic poet or much possibly iron which may result 6n yield reduction of some crops %

Th3 witer hold +ng' capacity of a held when 6erigeted and ellowed to drain POT ASSIUM' M AGN E SIUM. CALCIUM. SODIUM:ts appesa6metely half the setwrett percentage About half the weter he6d' Potassium deficiency 6s most commoney sesociated with oc6d and/or sandy
eng cepecety teewpable for crop ma soas Moonesium deficiency es mwch 6ees common then potassiven deficircy

.,w .
6 "a ** "' 'a "ad v a * c * '"* *' * '** d'"o"* v '"* d-a " a "W .f . ebe-e wet to se.,etion messo,. e degree of sad,tv or Sa ad 'a a 'a * a' a**" '' """ =d ~ * * M t ' *d * * * * "o eiinet,. A pueos .en to ,s .c ed. pu to ,s newi,ei. end e pa greater changeeble sodium percentage irrigation water cdAtoans korying'etnownts

M h MN of these elements and show4d be considered when cletermining a soil

T }g$ [ PLANT RESPONSE fertihty program.

Seso e 4 3 /. Too acid for moet crops to do well SULFUR: .-

4.2 i S.S .% Adopted to growth of ecid tolerent erops S r efect k W Wed wim ur4, ,m h w e1.5 40 ?* Adapted to growth of most c< ops ,,,,n g, , , , , , , , , , , , ,,,, gn ,n 9.3 g g,,, ,, ,, ;, n , ,,, ,, gn , ,, , , , ,
4.07.5 Opttmum range for crop growth ,,,tihaer in a starter fertihaer may prevent early season deficiency en some~
.7.58.4 Adopted to growth of mont erops crop Verg emounn of Mf wr can w found in irregion wcv ed
.Above E.4 Indicsies e severe sod wm problem; ehould be considered when opplying sulf ur fertiliser. e i

f
. However. sodium problems con occur et '

ZINC:
6* [- pH welwes lower than 8 4.'

, Zinc fortlhaer recommendations ere for en enorpenic source such as serx '* .' FREELrMEi , , oulf ate whuh 6e broadcset and incorporated Tn6s method of apply 6ag ame
A positive test (T est'in' dlcates that the soli contelne greater then 1% free hmeJ.

fertihrers should have e residwet ef f ec t for 24 years Zinc fertillaer can
etso be included 6n startge fortHiser and bended at about 20% of the toE LECT RICAL CONDUCTivlTY: s

commended broadcast rate Thes method of apphcot6on wH4 probenly need
Electreces condwettvrty (ECg) of the saturetion peste entract meesures the to be repeated annueHy depending on sol tem vaiwn Zinc chadste fortlhaer
so63 sehnety. Plant tolerance to sehnity varies, but ecove some level off crop may be used at about 1/3 the opphcoteon rate of 6norpenic products
vloede begin to decilne The f oHowing table relates salinity levels to es pected
crap response apoy:

S ALINITY LEVE L E XPECTED YlE LD RE DUCTION. % Sroedcest opphcetions of enorganic aron f ertillaer. such es f errows swif ate.
'" I"* " '' U" '" **"''W "d'''''"'' D*'"" ' ' * * * "*" ''

Very Low 0 qu6ckly tied up in the soil. An iron deficiency 6e best corrected by sorsyingg,gg
"' "*D * * * 2% ''" "''W"O'**'"''*" " '*'D* '''''''#

Medium 10 25 20-30 gallons /scre beginnme es soon es suf ficient leaf f oilege is present
H .gh 25 50 rto intercept the spray. The sprey application may need to be repeated e
Very High 50 100 yellowing of foilege persists

? Feor water quality, enenegement, or water penetrat6on teuse sel nity pr04:
M ANG ANESE. COPPE R AND 80RON:nemt Sosi seamsty is reduced only by leeching with good quality watet A

leeching requirement can t>e calculated if the crop to be grown. and soH. Yield response to these nutrients es unhk ely 6n most ceses However.yI

and 6tripetion wat er sehnety are k nown- crops do have a higher reawirement for these nutrients and e veeld re
"'Y'""' " " ** ** ' *

E XCH ANGE ASLE SODIUM PE RCE NT AGE - cessive opp'hcottons of these nutrients may cowse tos ecities 6n some W
i

Thes esive tadicates the degree to which the soit eschenge comples as satur- Use fertilisers contaming these nutrients with cowtlon
gted with sodium. E stess enchengeable sodlwm reduces water permeebility *

LIME REQUIRE ME NT:and as tonic to some pients
^ h*' ''4*'empt es doumined on soHs that hen a pH of 6.2 m ses es

h* '"8 '' 'd ** " ' D'"' ' ' ' * D 8' * * ' " '"d ** ' '***d Y * ''' * * " 8 ' ' ' " D ' ' |E XCH ANGE ABLE SODIUM
PE RCE NT AGE E XPECTE D PROBLEM

ochieved. Optimum soil pH ve wes very depending on the crop being geown.r

Sedow 10 Geaereuy no permeeo6hty problem due bwt, in generei. should be between 6 0 and 7.5 Sofore lemme. study the
to sodeum However, sodiam sonettive following f actors to determine the necessity of hme (1) pH in the swbso !
crops may show leaf burn. should be less then 6 2, (2) emownt of lime being applied m the irriget o'

|10 15 Possible perme eb aht y problems with water, (3) crop bems grown. Thorough incorporation of hme into it e
clay loems and cJays ,,,,c, g..of soll 6s nec essary f or mealmum ef f ec tivenees Apply hme only

Above 15 P erm o ebiht y problems ese lik e4y on efter the coll hos been tested sirse too much leme may be es hermt w'
ell mineret tous with possible onceo- es too Httie The time recommendetson is based on en effecteve ceJcwn
tions of sends and loorny sends carbonete eawevolent--ECCE eof 60% The recommended hming een

High sodium so66e can be reciermed by sophcoton of a cosc6vm source will increase soit pH to appron 6mately 6 5 M 3 years. E CCE is dependent oe
(see Gypewm Requirement) and thorowgh leeching finersess of lame. purity, and amount of water present. Know the E CCE

e* bef ore apply 6ng hme to that the necessery Mjustment in app bc a tie r, , Q%G ANIC M ATT E R; y , ,
rates een be made%ed oryens metter cons 4sti of decefMe plant and enemel residwes The
G VPSUM R E OViRE ME NT-, emount present ne soil es inAuenced by the einmate of the eroe and meneee ,..

mont practices Organic mettee infiwences soft structure. serotion, weier Gypsum reawarement recommendations are made when the eschengeabic6

penetration, water holding especety, end orovides a source of plant nutrients sodium percentope eaceeds 10% The recommendation is g'ven m tont'A of
especie8|y nitrogen, phosphoru,. sad switwr 100% gypsum. Gypsum (coicewm) is reavited to reclaim sous high in sodiwn-

** '" * " ""' " ' " ' " * ' ** *
NIT GOGE N: soil must have proper drainege end be leeched with good quality watei
Nrtrogen recommendations are based on organic metter or organic nitro 0*"- (high calcium, low sodium) to remove the sucess sodiuers *

nettets netrogen, crop to be grown, and yieid goal 0,rganic nitrogen is the if soils contem more than 1% free hme the followieg meterleis mov be
nnrogen tpound to orpenic metter. Approanenetely 2 6% of thes nitrogen used M piece of gypsum ConvFt tons /A of gypswrs togw6ted to tons o
becomes see3Lebte dur6ng the gredHng season Nitrate-nitrogen is the f orm the material seiected by vvng the appropr6ete f actor.
af nitrogen mest eveeable to sdents Aveliable nitrogen es the amount of WATERIAL TONS OF M ATE RI AL

*'orpenic s>4trogen and n6trete-ndleogen eveaeble to the crop during the g,gng g gg,g, ,J ' WOUlv ALENT TO i TON OF GYPSUMprowmg sensorL
Nitrate.nttrogen 6e sesHy leeches throwgh the sol 4 profHe end foot to the Popcorn SwHwr O 19.

0 19I '**** ''' I"U W ' Q, 5er op When haph artrogen rstes see recommended on sandy tous or long
0 41eesson crope, split opphcetions wHe better utiliae the opphed nitrogen end Swifwrec Acid
0 78Lime Sulfurhelp 13 ovoid lete season defic 6ency. tf nitrogen fortillier is added to weter t. . -

Ferr6c Sulf ste 1.09 yweed fst flood ereiget6on, the ottogen recommendet6ons may have to be '

encreened wp to 40% dependlag en effic 6ercy. TEXTUREt /

Whers 10 tone of manute/A or more are oppiled, reduce N recommendation y,,gy,e to e USD A eleseJf acetion bened en the pe centege of tend. <

Cy 3C tbsdA/ ton. eJoy in the soil. Send,6att and city perticles are divided according to site* *

teich emowais of attregen rememing etter e ecop 6edicetoa en aceumwist6on *
PART|CLE PARTICLESIZE

.f nnrogen .c=w,.ng and wm .f fe,ty,or mouse b. gr.dw.n y
reduced. An oceeptabie seves ressowed nitrogen 6e 20-40 8boJA Levels 8*nd E0 mictene to 2 munmeters
greater then 100 et se n in end show d ed Slit 2 to 50 rniceonse

Legu m s erops e V f r,r3 gr. n reets are propFty Clay Lees thm 2 m6crons
nedwieted na uta er er a rh J be te end 6acewtatten may Testwee effects pient nutr++nt hoiding cepecity, eeration, weter penetration
be benet.cies ta many caem 3*, . mad water headmg espeerty.,

m m
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'kESULT i'... LIZA'TIDN PLAN'

h.' , %
''' 'hkiC MATTE R,% W'* '

,. <. .. .. _ ..
.. - * . ..e eem so a w-*e.. SIDE ORESS ,_ Ibs'A{ . . , .

'' '" P' ' ~
. .O RG ANIC $ttTWDOEN
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j h. I.h)TROdEN ,,.

.
,

' 'AT ST A RTE R - -- - lbs'A,

u '' - w -

, ' _ F E RTIG ATION Ibt A
'

V At Lt.5 LE NITROGEN ' ~ '- N lbs/A TOTAL lbrA

M ,L A B R A Y P 1, ppm [ lbs'A . _a .
E * '

g

'

t1C AR80N ATT P, ppm b lbs'A
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. .. L

4XCH ANGE ABLE POTASSIUM pom
L 4QQ Ibt' A

t, ,

5 Depm. m i

|ULF ATE SULFUR, apm [ ~,

-3

. . ' . -
s. , as. s p .

..r .

ap* t . *.en r . n Ibs!A
-

. t

i . . > .

rWrC> TANG E A S LE M AONE SIUM, ppm w". MgO lbs/ A
[9y.r c . , , .

r. , . .

NHANGE ASLE CALCluM, ppm ' ' '
a ,

er - - . . n <.
->m . r. , .
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,,as . * . . - ,.
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PHOS 7HO R US : j; .
e

__ - _ _ . _ _ _ _.

g
. q ., j aSATUR ATION PERCENTA?Et ,ef34 i <.,u s.

."

Grome of wit 3r reqwsred to wet 100 preme cf soil ta the netwtot6on pomt f htsoncrws e nonmobile nutrient, at easily conurted to wasvedeose forms
The saturation percentege 4s retited ta soll textves, especially lei hth pH. cateereous soHs. or 6n modisets to en tremWy scid

* "" * * * " * ' * " " ' #" # ""* # *D " " ' ' ' ' "
SATUR ATION PE RCE NT AGE TEXTURE - - - h-o" - '"-" - - - -

,,omo . . d or Loom . nd of time Appl * Cation of phosphorwa f ertdif er in a band along teoe and
,3 ~ ~ s~ w "1 .~ ~- f e , " - ~~ - -- o e -

....O Loor,, o,5,,, Loom ed f or sous that beve e high phosphorus finlag ceoecity Appbc ation rates o'
30 ~ C'-'- ,h o.oo,w, ....., _sw.,1 y b. rom .d by m wt,e, b e ~, e-.

'''il Co"se, o,p.- or r- --'--~f~~~-'"-~-"~"Y'
possibly iron which may result in yeedd redweteon of some crops (,mos

Th3 water heading cepecity of a held, when 6eripeted end allowed to drem. POT ASSIUM. M AGNESIUM. CALClOM. SODIUM:
t3 apprSa6rnetely half the saturettest percentage About heH the water head- otnsium Meciency is mW cMmonly semieted with sced end/or sandy
eng cepecity leawelleb&e for crop meL sods Magnesium deficiency es much lees common than potesseum deficiency

apH- p but can occur in sandy soils Celcium Sr sod 6wm Geficiency es seldom,if even'

**""h"'3 SH et s coa poete wet to seeeretion measures the oogree of ac6dety or found 6n oops The presence of excess modium is evowsted with tne enT"
alh etenity. A pH Does then 7.0 es acid. pH 7.0 is neutret, and a pH greate' changoedle sodium percentege. Irrepetion water cdsstefoe Verving amownts
* * * "# of th ese elements and should be wasidered when sistermining a soel

}g[ ' PLANT RESPONSE fertility program.#

Sesoof 4.#. Too eCad for moet crops to do well SULFUR: e

4.2 * S.5. ' Adopted to growth of scit1 to4erent crops swifur deficiency 64 ge ner eily essociated with sand y soi6s that have en
''5.5 ,4.0 Adapted to prowth of mcet creeps levet less then 1.3%. Application of some of the sulfur'

o,,rpen6c metter,,,,33,, ,, , ,,,,,,, ,,, tins er ma y prevent early se ason d eficienc y en some '4.07.5 Optimum range for crop prowth

7.58.4 Adopted to growth of moet crops cropt Vvying p%nts of swHur can W found 6n errigation water and
.Above E.4 Indicates e severe sodium problem; should be considered when opplyer g sulfur f ortshier. *1

i
However, sodeum problems con occur et.

ZINC: ,

+3 [' pH volwes lower then S 4.#

Zinc fertihter recommendet60ne are for en (norganic eC7tCe such as rinc*'~ pggg(ggg(
,'

,
*

sulf ate which 6e broadcast and 6ncorporetM. This method of apply 6ng sinc>* A positive test (Yes)' indicates that the soli contains s' ester then 1% free hme f ertihrers should have a residwal effect for 2 4 years Zinc fortdiaer can
also be included in starty fertiliser end banded et ebout 20% of the eeELECTRICAL CONDUCTIVITY: a

commended broadcast rate Thes method of apohcotton w6ll probably need
Electreces conductevity (ECE) of the saturstion posto entract measures the '* D''epeated annwelly dependmg on sod test volwes Zinc chedste fertihaer
sosi sehntty. Ptent tolerance to sehnety varies. but above some fevet off crop eney be used at abowt 1/3 the applicateon rete of 6norpenic products
yledde begin to decline The followirig table retetes sehnity levels to espected
cesp respanse iron:

3ALINIT Y LE VE L EXPECTED YlE LD REDUCTION, % Broodcast appbcations of 6horpenic 4ron f ertillaer, such as f errows swif ate.
em 6neHectwo in conecong kon debciwy because ineganic hon is~

0Very Low #W i' ' ' Y ' '*d " # '" * * " # A " I''"

d '' '' i" m'' D** ' ''" ** ' *d D
Y V '"' Y '" 8

Low 0-10 me crop woh a 2% fenows suHete solwoon for potaW et e sie of
M edium 10 25 20-30 gallons /ecte beginning es soon es suf ficient leaf foilege is present
High 25 50

'O '""'''0' 'h' 'O'ey. The sprey apphcotion may need to be repeated if
Vvy High 50 100 ye towing of f oitege persistsa

to Coor wetoe ouslety, meneeement, or water penetrat6on cause solenity prob- M ANG ANESE, COPPE R AND 80RON'
6 ems soil se#inety rs reduced only by leeching with good quality water A
6esching requirement con be calculated H the crop to be grown. and soil. Y6 eld response to these nutrients es unhkely 6n moet cases However, W'

and irrigation water sehnety are known crops do have e higher requirement for these nutrients and a v*eid re,
'"" ''"'# Y""'* * " ' " *

E XCH ANGE ABLE SODIUM PE RCE NT AGE -
**Y '''"''bcations of these nutrients may cowse tonicities 6n some w i

cessive opp

Thes velve indicates the dog'ee to which the sod enchange compten is satur- g,, ,,rtnige,, containing in,,e nutrients with cowtion

eted with sodium. E acess eschenguble sodium reduces water permeabihty
' }LIME REQUIRE ME NT:and is tonic to some plants

A hme rmwnemet es detemined on e He met hen a pH of 6.2 or less es j
E XCH ANGE ABLE SODIUM h*'"O **'d "d' D*" c rop growm and increased y ems ce ehen N -

PE RCE Ny AGE E MPECTE D PROBLEM ochieved Optimum sod pH veiwes very depending on ene croo being gio*n.
Bo4ow 10 Genereuy no permeeothty problem due but, in genersi, shovid be between 6 0 and 7.5 Before hming study ike

to sodium However, sodium sensitwo ,,,,,,,ng tectors to determine the necessity of hme (il pH in the sut so |
croos may show leaf burn. should be less then 6 2. (2) amownt of hme being opphed in the irreget.c.

10<15 Possible pe rmeaciht y problems with water, (3) crop being grown. Thorough inc o r po r a tion of hme into tbc
clay looms and cJoys g,, ,,g..,,,,,,,, ,,c ,,,,,y ,,,,,,,3 ,, , ,,,,c,,,,,,, , p, , g m , ,,, ,

Above 15 P erm e ab dit y probierns see lik ely on ,,ter the soit hes been tested since too much hme may be es hermf wi
eH minersi soils with possible escop- es too httle The lime recommendation is based on en eHective cos iwnc
tions of sends and loomy sends cerbonete equrvaient--ECCE ,-of 60% The recommended hming ten

H*gh sodium soles con be reclaimed by applicaton of a conc 6wm source weel incree,e so64 pH to appronometely 6.5 in 3 veers E CCE is dependent or.
(see Gypewm Reqwiremend and thorowgh leeching fwieness of time, purity, and amount of water present. f(now the E CCE

a

QTG ANIC M ATTE R; ,, , ,,
bef ore applying bme 30 that the necessary adewetment in apphc otice*

,
rates een be madeTent oryense matter cons 4stJi of decaying plant and animal res.dwes The
G YPSUM RE QUIRE ME NT-,

amowit present 6n soil to infkonced by the eJimate of the eres and snenego-

met practicos Orgenlc matter inf twenc es soH structu e, eerstion, water Gypsum reewarement recommendations are enede when the enchenseetus' r

penttration, water holding cacacity, and provides e nowrce of plant nutrients todium percentose esteeds 10% The recommendation is given in tons'A ot
aspecielly nitrogen, phosphorus and suitwe. 100% gypsum. Gyosum (c osceum) is reewired to rectoim sous high in sodiun-

** '" *" **"*" U D'** ' * * ' " * ' " " *
NIT AOCE N ' soil must have proper dre.nege and be teoched with good quehty wetes*;
Nitrogen recommendatione are based on orpenic enetter or orpenic n6trogen. ihigh ceicium, low sodium) to remove the eacess sodivers
nitrattnetrogen, crop to be grown, and yield goal Organic nitrogen is the If tods contein more then 1% free hms the followies materiais may be

nMrogen bound to orpen*c mather. Approubmetely 2 6% of this nitrogen used in place of gypsum. Convert tons /A of typsure toow6ted to tons o
becomes sweneeste during tfse gresbang season Nitrate-alttogen is the f orm the materiet seiected by using the appropr6ete f acter.
cf nitrogen meet availab8e to paesnts Available nitrogen is the amou t of W ATE RI AL

n TONS OF M ATE RI AL*

' -organic e>4trogen and nMeete-namogen eveasels to the crop during the (100% B ASIS) ,J * SQUtvALENT TO 1 TON OF GYPSUMgrow 6ng season, Popcorn Swifwe 0, f g
Netrete-nitgegen le seeHy leeched through the toil profile end lost to the ,,

E 6emental Swif wr % 0 19Q. g.crop when high nHrogen rates are recommended on sandy soils or long 0 61ac Acideesson crops, ephs oppheetions wTil better utthre the opphed nitrogen end s wi'w's wifw t O toL~ -,,.<p is evo.d i.te season defic t.nc v. if nn, ogen f e,tme, is added so weie, r_ .
Perenc Swifete 1.09 rweed for ftood irrigat6en, the nHrogen recommendations may have to be

incrossed up to 40% depend 6mg on efficiency. TERTURE!
Whers 10 tone of manure /A or more are applied, reduce N recommendation vengy,e i, a vsO A ejeseig,cettoo bened on the percentage of sand. o

Cy 3 4 tbs >A/ son. - odey in the soll. Send, sJit and ciey portteles are divedad eccording to sue,

e4agh emownts of netrween reme.ning ettee a erop 6adiestes en occumulet6on PARTICLE PARTICLE SIZE *

cf edtrogen 6e occuring and emeuset of fortjatter show d be prodwehys

toduced An acceptable 6evd reeadwel nitrogen to 20-40 lbs /A Leveis Send 50 microne to 2 munmeters
O ut 2 to 50 mleronsgroeier then 100 ID rj et Ave end showid cod

Leewo erope est 'qr pr3 pr. n roots are property Cley Lees then 2 microns

modwieted n4udgeh utser e i no ic L eed amocu4etten may Teature offects plant r*wtr6ent holding cepecity, seration, water penetreuoi
as=d water ho6 ding cepecrey.be beneficiel in many cases. . _ n, ,
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F HOS7HO R US : pt . 1

v.,u 3,
ihosphorus, e non4nobda nutseent, a: ease #y converted to uneve.ltese f orms

1 Wems of witsr roowered ta wet 100 preme cf soH ta the setvestion pomt especi&lly 6n hth pH, catetroows soles, or in modtrate to satremely ead |The naturaten percentage is reistM t3 solf t',atweg
who e conesen fen aw us to unbedoble tsuns is ins i

| S ATUR ATION PE RCE NT AGE TEXTURE to 6d n sous that have e bH reage of 5.5-7.6 but does occur over e period
Be#ow 20 Send or Loomy Send ''D** # 'h* 'U ""''h 'h '*'f"''""''"*D*"d'' " 8 ' d ' ''d

!P
20 35 Sandy Loom D* * '# * '""*"# ""'*"""" ' ***#'''"***#

'

,,,,,,,,,, ,,, ,,,, y ,e ,,,,,,, ,, og , ,,,, ,,,,, ,
,o'.

!

35 50 Loom or Salt Loom us fluing capacit y. Apphcotion rates
ed f or sous that have a high pho,sphor ;s0.es Ci.y tom , , , , , , , , , ,

Ad'sTs f.N ,h org.nw ,ee, o, mwe k ='a"'aa'******'w'''""""""'"d"''*"""'*'"'va'''.'

possibly iron which may reewit in yield reducleon of some crops %

The witor ho4 ding capacity of s hold, when irrepated and allowed to drein. POT ASSIUM, M AGNESIUM. CALCIUM SODIUM:
43 appr$n6metely half the satu ettee percentege Abowt half the water ho6d- Potes9um dehciency is moet commonly secociated with sced and/or sandyr

- eng cepecity leaveNeble for crop sta sous Magnesium dehciency 6e susuch lose common than potessiurn deficienc y
a "*""*****"""

rue H .f . e.a ineste erot to se est.on m.asures th. oog o. of ,ciditY 0, * * ** * "',e*senc e"of euses eod,wn, is o eiwa ted u m me e.,ownd in .rs. ihe 0
Cf k ehnity. A pH tuon then 7.0 6e acid, pH 7.0 es peutrel, and a pH greater chgebie Sohm pvcetapa irrepMoon er cMM Hr#gMWnu
'h** " #" of these elements and should be considered when aseterminmg 4 soit

g{ PLANT RESPONSE fertiht y proprem,'

Ss60ge 4.3 /. Too achd for most crops to ao well 3ULPUR:
4.2 S.8 , * Adapted to growth of ec6d tolerant crops Sulfwr deficiency 6s generally essociated with sandy cons that have en

Adapted to prowth of moet erops orpen6c metter levet less then 1.3 % Apphcotion of some of the swif ur, !4.5 40 '

S07.5 Optims.m reage f or crop growth fertitiaer in a starter fertihrer may prevent early season defic. enc y in some
7,68.4 Adapted to growth of most crops crop VFyme emoww of sulfur cm h found M irtpon Wu W i

**.Above E.4 Indicates e severe podeum problem; should be considered when applymg sulf ur fortlhaer.
|

However, sodium problems can occur ot '

4

ZINC: l

.( [- pH volwes lower then S 4.'
Zinc fortibrer recommendations are for en inorpenic source such as sinc ' ' f,

*'' y REE LfMEi
'' y "" " * "" " " * 6'*"* "' "d 'a* * * *'" d T h " **'" *d ' ' " a'' 'a" *C !.

A ponnive inamesi ndwM met e. con contein. gro.t., then n tree hme fertiligers should have e residwel effoCl for 24 yeGrs Zinc fertiliser Con I

#

also be enclud=3 m starty fertiliser and banded at soowt 20% of the reE LE CTRICAL CONDUCTivlTY: e

commended broadcast rate. Thes method of applac etion will probebly need
Electrecei condwettwity (E Cg) of the saturet on peste estreet monures the to - re-- s ~e"y dep-me on s- t-t ve w- Zir-.te f e-.er -

salinh y m.t., ,0, ore ~ e to s.hm,y v er.es. b. ._e some ,evel ou c rop may be used at about 1/3 the apphcoteon rete of inorgenec products
yle ds begin to dechne The foHowing table relates sehnity fevels to especteda

cr$p respons* 4RON:

S ALINITY LE VE L E XPECTED YlE LO REOUCTION. % B roedc ast applications of 6norpens iron f ertillaer, such es f errows swif ate.
''e men ee t n,e in conec hng kon def siency because Inorpenic eron is

Very Low 0
'"''"'Y ''ed up 6n the soll. An iron debcienc y o best corrected by spreymg

W 0 10 the crop wrth a 2% ferrows owlf ate solwt on (1% for potatoest et a rete at
Mod e 10 25 20-30 ge ons/ acre beg +nnmg es soon es suff.cient leaf fode9e is present in
High 25 50

'O '"'''''0' * ' ''''Y- D ' ** * Y ** P"* " '* " * * Y ""d ' * D ' '''" ' 'd "
Very Hegh 50 100 yellowing of fodege perststs

'n Peer water quality, enenegement, 6e water penetret6on coute salinity prob-
-

-,

lems. Soit eelmety es reduced only by leechieg with good queHty watet A
leeching requirement con be ce6culated if the crop to be g<own, end sou. Y6 eld response to these nutrients es unhkely in most cases Howeve*,jor'

crops do have a higher regwirement for these nutrients end a y* eld reand 6erepetion water sehnety are known.
'Y*'#"'''" ' " '

8

E XCH ANGE ABLE SOOlUM PE RCE NT AGE - cessive opphcotions of thes. nutrients may cowse tonicaties in some vs
Th.s vsa e indicates the degree to which the soil enchange comples is netw'* Use f ortehaers containmg these nutrients with cowtionv
eted with sodium, E acess eachongoeble sodium reduces water permeabihty

' {LIME REOUIRE ME NT:
and +s tonic to nome plants

A hme ement is dMennined on soHs met have e pH of 6. U ins B)
liming seid toHs, better crop growth and increased yields con of ten be jE XCHANGE ABLE SODIUM

PE RCE NT AGE E XPE CTE O PROBLE M ochieved Optimum soil pH ve wes very depending on the crop beme groan.r

Sedon 10 Generouy no permeeonity problem dwe but 6n generet. should be between 6 0 end 7.5 8efore hmme etwdy the
to sodium N o wev er, sodium sensitive following f actors to determine the necesesty of hme til pH in the subst |
crops may show leaf burn. ehould be less then 6 2, (2) emount of lime being opphed m the irreget'er i

'10 15 Possible pe rmeabiht y problems with w ater, (3) crop bems s'own. Thorowen incorporation of hme ento the
ciey looms sad ciers surf ace e"of son es necessary for meatmum ettactiveness Apply hme only

Above 15 Permonoihty problems ese lik eay on ,, t er the soil hes been teeied since too much leme may be es hermtwa
eu mineral nous with possible encep- es too fittte The lime recommendation 6s based on en eHective coic ewn i

tions of sends and loomy sends carbonete eqwevetent--ECCE -of 60% The recommended hming reh !
|Hegh sudawm colas can be recleemed by apphcoton of a cosciwm nowrce wdl increase soH pH to approaimately 6.5 in 3 years E CCE is dependent cr.

(see Gypewm Requirement 1 and thorough leeching fiaeness of time, purity, and amount of water present Know the E CCE. 1
s

before epolying hme so that the neccesary Wsust ment 6n oppbcatsoe'

. . OTG ANIC M ATTE R: ,, , ,

resid w es The rotes can be mode4ess ovenne metter consisti of decepas plant and enimel
|G VPSUM RE OVim E ME NT-amount present 6n sont to inftwenced by the einmate of the eres and rneneoe

ment pract6ces Orgente metter inftwences soH structure, eerst.on, water Gypsum reau.remeat recommendations are made when the enchangeabis' |
'

'

penetration, water hold.ng cepecity, end provides a source of plant nutr6ents sodtum percentage esteeds 10% The recommendation is given in tons' A of
especially nitrogen, phosphoews and switur 100% gypsum Gypewm (calcium) is reawired to recisim soils high in todiwns 9 i

** '" *" * * ' * " * "''"*''''#*** * '
iNIT ROGE N: soil must have proper dremoge and be leeched with good owenty werei*|

Nitrogen recommendetions are based on orgeruc metter or organic nitrogere. (g,,n c.,c,um, low codium) to remove the escess sodiurrs
nuretarotrogen, crop t3 be grown, and y*eid goal. Organic nitrogen _es the if soils contain more then 1% free hme the tonowieg meterials mov be
nHrogen bound to orgen.c motser. Approalmstedy 2 6% of thee nitro 9'" wood 6n piece of gypsum Convert tone /A of gypsure required to tons o
esecomes evemebee dur6mg the gresseg season Nitrate-nitrogen is the form the metensi seiected by using the appropr6ste f actor.
cf nitrogen meet evemebas to pleets Avellabie nitroeen is the amount of W ATE RI AL TONS OF M ATE RI AL*orgen6e nitrogen and nHrete-nasogen sveiiebie to the crop dwenng the (100% B ASIS) SoulV ALENT TO 1 TON OF GYPSUM
growing enesorL ,4*

Popcorn Suttwe 0.19Nltreta-nttrocen is ocelly teaches through the son profite end lost to the .

csop When high nHrogen rotes see recommended on sandy toHs or long ,

0 19E 6emental Sutfwr %
Sulfwelc Ac6d d, 0 61season crops, echt appucetions wtH better utihas the opphed nitrogen end 0 78L6me Swifut ubesp to evo.d late season defic 6ency. If nitrogen fertillier le added to water t. ,
Forene Sw f ete 1.09 7weed toe fiood errige+.60n, the pHrogen recommendetlons may have to be

Iincrossed vp to 40% oeoending on effic6ency. TE RTU R E :
Whers 10 sons of manute/A of more are appl 6ed, reduce N recommendetlen Teature le e USD A classificat60s bened en the percentage of tend, e <

eley in the toH Send Wit and e8er perticles are divided eccording to site(;y 3 0 lbe./A/een. ~ ~

91agh emovets of nurogen reme;.ning etter e erop 6ed6cetes en acts 'nulat6on PARTICLE PARTICLE SIZE *

cf artroesn to ocewsieg and eig emewart of tortjHsee show d be gredwetlye

redweed An acceptable leves rosadved nitrogen to 20-40 lbs1A Leveis send 50 mherons to 2 munmeters

i o eve end show6d cod SHt 2 to 60 microns !
greeter then 100 45

'

fren) Wr. n roots are property Cley Lees then 2 mierons
Legume eeops c
neevasted a4 uu er rdJ be oc . eed 6acewetlen mey Testure effects plant nutr6ent holding cepecity, meestion. water penettstion
t e benebcies auny cases. . n., and wHer hoiding cepeerty.
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~

LE CT RIC A L { ERCHANGE ABLE j
-TUR ATION ' ' S o l'L ' E FREE

C SOO W i'' '

1RCENTAGE pH "/ . Q LIME *f PFacpNTant ' -*mmk ove m

'ilISULT ''hh* E h .

h.G ANIC M ATTE R,4 -
''' #

. . , s.
p

~. . . r SID E D R E SS les A,,

HAG ANIC NITROGE N ''' h --*

TOPO R E SS sbs'A
1 _ .- . .

' ' ' ' *
ST A RT E R ---- -- - les'A

'

tTR AT E '. hlT MOG E N ',
.. - .. .. ,, . ,

, ' _''
' N F E RTIG ATION !bt A**

VdlLABLE NITROGEN ' '

N les' A TOTAL lb5 A

LA E( g g,y p g, ppm 7 ig,.A
g g

BIC ARBON ATE P. ppm i Ibs'A

|EXCH ANGE ABLE POT ASSIUM. pom KO io6' A
6 2

>-

!# ML Of4
' ULF AT E S VL F U R. ppm | 7

.1 .

s
.

; . .

. p abs'A

{- r

- *CH ANG E A B LE M AGNE SIUS.i. pom , MgO IDt'A

i. ,,

' ScCHANGE A9 LE C ALCluM, ppm '
.

,

a r.

EXCHANG E AB LE SOOlUM. ppm

h t LA B L E ZIN C. pom Zn

pt. e, .t . . v.4

p.m .A . a CO m a. t. L4. : cu 106 A
.

..
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SATULATION FE RCENTATE fr. . L' u ...u s,

Grams of witte reewired to wet 100 oreme d so64 ts the setweetion poet 6 hosphorus, e non<nobile a wirient, to oessly convertto to uneve.itbse f orms

The saturttion percentege 6s reisted ti soit testwes. especietly 6n high pH, ceterroews soffs or en modcrets to entremef y nod |

* "'' " * * * * ** #" **#"''*""''*'*D''''""''''"
S ATUR ATION PE RCENTAGE TEXTURE t W in p Hs M ve a W tw of 5 5-7 5 M ms mur ove e peood

Boeow 20 Send or Loomy send ' ' ' ' * * ###"''''*" 'f ""***h''"' ''''"d'' '" * D'"d '''*8 ' 8' ''d
i

20 35 heun D'**"'""d* ''*" *"# **'**** " ' ' ' ' * ****d''''''*** . <-
35 50 Loom or Sitt Loom ed f or sous that have e high phosphor s fining caoecety. Apphcetion retes o'u ,

'

. C Loom phosphorus fertitiser can uswetty be reduced by 60% when bender %
, ****'''''''''''h***h''"''''''h'''""'''d"**'h'''''''DI"'Y''#b

Above 135 U,voily organic poet or mwett possibly iron which may reewit 6n veedd reduction of some crops %

Thi vrrter hed6ng'cepec6ty of a held, when irrigeted end allowed to drain. POT ASSIUM, M AGN ESIUM. CALCIUM. SODIUM :
e appessimeissy huf the utw etei percentose About heef the water hoid. Potass>wm deficiency is most commonly eseccisted with seed and/or sendve

. eng cepecity asaveHebte for crop h soils M egnesium ce%.ency es much less common then potusium deficienc y
ipg. " ' * a ~ "' ' a " ad v a " * c * ** " 'ad '"* ** * ae v a "' * * '" " ~ ' "% .f , sk.eete wet to ee.,eiion mee~,es the - of ec 6dity - * * * = * "- ' * " * ** * ~L" " W * *m ehrary. A pw ises , hee to 6. .id. ps 7.0 .s newi,.i. end a pu eeter ch.ne.. bio sodium p.re.ninge irre,etion water cdeiesom ver ving ocnownis

, , , , , , , , , , of these odements and showle be considered when cetermming a soo

}.g ' PLANT RESPONSE fertHity proprem.# '

Sesoge 4 2 7 Too acid for most crops to do won SULPUR: e

4.2 S.8, * Adapted to growth of ecid tolerant crops sulfur defic 6ency 6s generally associated with sandy sons that have en
Adapted to growth of most erops oroenic metter levet less then 1.3 %. Application of some of the swHu1.5 ,4.0 r-

4.0 7.5 Optimum range for crop prowth fertiinner in a starter fertihrer mey prevent early seeson deficienc y m some~
7.63.4 Adopted to growth of most crops crops. Verving emounts of swifwr can be found in 6rriget6on water and

Above 8 4 f ndicates e severe sodium problem; amould be cons.dered when applying swifwr f ortHirer. -I
I

- However, sodium probioms can occur et '

ZINC-[* pH voiwes lower tfsen B 4.' -.e Z6nc fortmaer recommend hone ere for en inmpan6e source owch es amc '*

5 FfEE LfME/ eulf ate whch 6e broadcast and incorporeted Th6s method of apply 6ag ame
A positive test (Yes)'6e'dlcetes that the soit contains c' ester then 1% f reelime futiham powld have e residwel effect for 2 4 years Zinc fertiliter con>

siso be mcluded m starty fertiliter and bonded at ebout 20% of the toELECT RtCAL CONDUCTavlTY: ,

commended broadcast rete Thes method of applic ation will probably need
Electrice conductevrty (ECg) of the setweetion peste estract meesures the to be repeated ennwoHy dependmg on soil test veiwes Zinc cheaste f ortehaers

sou esiintty. Ptent tolerance to setmity varies. but above some level all crop mey be used at about 1/3 the apphCetion rete of inorpenic products
yWids begin to decline The f ollowing table relates sehnsty levels to es pected
crso response IRON:

SALINITY LE VE L E XPECTt 0 YlE LD RE DUCTION, % Broadcast applications of inorpenic Iron f ertif 6ser, such es f errows swif ate,
are instf active in correc t mg 6ron def cienc y because enorganic 6 ton is

*nry 0 owickly tied up in the soil An iron deficiency 6s best corrected by aprovingW 0 f0
Th'''*P*''"*2%''"***'""'''**''''*"Il%'*''''''***I'''''''''Me$um 10 25 2b30 peHons/scre boomame m soon es owHiciet le.' foi%e m peupt

Higm 25 50 to 6ntercept the sorey. The sprey application may need to be ropeeted i'
y ,,, g ,,n go, goo

yeilowmg of f ootege persists
y foot weter queltty, eneneoement, or water penetration cowse solmity prob-

M ANG ANESE, COPPE R AND BORONjlems. So48 eelierty es reduced only by feeching w'th good awahty werer A
leeching requirement con t>e calculated if the crop to be p*own and sou. Yieid response to these nutrients is unkk ely 6n most c ases Howeverjor

crops do have a h'gher reawirernent for these nutrients and a y eid toand 6eripation water sermity are known
**# " "' " '

E XCH ANGE ABLE SODIUM PE RCE NT AGE - cess.ve sop'lications of these nutrients may cesse tonicaties in some w
This vs we indicates the degree to which the sod enchange comples se satu . y,, tertisite,s conteming these nutrierits writh s outionr

tied with nod wm E acess enchengeable sodium reduces water permeabihty
LIME REOUIRE MENT: '{and is tonic to some plants
A hme roowiremet es covmlned on sous the uve e pH of 6 2 or less Bs
hming acid soHs, beur crop growa and increased yields em che H jE XCH ANGE ABLE SODIUM

PERCENTAGE E xPECTE O PROBLEM ochieved. Optimum soit pH voi es very =;,pending on the crop being grown.w

Below 10 GenereHy no permeeod.tv problem due but, m eeneral, should be betwun 6 0 and 7.f Before t+meng study the
to sodeum However, sodium sensitive foHowing f actors to determine the necessity of hme (1) pH in the subso |
croot may show leaf bwen. ohould be less then 6.2, (2) omowns of hme being opphed in the irriget,o. )

water, (3) crop being grown. Thorough incorporation of hme into t*c '10 16 Posalbio permosoihty problems with
ciey looms and cJays surf ace 8"of soil es necessary for manimum eff ectiveness Apply hme only

Above 15 Permosointy problems ese lat ely on ef ter the soil has been toeted since too much bene may be es harmtwt
oil mineral nous wNh possible escep- se too fittle The hme recommendation es based on an eHective calciwn

tions of sends and loomy sends cerbonate equivalent--ECCE -of 60% The recommended leming so.
High sodium echo con be reclaimed by appbcaton of a ce6c6vm nowrce swaH increase toH pH to soproalmetely 6 $ in 3 years E CCE es dependent or
(nee Gypsum Mogwirement) and thorowoh leeching fiaeness of hme, purity, and amount of water present. Know the E CCE

s
before applying hme so shat the neccesary edswetment 6n applicatsoe*

OCG ANIC M ATT E R; . .. , . rein een be made'Seit evennec metter constat,s of deceying plant and en6 met residwes The
G Y PSUM RE QUIR E ME NT-ernowit present in eols is influenced by the eJanete of the eres and maneo,..

ment practices Orsonlc metter inffveaces son strwetwee, eeration, water Gypswm requirement recommendations ese made when the eschengub'e*'

per.etration, water holdias cepecity, and provides a source of piant nutr6ents oodium percentape esceeds 10% The recommendation is given m tonv A ot
especially nitropen, phosphorus ed switur. 100% gypsum. Gypsum (ceicium) 6s roovired to reeleim soils high 6n sod.wn- , .

c. odic sessi. in ud,uon to opphenion of gypsum, the sodium ef f ecie< i *
,,,g ,' soil must heve proper drainege and be leeched with good uwehty wave,*3
Netrogen recommendatiore era based on oreenic metter er organic nHropere. (hion ceicium, low tod wm) to remove the escess sodiusn
n6trata-rotrogen, crop to be grown, and yieid goal pr.penc nitropen_es the if soils contem more then 1% free bme the folloaine meterials may be
astrogen bound to ergenic metter. Approalenetely 2 5% of this narrogen weed 6n piece of gypsum. Convert tons /A of gypsw e yequired to tons oe

becomes eroJtabse dur6ng the premng season Notrete-. nitrogen is the f orm in, mate,ial wectes by useng the appropr6ete f ector.
cf nitrogen meet eveJiabJe to pehnts Avestebie nitrogen is the amount of M ATE RIAL TONS OF M ATE RI AL

'orpenic stetrogee and nNeste-nesogen avoitecte to the crop dwrang the 1100% B ASIS) SQUIV ALE NT TO 1 TON OF GYPSUM
,4*ge3 wing season PopcornSw:fwe 0 19Nitrate-n6trogen is easHy leeches throwgh the soli profile end lost to the Elementei SwHur 'i. 0 19
Q, 4csop When high astrogen reies see recommended on sandy sous or long 0 61Swifurae Ac6dseason crops, echt oppocations witt better vtalise the apphed nitrogen end 0 )*

*e,p i, moed iete -seon def =y. n m, ogen fertin,e, is .cded to weie, t. t~ war y
Perenc Swif ate 1.09 f*weed fee fteod errigetoon, the nitrogen recommendetlens mey have to be

I
inereesed wo to 40% depend 6ng on ef f elenc y. TERTUME
alrhees 10 tone of manwee/A or more are epohad, reduce N recommendation Testure 6e e USD A tieselficat6en bened on the percentege of sand, a

osey in the eelt. Send, out and etey pertieses are divided eccording to sueey 30 the>Ahon. - -

of agh emownte of narogen remaining etter e erop ladncates en ocewmwlet6on PAmtlCLE PARTICLE SIZE
*

of nrirogen is .ccur.ng and e, amove of ,e,qnser es.wed be g,edveHy
redweed An ecceptobie 6 eves residwei nitrogen is 20-40 lbs1 A Levens send 50 mnerons to 2 munmetere

96H 2 to 80 mieroneeve end enowng cedpoetee then 100 te '(g e
r

Jrpeg pr. M ro*lts are property Cley Lees then 2 microns
Lagume efeps c
nodulated na llder te i eid be ac . eed &noce*Letlen may Tentwee effects plant nutrient holding cepecity, eeration, water penettet oi

e ead wcv heading tapecety.
,

| be beaeticia en many em _n.,,
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'

~''O' ' I'
.i t' +

N#MLA8LE
r noRus - -| I. ' - lbvAB R A Y P 1, com

}
'

r--

P Os
f'96C AR 50N ATE P, ppmv lbs'A

,
-

litCH AN'O E Agi.E PdT AS$1ULI, pp'" SKO2 lb$'A

o.* * *
2 '. 'W.LT E . SU L F U M ppen , .. ys

we n . ei . e , g

h. .S. . . l
3 -- -

, , . Ibr A. , ,

ra u . . p

i,, ,
,. g

f, <ECHANGE ABLE W AGNESIUM. ppm dt. MgO ids /A
[g ..< - - .

. .- .. i ,

,f XCHANGE ABLE C ALC1UM. ppm
'; ., i. , e

*' - e ,

. . .s ip. . ,

A s- . ss + , . . ,s, ,j, r. ,*

CHAMGE ASLE SODIUld, ppm . - ,

sw .g,. . ..-% . .. ..
*

l 'c . *,

AI LA2 L E Z INC. p**
.

k Zn IbCA
hw. . . m .

_

.e e, r- . . . . . .

| $.AILA5 Q COPPf.4, ggpr.J . ,,, , ,, ,, ,,. [ , Cy Ibn A
....,.e.,,c.,..i , ,, :.

,

- . . . . u.:' ' y .

. ,

nW4. . . a k &
[ VAIL 48 LE.

' ' '
.. , . -

F. *, ,r, ^. *.1.-4,r . <dE*;
--

f,, ,.. ...p.... Eg les A
, . ' ' - -

s . a n ,. . ., .w:

{NQ . Der * 4 er . . M(1 lbt' A.

ILA: . :. d.'.'19 " - ' E- S lepA
., - .

F

,s1 .- - . . .. e' M . ansia - .. s> .

' 988 A E OUI R E WtWT a' J5'2 vX M en N * U**
" Tons /Ae. - *S , 't;: ; t;,3 Pe= % SAR: 3.8.,

x2 vesou .ha ous h ur ',~ %, .'. . '
.. ,,

7'
h, Tonca

..... _. r u. . - _ ,.. .

g .c<'s-,~c & prw, u *. --
CLAY **"8 - : 9.2 LT '. 4 . O pCLAY

-

h,u"- - --O cague .
,

. .

<

-. - -_ ,.A

kh6 veavLoa L.Lon u . us e.vu m . mio = wm.weavwic- BY-

PLEASE NOTE SPECL'%_ R@AMENTB C0 B'WU _r,
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



u.., . . - . . _ . - .. . .. , , . .. , . . . ,
, , - 'go, i

- ' - - = mie 6 A e m e u e u .e a .a na me u w - __ eeJ *. , . - - - _- ,

g. , q
- ~ ~ - . < *, . c. 3. , 2

1 b' v. , u s,.- P H OSP H O T.US : p. -
-

CATUPATION PERCENTA*E t/'"
Groms of witir roovered ts we1 100 grams cf coll ta the naturstion point. Phosowtws. non+nobe42 nwtreent, as seedy converted to unsveelebie forms i

especi&lly in h6th pH, calciroows son's, or en moderets to catramely acid |
The netwretion percentage to res:ted t2 soll tentwr4 * "" * * * " ' " ' " ' # "'" ""*""'DU D""''''*

I
S*.TUR ATION PE RCE NT AGE TEXTURE ** * * * * ' * * * "

Beaow 20 Send or Lommy send # ** **"*" * '" '"*D'"d**"8***"
20 35 Sendy Loom D****'#**"'""*"#**'**'*'*""'#'"**'***''"d''''*""***# -1
35 60 Loom or Sitt Loem ed f or sosis that beve a h6th phosphorws fis6ag cepecity. Apphcotion rates o i

50 85 Clay Loom phosphorus fortebrer can wowerty be reduced by 60% when bandr %

.J'o% t 's.,,o,g., ,or - c, - -- O ' ~-s f e- - -"- ~ ~" -" ev o ' ".-
possibly eron which may reewit in yeedd reduction of some crops %

Thi wner ho4dme'ceoscity of a ensid. when nregetw and onowed to dron, POT ASSIUM, M AGNESIUM, CALCIUM. SODIUM:
23 eportaemetely half the saturetset percentage About half the water heid- Potassium defeciency ts most commoney essociated with ecid and/or sandy

-. eng cepecity Asavehecde for crop amot soils Magnaiwm def aciency se mweh lees commen then potesseum deficiency
e

LH - . ' but can occur en sandy soils Ce4C6um er sodium deficiency es seldom,if even
Th3 GH et e o04 gueste test to eseursteon measures the degree of scidity en found 6n sos's The presence of escoes medium 6e evolwated with the sa
gk ehnPty. A pH tous then 7.0 6e ac ed, pH 7.0 6s neuttel, and a pH greater changeable sodium percentege. Irregation water cdatab berving acsownts

-
een M to setenus of th em esements and should be consweed when aseiermining a soo

,~' PLANT RESPONSE fortsht y progrem.

T g '.2 f. |Sesoge 4 Too ac6d for most crops to do well SULPUR. -

u sa m Ad.pi.d io e,owth of =id toiw.nt crops g ,,, w , o e,,c ,,,, y ,, ,,,e,en, es,0cimed wi,h o nd , ,o,,s , n,ve e,

levei less then 1.3 %. Application of some of the sulf ur*S.S e s%O Adapted to growth of tnost ef ops""

O,,sgenic metter,,,,,, ,, ,, , ,, ,,,,, ,,,,,,,, ,, m,, ,, eve nt earl y se aso n d ef ic ienc y in some "4.07.5 Optimwm range f or crop growth

. 7.S * S .4 Adopted to growth of most trops crops. Verving amounts of sulfwr can t>e found in irregation water and
Aboast4 and.co.s e sever. sodium prooiem, ,now,d de cons,de,ed een ,,,iy ,n, swi,w, ,,,,,n,e, ,y

- However, sodium probleme can occur et

Zinc formaw recommendauene are tv en enorgen6c mwrce esch es 3.m ' j jzinc-
. 3 y pHvasonlower mens 4.'

;
,

* .'
F PE E L'W E ' oulf ate which 6e broadcast and 6ncorporated This method of soplying a.r c.

A positive test (Yes)'6n' dic etes that the soH contains greater then 1% free lems f or ilif e's should have a recedwel eff ect for 24 years 26nc fertillier can |J.-

edso be included se startpr fertihrer erid banded et noowt 20% of the to {
E LECT RICAL CONDUCTIVITY: .

commended broadcast rate Thes method of tophcehon well probably need j
Electreices condwettwity (ECgl of the e,etw etion poste es trect measures the to be reposted annwally depending on soil test verwes Zinc chelete fortihaere

ools sehnety. Ptent tolerance to sehnety verses. but ecovo some level ell crop may be used at about 1/3 the sophcotion rete of inorgen c products
yleios begin to decline The f oHowing table relates sehnity leveis to es pected
cf op response ARON'

SALINIT Y LEVE L E XPECTE D YlE LD RE DUCTION. % Broadcent sopheations of enorganic Iron fertillaer, such H f errows swif ate.
are 6nef f ective 6n correcting 6ron def c*ency becewse enorganic ron es

VFyLo* 0 clutch ey tied up m the so61. An 6ron defectency to best corrected by soreying
W O.10 'h' ''op with a 2% ferrows sulf ate solvt on (1% for potatoes) et a rate of
M edium 10 25 20-30 pellons/ acre beginning as soon es suf f ecient leaf f odese is present
H.gm 25 60 to '"''' C *o t '"' 'o ' e y . The sprey applacetion may need to be repeated a
Very Heph 50 100 yellowing of f odepe persists

foot water queltty, menagement, er water peneiration cowse salinity prob M ANG ANESE , COPPE R AND BORON , i
m

lemt Soil sehnety is reduced only by leeching with good Quehty water. A
leeceting requirement con be c.elculated if the crop to be g'o*n, and soll, Y&old retoonse to these nutr+ents is unhk ely 6n most cases However, stir,

c,u,s do heve . h,e e, ,cowi,-emi f o, ihese nut,sents e,d e ,.eid te-
,

1n
and 6,,,ge n w c w mi.n,t y .,e .no wn

~ v m u ' '" C" a ' a " ad v " "' a a "' f * * * * ** ~ " ~ aa' '' ' < ,
,

E xeHmOE..tE SOOivu ,E ReE NucE : cesseve applecations of these mutteents may towse tos cities an some w ,

This wsiwe 6md.cetes the degree to which the soil eschenge complea is netwr- Use fertiliters containing these nutrients erith caution |
cod with sod.wm E .c es. ..ch engeei. sodium , doces enot pwm.edsiy f,LIME REOUIRE ME NT-
and es tos c to some plants " " " ''"*"' " ' '' * " " *'"** ** " "' * " ' " * * " " ' * "

laming ecid sous,"better crop growth and encreased yields can ef teri ti -| 'E XCM ANGE ABLE SOOlVM
PE RCENT AGE E mPE CTE O PROBLE M echieved Optimwen so. ptre valves ver, depending on ene croo being grown.

Below 10 Generally no permoeoihty problem dwo bwt in envM. howid be between 6 0 end 7.5 Sofore hming siwdy ter
to sod wm H o wev er. sod 6wm sensitive fo8 lowing f acto's to dete'mine the necessity of hme (1) pH 6n the swtso. !
croos may show leaf bu n- showid be less then 6.2, (2) amownt of hme beias applied in the irrigat+o< tr

3 I10 15 P ossible pe r me shs ht y problems with , p p, gp ,,,, g,ng g,own. T horough inc o rpo r a tion of hme 6nto the
clay looms and cJoys surf ace 6"of soil es nec essary f or maalmum off ectivenees Apply hme only

Above 15 P ermosoiht y probioma ese lik ely o" efter the soil hos been treied since too much leme may be es hermNi
sil mineret soils with possible esceo- os too Httee The time recommendation is based on en eff ective cois wn

tions of sends and loomy sends ,,,g,,3,,, ,q,,v olent--E CCE ~of 60% The recommended hming iei.
H .gh ood.wm solas con t>e reclaimed b y sophcoton of a casc6um eowrce wind incesase so6s pH to oporosemately 6 5 in 3 years E CCE es dependert oe.
(see G ypsum Regwirement) and thorowph leecher g fweeness of hme, puttty, and amount of water present. K now the E C C fg

a . O G ANIC M ATTE R: .. , .
M'o'' sooly'ng hme so that the neceesary edswetment 6n opphc ei or*

rates een be modeboil oegens metter consist / of dec. eying plartt end enirnal res ed w as The
G VPSUM R E QUIR E ME NT-amowatt present in soa le influenced by the elianate of the sees and manoge

ment pr ac tic es Organic matte, infewences soft structure, eeration, water Gypsum reqwirement recommendations are made when the e.changenie ,*

penetrahon, water holding cepecity. end provides a sowrce of plant nutrients sodium percentage esteeds 10% The recommendation is given la tont'A of i

especieuy nitrogen, phosphorus and swif we. 100% gypewm. Gypsum (caic+um) 6s reavited to rectoim solis high in sodive' ,
(sodic soils). In addition to opphcotion of typsum, the sodewm ef fectec i ,

NITGOGEN: ,, a m y ,, g,g ,, ope d r e n e9e ed M 4ec h ed w im good aw M it y w o e '*j j
1Nitrogen recommendations are based on organic metter or orpenic nitro 9ern (high cocium, low modium) to remove the escase sodiuses

satretta)trogen, crop to be grown, and veeid poet Org.enic nitroten is the if oods contain more then 1% f ree hme the following materiMs may be
astropen t,ourus to orpenic mettet Approa6cnete4y 2 6% of th s nitrogen weed M piece of gypsum Convert tons /A of gypsure yequired to tons o
becomes evettette during the gresheng season Niteete-nitrogen is the f orm the meteriel seiected by wwns the oppropetete f acter.
of nitrogen meet evenable to peew+s Avolobio nitroeen es tne amownt of M ATE RI AL TONS OF uRTE RI AL
orpenic sietroces and n6trete-nepogen enaeole to the crop during the (100% 8 ASIS) ."A ' GOUlv ALENT TO 1 TON OF GYPSUMgrew 6ng sensort Po0C O '" I W''W ' O 18
Nittste.nterogen is easdy teached throwgh the soli profile end loet to the ~

E 6*~"' '' 8W" W ' ' C 19
crop when high nHropea retos are recommended on sandy soils or long p

hc Acid j, 0 61
eneson crops, echt sopbcet+ons witi better wtilise the opphed nitrogen end 8 W"W's witu t on. 'm -
ne p t, evo.o iete season def.oene, n n,t,0.ee f e,w,., io eoded io weier i

Ferr6c Swif ete 1.09 /..

weed f ee fteed erriget+en, the netrogen escommendetlens may heve to b,
encroseed vp to 40% depending en eff c6ency. TERTURE: i

girmers 10 sene of menwee/A or enere are applied, toevee N recommendet6on t e tv,e he e USD A eleoelf acet'ee bened en the percent *9e of send,
'

4

odey in the e.it. send, Wit arW etey portteles are div.ded eccording to oleer 30 the>A/esa. - -

$f aph emownte of n#trogen remaining etter e ef'co udicetes en occumulat6en P A RTIC LE PARTICLE SIZE
'

.f nei,o ,en .e .a wring and e wm .f f.etyser eh.use be eredwMiy -

redwe d An sceeotable sevd resuswes attre,en to 20-A0 lbs1A Laws send 50 microne to 2 mmimeters
SH 2 M M microns

greetee e9 ten 10015 eg et ve end show6d et

Legume steps c ( f rg tg%r. n reets ere properly Cley Lees then 2 macrens

neewaved na t eu er th d ese luomef s 1. eed moscastien may Teutwee effects plant nutr*ent holding capacity, eeration, wete penettete

I be benet.c.os many canst __ v, ,
sad wee n+5diae caoec'ty.

,.
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Greme at wmr reavited to wet 100 greme cf sole ts the eetweetton point Phosonorus, e r oneobils twtreent, e eso4ty converted to unsveilable f orms !

The saturet oa perceratege is rotted t3 toll textur'3. especi:lly 6n hr,;h pH, ce4ctreous solis. or en modsrete to ou trsme8y acid ,

""'' "" " ' """* *D * * * |

SATUR ATION PE RCE NT AGE TEXTURE rep 6d 6n ooits that heve e pH ronge of 5 6-7 5 but does occur over e period -

Beson 20 Send or Loomy Sand of time Application of phosphorus fertiliser in e band along side ano
I20 35 Sandy Loom wm the sud wru gencelly Wreen formar efbciecy and is enommend ' '

35 60 Loom or Salt Loom ed f or solts thet have e high phosphorus fising cepecity. Application rates o'

r *-O' ;50 85 Clay Loom urus f v r an vow ert y be red uc ed by 60% when bande

o'r elli 0| L ,o,g. ~ or m.c. --o'ah--'---"'--"~"''-'

possibly 6ron which may reewit in yeef d redwc tion of some crops % ,

|Ths water hondingIceoecity of e Sheld, when irrigated and snowed to drein POT ASSIUM, M AGNESIUM, CALCIUM. SODIUM:
ts appesa metely half the netweetsoiportenrege Above helt the water no6d- Potessiwns deficiency 6s most commonly associated with sced end/or senev |
eng cepecity leavailable for crop h. soais M gnesium deficiency se much sees commen then potese.um de6cienc y
,# y" but een occur in undy soirs coac6vm or oodium deficiency es seldom. if even

-ThD SH of a soE fueste teet to aseurotion meesw es the degree of ecldity or found in sods The presence of oncess sodium la evolueted with tne esr

Ck d6nity. A pH less then 7.4 6e ec 6d, pH 7.0 *s newtral, and a pH greete' chengeable sodium percentega arragetion water coaterde' wery6ng' amounts
of these elements and should be cons 6dered when eetermining a soneen k sakenne.

.

PLANT RESPONSE fertihty program.T {gQ f'
Sesoge 4 2 /, Too acid for most crops to do well sutPum-
4.2 S.S.' Adopted to growth of scid tolerent crops Sulf ur def*ciency is generally associeted with sandy soils that have en

level sees then 1.3%. Applicetion of some of the swifwrAdapted to growth of most erops1.5 e r4LC **

o,,rganic metter,,,,3,,, in , ,,,,,,, f ertilis er may prevent early seeson deficienc y in some~4.0 - 7.5 Optimum range for crop growth

7.5 - 8.4 Adeoted to growth of most crops crops. Verving amounts of sulfur can be found in irrigation mater and
-Above 0.4 Indicates a severe oodewm probiom, should be considered when opplying sulf ur fertiliser. te

. Hovrever, sodium problems con occur et 'i
ZINC:

6 (*- pH vaiwac lower then 8 4.T '
Zinc fertlhaer recommendatione are for en inorganic source such as sinc ',

i* .

F f E E Lnis t - i
**

eJ.
, owlf ate which 6e broadcast and incorporated Thne method of soplying sinc

A positive teet (Yesl 6mdicatee thet the soli contains gr*etee then 1% f reelime fortilizers should have a residwel effect for 24 years Zinc fertiliser con |
"'

also be included in startgr fertiliser and bonded at about 20% of the re |E LE CT RIC AL CONDUCTivlT Y: e

commended broadcest rate Thes method of sophcot6on wils probebly need
E6ectrice8 conductivity (E Cg) of the netwretion peste estract measures the to be repeated annueHy dependens on soil test volves Zinc chelete fertiliser
soH se8inity. Ptervt tolerance to salenity varies. bwt above some fevet ett crop may be used at about 1/3 the application rete of inorganic products
yields begin to decline The f ollowing table retetes salinity levels to espected
ceto response IRON:

S ALINIT Y LE VE L E xPECTE D YlE LD RE DUCTION. % Broadcast applications of enorganic Iron f ertitiaer, such es f errows swif ate.
are 6neffective in co rr ec ting iron deficiency becewse Inorganic iron is
ctwickly tied up in tee soil. An iron deficiency is best corrected by sorsy mg

0 10 the crop wrth a 2% ferrows euttete solvtson (1% for potatoes) et a rete of
4 25 20-30 gallons /ocre beginning es soon es swHectent leef foilege is presen*

H 25 SO 'O I""'c ept the sor ey. The sprey apphcetion may need to be repeated a
Vwy High 50 100 youowmg of f oilege persists i

|foor water quelMy, enenseement, or water penetration cesse selinity prob
<

*
e

noms. Soil eelinity es reduced only by leeching with good eweaty water A ,

leeching roovernment con t>e caaculeted if the crop to be g*own, and soll. Y6 eld response to those nutrients es unkk ely in most cases Howeverjor- ;#

'

and irrigation water sehnity are known crops do have a higher reqwirement for these nutrients and 9 yield re
'Y ' "' ' * i

E RCH ANGE ABLE SODIUM PE ACE NT AGE - cessive opp'hcotions of these nutrients may cowse tonicities in some w
-

This volwe indicetes the degree to which the soil enchange comples is satur- y,e ter3 siae,s containing these nutrients with cawt6on.
cted with sodeum E seess eschengeable sodium reduces water permoobility

^ {LIME REOulRE ME NT:and es tonic to some pients

A hme re wirement to determined on soils that have e pH of 6 2 or less Bi jE XCH ANGE ABLE SODIUM lamme acid soils, better crop growth and incrossed voelds can of ten bs '
PE RCENT AGE E XPECTE D PROBLEM ochieved Optimum soil pH volves very depending on ene croo being grown.

Sedow 10 Generouy no permeeoihty problem dwo bwt, in genero , showid be between 6 0 end 7.5 Sofore hming siwdy thes

to sodium However, sodium sensitive foHowing fxtors to determine the necessity of I*me (1) pH in the subso. |
crops may shon leaf bwrn. should be less then 6.2,12) emownt of time being applied in the irriget4ei g

10 15 Poss bie p e rme abilit y problems with water, (3) crop being grown Thorough incorporation of leme into ter
clay looms and cJoys surf ace 8"of toll is nec essary for mealmum ef f ectivenees Apply lime only

Above 16 P er m e abilit y problems ese lik eiy on efter the soil has been tested since too much hme may be es he'mtwi
sti mineral solis with possible ascep as too fittle The time recommendation is based on en effective ceJcewn
tions of sends end loorny sends cerbonete equevolent--E CCE -of 60% The recomenended hming ran

High codium solie can be recleimed by appliceton of a cosciwm nowrce wiu inceme wel pH to apprea6metely 6 $ 6m 3 years. E CCE is dependent or.
(see Gypsum Reowirement) and thorowgh Isacher$g fiaeness of hme, pwrity, and amount of water present. Know the E CCE

e
*

, ,
before soplying hme to that the neccesery ediwetment 6n oppbcatiorQRG ANIC M ATTE R. ,,,_

rates een be made
.

M oegonic matter consisti of dece1 ng plant end animal residwes Tn,&
G YPSUM RE QUIRE ME NT-amount present 6n som se 6anwenced by the ed. mete of the aree and enenege,

mer t practices Organic metter inf twences toH structure, eerstion, water Gypsum reqwirement recommendations ese made when the enchangeabis6

penetration, water holding cepecety, end provides a source of plant nutrients todivm percentepe esce+5s 10% The recommendation is given in tons!A of
especially nitropen, phosphorus and switur 100% gypsum. Gypsum (celcium) 6e reawired to rectelm solas higm in sodiw

9
ns

* ** '" *" ' " M'* * ' " * * ' " * * '
NIT AOGE N: Isoil must have proper dreinege end be leeched with good Quality watei

*Nitrogen recommendations are besed on orsenic matter er organic nitro 9*4 (high ce6cium, low codewm) to remove the escess sodeures
#Littet&nJtrogen, creo to be grown. end yield goal gganic nitteten is the g g ,o,3, gong ,n more theh 1% free hme the followieg materials may be
artrogen bound se organic metter. Appron6metely 2 5% of this nitrogen used 6n place of gypsum- Convert tom /A of gypsure coqwired to tons o
becomes sweatende dur6ng the gresheng season Nitrate-nitrogen is the form the meterial neiected by wwne the oppropr6ete fector.
of nitrogen meet eveeable to pennts Aveliebte nitrogen es tne emownt of M ATE RI AL TONS OF M ATE RI AL

*'ergenic entrogen end nitrate-nesogen eveileoie to the crop dweing the (100% B ASIS) EOulv ALENT TO 1 TON OF GYPSUM
C'o**^g o80804 .J-

PODCo'n Swi'W' 0.19Nittete-nittegen is sesity leeches through the soit profile end test to the --

Elementes Ewifwr % 0 19crop when high nitrogen retes em recommended on sandy solts or long
Q, g.

0 61Sulfur 6c Acideesson crops, opht oppbcetions will better utilite the sopbed nitrogen end
0 78help ta evoid tete season def c 6ency. ff nitrogen fertillter is added to weter e. . LimeSW''W' e

F erric S wif ete 1.09 7weed for hood ereiget6en, the nttrogen recommendations may here to be
encreened we to 40% depending on ef ficiency. TERTURE: I

alrhers 10 tone of manure /A et more are spoued, redwce N recommendation y,,,,,, i, , (,gga ,Joulf acetion beoed on the percentege of sand, 4

by 3 0 IttlA/ son. * * eley in the ee61. Sand, eJit and c4ey porticles are Wavided ec4erding to sise
+f ash emovets ef anregen reme.ning ettee e eco,6ndheetes en ecsumwlstion *

P A RYIC L E PART|CLESI2E
.f nere.on se occwring and an, em.v.n of f.etpser eh.w.d be gr.dwoo r
redwe.d An eu.pieesi. iew.s t.oidwei nitrog.a in 20-A0 ibe /A L.* a send 50 mwrene to a minimeters
greeter then 10015 ej sa ive end shewid ed S ist 2 to 80 maerons

,f rerr) Eoweficogp r.
n roots are properly Clay Lees then 2 micronsW meevoosegg er

I be . and 6acewastion may Testure effects olent nutr+ent holding cepecity, seration, water penetteticinedvieted naudosA leta er
be beaeocasi A seeny emnet and water h.6 dine sapeerty.

9 _ vg ,
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PHOSP HO Tt US : p;

- -. . . m n;,
N' v . , M ic.S ATUT. ATION PE RCE NTA? E t ma i

Gisme of wmr roovired ta wet 100 preme cf so61 t3 the setvretion point Phoepactus, a noneob68a nutseent.12 ses;ly converted to uneveiiabte f orms
especially la hth pH, catcocoows ooks, or in modstate to er trtrnef y acidThe netwerteen percentage le rotated ta coll texturs.
* "" * * * " " * " " ' * """"*"*D'' " ' ' ' *

S ATUR ATION PE RCENT AGE TEXTURE
ra,pid 6n cons thet have e, b,H reage of 5 5-7.6 but does occur over e periodBoion 20 Send or Loomy Sand , , , , , g,,,,,,,,,,, 3,,,g,,ws fortet6 or in a band erong side and

20 35 Sendy Loom betow the seed wiu generally 6ncreene f er1686:et ef bc. enc y and is rec ommend
3S 60 Loom or Sitt Loom ed f or solis that have e high phosphorus fining caoecity. Apot cation rates o''

=, = ' - -ho,vs ,m h,er -, we so eed-ed by men band.-
--'~~f---""-"~~"-"',-ee_m uswoe , o, ,,c ,.e, or mwe k possibly aron whch mov reewit in vesid redwction of some crops i%

TM water ho4d6ng cepeerty of a held, when IErepeted and eJiowed to drein, POT ASSIUM, M AGNESIUM, CALCIUM. SODIUM.
ta oportaimetaly half the saturettWe percentage About half the water hold- Potessium debciency 6s most commonly eenociateo with scid andIer sandy
e'ig cepecity isWeb4 for crop h tous M agnostum dehtiency is onwch less common then potees.wm deficienty

apH- r ad c '"**"a*'"***"~"*v''"'a**"*"
L .f . oh isoste eret to et.on me.w,ee the .egree of ecid,tv or **' "a =".'s'a "u p",e " e *f ou.es tod~m .s e,e,w eied with the e.fowed 6n oor T o
Cf kfdhnPty, A ph tem then 7.0 as ac6d, pH 7.0 es neutral, and a pH greater g, , g, ,

* * " I' '" of th ese elements and showed be considered when eetermming e soia
""

'. A-*H " [*
PLANT RESPONSE fortsht y program.

SeHHe a.? ?. Too acid for most crops to do well SULFUR: .- 1.

4.2 - S.S . ' Adopted to growth of scid tolerant crops Swif we def.ciency 6e generelay associated with se nd y sons that he,e en
4.5 40 Adapted to prowth of most cf ops ottenic metter level less then 1.3 %. Application of some of the swif we'

8.0 7.5 Optimum range for crop growth fertiuser in e eierter fertihrer mey prevent early sanon deficiency in some'
7.$ . S 4 Adeoted to growth of most crops crops Verving amounts of sulf we can be found in irrepetion water and
Above S.4 ledicates a severe codium pecolema should be considered when opplying swifur f ortdiser. e t

I. However, sodium problems con occur et i'

ZINC:
-

[- pH valwes lowee than 8 4.'

p r g g'(t gy g (
, sulf ate whch 6e broadcast and 6ncorporsted This method of apply 6ng senc

-.

Zinc fertitiser recommendeflons are for en enorpenac nowrce such as sinc ',

* *

p J, ~)
A positive test t Yes) 6adicatas thet the solt contains greater then 1% free lime f utihrers should have a residwal effect for 24 years Zinc fortdisse can |
-

also be 6ncluded m eterty fertiliser end banded at soowt 20% of the re {E LE CTRICAL CONDUCTIVITY: ,

commended broadcort rate Thes enethod of apphcot6on woi probably need i

Electrices conductivity (ECE) of the setweetion peste entreet moesures the to be repeated annwelly depend *ng on soil test volwes Zanc chosate fertibate l
asil sehnrty Ptent tolerance to sehriety verses. bwt above some feve elf crop may be used at about 1/3 the opphcot on rete of enorpenic products

r

ytests begin to decline The following table redates salinity levels to espected
evtp response IRON:

SALINITY LE VE L E XPECTED YlELO REDUCTION. % stoodcast opphestions of 6tsorganic Iron f ert6liser, such as f errows swif ate,
are 6nef f ecteve in corr ecling 6 con def aciency bec au se Inorpenic tron is

etwickly teed up in the soil. An 6 ton detsc6ency le best corrected, by spreveng.gg tf,e crop wo e >% ferrows owlf.to -,wt.on m for po,e,oes e, e ,e,. o,
, em,n ,,.,,

20-30 pellons./ecte beginnme as soon es suff.cient leaf fodese is presant25 SO eto intercept tee sprey. The sprey apphcot.on may need to be repeated s
very High 50 100 yeilowing of foilege persists

Peer wetoe owelety, management, or water penetrat6on cowse tehnity prob
-

=

tems Sou eehauty is resuced only by leech 6ag with good eventy water A
leecising reew.coment con t>e calcwleteo H the crop to be grown, and soit. Y6 eld response to these nutrients es unlik ely 6n most ceses However.,sor'

and erriget.on water sehnet, ero linown crops do have a higher reasirement for these nutrients and a vieid to
" " * * * ' " D ##

E XCH ANGE ABLE SODIUM PE RCE NT AGE. "Y "#"''bcations of these nutrients eney .

cessive sop cowse tonicities in some w
Thes yelve mdicates the dog'oe to which the sod enchange comples is satur- y,e vert hsers containing th*se nutr'ents with testion

sted with sodium E scess enchengsebie sodium reduces water permeedility
LIME REQUIREMENT:and es tonic to nome plants
^"- - t --n- ~ ~h-eHofu ~ oinCH.~o t ..u .co,UM "m 'as * 'a sa d'- 6*"" "*a er a*"' e ad *"=* v 'a c" * "" w,ERCENTaoE E x,E CTE o *RostE u
ochieved. Optemwm sod pH velves very depending on ene croo being g own

Below 10 Generony no permonoshty problem dwe bwt, m eenerai, showid be between 6 0 and 7.5 sofore hming study tar
to sodewr9 H o wever, sodewm sensitive fediowing f actors to determine the necessity of lime (1) pH in the subso |
crops may show leaf bwen- ehould be less then 6 2 (2) amownt of hme being opphed m the irriget o-

|10 15 P ossibie p e r mean 6ht y problems w'th wat (3) crop being grown. Thoroven incorporation of hme 6nto t* c

,y ,,e r.clay toems and cJoys ,,,g,,,,,,,,n,c,,,,,,,,,,,,,,,,,,,,,,,,,n,,, 4,,,, nm, on,,
Above 16 P errnesc alit y problems ese lik ely on ef ter the soll hos been tested since too much hme may be es hermtwl

oil mineral soils with possible escep~ es too httte The leme recommendation is Omw on en eHective co cwna

tions of sends end loomy sends certsonete equevolent-ECCE -of 80% The recommended hming een
H +9h sodium solis con be reclaimed by apphcoton of a cosciwm source witi increase soil pH to apprea 6metely S.5 in 3 years E CCE a deipendent or
(see Gypwm Requirementi and thorowoh leeching emenees of hme, owrity, erus amount of meter present. Know the E CCE,

, ,
bef ore soplymg hme so that the r ecessory adswet ment in opphceboa*

, _ 070 ANIC M ATTE R; ,,
tem con be madeTeel oegenac matter consisti of deceywg plant and on mel residwes The
OMVM REOWREW NT-

.
emount present 6n soll is inttuenced by the elemete of the eres and enenage
ment practacos Organic mette, influences soit structw e, seration, water Oyowm reawwement recommeadations are made when the eschenseeds* e

penettstion, water hold.ng cepecety, end provides a source of plant nutrients todium percentage escoeds 10% The recemmendation is given en tons' A of
especieHy nitropen, phosphorus and switwr. 100% gypsum. Gypewm (coscium) is reawiew to reclaim sous hism in sodwn- ,

(sodic sosis). In addrtson to apohcetion of gypswm, the sodium of fectec i
gg soa mwst hav. p,op., d,s.nege and be i.eched with .- ovaht, mm.*j
Nstesgen recommendeteens are betw on orpenic metter er orpenic nitrogeri, thigh es4ciwm, low todium) to remove the eacess sodurt
nuratenetrogers trop to be grown, and vield goal Orpenic nitrope is the if soils contain more then 1% free lime the following meteriels may be

astrogen trowrol to ergenic motser. Approalmsteiy 2 6% of th.s nitrogen wood en piece of gypewm Convert tone,/A of gypsure yogwired to tons o
becomes proxeante duttne the e esbar g season Nitrate-nitrose 6e the form the motorial seieeted by usang the sporopriete f acter.
of nitrogen mest eveMable to pleerts Awaksbie nitroeen is the emowat of M ATE RI AL TONS OF MRif RI AL*orpente e>itrogen and nHrete-ndaieten evadeele to the crop dwring the (100% S ASiti

,J
90Viv ALENT TO 1 TON OF GYPSUM

scw6ng seemort Popcom Ev'Nr 0 19Nittete-nterogen le oesley teached throvgh the toH profile end test to the .

L6emental Swifwe % 0.19crop When high nNrogen rates are recommended on sandy soils or long
SwHwrte As6d 4, O S1season crops, sput opphcotions weit better withee the opplied nitrogen end
u~ swHur - Onhoo t evoid iese -seon def scienc,. ff nn, ogee fe,tm or is added io weier i. .
Portle Swifete 1.09 /weed for tsood irripet6en, the metrogen recommendeOont may have to be

inc e w up to 40% depending oo eff ectency. TERTURE:
allrhers 10 tone of menwie/A or reswe are applied, redwee N recommendation Testwee to e USD A tieneJficettee bened en the percentage of sand, a

e6ey la the ee;4 3end, sitt erug eiey porticios are divided ectording to 64eN 3-8 lbadA./ ten. - *

tfich emownts ef nitrogen reme ning e+ter e scop 6mdheetse en accumulation P ARTic LE PARTtCLE SIZE *

et miteogen se ocewrmg and esg emovert e9 fort $liaee show6d t>e eredwthy
redweed An eecepteoie sevel residwei netre,en is 20-44 lbe / A Levois Send 50 mi<rene to 2 munmeters

Silt 2 to to mierenes e end should edgreater then 100 et te sa e

Leewme erope e V gr. m roots are properly Clay Lees then 2 mic rens

neewleted ni ists er be et end 6aecuteten may Teetwre effects plant nutr+ent holding cepecity, eerstlen, water penetratiot
be bene %ei ei.eny seest _ n, sad wetw headbag cepec Pty.

,
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P H O S P H O T.US . p.SATULATION PE RCENTAVE: -Uta - N v.M 1,

Grams of witre teowired t3 wet 100 grams et sota ti the naturethan point khosphorus e non4 nobles nute.ent,2 eessly converted es uncve. leone f orens

The saturdion F ercentege le roQted t) solt teltvG especially in high pH, c.eleireous tolls, or in moditate to $strem64y ecid
o Hs- 3Mnmen us ta uneveileue farms is ans

P ATUR ATION PE RCE NT AGE TEXTURE * * 'N I "'" "'##
Beaow 20 Send or Loomy Sand d ** " ' ' ' * " ## " ' ' ' " ' " '"*D****8'''''" +

20 35 Sandy Loom ** * * " * * ' * * " * " ' " ' * " ' ' " ' " * ** * # d ' '' ** * "d
35 50 Loom or 56f t Loom ed f or soils that heve e high phosphorus finlag capac6ty Apphc ation retes o'. a
gg,gg

'"*** * "' ' ' ' ' * * " " " " *# D' "*'"D*"*#
$5 135 Cley * * * ' " ' ' * ' " "# ' "* D#

Abewe 135 Uowetly orpenic poet or muck possibly iron which may reewit in yiedd reduction of some crops %

The water holdmg' capacity of a held, when errogated and eNowed to drain, POT ASSIUsa' M AGNESIUM. CALCIUM. SODIUM .
42 appesa6metaly half the setwretedum percentage About half the weter he6d- Potessium deficiency 6s most commonly associated with scid and/or seeidy

- ene capccety le aweasebte for crop se.r, scals Magnesium deficiency is mush lees comnien thee poteesium deficiency
pw. " ' " a = " ' ' a " ad ' " " ' c S** * ' a - * * ' = ' a' "' " *' " a "vms .f . b.ete .ot to e,seration meesw,. me .epree of .det, - 'a a* 'a = ' a' a ' a-" '' a = '* - * ~' ' ** ~ * 'a ' a
cua-tv. A pne. -C .s acid, ps to ,e newt.ei. - a pH greater Chengeebis modium percentegs irrigation weier codelsaris korving eD%ownts

of these elements and should be considered when cetermining a soil
# *g " ,, * PLANT RESPONSE tertshty proprem

Sesow 44 f, Ton acid for most crops to do we'i SULPUm:
4.2 * LS , * Adapted to growth of ecid tolerent croos Swifur deficiency 6e genvally associated with sandy soils that have en

Aaeoted to proerth of most crope ,,,,n,,,,,,,,,,,,,,,,,,3,n g ,3 g. g,,n,,,,,n,,,,,,,,gn,,,,,,,1.5 40 '

40 7.5 Optamum range f or crop prowth ,,,,,g,,,3,,,,,,,,,,,,,,g,,,,,,,,,,,n,,,,,,,,,,,n,,,,,,,,,,,n,,,,-
7.55.4 Adeoted to growth of most crops ,,,,, y,,ving emounts of switwr can be townd 6n irrigation water and

.Above E.4 Indecotes e severe sodium problem; should be cons 4ered when applying sulfur f ortshier. *1
i

640 wever, sodium problems can occur et '
ZINC-

. 6 yd - pH voiwes lower then S 4.#

Zinc fortlheer recommendatione are for en inorganic powrce euch as renc ** *

" FIEE LtMEi . . owlf ete whch is broadcast and 6ncorporated. This method of applying sincJ. -e
A positive test (Tes) 6adicatee thet the sole contains greater theh 1% f ree lime te Waers should have e residwal effect for 24 years Zinc fertillaer coa

elso be includeJ 6n sisetgr fortshser and bended at enowt 20% of the reE LECTRICAL CONDUCTIVITY: i

commeded broadcen rete Thee mmod of apphcetmn wsH probably need
E lec t r rc el condweteve1y (ECg) of the netweetion peste estract measures the to be repeated ennwedly dependme on soil test volwes Zinc cheiste fortshree
ooit tehnity. Plant toneronce to sehnety varies but above some fever en crop may be weed at about 1/3 the oppheation rate of enorganic products
y6e ds begm to decline The followmg table reistes salmity levata to especteda

cesp roeponse IRON-

S ALINITY LE VE L E XPECTE D YlE LD RE DUCTION. % Broedcast opphcotions of 6nergenic tron fertiliser, such es ferrows swif ate,
ere inef f ective in corr ec ting tron defic ienc y becewes inorganic 6fon is

Very Low 0 qu6ctly veed up in me sod An 6 ton debeiency h but cureetw by wreymg
Low 0 10

'h' '''D "'th a 2% ferrows owif ete solution (1% for octetoes) et a rate et
Melum 10 25 20-30 pations/ecte beginnme es soon es sufficient leaf foilege is present
High 25 50 sto intercept the morey. The aprey apphcot on may need to be repeated i
Very High SO.100

yellowing of f o tD90 persistss

Peer wete, twe rty, meneeement, or water penetreten cause sehnity prob-ey M ANG ANESE. COPPE A AND BORON.tems. Soel esimety es reduced only by eseching w'th good qwohty water A
leechene rooversment con be ca culeted H the crop to be grown, and soil, Vield response to tweee nutrients es vnhk e4y in most cases Howeverys

and irregation wete so risty are k nown crops do heve a higher soavirement for these nutrients and a vietd reu
"" * * " " * '# * * ** "**# **#"''bcations of these nutrients may cawee tosicities m some w 'E RCH ANGE AOLE SODIUu PE RCE NT AGE cess.ve opp

Thrs selve indicates ue esgree to which the eu encherige comples is satur. Use fortehsers containing these nwtrients with costion.

Ct+d w'th sodium E asess enchengoeble sodewm reduses water permeabihty ^,
LIME REQUIRE ME NT : i

and is temic to nome plants

A hm wwirement 4 detenuned on soHs met have e pH of 6 2 m Ms O jE XCH ANGE ABLE SODIUM hmong acid soils, beup crop growm and meressed y%.ds com ohen bs '
PE RCE NT AGE E XPECTE D PROBLEM ochieved Optimum soil pH eslwes very depending on the croo being groan

Beson 10 GeneraHy no permeeoihty problem dwe bwt en eenvet, showie be between 6 0 and 7.6 Before hmme etwdy tar
Ito sodium However, sodium sensitive foHowieg f utors to dormine the necessity of hme (1) pH in the subso.

crops may show leaf bwen. should be less then 6 2, (2) emownt of lime being opphed m the irriget.oi
10 16 P ossible permeabihty problems with w a t e r, (3) crop bems grown. Thorowgh mc o r po r atio n of hme into tec

clay looms and cJays uf ace t''of cott is nec essary f or maalmwm ef f ectiveness Apply hme oniv
Above 15 P erm e abih t y problems see lik ely on ehm the coll hos been teeted since too mwth hme may be es hermtwi

oli mineral solis with posa,ble esceu os too fittte The hme recommendation is based ou en etf ective coic ew n

tions of eanos and loomy send' certiersete eowev etent --E CCE --of 60% The ruommendas hming ean
High sodium soHe con be reclaimed by opphcoton of a conc 6wm source ,,,, ,ng,,,,,

,,,, pg ,, ,pp,e n imately 6. 5, en 3 ye ars E C C E is capenden t
or

(see Gypswm Requirement) and thorowgh leacrung ,,,,,.,,,,,,g,,,,,,,,,,,myn,, ,g ., ,,eu n t Know the E CCL
,

* before appe ing hme so that the necessary asswetment on oppi.c atioavQ"G ANIC M ATTE R: ,, , ,. . . toes con be madeh eegens metter consisti of dec. spas plant and onwwel res4wes The
. omowat erasent 6n sov is anNor4ed av the olamete of the area and renneee p YPSUM RE QUIRE ME NT-

fnent crortices Organic matter inftvences soft etewctwro, eeretion, water Gypewm reowieement recommendations are made when the enchenpeaba*

pervetration, water holding capecity, and provides a towece of plant nutrients tod6wm percentsee onceeds 10% The recommendation is given m tons'A ot
aspecielly nitrogen, phosphorus and ewif we. 100% growm. Gypewm (cele,wm) is reovered to reclaim solas lugh m sod.w ,

n-

loodic soils). In m$dttion to opphcation of 9ypsum, the codewm ef f ec to- t
gg ,

oosi must hev. prope, d,s.nege and be inwhod with .ood owooty w.,e.*;
Netregen recommend.etions are based on orgen6c matter er organ c nitroeeri, thigh ceicium, low sodium) to remove t%e esceas sodium
nHerts netrogen, trop to be grown, and yield goal Organc nitrogen _6s the gg ooiis contain more then 1% free hme the folio *ias meterials may be

nMrogen tpound to ergenic metter. Approa6metedy 2 6% of teet nitrogen Weed in place of gypewm Convert tons /A of gypture coQwired to tons o
becomes poesteente dur6ng the prestsing season Nitrate-nitrogen is the f orm the metviel eeeected by weing the appropr6ete f actor.
of nitrogen meet evesable to poemts Avellebre nitroeen to the amownt of W ATE RI AL TONS CF M ATE RI AL*organic metregos and mMrete-neesogen evsaebte to the crop dweing the (100% BASISI , s SOUlv ALENT TO 1 TON OF GYPSUM
ersome seemors P00C8'n Ewifwr O 19Niteen-netrogen is essay leeched throwgh the sons profile end lost to the .

E 6emented Mwe 0 19

Swl'W'w' A8id d. 4ed sp When hegn nNeogen retet ese recommended on sandy soils or long
6 0 81

eesson crops. spot applicatione witl bette utisine the opphes nitrogen end OnL~ for -
m is eve 4 i.te season detsuit, f f enre.se ferwm is e.ded to e,sier e_ .

Ferric SwHete 1.09 e
weed fee flood irrioetion, t*e pHrogen escommendettons mey have to be
trwesened we to 40% depending en ef f eeency. TE RTURE :
althors 10 sene of menure/A er enere ere applied. redwee N recommendellen y,,gy,e is e USD A geneJficetten beoed on the pecentope of sand, e <

esey in the ooit. Send, uit end evey portiesee ce divided accereme to sitehy ac apedA/een. - .

e4aph emown's of nitrogen reme.ning eher e woo 6adiestos en oceumwletion PARTICLE PARTICLE S:2E *

et m trogen 6e ocewring and the ernevert of fert)liser show6d be prodwouye

eedered An arcootabie sevd revowed nitre,en le 20-40 lbs /A Leveds tend 50 mnseene to 2 munmeters

greetc then 100 le ce sa ive end showie <ed Sitt t to 60 microns

et
>T,bef e ,3

' gr. n roeti ere properly Ctey Lees then 2 miereat
Leewme ereos e f

u L sed 6amewtetion may Teature effects plant nwerterit heiding caoecity, eeretion, meter penetratioeneewietes a4 uuv
e ead wete heading sepecrey,be sienef e se #m many eeses . _m.,,
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P HOS?HO RUS : gr .- W3 v..ns.
Paioephstws. e non+nobile nwtrient, e easily converted s3 waevailebte f ormsGreme cf wets roowered 83 wet 100 oreme c4 soH 13 the netweetion point-

The :.:turstion percentage to redeted tD soli teItur3 especiolly 6n high EH, catetreews solts or in modsrets to catremely sod
eous The conversion cf fyt61irer Choephorws 13 wn>rsitable f Frns is iets

S'.TUR ATION PE RCE NT AGE TEXTURE rapid ln toils that heve e >H reate of S S-7 6 but does occur over a period
seion 20 Send or Loomy Spd of time A pplic a tio n of ohosphorus fortditor in a cand along side eno i

20 36 Sandy Loom ,,,,, ,, ,,, ,in ,,,,g, g,, crosse f p1 Hie r of fic iec y ed is r ec ommend 1

36 60 Loom or SHt Loom ed te e me beve e high posp%rws fiaipe cepecity Appbcation rates o* *
I
I

S0 85 Ciey Loom phoopurws twtHian un wwy be toda A by 60% vvhp bande= *-- ~
l

'$5 13S Caey cess.ve rates of phosohorws f ertiliser witi redwce the evellebe8"
Above 136 Uwelly orpenic poet or mwek possibly iron which may reewit in viesd red at tion of some c. m lo

ITh3 water ho4deng'capac6ty of a Sad. when 6eripeted end eliowed to drein POT ASSIUM, M A G N ESIUM. CALCIUM. SODIUM:
e epo, .immei, *eit me oiw,et.pe,conie, Ab.wt heit me we e, hoid'. 1

Poten.wm debcincy to mon commonly associoed w% ecid and/m .am |eng capocrty leavenable for crop san sous Magnesium deficiency is much sees common then potassium debciency '
P "-- ' ' " bwt een occur 6n undy scHs C6&ctum or nodium deficiency is seldom. If esen
The CH of a toa peste erot to esserstion meeswees the ooeree of achdity are ,,, n, gn ,, ,, y3, ,,esence of oncess modewm 6e eveiuoted with the es
rik elintty. A pH less 1 hen 7.0 le acid, pH 7.0 re newtrol, and a pH groeter changeable sodium percentege. Irrigation we1er coataEns' herving etnowna ]
**a?Che*en=* of taew eiements and snow >d be cons 6dued w +n eetermining e sod .

g1 PLANT RESPONSE fertihty prog'em-'" '

ltesoge 4 3,. Too acid for most erops to ao weH SULFUR: +-.

4.2 . S.S . '' Adopted to growth of sced tolerent crops S wif we defic ienc y 6e ponerony associated with sandy cons Les have en )

*S.S 4C ? ' Adapted to growth ol most efope orpnec enetter level less then 1.3%. Application of some of the s# wr , ;t

fortuire in a starte fertihr,er mey prevent evly season oeficiency in some80 7.5 Optimum range for crop prowth
7.5 54 Adopted to growth of most crops , , , , , _ y ,,, ,,, ,m o,n g, , ,,igo, con be found en irriestion water and

-Above S 4 Indicetes a severe sodium peoblem, should be considered when opplying sulf we fertiliser. *1
fteowever, sodium problems een occur et '

ZINC'*- pH vaiwes lourer then S 4.' ..d
Zme ,e,tn,s ,ecommendeoons are fo, en ino, nic eow,ce .uch - ..w

-
- -~ y , ,g , ..

, outfete whch 6e broadcast and incorporc ted Th6s method of coolylng sinc )
. .

A pos6tive teet (Yes) 6a' dicatee thet the soH coatw.ne g'estet then 1% free hme fertihrers should have a residwal effect for 24 years Zinc fertiliter can>. '

eito be 6nclude$ in starty fertditor end banded at soowt 20% of the re |E LECTRICAL CONDUCTIVITY: ,

commended broadcast rate Thrs enethod of appi.c ation will probably need i

Electreesi conductrvity (ECg I of the setweetion posto estract meesares the to be rooseted ennwoJly dependmg on soil test volwes Zinc chedste fertihaer
son sehnny, Ptsit tolerance'to sehnity varies. bwt ecove some leeO all crop may be und at about M me sophcem eme M inorpens preducts ;
ylWe begin to decline The followirus table relates salinity levels to enpectos
crop response 1RON: ,I

S ALINITY LE VE L' ' " " * " E XPECTE D YlE LD RE DUCTION. % Broadcast opphcotions of 6horganic iron fortuiser, such as forroos sw;f ate.
are 6neff ective in correcting iron def ciency becewse inorge'uc 6Pon isg Owickly tied up in the sail An iron debciency is best corrected by soreyingg,gg the pop with e 2% fenows sulfOe solwt.on H% for poteoes) et e rate of

M edium 10 25 ~

,

l20-30 peHons/ecte bogmning as soon es swfficient leaf foilege is presev
y ,gg g5.gg to inteeceot the sorey. The soiev apphcetion may need to be repeated it 1

Very High SC 100 yellowest of f oilege pers'sts
Fnoe wetoe eweitty, meneeement, or water penettethon cavu sehnety probv M ANG ANESE, COPPE R AND BORON:
boms. Soes eehnity es reJwced only by eeoching with good owenty weio. A
leech 6ng risawirement con t>e ceicwleted if the crop to be s'own, end soil. Yseid respSnse to ensee nutrients es unnkely 6n most cases Howeveqsor
and irespotion water seiinity are known. crops do have e hignet roovirement for these nutrients and a vieid re

may ocewr, such H in um sods whee W orgemc mew mv 4 W
E xCH ANGE ASLE SODIUM PE RCENT AGE, cesseve sopbcetions of these nutrients may cowse toniceties la somew
This volve indicates the dog'ee to ww.ch the soil enchenee compien is netwr- y,, t,riinge,, containing these nutrients with cowtion
tied with sodium. E acess enchengosoie sodewm redwces water permeabihty " |LIME REQUIRE ME NT:and m tssic to some pients

hming ecid sous, bette crop growth and 6ncreeted yeods can of ten bs j
^ h*' ''QW'eement n deemined on sous that have e pH of 6.2 or im O

E X"t4NGE ABLE SODIUM
PfRCENTAGE E XPECTE D PROBLEM

- oc h ieved Optimum sea pH vetwes very deoending on tee troo being grown.
iSedow 10 Genereily no perme ointy probiem dwe bwt, m general, showld be between 6 0 and 7.5 sefwre hming. siwdy the

to sodium However, sodewm unsitive fonowing f actors to determme the necessity of hme 't) pH in the wtsse- |
croos may show leaf bw n. should be less then 6 2, (2) emownt of hme being opphed in the irriget.cae

10 15 Possible permenellity problems with water, (3) croa bems grown. Thorough inc o rpor a tion of hme into tec
clay looms and clays surf ace 8"of soil es necessary f or rnea6mwm eff ectiveness Apply hme only

Above 15 P ermosoiht y problems e.e lik ety on ,,ter the ooit hos been teced sieme too much hme may be ei hermtwi I
'sti mine r et solts with possible onceo' es too Nttle The 16me recommendation se Desed on en effective co c ewa n

tions of sends and loomy sends cert >onste eqw v alent--E CCE --of 60% The recommended hming een
Hegh sodewm soils can be reclaimed by sopbcaton of a te6c6wm towrce

will increes,e so64 pH to aporea6metely 6 $,in 3 years. ECCE is dependeet
or.

, , , , , , , , , , g,,,,,,,,,,,,,,,,,, ,g ,, , ,,,, , ,, g ,,, ,, , g g ,q |(see Gypewm Roewirement) and thorowgh leeching
,

,, , ,
before soply6mg hme so that the necessary m$lwstment in opphcotica l*

. . O'G ANIC M ATTE R: 1
rates con be modeTeit weens onetter constati et decepg plant and en6mel residwes Tne

- amount present 6n sus to 6nhenced by the ehmete of the roe end mene,e o v >S U M R E QiLi R E M E N T -

ment practices organic morte wiwences eosi strucio,e, eerst.on, weie, oypsum r wirem.ni escommendations are mode when the .achen,.seis*

penettetson, water holding cepeerty, end provides a source of plant r utr64nts codium percentepe escoeds 10% The recommendation is given 6n tons' A of
espec6elly nitrogen, phosphorwe end switur. 100% gypwm. Gypsum (cele wm) 6e reew. red to reeleim soils heen in sod.w

9
n-

(sodic nosis). In addetion to application of gypsum, the sodium ef f ec tor i
q q gg g ; so si mun neve p,0.or dromege .nd be iesched with ood owsoty we,e.*;
Nitrogen recommendetions are based on orgemt metter er orgemt nitroge'i- (hwh coscium, tow todium) to temove the sacess sodiuen
nrtrete-rutregon, cree to be grown, and viend goal prgems attrogen to the if osits contain more then 1% free hme the followieg meteriets may b
nPtrosen trowrug to ergenic motser. Approa metely 2 g% of *his nitrope" weed 6n piece of gypewm Convert tons /A of typsure yequired to tons o
becmas eveneerse ductag the greenne sesoon Nettete-attrogen is the form in, met ,,er seiected by using the appropr6ete f acter.
et n6trogen meet owsmebse to pleerts Aveliebie nitrogen to the amount of M ed E RI AL TONS OF M ATE RI AL*

*organic entrogee and n>trate-n?rween evein ele to the crop dweing the (100% S ASIS) J SOufV ALENT TO 1 TON OF cyrSUM
e

prow 6ng sensorL
Poocorn SwHwr N, O.19 :N6tre13-ntteegon la easity toeches through the so64 prehte end lost to the

Er 99 When high nrtrogen retes are recommended on sandy soils or long ,
0 19 |E 6ementei Ewif we %

4..
Ce 91Sw8turic Acbdomenon crops, split epohcotions wfit better utahaa the opphed nitroyen end On,,eo o evo.e ic. me.on defic .ent,. if n,i, ogen fe,uh,, is moded to ,eter t_ . u ma i stor

ForHe S*'f ete 1 09 s '' jused f or flood prisetion, the n6tropen recommendet6 ens may have to be

tr*cresees we to 40% Werwe6ag on offic tency. TERTURE: I '

'

Wrhers 10 sens of menwre/A or more erg sophed. reduce N rec ommendellen TestwreYe USD A cleatifice.cn bened on the percentage of send, a

by 3 0 lbeJA.fien. - - esey 6n the een Ser.d, slit erw voy partiuse ore divided eccorging to size
94ch emownis of nitrogen remaining etter e crop 6rus6cetes en ecsumwiet6on PART CLE PA9TICLE SIZE

,'

of attreeen as occurmg and eig emewm of fectpisee showed be prodwouy
reduced An ecceptable teves reedwas nitrogen to 20-A0 lbs IA Levo's Stad 50 mnerone to 2 mmimeters
groeic rhen 100 at ce e . and show6d - ced out a to 50 m6 crone

Leewme .,,p ces V fe,$ gr n rests are properly Ciey Lees thes .1 micreas
emeew ned niudgeh usw w eq,I be e . ead enousteen may Testwre effects p6ent nutnem hoiding seoecity, eeration, water penettet o.a

be beache+ fa ewy seest r,, . and wete n.6d6ng sepeerey.
,
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F HOS7H O C US :CATURATIIN PEICE NT A7 E: -

L roms sf wee reewwed t) wet 100 proms of sow t) the netweetion point. Phonohuws. e noneob+4e twtrient. in eessiv converted t3 wrev6elebie forms
The setwriteon percentees og rotted t) soit t3ctur$ especisly in high 3H, ceicereews soles, or in modteste ta estremsiv oced

* * " ' ' "*""#*" """" ' " " " * * * ' ' ' "
SATURATION FE T.CE NT AGE TEXTURE

''## '" " " ' ' ' '" '*"'' ## *** " ' **" * # ' d
sedow 20 Send or Loomy Send ''D** ##'"''D*" '^ '"' ""'#" * ***d * "8 " ' '"'

Sondy Loam - w ~ ~ w'
"< - fe ~ -e" ~ c ~ ~ - - 'i20..350 Loom or Si,, Loe,n

ed f or soils that have a high phosphorus fixing cepec.ity. Apohcation rates tso ** C- phoe horus ,e,,ih,e, .e, wswo y be reduc ed by 0, who, bandom

Ab ,'e 'il *L y .rt.-~ .e mm ~ ~ e -- ' h-h- ' a ~ ~ -"- -" "'" f e'

pouibly iron which may reswit in yield redwet on of some crops. %-
Th@ water hold 666 cepecity of a asef d, when artipated end erlowed to drain. POT ASSIUM, M AGNESIUM. CALCIUM. SODIUM:
t3 eportswnstely half the 64tw etsen poecentose About half the water hold-e Potessium dehciency is most commonly essociated with scid and/or sandy
ang capacity 6e eveliable for crop ime oosts M oonesium deficiency se mwch lees commen then potees wm def.cienc ypg tsut een occur 6n sandy soils Calc 6wm er todium defic 6ency is seldom,if even-

Th9 gH et a tool poete wet to setoretion meesween the degree of acidity er found 6n soies The presence of escoes codium 6e eveiwated witt) the es
ch ahmety. A pH less then 7 0 6s acid, pH 7.0 es newtret end a pH erseter ,g,,,,,,,, ,,,,, , ,,,,,,,,,, , ,, ,,, ,,,, ,,,,, , ,,,, ;; , ,,, y 6 m g sos o w n i s
*U"''''" of these elements and showld be considered when setermining a soo

pH PLANT RESPONSE fortetsty program.

So 564.2 Too acid for most troos to do well gutpum: ,,

42 5.5 Adopted to growen of acid tolerant troos gg g, g g,g ,% g og , u g g
15 40 Adapted to growth of most crops tess tnen 1.3%. Application of some of the owlfur

o,,rganes metter level,,,,3,,, 3, , ,,,,,,,,,,,,n,,, m , ,,even t early se aso r, d ef ec ienc y en some '40 75 Optimum renee for stoo growth

7.54 04 Adapted to growth of most trope crops Varying emounts of sulfur can be found in irrigation water and
Above S.4 Indicates e severe podewm problem; g owed be considered when applying swif ur f ortihser. e

i

However, soc.wm probleme sen occur et
21NC-pH voiwee lower then S 4.
2m tenniw recenmendsbone are for en 6norpenic murce such as emc'

PEEE LIME:
'" * # '#N"8 ""#2 A positive test (V es) indicoros that the toH contains erseter then i% free hme f.rtilaters should have e residwel effect for 24 years Zine fertiliser een

E LE CTRIC AL CONDUCTivlTY: eito be 6ncluded in etartgr fertiliser end banded et about 20% of the to
80*"* ed broadcen rete This enemod of sophcotion wW probeely need

Electrical condwetevity (E Cg t of the netwration peste estract measures the to be repeated sanwelly depending on soil test volves Zinc chelate fortiheer
soH sehnity. Ptent tolerance to sehnity varies. but above Dome level all crop may be weed at about 1/3 the sopbcation rate of inorpenic productsve8de be6.n to dochne The f ollowing table rotates salinety levels to espected
erop response. imoq3 ) |,

S ALINITY LE VE L E XPECTE D YlE LD REDUCTION. % Broedcast sopbcations of 6noreenic are fertitiaer, such as f errows swif ate. |
''''"#''C'''' I" ''"'' Dng 6ron de N ienc y bocewse (norganic eron is . ) i

Vvy W 0 I' ' " d '' '' '* "' Y '' D'' ' " '" ''' *d D Y '# '' ' '" 8*W''''Y ''*d
"D '" 'h' **"'s^sw^if at e solut.on (1% f or potat oes) et a ret e ofW O-10 '"' "'8 "'th a 2% f errowM ediu m 10 25 ,

|20-30 pellons/ecre beginning es soon es swfficient leaf foitege es present
H .gh 25 50
9,, g ,,g go, goo to intercept the sprey. The sorey apphcotion mey need to be repoeted if I

yesiowmg of foilege persists .
Poor weter oweisty, menneement, or water penetration cause salenity prob.

M ANG ANESE. COPPE R AND BORON:6 ems Soil sehnity es reduced only by lea hing with 9004 Qwelity aster A ,

6eeching requirement con be casculated if the crop to be grown, and soil. Vield response to enese nutrients es unhkely m most cases Howeverp |
end 6rrigation water sehnity are known. crops do have a higher requirement for these nutrients and e y6eid re |

'"' " * * "U * * * 8 '"' ''

E MCH ANGE ABLE SODIUM PE RCENT AGE : "'Y O'#"''hcotions of tmm nutrients may c owse to nicities en somew
'

|cessive opp
|Th s wwe md<ei.s me d. gree io which ine sosi each.n.e cornpies is set. v,e ,e,,ih,e,s c ent,.n,n, mese nut,,e,n w, c ow,,on
|cted with sodewm Escus enchangeable sodium reduces water permeebelity a-

LIME REQUIRE ME NT:end is tonic to some plants
A lime toqwirement es determined on soils that have a pH of 6.2 ee less Sg

E XCHANGE A8LE SCOlVM
II*'"8 ''id '''Is, better crop prowth and increned yields con of ten bt-

PERCENTAGE E XPECTED PROBLE M
ocheeved. Opteswm soil pH volves very deoending on ene croo being grown.

Soon 10 Genveily no permeatihty problem dwo but, in pnvei, s owed be between 6 0 and 7.6 defore hmme stway the ,
to sodiwm However, sodium sensitive ,,,,,,,,, ,se go,e to determine the nec ess.tv of time til pH M the subsoi
croos mov show leaf bwen. should be less then 6 2. (2) emownt of hme being opphed 6n the irriget.o.

10 15 Poss ebte pe rmeabiht y problems with w ater, (3) crop being grown. Thorowgh incorporation of hme ento thr'
ctey looms and c.isys ,,,,,, g..of soit is nec essary f or meatmum eff ect,veness Apply hme only

Above 15 P erm eabih t y problems see hk eiy on ef te me pH h et been tested since too much hme may be es hermtwt
eli m6nersi sous wtth possible excep- u tw hm The hme recommendation 6e based on en eHocteve coac 6w r Ie

tions ot senos end loomy sends carbonate equivoent--ECCE--of 60% The recommended hming ret. I
High sodium soles can be rec! aimed by apphcoton of e es4c6wm nowrce will &ncrease soH pH to e pronimately 6 5 in 3 years E CCE is dependent on
(see Gypsum Regwirement) and thorowgh seeching fineness of time. Owrity, and amount of water present. Know the E CCEs

*
ORG ANIC M ATTE R: before applying time so that the neceenery ediwstment M opphcotoe

89I ergenec metter consists of deceybas plant and enimal resid w as The retn con be made

]ernouxt present M son to Mftwenced by the ehmete of the eres and menage G VPSUM RE OVIR E ME NT-

ment practicos Orpenic morter lefswences soH structure, eeration wete G ypsum requirement recommendations we enade when the eacnonpeabie'
penetection, water holding caoecity, and provides e sow ce of piant nutrients codium percentage onceeds 10% The recommendation is given in tons'A ofr

aspecially nitrogen, phosphorws and switwt 100% gypsum Gypsum (celeswm) is regwired to *eclaim soils high 6n sodiwm

(oodiC soils) In addition to appbcation of gypsum. the sodium ef fectorgg gg
soil must have proper dre.neee end be teached with por>d owohty watei

Noirspen rorommendatione are bened on organic matter or otten.c nitroperi (s.,n ,e,c,wm, low soc.wm) to remove the en cess sodewres *

noust>nNro,an, trop to be grown. end veoid goet Orpeec nNeoeen is the i,e ,,,contem mo,e men 3g ,,ee ame ,se ,on..ie, meio,ia,, me, 3e
s Neogen bowets to orpenic matter. Approaimetely 2 5% of thes nitropen weed 6n piece of gypsum Convert tons /A of gypswee required to tons o
becomes eveitable ewems the prodrms season Niteete-nitrosen be the form me metweO ereciou by wome the appropr6ete f actor.
ci nurogen most eveilabie to pleats Ave.iebie nitrogen is tne emownt of WATERfAL TONS OF M ATE RI AL
orpen.c nNrogen end nettste-nawogen eve;iedie to the crop dwrong the (100% B ASIS) EOult ALENT TO f TON OF GYPSUM
pr:wmg eensort
Nitecto-artrogen 6s oes6ey leeched throwgh the ooh profile end test to the Popcorn Switut 0 19

Elemente E.wifwe 0 19s
stop Chen high nitropen rates are recommendes en sandy oous or long
eeeson crops. scht sopi tetions wtli better wishao the applied nitropen and Switures Ac6d 0 61
belp t3 evo.d sete season deficiency if nNeogen fertihrer es ecced to weise Lime Sw'fW' 0 78

Ferrls Swif ete 1 09weed for flood errigation, ee nitroeen recommendations mey beve to b,
Mereesed up to 40% oeoending on efficiency TEKTURE* |
prhees 10 tone of monweer' A or more are applied. redwce N recommenoet'en Ten twee to a USD A tiessification bened on the percentees of tend.
C y 3 6 lbs /A/ son- cJay M the soll. Send, sHt and clay pertecies are div.ded eccording to sise
High emownts of netrogen remain 6ng ef tee e crop Mdicates on eetumwistion PARflCLE PARTICLE SIZE *

et netro,en 6e occurme end the emewnt of fertihaer show6d be prodweliy
reduced An oceeotabie sevel {t roeidwed nitrogen le 20-40 lbs / A Leve's Send to m6crons to 2 millimeters
greetee then 100 eps./ pre sa .ve end show6d be rebuted S Ht 2 to 50 m6crons *

Cie y Lees then 2 macronsLo v e trops ca p fr g' n,from ege.&rfvben roots are properly
nodwieted netsogeh fertinser alH r$t be ire' efieret Seed Mocwletion may Testwre effects pient nutrient he' ding cooecity, meestion, water penetrehov.n
be beaebcial in omy cases. 3 __ . , , esed wetoe headme caoecety.

. . _ . - . -- _ = - - - - _ _ - -
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7HOSTHO7US-PATU? ATION ?ERCENT A*E:
bems 6f wet;r reewered to wet 100 prems of soll t) the netweetion po.nt Paospurus, e non mob 4 nutrient. en easHy converted ts unevcasole isrms
The setwrit.on percentope is reisted ta son tastwee especidly in high pH, calcereews soles. or in meditate to satrimsly acid

' " ' ' ' ' ' " * " ' * " ' " " ' ' " '** * * * ' " ' * ' * * ' ' ' ' "
S AT U":ATION PE ACENT AGE T E XT UI.E M e 5 bM M hn occur he o mod

Be o* 20 Send or Loomy Send
' O

20+36 Sandy Loom

bemw W seed wiu genveW inunu hear emc*ency and a recenmed 'i35 50 Loom or Sue Loom
ed f or sous that have a high phosohorws fia ms cepoc.ity. Application rates t=, g:<'oe- ,ho.phorws f e,,io or can _eHy be t. doc ed by 0, wee, bande-

--~e - of - h-"e-o- -"' - ef~ ~ -"f"fet.bo.e ,3, uews, o-, or muc, possibly iron which may result in y>eid redwetion of some crops %
TM water he6dmg cepecity of a 8so8d. when 6erigeted end allowed to drain' POT ASSIUM, M AGN ESIUM. C ALCIUM. SODIUM:
43 apprsa mmetaf y helt the netw etten percentope Abowt half the weter hold-e

Potassium deficiency 6s most commoney essociated with sc6d and'or tarWy
mg cepecity 6e eveilabia f or crop ime ooete Meenesswm eef aciency es mech lees commen then potessiwm deficiencypy.

""'#** ****' ' ' * * * " " * * * * * " " * " ' ' "
EgH of a soll poste wet to seeeration meeswres the degree of scidity or "I# N * * *"# " ##" "* #
ck#mety. A pH tous then 7.0 es acid, pH 7.0 m newtrer. sad a pH grooter changeable sodium percentsee irrigation water contaos varyin6 emownts

g ,, g ~ of these seements and showld be considered when cetermining a soil

pH P L ANT isESPONSE fertility program.

De674.2 Too acid for most crops to do weil SULPUR: gu

4 2 . S.S Adapted to prowth of ecid tolerant trops Swif wr deficiency 6s generetly associated with sandy tods that have en "
SS t0 Adapted to growth of most ctops organ.c matter level less then 1.34 Application of some of the owlfur,
40 7.5 Optemwm range for crop prowth futlhar in a starter fortshaer may prevent early season defeciency m some
7.5 34 Adapted to growth of most crops ,,,,, y,,,m, ,m,wnt, et guity, con be found en irrigation water and

Above B 4 Indicetes e severe sodium pecolem; ehould be cons *dered when applymg swifwr fortshaer. -

However. sodewm proulems con occur at
ZINC:pH van ee lower then S 4.w

I**''""'"'''******d''*"*'" '# ** * " " '"' "I
P"E E LIME ' swif ate which is broadcast and mcorporered. This method of applysag see
A positive test (Yesi md cates the the soit tontains greetor then 1% free hme fertihrers showld have a res.dwet effect for 24 years Zinc fertiliser con
E LECT RICAL CONDUCTivlTY: efso be included m startgr fertiliser and banded at abowt 20% of the to

'' * **"d'd D'''O'*" '''' * ** # ''''*'* " *" "'" '''D*D''***d
Electrices conductivny (ECg) of the setwretion poste estract meesvres the to be repeated annueHy due@g on sod W welun Zone choles fedHise-
son sei euty. Plant tolerance to salinity var.es. but above some levet eH crop may be used at ebM M N mcWn me of %9ew MWM
vie 4ds bes;n to decline The f ollowing table relates salinity levels to espected
cito response IRON- '}

S ALINITY LE VE L E XPECTE D YlE LD REDUCTION % Broadcast oppi. cations of inorganic iron fertillaer, such as f errows swif ate. (
are ineffectrve la correcting ston def aciency tjecovse inorgeng tron is , j

VFy Low 0
'"*''Y Oed up 6n the so61. Ah 6 ton debciency 6: best corrected by spraying

Low 0 10
Th' '''A "'th a 2% f errows swif ate solwt'on (1% for potatoes) et a rete of,M ediu m 10 25 20-30 eenons'ocre beginning as won as swH<ient leaf fouage is present

g ,gh 25 50
'' '*'''c oo t th e sp r e y . The spray application may need to be repeated if

Very High 50 100
yellowmg of foetage perststs .

foor wtter quehty, management, or water penetration towne setmny prob-
M ANG ANESE. COPPE R AND BORON.6 ems Soil salmety is reduced only by leeching with good ewelity water. A _

8eaching reqwsroment con be ceiculated if the crop to be grown, and sou, veeld response to these nwthents es unlikely in rnost cases Howevery
and irrigation water salinity are known crops do have a higher reQwirement for these nutrients and a yeeld re

'"' " ** ** D'****"" *
E RCH ANGE ABLE SODIUM PE RCE NT AGE : **# '''W''bcations of these nutrients may cowse ton cities in nombcessive app
This vsave md cates the degree to wh<h the soil enchange comples is satu . y,, ,,,,,,,,,,s c ont aining th ese nwtrients with c owtion.r

cted with sodium. Escess enchangeable todewm reducts water permeab6lity g.
LIME REQUIRE ME NT:end is tons to some piants
A hme roowirement is determined on sosis that have a pH of 6.2 or less 81

E XCH ANGE ABLE SODIUM hm6ag oc66 tous bener crop growth and mcreased views con ohen bN
PERCENTAGE __ E xPECTE D PROBLEM

echieved. Optimum so.i pH vaiwes very depending on the croo being grown.
Beiow 10 Genereoy no permeability problem dwo but. en ponerei, show d be between 6 0 and 7.5 Before lemme study th%e

to sodewm However. sodewm sensitive following tectors to determine the nec essity of hme (1) pH in the swbsoi
croos may show leaf bwen. should be less then 6 2. (2) emownt of hme bemg sophed en the irrigatiot

10 15 Poss @e pe rmeeO 6ht y problems with w CF. W Fop to ne grown. Thorowgh incorporsaon of hme into the
,y ,,, , p .. , ,,,, ,, 'n ,, ,,,,,y ,9, m ,, ,,,, , n ,,,,ve n en A p pl y hme o nl yciar looms and cAsys

Above 15 P erm eee et s t y problems see hselv on ef ter the soil has been tested since too much hme may be as hemtwt
eli m6mersi soHs wrth possible escop es too httle The hme recommendation 6s based on en eHective cosc.ver
tions of sends and loomy sends carbohete ogwivoient--E CC E --of 60% The recommended liming rate

High oodium sobie con be rectesmed ey eept.ceton of a coic6wm nowrce
will meroese soil pH to approsimetely 6 5,6n 3 years ECCE es dependent ori(see Gypewm Regwirement) and thorowgh toeching ,,,,3 ,,, ,, ,,,,,,,n,,,,,,,m,,,,, ,,,,, ,,esent. K noa th e E C C E,

*
ORG ANic M ATTE R; before applying hme to that the nec ewery adswetment in opphcation

Soil srgens mattei censists of decaying plant and enamel res.dwes The '''"""D'**d'-

G YPSUM RE Out R E ME NT-arnownt present 6n eola es 6nftwenced by the shmete of the area and menee,
ment g<ec tic os Organic mattee infswences soll structure, seration, wetr Gypsum reagieoment recommendations are mode when the enchangeabte"
penetration, watee holding cepecity. sad provides a sowrce of plant nutrients eodium percentese eaceeds 10% The recommendation is given in tons'A of
especicliy nitrogen, phosohorus and switwe 100% gypswm Gypsum (coiceum) is reowered to reclaim sos h gh la sodium-

kod c soHs) In addrtton to eppl* cation of gypswm. the sodium effectec
g gg

soil must have proper dre'nege end be leeched with good owelrty wates
*Nitrogen recommendations are beted on organic metter or organic nitroperi. m,gh teh.wm, low mod.wm) to remove the eacess sod wres

"'tritanttrogen, trop to be grown, and yield goof Organic anropen is the qq ,,,i, gon,em more then 1% f ree teme the following materleis may be
"'''open bound to ortenic motser. Approaimotos y 2 5% of th rs nitro 9'" weed in piece of gypsum Convert tone /A of gypsets required to tons o
beComes oveifeble durmg the greelemg season Nattete-nitrogen is the f orm the meterial telected by veing the appropr6ete f actor.
of nitrogen moet sveitsbie to peonts Avedebse nnrogen es the emownt of M ATE RI AL TONS OF M ATE RI AL
organsic nitrogen end nitrate-nt'eogen eveissbie to the crop dweing the (100% B ASIS) EOutvaLENT TO 1 TON OF GYPSU |
pr *ing seesort

PoDCo'n Sultwe 0 19Nitrats-neteogen 6e oesHy leecha$ throwth the soH prof He and lost to the
E 6emeatel Sulfur 0 19crop When heen nitrogen estes one recornmendo3 on sandy sods or long
Sulfwrte Ac6d 0 61eseson crops, aplit soci< etions wH1 better utilite the applied nitrogen ed
Leme Swifwr 0 78he p ts evo.d este season deficiency. If attrogen fertiHaer is ecced to wete,e

F *''* S wH H e 1 09 '

weed tu ficed 6engetbon, the nitrogen recommendeteone may have to be
ancreased up to 40% oopending on offic. enc y TEKTURE: ..

Wrher) 10 tone of monvre/A or more are opphed. redwce N eocommendation Teatwee es e USD A cleosificet6en bened en the percentege af sand.
by 3 5 lbs / A/ son. c6ey 6n the son. Send. eilt end clos port 6cies are div.ded eccording to size
94.ph emounts of netrogen remesning etter e trop lad 6cetes en occumwistion P ARTICLE P ARTICLE SIZE '

cf n , ogen .e omur.ng and the emownt .f fortune.' shose be predw.ny I
red we.d An *=ootobie ies c ,es.dw.i niirnen is 20-A0 ibe /A L-s see w m6c= 2 miHimem

i
S itt 2 to 60 mlew ns -'

gre eaemes.ve end show6d be e4wced
,

preeter then 100 lbs/$. lie g' rifogen ,f rom etpo e peon eoets are properly Ciey Less then 2 mictons |Legume crops seg /4
nodwieted nitsogeh fortakser whl t be seheferal Seed 6noculotten may Tentwee effects plant nwtnent holdme cepecity, eeration, water penetratiot,
be beneficiel en many ceeet . , . _ _ . _

*ed weier ho666mg caoecity.

_ __ _ . - -,_ _ . _ - - _
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C MOS7 H O R US -S ATUR ATION PECCENT ATE:
Wroms sf met;r segwired is wet 100 grams of soil ts the saturation point. Phosph+rws. e non mobile nutr+ent, se oesley conorted ta unevsitable f orms
T M setwr:1.oa gercentage to esoted t) soll t;stwes. especicHy in high pH, calcareous solls, or in modtrate to satesmoly oced

""'' * * " " " " * ' "'# # "'''""#*"*D''D***''"
S ATUMTION TE ACENT AGE TEMTURE '## " ' * * ' " ' * " " ' #"'*'''''''*d

Beton 20 Senr, or Loomy Send # "" **** ## '" *D*"***8N'*"
20 35 Sandy Loom

D'* * * ***'# * * * * * * * " ' ' * * * * ' * * * * "Y#"'******
35 50 Loom or Salt Loom 'd'''**"''"'Ih'***h''h*^*''h*'"'1"i"8''#**#'''#""'''''"''''''
60 65 C% un * ' " ' # #*' *** "*** '' DY """ D * #
SS 135 Cie y * * " " ' " # '#* U#$Above 135 Uswedly ortenic poet or muck poss4ly iron which may result in y*eid redwction of some crops. v

Th3 meter hold'ne cepecif y of a ghold, when 6erogated end allowed to drain' POT ASSlUM M AGNESIUM CALCIUM SCOlUM-O oporsnimately half the satweetten percentage About half trie water hoid- Potassium deficiency is moet comenonly estociated with scid and/or sandy
sng capac6ty 6e evetlable for crop was soils M egneseum def ec.ency es much lees common then potessawm deficiency

** ** * * " " " * * * * * * * " " "
The ,H of o sosi ,eeie wet to seeerei.on meesor.s the d. gree of scidity or

# *" *"
.'"T he presenc e of oncese modium is eveiweted withfound in soils the es

Ch a entty. A pH lees then 70 is acid DH 7.0 rs neutral, and a pH greater gn , n,,,3,, ,,,,, , ,,,c o n t age irreget on water containe'very6ng sosowntsr

* * " ' ' " ' " of these elements and should be considered when sisterminmg a sod

pH PLANT RESPONSE fortshty progrew

SeiE4.2 Too ocid for most crops to do well SULFUR: gu
42 S.5 Adapted to growth of ec a tolerant crops Swif ur deficiency is genereity associated with sardy sods that have en "
S.S 6 0 Adapted to growth of most efops organic matter level sess then 1.3%. Application of some of the swifwe,
8 0 7.5 Optimum rege for crop growth fertihaer 6n a starter fortehaer may prevent early season def acenc y in some
7.6 54 Adeoted to growth of most crops crops verymg emounts of swifur can be found in 8tripetion water and

Abows B 4 Indicates a severe sodewm problem- should be cons.dered when applying sulf ur fertiliser- * *

However, sodium problems can occur et
ZINC:pH ve#wes lower the B 4.
Zinc fertititef recommendat*ons efe for en teorganic source owch as sinc'ppgg gg. swif ate which is broadcast and incorporated. This m7thod of apply 6ng sinc

> A positive test (Ves) mdic ates that the toH contains greater then 1% f ree hme fertilisers should have a residwel effect for 2 4 Vsers Zinc fertiliser can
E LE CT ritCAL CONDUCTiviT Y: eiso be included in starty f ertiliser end banded et about 20% of the re ;

commended broadcast rate This method of application wiH probably need
Electricss conductivity (ECg t of the netweetion peste outract measures the to be repeated ennweHy depending on soil test vef wes Zinc chelate f ortshaer-
soll sehnrty. Plant tolerance to sehnety series, but above Dome level en crop may be wood at about 1/3 the opphcation rete of ino genic products
vie 8ds begin to decline The f ollocring table relates tehnity levels to espected
c+tp responte- IRON. ,)

S ALINITY LE VE L E xPECTE D YlE LO RE OUCTION. % Bro *dcast appbcohons o' inorgen.c tron f ertihaer such es f errows suff ete.
'' e M oc t w in cumpg * Wwy W owse N 9ew wonis. iVery o* 0 ewickly tied up in the soil, An iron deficiency is best corrected by spreying

Low 0 10 the crop with a 2% ferrows sulfste Doluteen (1% for potatoes) et a rate of
M ediu m 10 25 WM ge owocre ugeme n soon as Mecent leaf 4% 4 ornetn
High 25 50 'O ''' "'''' ' Th ' '# ' a y . The sprey apphcation may need to be repeated if
Very Hegh 50 -100 yellowmg of f oile9e p*tsists .

Poor waer quelety, management, or water penetratica towne schnety prob.
M ANG ANESE. COPPE R AND BORON:Dems Sul sehnety es reduced only by leeching with good ewality water. A

Desching reawirement con be calculated H the crop to be grown, and sou, Yeeld response to these nutrients es unhkely in moet cases Howevery
and teregation water saunity are known. crops do have e highee requirement for these nutreonts and e vield re

ey occur, w 'n e i4 m ge4 mo m ent is T
E RCH ANGE ABLE SODIUM PE RCE NT AGE . cesswe opphcotions of these nutrients may cowse tosicities a somM
This valve encicates the degree to which the sod enchange comples is setwe. y,e t,rt.hrers conteinmg these nutrients with cowtion
eted with sodium. E scess eschengeabie sodewm reduces * ster permosoihty ,

LIME RE QUIREME NT:and es tsnic to nome plants

^ ""'' **"ent es detennined on sons met hen a pH of 6.2 or im b ,
E XCH ANGE ABLE SOOluM hming ecid sods, bene crop grown and increemd ymms can oNp DP

PE RCENT AGE E XPECTE D PROBLEV och.eved. Optimum 600 pH vaives very deperiding on ene cree being grown.
Boion 10 Genereuy no permoenihty problem dwe but, an generei, should be between 6 0 and 7.5 Before laming stwdy thw

to sodewm However, sodium sensitive ,,no,,, ,,cio,, g, ,,,,,mme the nec essit y o f lime t il p H in the subsoi
crops may show leaf bu n- showie be less then 6.2 (2) emownt of liene being opphed in the irrigatiorr

10 15 Poss tie pe rmeab6ht y problems with w a ter, (3) crop being grown. Thorowgh inc orporation of hme into the
c6ey looms and *.it ys surf ace 8"of soil 63 necessary f or mealmwm ef f ecteveness Apply hme only

Above 15 P erm e abih t y problems ese lik oiv on after the soit has been tested suse too much leme may be es hermtwt
oil mineret soils wtth posseio entep as too littie The bme recommendation is bened on en effective ceiciwer
tions of sends and loemy sends carbonete equiv aient--E CC E --of 60% The recommended hming rate

Hrh sod wm eous can be reclaimed ny opphcoton of a conc 6wm source will increase soit pH to approaimately 6 5 6n 3 yeers E CCE is dependent ori
(see Gypsum Roqwirement) and thoroven leeching ,,nem of hme, purety, and amount of water present. Know the E CCE,

*

ORG ANIC M ATTE R: bef ore opplying Isme to that the necessary ad s wst ment 6e application
rates can be madeSoit arsenic metter cona4sts of decay 6ag pl*nt 6ad enamet residwes The
G YPSUM RE QUIRE ME NTerwunt present in sou 6s 6mftwenced by the ehmete of the eres and monoce

enent practices Orgeac metter 6mfiwences ooh structwee. seration, water Gypsum reewuement recommendations are enade when the enchangeable"
penetrct on, meter holdene capacity, and provides a source of plant nutrients codeum percentage escoeds 10% The recommendation is given in tons'A of i

especidly nitrogen, phosphorws and switwr. 100% gypsum G rosum (calcium) to reawered to recisim sous b gh in sodium- |
* " * "' '" * " * **" " " ' * " ' ' * * " " ' * * !NITROGEN: sod must hen proper dre.nege and be ie.ched with good owshiy wete. ,

*Nittigen recommendetions see bued on organic matter or organic nitropeh. (heen ceic6wm, low sodiwm) to remove the eacess sodium i

|nitritinttrogen, crop to be grown, and yield goal gpenic nitropn is the gg soils contain more then 1% free hme the followies materiais may be
netrogen bound to organic mener. Approaimately 2 5% of this nitrogen veed 6n ,lece of gypsum Convert tons /A of gypswee reew6ted to tone o !

beeomes ownebie during the grammg unon Ninete-aorogen is the f orm the n.ete,,ei seiecied e, ws ng the app,o,, eie escio,, i

cf nitrogen meet evadable to ptents Aveitsbie nitrogen es the amownt of M ATE RI AL TONS OF M ATE RI AL
organic n+trogen end nitrate-nierogen evehebie to the crop dwems the (100% B ASIS) EOulv ALENT TO I TON OF GYPSUM

'

getwing seemort. |Popcorn Switwe 0 19Nitrate-nitrogen le seeHy leecha$ throwgh the soit proflie end lost to the
E 6emeatei Swifur 0 19 |erop when h.gh netrogen rates are recommended on sandy sous or long
Sutturic Acid 0 61 .

eneson crops. spht sophc otions will better utshee tfse apohed nitrogen and
I '** ""r 0 78heip t2 evo.e 6ete oesson deficiency If attrogen fortdiser is added to water i

F 8'r.c Swif ete 1 09weed tu tsood erriget6en, the nitrogen recommendations may have to be
6acreased up to 40% eepending on of fic. enc y. TEKTURE- .

Whers to tone of manvra/A or more ore spobod redwce N recommendation Teatwee is a USD A clesOfication bened on the percentage of sand, o
C V 3 S 16s /Ahon- Cay 6n the soit send, elet one cier perticles see divided eccording to else
Heph emownts of nitrogen romeening etter a crop trul6cetes en accumwistion PARTICLE PARTICLE SIZE
cf nrtrogen es ocevr6ng and the w+evnt of fertthaer shewad be predwouy
reduced An accootobie level (f residwei murogen le 20-40 lbs /A L e+ s Sand to mwrone to 2 m6Himeters

greater then 100 ebs/g ye es sve and show6d be rewced B Ht 2 to 80 mletons *'

Legume crops ce, 4 erg n ,froen ege u pieben roots are property Clay Less then 2 micronod
modwieted netst6geh fe 16siser whi r$t be tipe'nefekt. Seed 6aocwlet6en may Teatwee effects plant nwtr&ent holding capacity, seration, water penetration.
be benetcoi k many cases. 3__, sad water ho6 ding cepecity,

_ -
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P H O S ? H O R US -SATURATCN PERCENT ARE:
trams cf wet;r roowered t a wet 100 grams cf oots ts the netweetion point. Phosohtrws. e n>n mobil 3 nutrient. 4 eesity converted to unevedeble f orms

The setw etion percentage is reisted ta soll t;stwes. especisley in high pH. calcareows sonts. or m modreete to entrsmoly acide

""' " " " ' ' ' " "' "'''"*'"*D''U""''''"
S ATUG ATION 7E OCE NT AGE TExTUSE " "' " ' " ' "

Se8ow 20 Send or Loemy Send *''"' '' " "' * ** * 'D ** "d
20 35 Sendy Loom

* '"d * * #'"** ' ' ' ' *****''""#"'"
35 50 Loom or Seit Loom sed f or soHs that have o hegn thosphorus f eming cepecity. Application rates f

g, phoephorws fertdizer con uswe:ty be redwced by 60% when bander %

'll Se'fe.,y o,g. pee, or mwo ~ ~ ' ~ ~'~"--~ ~ ~e--"tv'n''
.bo e possibly iron which may result in veeld redwetion of some crops v

Tha w:ter ho6 ding caoecify of a 8tedd when ler geted end snowed to drom. POT ASSIUM, M AGNESIUM. C ALCIUM. SODIUM
4 eporgeimately half the setw st6en percentege About half the water ho6de

P o t**O** 8'"C ''*C V '8 * 0 81 ******' Y '"'''s t ed wit h sc id and /o r sand y
ang cepecity 6e evenobie for crop wee

soda Moonesium def sciency es mwch less common th en potessawm def scioncy,g csut een occur en sandy soils Calcium or sodium deficiency is seldom,if e.en
-TM gH of o 6041 peste wet to snesretion meamwees the degree of acidity o' found in tosis The presence of oncess modium 6s eve:weted witt) the es
ck elmity. A pH tous then 70 es ecid. pH 7.0 rs neutral, and a pH grooter ,3,,,,,,,e sodium perc ent ege artication water conte'rin >erving etnowatt

~

e M iseikenne of these e4ements and should be considered when 1letermmme a son
g PL ANT RESPONSE fertiirty profre e m.

Sesow 4.2 Yoo acid for most erops to do well SULFUR: ge

4.2 E.5 Adopted to growth of scid tolerant crops S W ur desswy k mvey nucimo wim undy soies met W e '
S56.0 Adapted to growth of most cfops organic metter level less then 1.3%. Application of some of the owlfur
40 15 Optimum range for crop growth fertihur m a starter fertiliser may prevent early season deficiency in some' '

7.5 84 Adapted to growth of most crops cron varying emownts of sulfur ten be found 6n irrigation water and
Above 8 4 Indicates e severe sodium problem; showid be cons.dered when applying swif wr fertiliser. *

However, sodium proOiems can occur et
ZINC:pH veiwes lower then 8 4.
lanC fertitiaer recommendations tre for en 6f% organic sowrce such as fir C''

p pg g (,yg.
eutf ate whch rs broadcast and incorporated. This method of polyarig sinc i

A positive test t Y es) indicates that the soit contains greater then 1 % free Ismo fertilizers should have a residwel effect for 24 years Zinc fertiliser een
E LECTRICAL CONDUCTIVITY: also be included 6e startg' fertditor and banded at about 20% of the re 4

'
commended broadcast rete This method of soohcotion w6ta probably need

Electrical conductivity f ECg) of the setweetion peste estract measures the to be reoested annverly dependme on soil test volwes Zinc cho8ste fertihaer-ools salinity, Plant tolerance to sehnity varies. but above some levet all crop may be used at ecout M W eoplication rete of inorgensc productiuvields begin to decline The f olloweg table re:etes sehnity levels to espected
cesp response IRON: *j ;

S ALINITY LEVE L E XPECTE D YlELO RE DUCTION. % Bro *dcent opphcotions of inorganic 6 ton fertillaer, such as f errows sulf ate.ino,g.n c .,on it . [... menaciev, in c or,-i.ng i,on desc .ncy b.c ew se
y,,, g o, ,

*W'ckly tied up in W wR An 6 ton debciency 4 but conced by sprepng ,

Low 0 10
me crop wrm 12 ows 6WeM toMion H% @ potetM et a rate o(M edium 10 2$ ,

20-30 settons/ecte beginning es soon as suf ficient leaf fodege is present iHigh 25 50
V ery H egh 50 100 to intercept the spray. The sorey soplication may need to be repeeted if |

yellowmg of foilage persists .

Poor w:ter euelity. enenopement, or water penetration cowse salmety prob-
M ANG ANESE. COPPE R AND BORON:lems Spa salmaty es reduced only by leechme with good qwanty water. A

kochmg requirement can be ceiculated H the crop to be grown. end 600 Yield response to these nutrients is unlik ely en most cases Hovrevery |

Gnd stragetion water seonsty are known troos do have a higher requirement for these nutrients and a yield to
**# '##*' '** " * * * ""'*h"' '8''''** "' ''

E XCH ANGE ABLE SODIUM PE RCE NT AGE - cessrve app'liceoons of these nutrients may cause tonicities m somh.>.i i

This velve mdicates the degree to which the soil enchange complea es satur- y,, gpg,sig,,s cont ammg these nutrients with c owt6on
tied with sodsum. E scess enchangeabie sodiwm reduces water permoebihty , i

LIME REOutREMENT: '

and es tanic to some psonts
A he muiremt m membed on uns M han a pH of M or less h

E XCH ANGE ABLE S001UM in6ag ecid wits, better crop growth and incensed yields can often DN
PERCENTAGE E XPECTE D PROBLEM ochieved. Optimum soil pH volves very oeoending on the troo being grown.

Se6on 10 Gemeietly no permeabihty problem dwe but m wret, shoWd M Mte 6 0 ed LS Score laing swdy %
to sodewm However sodiwm sensitive following f actors to determine the necessity of hme li) pH in the swbsoi
troos may show leaf bwen should be less then 6 2.12) amownt of hme being soplied in the irrigstier ,

10 15 Poss.bie pe rmeabiht y problems with a s ter. (3) crop bems grown Thorough mcorporation of hme into the- |
c6ey looms and c4eys ,y,,,c , g ,, ,,,, ,, n,c ,,,,,, ,,, m ,, ,,,, ,,, ,c , ,ve n ess A ppl y hm e o nl y

Above 15 P e rm e eoih t y problems eae lik e4 y on etter the soit has been tested since too much hme may be es hermtwt '
oli minerer soils with possible exceo' es too liitte The lime recommendation 6e based on en eHoctive concewer
tions of sends end loomy sends carbonete equivalent--ECCE--of 60%. The recommended hming rett

H,gh sodium eous con be recia med by sophcoton et a ceicium source ,g, m,, ease soil pH to approatmetely 6 5 in 3 ysors E CCE is oe>endent ori
I(see Gypswm Requirement) and thorowgh leeching fmeness of time, puesty, and amount of water present. Know the E CCE,

'

ORG ANIC M ATTE R. before soolymg hme to that the necessary adswstment M appbc ehori

Sod greenic matter cons 4sts of decay 6ng plent and animei residwas The rates con be moos
G YPSUM RE QUIRE ME NT-amount present in soit es 6nNesced by the chmete of the eres and moneg,

ment tracticos Organic metter intivencer soit structure, seterion, water Gypewm requirement recommendations are made when the enchenseerde"
penetectio. , water holding caoecity. end provides a source of plant nutrients todium percentage esteeds 10% The recommendeten is given 6n tons' A of I

especiehy nitrogen, phosonorws and switwe 100% gypsum Gypsum (cotcium) is reqwired to reclaim solfs high in sodigm.
.

(90dic toHs). In addttion to apphcotton of gypswm, the sodium ef fec tec
' eoil must have proper dreinese end be 6eechos with good owohtw watei

*'Nitrogen recommendations are based on organic matter or organic nitro 0*'i. (high ceicewm, low sodium) to remove the escess sodiurrs
nrtrat3 natrogen, trop to be grown, and yield goal gente nitrogen is the If sode contem more then 1% free time the following meterials may be
artrogon bound to orgonnt ma t te r. Approaimetely 2 5% of this nntogen weed m piece of gypsum Convert tons /A of gtpsw e yeowired to tons or

becomes eyeliable durmg the greulring season Nittete-nitrogen is the f orm the meterial ee ected by utmg the appropriate f ector.r

Cf nitrogen moet avoidable to pseats Availabic nitrogen is the amownt of M ATE RI AL TONS OF M ATE ml AL i

organic nitrogen and nHrote-nierogen evadable to the crop during the 4100% B ASISI EOulv ALENT TO f TON OF GYPSU
getwing saaeors

Popcorn SwHwr 0 19Nitrets-netrogen 6e sesHy leeched throwgh the soH profile end lost to the
Elemental Sulfur 0 19orop W h en h mgh nitrogen retes are recommended on sandy soils or long
IWI'W''C A C 'd O Oimeaeon crops. split topiec etions will better utiliae the apphed nitrogen and
Lee hWe OMbefp 13 evoid late eseeon def aciency. If netrogen fertiliser es ecced to wete,
E 8'est Swif ete 1.09

l tated 9&r flood errogation, the nitrogen recommendations may have to be
| increased wp to 40% Oopendmg on effic*ency. TEXTURE' :

l Whers 10 tone of menwre/A or more are applied, redece N recommendetion Testwre is e USD A steesificat60n beoed on the percentage of sand,
| Cy 3 5 et a /A/ son- cosy m the noti. Send, elit end clay particles ere divided eccordme to siae

High emounts of netrogen remain 6mg ef ter e erop 6ad6cetes en accumulation P A R TIC L E PARTICLE SIZE
cf nitrogen 6s accurme end the amount of fortlhser shou 66 be gredwour
reduced An eccepteele level {t residwei nitrogen le 20-40 lbs /A L ove's Send 50 m6stons to 2 minstmeters |

Sitt 2 to 50 microns j
*

greater then 100 aes/)@ye eacwenire end show d be rebuced
e

Ciey Less then 2 microns iLegwrm erops coq 4 g' edrogen ,f rom eto gir peben roots are property
| nuovieted rutsegeh fort 6haer who apt be be'nefierst Seed enocwist+on eney Tentwee eMects plant nwtr6ent holdme cooecity, eeration, water penetratior. )
| be beneficiel in many casa 4_._ *

ead wetv ho6 ding tapecity. ;

|
' .- , , - , _ _ ._
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PHOSFHO:US-SATU AT4!N |ECCENTATE:%
rams sf weiy reewired t) wet 100 p< ems e4 soil 13 the saturetion point Phosphstws, e nan.mobita nutrcet. ao oessly converted ta unavaileoie f arms

m
The setwret.on percentege es r".,leted t; toll txtves. especiQhy in high pH, calcareous solle. or en modyste to cattemory acid

eolls, The c nversusn gf Ortlosee phosphotwo 13 unewsleble firms is less
| S ATUTt ATION IE CCE NT AGE TEMTUZE

'' " ' * "' '# "' ' '
|

Seeon 20 Send of Loemy Send " " ' # #' ' " '" ** * '' " 8 * *
20 35 Sandy Loom D # * *****# * " * " * " ' ' " * ' " * * '# "'' # "'''"""'
35 50 Loom or Sdt Loom *' ' ' '*8****##**"'"'''"' ) |'d '" '".w's*f.,,o,'0,'c.n we 4, y b."red uc ed by .0m e, b-e-50 65 Ctey Loom .hospho

'il || Joey or,e,m, er muc, - e - o' - ~ ' ~ w'" - - - " - ",c'". :''
Abrs possibly iron wh6ch may resof t 6n yield redwction of some crops % i

Thp notee holdmg cepecity of a gledd, when artigated end e8 towed to drain. POT ASSIUM, M AGNF.SIUM. C A LCIUM. SODIUM. I

O appr2aimetely half the setw etam poetentege Abewt half the water hold |e

Potessium debceency is most commoney essociated with sced and/or sandy
ang cepecity se eveliable for crop 6me tosis Magnostum debciersey es much lees commen then potessa m deficiency
pH

-Tio g H of . son ,e.t wet to ww. hon meno es the degree of scidity e, tmat can occwt in sandy soiis Ce4,6wm or sodium def wiency es seldom.,lf evenr , , , , , , , , , , , 3,,,,,,,,, , , , , , , ,,,,,,,,,,,,,m,,,s , ,, ,

c!k elmity. A pH toss then 7 0 is acid, pH 7.0 *s newtrol, and a pH greater changeable sodium percentep Irregation wete# conte'on' verying 40sowms i

en F0 as est eme. of these e4ements and should be considered when ceterminmg a soil

pH PLANT RESPONSE fertility program

SeiU4.2 Too acid for most crops to do well SULFUR: p i

4 2 * 6.5 Adapted to growth o' ecid tolerant crops g ,;,u, ,,,,,,,,,y ,, ,,,,,suy associated with sandy sons that have en '
SS 40 Adapted to growth of most efops level tesa then 1.3 % Application of some of the swifwr

o,,rganic mattee,,ng,, ,, , ,,,,,,,,,,,,ha er ma y prevent early se ason d eficienc y in some'40 7.5 Optimum range for crop growth
7.5 54 Adopted to geowth of most crops crops Verving amounts of switwr can be townd 6n irrigation wetet and

Above E 4 lndeCates a seve's oodium proolem, should be considered when opplying sulfur f ertihaar e i

However, sodium problems con occur el

pHweaves lower then 3 4, ZlNC
Zinc tertilif e' recommendatione are for en efterpenic eowrce twch as sinc *

p ggg (ggg. eulf ate which Is broedcast and incorporated Th6s method of applying sine
> A positive test (V esl indicates t%et the soil contains geseter then 1% f ree hme fertihases should have a residwal effect for 24 years Zinc fertiliser con

E LE CT AtC AL CONDUCTIVIT Y : also be included m startg* fortshier and banded et abowt 20% of the te i
,

commended broadcast rate Thrs method of applic ation wdl probably need I
Electrice. condwetivity (E Cg) of the serwretion peste entract meesween the to be recetted ennusHy depending on soil test welwes Zmc chelete fertilise*
soil salinity. Plent tole'ence to salituty varies but above some level eH crop may be used at about W me apphcohon rete of energenic products
v6eads begin to dochne The tonowmg tools reistes sehnsty levels to espected
crf p response TRON- ']

SALINITY LE VE L E MPECTE D YlE LD RE OUCTION. % Broadcast opphcotions of increpic iron 4rtinser, such as foreous sulfate, i
8'' ' " * " ' ' ' * ' I" ' '" '' D "8 '''" dU 'c ierm y bocewse 6norganic tron is. I

Yery Low 0 A I'on debcionc y 6s best corrected by spreyme****"b b'd WD I" 'A'''i''s s"lf ate soluteen (1% for potatoes) et a rete of iLow 0 10 I'h' ''op wrth a 2% f errow uu g,w m 10 25 20-30 peHons/ecre beginnmg es soon es sufficient leaf fodege +s present'
High 20 50 'O '"''' cept the speev. The spesy application may need to be repeated if
Yery H,gh 50 100 youowmg of foilage po'sests .

Goor wetoe gwohty, moneoement e evete, penetration cevne solmity prob-
M ANG ANESE COPPE R AND BORON:lems Gul salm ty es reduce envy 59 oemeg with good awsuty water. Af _

8each6ng requirement can be ceWeise N the crop to be grown. and sod Yield response to these nutriente es untis ely in rnott cases However y
and errigation wetoe sermity s<a h%e+ crops do have o higher requirement for those nutrients and a yeeld to

**# ****' *** '''"***"'"*h"*'"8'"**'"*"''#"'" I

E kCH3.NC E A8 L E SODIUM PE A tr NT AG E - cesswa opp'hcations of these nutrients may cowse tosicities 6n som o

This ydwe indicates the degree to wrocn the soil eachenge comptes es setwe. Use ferid6:ers containing these nutrients with costion
sted with sodium E ac ess ea rk engestue sodiwm reduces water permoeodity '

LIME RE QUIRE ME NT:and is tssic to some plants
A hme rnwiremet m omnn ed on sous that hM e pH of 6.2 o' Ms St

E XCH ANGE ASLE SODIL, h* *8 ** 'd sods, better crop growth and increened vicios con etten bp" iPEmCENyact E xPECTEO PROBLEM
echieved Optimwm sod pH eolves wety depending on ene croo beme grown.

Below 10 Genetony no po'meability probiem dvs but, in genero , showie be between 6 0 end 7.5 Bef ore hming study thes

to sodism However, sodewm sensitive foHo*ing Mo's 4 om*nime me omssay of hme til pH D'i me Mwi
crops may show leaf bwrn should be less then 6 2. (2) amownt of hme being applied m the irrigatice j

10 15 Poss bie po rre.eabuit y problems with water, (3) crop be<ng geown Thorowgh inc orpora tion of hme 6nto the |

|c6ey tooms and c4eys surf ace 8"of sed is eacessary for mea 6mwm eHoct,ver,ess Apply hme only
{Above 16 P e rm eeo dit y prot 4.sms eae ht eiy on ,,ter the soit has been tested since too much hme may be es hermtwl

eil mmerei nous with possible excep as too htete The hme recommendspon is based on en eMecteve ceiciwn | i

tions et sends end loorny sends carbonete ooweveient--E CC E --of 60% The recommended hmlag een 6
High sodium eous con be rec:eemed by sophcoton of a ceitium sowete win mcenese son pH to approaimetef y 6 5 in 3 years E CCE is dependent ori ' ,

(see Gypswm ReQwerement) and thutowgM itechang fineness of hme, pwrity, and emownt of wete' present. Know the E CCE |g

ORG ANIC M ATTE R: bef ore applying hme to that the necessary ediwstment en appbc ohon
I i

'e' m* *u'n**
**d'So## greenec matter coewsts sf deceying plant and enemes residwes The

cyps- reoes,-.ni ,ecomm-et.oni see me when ee enhengeewe'J |u aEcuiaEME Nt-e,nownt pr.eeet in nou ,s .nf,wenc ed by me obrnm of the e,ee - manage
meet ,,octim 0,938 met,e. infiwences een eitweiw.e. ee. coon. wm, .

penettetsors water holding c ooecity, end provides a sow ce of plant nutree''its sodium percentage escoeos 10% The recommendation es given en tons' A of je

especiuly nitrogen. phosphorus and switwe 100% gypsum Gypewm te e.c ewml 6e esquired to recieim sous higi'iin sodiwrr*
(sodic nousi in addetion to sophcotion of gypsum, the sodium ef f ec tee l

' oo d mwst have s' ope' des.aste end be leechw with good owsiny we'e' ;''*tropn recommendations are besM on oegenic rnetter or oceanic nitroge"- thigh calcium now tod wm) to, temove the escass sodium '

be |nittee nitrogen, crop to be e own. and yieid pool Oepenic niteogen a the
e, oods contem more then 1% free hme the, fouowing meteeiets maynitrogen bownd to organic motser. App.oaimatesy 2 6% of this nitrogen y,,o ,n p ,c , ,, g y p,,, gen,,n ,,,g A , gyp ,e teewired to tons e ;

becomes eveueblo during the grearms season N't'oto-m't'noen is the f orm the materio selected by wome the soproo#6ete f ause.r

of nitrogen most evoeiebie to pte=ts Ave isNe nitrogen es the emowat of '

M ATE RI AL TONS OF M ATE Rf AL
oepnic n#trogen and nneste-manrogen eveascie to tG crop dw ing the (t00% B ASIS) EQUlv ALENT TO f TON OF cVPSUMe

i

ge: wing enamon
pop *o'n Switwe 0 19Nitrete-nitropen 6s oesay leeched through the soll profHe end lost to the
E 6emeMel swave 0 19crop Chen Megh netrogen retes sure recommended en sandy soils et long
Switwric Acid 6 61 '

eneson ceops, suht sopbcations win better utshao the sopl.ed nitrogen end
Lime Swifwe C 73

ihelp t3 evo.4 late season debc eency if artrogen fort.fiser as sooed to wete, ~~ s w" ~ i* 1wood . fl.o. .,rigation. the e,t,op., re-endei ons moy have t. be (-6acreased up to 40% oeoendme on efficiency TE NTURE: .
'

i

ryhe's 10 tone of menw e/ A or more are epobed reduce N race amendation yen tw,e is e USD A cie.Oficetion bened on the &vcentese of sand.e

by 3 6 lbs /A/ son- eley 6n the een Send, sHt one cio, perthcies are e eided ecceeding to siae
High emownts of netrogen esmeinseg ef tee e trop 6nd6cetes on acewmwletion P ARTICLE P A RTICL" SIZ E *

et n*trogen se occwring and the amovat of fertiliser show68 be prodwouy
reduced An acceptetdo level (1 res.duti nitrogen is 20-4080s/A Love's Send SO ***'ons to 2 meews

S at 2 to 60 micross *

greater then irto es/i tre en ve one e%wie be ettbuced
Lee.,ma scope ceg g4rg' n ,f rom et,e gir ben roots are properiy Ciev Less then 2 micreas

nedw s1M netoogeh fedelif e# erl41r$1hebenefac l. $ sed 6mocwieteen may Tcatwee eMects plant nwff 6ent h9lding caoecity, ee'etion, weter penetteteos,e

be beneficiel in many cases 3_ ,

and w etes hoidag copec sty.

. _ _ _ _ _ _ _ _ _
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T H O S0 H O A US 'S ATU7.ATlIN PEKCE NT A* E:
utoms cf wo12e required t2 wet 100 groms c4 soll t2 the estwretion pomt Phosontrws. e non<nobde nutrient. e easily converted 13 unGrailabse f arms

The setweetion f orcenttee e reisted t) toit tentweg espec way tri high gH, calcoreews soHs, or m mod:este to entremely acid
""' ***#'' " "" ' "" '"'D'3"""'"'*

S AT UT. ATION FE CCE NT AGE TEXTUTE
rep 6d 6n toils that heve e, pH renge of 5 5-7.6 but does occur over e periodBoiva 20 Send o' Loomy Send p ,,y 4,, % ,p , ,w,,g 9,q,g p g , % ,,g ,,g g

20 35 Sandy Loom beion the seed w6sl generetly encresee f eriwiser eu c eacy and ee rec omenend
36 50 Loom or SHt Loom ,,,,,,,g,,,,,3,,,,g,,npn,,,g,,,,,,,,,,,,,,,,,, 4,,g,,,,,n,,,,,,
60 65 Clay Loom phosphoews fortaurer con vowetty be reduced by 60% wnen bander
SS 135 Cley

c en of phonchorus f vtuire el reduce m evna hty of M
Above 135 Voweliv orpenle poet or muc k posot I, iron which may reult in y eid todwction of some crops '%

The wate' holdmg cepetity of a geesd. when 6trigeted end eHowed to dreen' POT AS$1UM, M AGN ESIUM. C A LCIUM. BOOlVM.
23 oppets emately half the setweethem peetontese About half the water ho6d

Pot **''wm dehciency is most commonly sesociated with scid end/or sandyeng cepecity 6e eveliebie for crop wee
eo le M eones um 6eficiency es much lees commen then potesseum dehs'encypH tout com occwe in sandy soils Cedcium et modium deficiency is seldom,if even

-Th3 gH of a tom poste wet to seeeration meesw es the degree of scidity or found le sods The presence of esceos oodium 6s evetwated witt) the ese

C'k shnety A pH less then 7 0 is acid. pH 7.0 as newtrar, and e pH pioster ,,,,,,,,,, ,,,,, , ,,,,,,,,,, ,,,,,,,,,,,,,,,,,,,,7,,,,,,,,,,,,,,,,,,
een 7 0 es estm of these eiements and should be considered when determining a sod

pH. PL ANT RESPONSE fortelety progeom.

Sesow 4.2 700 scid for most crops to do well SULPum- es
42 5.8 Adapted to g<o*th of scid toie'ent crops Swif wr dehciency es gene'euy euociated with sandy sons that here en '
SS 40 Adapted to growth of enest cfops ,,,,n,c metter level less then 1.3%. Apphcetion of Dome of the sulfur,
40 7.5 Optemwm range f or stop g<owth ,,,,,,,,,, , , ,,,,,,, ,,,,,ha er ma y pr ev ent early se ason d efic ienc y m some
7.6 84 Adeoted to g'owth of most crops crops Verving emownts of swif w t can be found in irrigation water and
Above S 4 Indicates a severe todewm problem. should be considered when applying twlf wr f ortehaer. *i |

However, sad wm problems con occut et

pH welwee lowref then S 4. IINC'
2inc fertiheef fecommendations are for en 6aorganiC sow'Ce Swch as amC *,r g g g,yg
suf fete which 6e broadcett and mcorporated Thit method of applying reficp

A posttive test (Yes) 6mdeCetes thet the sori comteine groetee then 1% free hme fertihrers should have e resedwal effect for 24 yeers Imc fortellier com |
E LE CT ft|C AL CON OUCTivlT v also be 6ncluded in starty fertihaet and bended et soowt 20% of the re |,

commended broadcast rete This method of soolic ation will probably need
ElectricQf condwelivity (E Cg l of the setweetion peste estract meesgree the ,to be repeated ennusily der ending on soit test volves Zinc chelete fertihaer-soit sal nity. Ptent toie'ence to selintly vones. but above some lerei eli cropi

mey be used 41 e eopp on em M MWW 9%Osy eids begin to dochne The f ollowing table relates sehnsty levels to espected
cetp response gg '] '

S ALtNITY LE VE L E XPE CTE D YlE LO RE DUCTION. % S'o*dcast appbcations of enorgemc 6 ton forta 6ser, such as terrows swif ate. '
" # ** * * * * " " W * # * * * * * * # 8" * '' -Very Low 0 *W'ckly tied up in me soR An 6 ton debcienc y 6e best coreacted by soreyingLow 0 10

M ed ewm 10 25 'h' ''on wnh a 2% fenows swif ate solution (1% foe potatoest et e rete of, ,
g ,,n gg.go 20-30 seHons/ects bee nning es soon es swfficient leaf fodoes *s present
Voy Hie 60 100 to 6nte' cept the sprey The sprey applacetion mey eseed to be repeated H

yellowing of f oilege pers'sts o
foor wete oweitty, menagement, or water penetration twee sehnity p<ob-

M ANO ANIII COPeE m AND BORON.6 ems 594 uhnety as redweed only by lenhang with good twehty water. A
soeching requirement con be ceicwined H the cop to be 0 own. and son. v.eid responu to thne nutrients es unhk eiy in men c s Howeveig
and irreption weie, winny e,e k nown ceops do heve a hiehe reaw6eement f or thou nutrienti ead e vie'd re

may occwt, swch H in undy sons whee me orpiuc mane uvel is W
E *CodNGE ABLE SODIUM PE ACE NT AGE cessive applications of these nutrients mey cowse tonicities en som .

This estwo md cates the dog'ee to which the soet enchenge compies es setwr y,e go,tihave containing these nutrients with caution
cted with sodium E scess eschenseebte sodiwm reduces weier permeabihty ,

LNE RE QUlmE ME NT.and is tsnic to nome pients

A umo roowieoment es covm6ned on was mm have e pH of $1 o< las es
E xCH ANGE ASLt SOOiUM

h**'**'8""*D*"''''''8'*****8'"''"'**V'''''''"''''"*bPERCENTAGE E MPECTED PROBLEM
ec hiev ed Optimwm soit pH vetwee usey oepending on the crop being grown.

Seion 10 Gene'eHy no permoseihty problem dwo
b,,wl, 6n pnerei. powid be between 6 0 end T5 Defore hming study thwi to sodium However. sad wm sensitive ,,, ,,,,,cg ,,, ,,y,,,, ,,n,gn,n,,,,,,,, ,, n,,,ggy pg g,gn, ,,3,,,

I crops me, show leaf bwen showld oe legs then 6 2. (2) amownt of hme being apphed m the irrigado
10 15 Poes tie pe rmeeo tin y problems atth , pp, g3y ,,,, gng ,,own. Thorowgh erw oeporation of hme 6nto thF

c6ey 60ame end sisys g,,,,., g..of ud es nec essary f or meatmwm eff ec teveness Apply hme only
Above 15 P e rm e so eh t y prob; ems e.e hte6y on ,, tee the ooit has been tested since too mweh hme may be es hermiet

oil mineres solis wnh posseie esseo- es too httte The hme recommendation es based on e i eHective seissure
tions of sends and toomy sends carbonese equevotent--E CCE --of 60% The cocommended hming esti

High sodium sous con be reclaimed by oopbcaton of a ceicium source ,g, m,,,,,, ,,g ,g ,, ,,,,osimetely 6 5 6n 3 years E CCE *s cependent ori
(see Gypsum moqwicement) and thoroven toeching bneness of hme, pwrity, end emowns of watee preunt. Know tee E CCE.

*
0"iG ANIC M ATTE R: tMo's applying hme so thei the necessery edewstment an applic ation

Sed cepenec mettee sensists of deceying plant end animal rosiewes The fHn con be made

amount present in sola es ent6wenced by the ehmete of the sees and menDee O YPSUM RE OuiR E ME NT-
ment g4ectices Organic mettee 6ntivences soH structure, eeretion, wate Gypswm teqw roment recommendehone tre made when the encheapenie"
pence hon, water holding c epocity end peovides e towece of piant nutrients codium percentage escoeds 10% The tocommenciation es given 6n tonvA of
eepecielly nitropen, phosphorus and switur 100% gy psum Gypsum (coicewm) is reqwieod to raciaim sons high 6n sodiwrw

(e dic sous) in addnion to application of gypswm. the todewm ef fec tec
| NIT W E N :
I sod mwst have peopee dreinege end be teached with good owelqy wetoi
| Nitrogen recommendations see based on orgeme metter or organic netropei, (n,em ceicism, som sodium) to temove the escess sodium. "~

nrteet3 nstrogen, stop to be geown and yield goel O e pe ni6 nueogen is the if sous comisin more then 1% free hme the followieg meteriais may be
ortrogen twnwns to ottenic motser. Approaimetely 2 5% of this nitrogen weed en pin of gypsum Convert tons /4 of gypswee reew6ted to tons o
become eyeliable derms the gradring ****0n N"'ete-netteten is th e f orm the meteeiet wec ted by using the appropraete f acter.
of nneogen most evedoble to pepts Avedebie nitrosen to tne emownt of M ATE MI AL TONS OF M ATE ml ALorganic eArogen end nettete-nserogen evalebte to the trop dw ing the (100% S ASIS) EOUlv ALENT TO I TON OF GYPSUM

e

oc;wm3 seemset o

Niteete-netre.sen 6e oespy leeched throwgh the sou peefue end een to the Popc orn Sunse 0 19
E tementel Switwe 0 13stop when high norogen teies are recommendes on sandy todo oe long

season stops. aput oppiecetions wiii bettee utthre the applied nitrogen ed Swifurec Acid 0 61
bois to ovoid tete eesson debciency if nitrogen fortehaer is added to water l'*e S w"w' O 78

Fer6c SwHete 1 09
| weed tre fioed 6erigenen, the nitrogen recommendeteens may he=e to be
| latenesed we to 40% depending on efficiency TExTUmE-
| Whees 10 tone of manwee/A oe more see opphed, redwee N recommendenen yo.gg,, .e e USD A eleosificet6on bened on the peecentoge of sand.

6, 3 5 tes /A/ ton, gs,y en g,,, ,,u. g eng, ont eng eie, p.,g ,s ,,, e,vided acc ording to ein e'

High emownts of nitrogen remain 6ng ef tee e crop 6ndicates on occumwiet ion P A RTIC LE P ARTICLE SIZE
of net:open to occweme end the, amount of fertihsee showHf be prodwouytoduced An oc4ectobae se,es y eseidwes nitrogen le 20-40 lbs /A L o ve's S*nd 50 mlseems to 2 mul6 meters

S it t 2 to 50 miceent *

greater then 100 eDs/gre eaguesive end show d be re4>wcede

Lopeme trope cet f og n/>oesn,from ege gie pahen roots are property Cley Lees then 2 microns
modwieted netsogeh fortehser wlu np be he'nef ac41. Good 6nocwlet6en mey Testwee eHects plant nutrient holding cecacity, eeration, watee penetration,
be beneficie in many seen 3_ and wetv kondmg seoecity.s

,

, - _ _ - _ - --
-- m_____.___ _



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

. , , , . , _ . . . , . . _ _ _ _ . , , _ , , , , , , , , , ,

/ '

4/
-

TTEo on .tRAN F IA: L. E 1Emu,

. (..,
," -

t
.

.

Laboratory Consultants :
-

. . . . ..

f "s *@'":! . . .
O 9YT.;RO RESOURCEE9213 South Hardy Odve. Tempe. Arizona (5284

Telephone (602) 8931788 .A . , . . . , ;;27
,

, .

. . .,

' Pinitos' SOIL FERTILITY REPORT *

r .-- . .. .c - :.
-, , - ,v

,f..%.. aQg;r p;
.. o.-9 F ao',, .;c. . R^''**c''v' E /;E 'D

. . .
'

. T;p. .,.l,4 4 .

"i
em.paAnano .w I,. r.7 v s. .h.-w 6 . .

PPvEto so AL 2 N/A D ATE nerontuo E/3 /E7
.% i . ,u. , . .. 's

- E'Lf CTRIC A L ;.t XCH ANGE AB LE'TA,1 NATION s .30lb , .,. FREE
kiONDUCTivrTV r SODIUM I

ENTAGE pH O*O L1M E
,,

I6 m,c m ' pp megn,v av,,

N , . ' . ~ . h g' **'''" gy - , , ItE * * ENDA INS

f s..o ANc uArTen.s , W j - -*o 1,i h- * * ^-
-. - Lw . . . -

,
, ,

Ibn Ay '! C . *** in a r . SIDEDRESS , -
* ' " ' < ' -- ,'i.,'O ANIC MIT ROGEN * b * * ' "^ ' ' * ** ' 42 I

r_ L

3..,-- TOP D R ESS lbs' A
o.,m m ee-

MATI.''N,17 ADQEN [' g
~

6

.' f ~. ST A RT E R - '-- Ibs A
, v . o . .u . . . , , . . , , ., y.,. .

bte t 8: D . . '. o .U# .s. .a, . 4- F E RTIG ATIO N 106 A1n e ,,

|| N !AILABLE NITROGEN' '- '' 'es'' TOTAL 'c ' A

VAI LA B L E g g gy p g, ppm . -
- Ibt'A~ HORUS

P Os
' %- S *C Am 90N ATE P. ppm i tes'A

TXCHANGE ABLE POT ASStuu.poan 40 'b6 A6

o.m = y

Us. FAT [* _. *4 . . E .S V1.748R.pswm .

. . . , . , . . . u. ,

[, ... , S
p , . . ,3. . . . . . .. i. . . . , , ,
it e. . .a, . . . -t .. . , , tes ' A
lie v k.. .

. .,.

6 . * .. e- . ~
> s |

H AN GE AS LE MAONEstuM. som . [i @ ibs'A
3" 4- . . ,. t. ,

E" w.v. . - ..a . .. , , , .i *

,RCHAMGE ASLE CALC 1064. ppm .t. " " ' ' ' ' ' " '-

'at .. , , ,.

k. *- ** ... . < . ,

KCHANGE AtLE SOctuha, ppm - .. . . .

......w . . . . ,. .s.4.. . . ,

kVdlLAS LE ZINC. poca .h tes' A

:.... .. .. . . . . . . ~ . , . , , , , .

abe'AVMLAB LE CO*PE A, ppm ,,f. p. , Cg.

* . * , .

.sw . r4 k. -f . p x . s. .. . Q..
,

AILA3Lt i._ h, iba A. 3 v r ..w. .N.M '% L.. .

', - hn|
LA 9 'bS' A. *

AT A a 9. g g ie. , a

RE QutRE$st T. I *
. P4 5 4

] T onv A4

. O e- .v; -

h YP$ued ME 00 NLK44E k ".[ , 3 .:
*

T on 6' A
h JE-..... . .: . . m , , . . . j *=*- ,,

" fO *fIf' '* *
_

| .Ih,3 . . . . . < b ., s.,b. ....b~. ..b. .......b ..
I '

.- _____I__-____________---_-



., - _ . _ _ _ _

e_

F H O S)H O R US -S ATUR ATION PEICE NTc!E :
wrems of wet:r roovieed t) wer 100 geems cf soil to the netweetion point Phosc%,ws, e nonmoed:3 nutrient. is mondy converted ta unsvoilable f $rms

The utweition pecentege is retted to soll tatwet especony in h'gh CH. ceicereews solis, or in modseste to sa tesmWy ccid
""' "*"* " #" # " ' ' ' * " " * * ' ' ''''"'

S AT UR ATION FE RCE NT AG E TEXTU%E #'"""'* * * " ' ' * * * ' *"'#0"***"''"'''"*d
Beion 20 Send oe Loomy Send of time A pphc oti e of ph sph ews f ortdiset in a band along side and
20 M 8% W * * ' ' * """*"#"*'"** "'' * * * * * * * * " ' ' ' * * "d
35 50 Loom or Sdt Loom ed f or sous that have a heem pnoephorus fising copeeny. Apphcetion rates a '

50 65 Clay Loom %rn f minner can utvany be reduced by 60% wnen bsndr

e s W. So"e.,y .re. net p , or muc, ~~ ~ ' - ~'~ ~ ~ e-"~t a.''

possibly iron which may result 6n vield redwetion of some crops %
Thp wety holdmg cepecif y of e Shef d, w ien 6eregated end estowed to drain. POT AS$1UM. M AGNESIUM. CALCIUM. SODIUM.e

13 epoess emetely half the setw etten peecentage Abewt half tne water holdr
Potess.wm pe ciency is most commorwy essociated w4th scid and/ce sandyn

ang cepecity to evellable f or crop see tods Magnesium def ec.ency es mwch lees common then poteesium deficiencyy
asst can ocewe m sandy sous CeJc6um or sodium deficiency is seldom,if even

Th3 GH of a son peste wet to sesoretion mesween the deg<ee of scidity or found 6n sods The presence of oncese sod.wm as evvueted with the es
c h eimity. A pH less then 7 0 is ocid, OH 7 0 is newteei, end a pH s' ester ,g,, ,,,,, ,,,,, , ,,,,,ng,,, ,,,,get.on water conteEza varying acnownie
men to sen N of these swoments and showld be considered sehen cetermining a soil

pH PL ANT RESPONSE fortdny progrem-

So8E4 2 Too acid for most crops to do nell 3ULpum. ,,

42.SS Adapted to growth of acid tolerent crops SwHwe oefc. 4 e neesur usociced W undy was M hon p
'tS 40 Adapted to growth ef most erops levet less then 1.3 % . Apphcetion of some of the swifwr

o,,rganic matter,titeser in a starter fortsheer may p# event early seeson def.ciency en some40 ?6 Optemum range for stop geowth
7.6 - B 4 Adapted to geowth of most crops trope Verveng amounts of swifwr con be fownd in irrigation wette and
Above 8 4 Indicates a sevees sodewm problem' should be considered when applying swifwr fortihaer. *-

However, sodeum problems can occur et
pH volves lower taan S 4. ZINC'

Zine fortHiset recommendatione are for en 6norganic source owch as ame'
F ~EE LtME: eulf ate whch 6s broadcast end 6ncorporated Th6s method of applying sinc

> A positive teet t Yes) 6ad setee that the soH contoms s'oetor then 1 % f ree hme Mihaers showld have e ses'dwel ef f ec t for 24 years Zinc fortulaet can
E LE CT f;IC AL CONDUCTivlT Y: oiso be inclwded in startg' fortehser end banded at about 20% of the re

commended broadcort rete Thes method of applic ation wiu probably need
E lectricsi condweirvity (ECE) of the saturation peste estract meeswees the '8 D''opeeted annweliy dependmg on soit test we'wes Zinc chedste fortshase-sou sehnity. Plent tolerance to sehnity varies. bwt above some levet au crop may be wwd at about 1/3 the oppiocation rete of 6norganic productsvisids beg.n to decline The f olionme tobie re:sies salinity levels to espected

+crip response emoN. j

SALINITY LE VE L E XPECTE D YlE LD RE DUCTION. % Broadcut opphcotions of inorganic iron f ertinaer, such as f errows sulf ate. {
.,e mef f eci,v e in coer.cione iron deficiency b.cen. inorganic iron is . .

y,,, L o, o *W I'" 3 V O'd W D I" 'h' 'O '' ^^ ''on debt.ency to best corrected by is.:ering
Low 0 10
y o ,w m 10 25 th' "'A "'th a 2% feetows suitste soiwtion (1% for potatoes) et e rete e( .

2040 g4Hons/ acre bee.nning es soon es swHiciet leaf foder 6s ornem
High 25 50

'O 8"'''c ept the spe a r The spesy apphcotion may need to be reputed if
very High 50 -100 yeoowmg of fodese persists a

fooe wer eventy, management, or wate penetrei on sewee sehmety prob
MANGANESE COPPE R AND BORON:tems Sul sehnety es rewcw only by leechme with good eventy water A _

6eechme roovirement con be co culated if the crop to be g<own, and son, Yield responu to these nwtrients is unkkely en mon cases However gn

and oription .eise winny see k no.n crops do heve e hiev reawi,emem for thne nutriems and a y eid to
C h '' '" ''*8 ' ''d ' *h''' 'h' ''g e nic m o rt e' d e v el is V**Y '"W''o'c"ations of thew nwteipts may cowse tonicities 6n somew.iE mCH ANGE ABLE SODIUM PE mCEN * AGE - cesseve opp

This volve mdicates the deg<ee to which the mod enchenge complea se sewt u,, ,,,,,havs conte.ning these nutrients with cowtion
stod with sodium E scess eschengeabie sodewm redwces water permeanihty ,,

LIME REOuimEMENT:and es tsaic to nome picts
^ "** '***"'*"' 's d eem6ned on uns m et heve a pH of 6.2 oe less 8 6

E XCH ANGE ABLE SODIUM tim 6ng ec6d sods, better crop geonth and increened ywnds con ohen bN'
PERCENTAGE E XPE CTE D PROBLE M 6:hieved. Optimum soit pH volves weev depending on ene croo being grown.

Beton 10 Geneesoy no permeabihty problem due
b,,ut, 6n generei. showid be between 6 0 end 7.5 Setore hming siwdy ths.,to sodiwm However, sodewm sensitive n,,,,, ,,,,,,s to determine the nec essity of brae til pH 6n the swbso,

crops may show leaf bwen show d be toss then 6 2 (26 emownt of hme being opphed m tne irrigatione

10 15 P oss'bt e pe rmeabint y problems w6th '

w ater, (3) crop bein o*n T horowgh 6ncorporation of hme ento the,y,,,,g..,,,g,,n,eg',,,,,,,,,,,,,,,,,,,,,,,,,,g,,,,,,,,,,,,46ey looms and caeys , , ,

Above 15 P e rmeet,ih t y problema ese bs ed, on efter the son hos been tested serse too enuch hme may be es hermtwt
|ett mmerei solis with possibie excep es too htt6: The time recommendation 6s based on en effective con iv r .c e

tions of sends and 40emy sends serbonce eque.alent--E CC E --of 60% The recommended hming een 4

High sod.wm sous con be reclaimed by erschcoton of a ceicewm oowece adi meroese soil pH to opproaimateiy 6 5 6n 3 years E CCE is dependent ori
(see Gypsum Requeroment) and thorowgh toechmg fineness of Ome, pwrity, and amount of water peonent. K noa the E CCE.

*
ORG ANIC M ATTE R. befoes apolving hme so that the necessery adswst ment m apphcotion

j

retn con be medeSed creenec metter consists of decay 6ng plant and animet residwes The
amount peseent in sow 6s enftwenced by the ehmete of the eres and manage O YPSUM RE Quim E ME NT-

Organic metter infs ences toit strwetwee, seration, water Oypsum roowieemem recommendations are made when the enchangeseie"ment practicos w

penettetson, wate' holding cepecity, sad provicles a sowece of ptent nutrients oodeum percentose escoeds 10% The recommendation is given en tons'A of
aspecieny nitrogen, phosphorws end swHue. 100% gypsum Gypsum fceitivm) es regwired to recietm sous high in sodium-

* * * " '" *" ""* IY P'* * ** * * " "
NIT ROG E N : eod must have peope' dreinese and be leeched with good owaltty wetoi

*Nitrogen recommendelions are be+ed on organic matter of organic nitrogoti, (hien calcium, low sodium) to remove the estees sodiures
niten2-anrogen, trop to be 3,0*n, and yi.id go.i Organic nn ce is the if soa, conte,n mo,e , hen is ,,oe i. e the ,,,no ,og mate,;eis me, he
nitrogen t>ownd te organic matter. Appromirneteay 2 $% of tnis nitrogen weed 6n piece of gypsum Convert tons /A et gypsu e reewhed to tons er

becomes eveueble during the pressieg season N6teste-nitropea 6e the form the moeeiei seieeted by wome the approotiete f actee. |

of nitrogen most availabie to paents Ave.ichie nitrogen +s tne emownt of |M ATE RI AL TONS OF M ATE RI AL
evea bie to the crop dwring the (100% B ASIS) EQUlv ALENT TO f TON OF GYPSUs Iorganic metrogen end aneote-nierogen

getwmg esanoet Popc orn $witwe 0 19Nitrate-nitrogen 6s oesHy leerhed throwth the toH profile end lost to th,
E 6ementei Switwe 0 19seep When hion netrogen rotes are recommended on sandy sous ce long
Swifweic Ac6d 0 Sieeeson crops. epht sopbc etions wiel bette wtusse the epobed rutrogen and
Lime Swifwr 0 78heip t) evo+d lete meeson deficiency if nntogen f ort hae* is moded to wete,
F *er6c Swif ete 1 09weed fr.* fieod 6tresc6en, the nnropen recommendations me, heve to, be

6ncreased up to 40% deoending on efficiency TEXTURE? ,

j
I

Wher110 tone of menure/A or more s's opphed. redece N rocommeadetion y,,,,,e is a USD A cieulf acet6en besed on the percentese of send,
hy 3 6 lbs. /A/ son. e4ey in the ocu gend, sut and cie, perticles e e divided according to eine
High emounts of nnregen rememing ef tee a crop 6md6cetoe en aeswmwletion P A RTICLE P ARTICLE SIZE
cf netrogen to occuring end the amount of ferttheer show64 be credwelly

S end 50 mheeens to 2 millimetersreduced An oc.ceptob6e level {t resiewed nitrogen is 20-A0 lbs /A. Levo's
S ut 2 to 80 m6crons *'

gre espeen.ve and show*d be rebused
greetee then 100 aps/3.Trg udogen,f rom eteT'rLapwme crops coq 4 ben roots are propwly Clay Lees then 2 microne

seodwiced nataogoh fortiuser eihi r9: De e enef ac t. Good 6aocwletion may Teatwee eHects plant nutrient hold.ng cacecity, meestion, water penetection.
De beneficial in many cases. J_. and weise hademg cooocity. I
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EHOSTHOAUS-S ATUC ATION PECCENT A?E:
6tems sf wetar renweeed :) wet 100 grams cf soil t2 thi setwr: tion point. Phospnuws e non mobila nutrient. io easily conneted ts wrovedobis forms

The setwe: tion percentage is reisted t) ooll tutwes. especicliy in hch pH. calcareows soles, or in mod: rete to entesmpy acid
* * " ' ' 'I"# " '' " ""' " "# * " 'D' ' * * ' ' ' *

S ATUR ATION PE mCE NT AGE TEXTURE
'' *" ' "' ' '' "'**"*"'''"''"'*d

Sedow 20 Send or Loomy Send ' ' * * ' # #'"# " * " ' "''"'"''"'"*D**d'''"8''"'"
20 35 Sandy Loom * *''"#* 8'"*'* "''""''"'"*'***#'"*'"'***
36 60 Loom or Sdt Loom **'''**"''"''"''''h''h'h *h*'"'''''*8****'''''#''''#*''*"''''''
60 SS WW " " " ' '**"#" **" "'**"' * ***d D' """D'
SS 13S Clay * * * * ' ' * ' ' ' " * '""'"******''*"*#''''''.Above 135 Uswediy organic poet or muck possibly iron which eney result in vieid redwetion of some crops %

Th) w;ter holdes cepecity of a geef d. when 6erigeted end ortowed to drain. POT AS$1UM, M AGN ESIUM, CALCIUM. SODIUM:
3 spor:simetery helt the setweetion percentage Abowt half the water ho6d

N*****"C'N 4 * ""N**** #'M ##'Nens cepecif y se evedobie for crop wee oods Msenesswm deficiency es much lees common then poteac.wm deficiency
b. t ut can occur m sandy soils Ce46um or sod 6um dei cienc y is wdom if even
Th3 GH of a soli perte wet to neomretion meeswees the degree of acidity or fu m m TM prme of estas edium 4 entwCW W me n
C'h ehnity. A pH less then 7.0 *e acid. pH 7.0 is neutral, and a pH greater ,3,,,,,3,, ,oa,,m p.,c,,,,,, , ,, ,,,, ,, n , ,,,, c on g . g,, ,,, , i n , ,cn , g .

the 7.0 as este16ae. ,, these e4ements and show6d be considered when cetermineng a sou

pH PLANT RESPONSE fertility prog'em.

Seed.2 Too acid for most crops to do well SULFUm: ge
4.2 . S.S Adwted to growth of scid tolerent crops Swifur deficiency is generally associated with sandy oods that heve en "
SS 60 Adoptec to growth of rnost efops organic metter level (ess ttien 1.3% Application of some of the swifwr
80 7.5 Optemwm rege for crop growth fertleiser en a starter fertiliac may prevent early seasoh deficiency on some'
7.8 B4 Adapted to growth of most crops ,,,,, y,,,,ng amowrits of swifwr can be found in irrigation water and
Above B 4 Indicates a severe sodium proolem, should be considered when applymg sulfur fertiliser. *"

However, sodswm prooieme con occur et

pHverwoe lower then S 4. 2INC-
Zins fWFlit64er recomtnendations are for en enorganic source owch as sinc'ppgg gyg , sulf ate whch is broadcast end iricorporated. This method of applying sinc

> A positive test (V es) 6ndicates that the son contains greater then 1% free time futinars eowld have e enidwel eHxt for 24 vers Zinc fertiliser can
E LECT RICAL CONDUCTivlTy: eiso be 6melweed m startge fortdeser end berided at about 20% of the re

commedad bWcen reu D4 mend of appleceoon wm probably need
Electrices conductevety (E Cgl of the netwretion peste estreet meesween the to be repHted ennweHy dweCas on sod int ulwM Zinc cholete fedusav-
ood sehnity. Ptent tolerance to setmity varies but above some levet all crop may be used at about 1/3 the application rete of enorganic productsvields beg.n to dochne The f ollowmg table relates salinity levels to espected
cero response ImON- ']

S ALtNITY LE VE L E XPECTED YlE LD RE DUCTION, % groadcest opptrestions of inorganic iron fortdiser, such as ferrows swif ate. {
ore 6neHocteve en correcting iron deficiency because 6norganic 6ron is. J

Voy 0
"*" "''' # '"""'**" "'''"'*88"k"'' O*d "' * ** **d's^sv"itet e soiwtion (1% for potatoes) et a rete ofLow 0 10

the crop wrtm e 2% ferrow
M ediu m 10 25 20-30 ge onrecre Wenmg n soon as swHacim luf foden a penm,n
H .g h 25 50 to inteecept the spesy. The sprey appercetion may need to be repeated if
y y , g ,gh 50 100

yeitowmg of f oilege persists o
Foor weter oweitty, enenegement, or water penetration cowse salmety prob-
6 ems Stil salinety is reduced only by leechme w'th good qwanty water. A -

, ,

-

-

kochmg requirement can be calculated if the crop to be g*own. and soil, Yield response to these nutrients es unheoly m most cases Howevery
and urigation water salenity are k nown crops do have a higher requirement for these nutrients and a vield re

* * ' ' ' ' " ' ' " ' " * * * * '' ''

E XCH ANCE ABLE SODIUM PE RCE NT AGE - cessive applications of these nutrier'ts may cowse ton +citees m somNea
This vss e indicates the cogree to ensch the sod eschenge comptes es setwr- y,e ,,,tilisers containing these nutrients with cowtionv
ettd with sodewm E scess enchangeable sodium reduces water permosoisity g.

LNE REQuimEME NT:and is tsa rc to some plants
|

A some rmuenm en oermined on e M hen a pH of 6.2 or las 81
E XCH ANGE ABLE SOOlVM lemme ocid sous, better crop growth and increased vieles can often br" '

PEmCENTAGE E XPECTE O PmOBLEM
echieved Optimum sod pH volves very deperiding on ene crep bems grown.

Beton 10 Genereelv no permeeointy problem dwo
b,,wt 6n peerei. showtd be between 6 0 and 7.5 Before iaming etwdy inwto sodiwm However 60diwm sensitive ,ig,,ng gectors to determine the necess.ty of time t il pH in the swbson

crops may show seef burn- should be less then 6 2. (2) amownt of lime being applied m tne irriget or '

10 15 Poss bie permeability problems with ,,,,,, (3) crop being grown Thorowgh incorporation of lime into the
ciey looms and caers ,y ,,,, g ",, ,,ii ,, n,c ,,,,,, ,,, m ,imum e n ,,,,wness A ppl y tim e o nly

|Above 15 P e rm e abih t y problems ese lik el y on ehr the soit has been tested since too much time may be es hemf wt
eil mineral solts with possible encep- os too little The time recommendation is based on en eHoctive calciv r |e

tions of sends and loomy sands cebonet e equivaient--E CC E --of 60% The recommended lim 6ng ret, j
High sodium cons con be reclaimed by eeptoceton of a concium source will increase sod pH to approaimately 6 5 in 3 years E CCE et dependent on I

(swe Gypsum mencroment) and thorow,h iseching fmeness of bme, purity, end emownt of water present. Know the E CCE.
*

ORG ANIC M ATTE m- before apolyme hme so that the necesscy @wstmeat 6n oppi.c ation
''''"#'*D'**So.1 creenic metter consists of decaying plant end animal residwes The

OYPSUM RE QUlm E M E NT-erouxt present 6n soll es 6ahwenced by the surnate of the eroe and monese
-, prec,.c es of..,ec m e,,er ,n,i. enc es oo,, ,,,.c , wre. o.r e,.o n. w e ,e r o,po .m r _ir-ent r-o_.nd emo~ .re m-. -o, th e ..c h.n e.. .e

pencesteon, metee holding caounty, and provides e source of pient nutrients comum percenteee escoeds 10% The recommendation is g*ven in tonvA of
espec cii, nitrogen, phosohorus and swif we 100% eypewm Gypsum (caiceum) 6e roowered to racisim so6ts he in sodewm-

(oodic scHs) in addition to applacetion of gypswm, the sodium effectec
nois must have proper dre.nese and be leeched weth good oweisty wetei

*miropen recommendations are based on orpenic mette or o'eenic nitroperi. (h,oh cercium, low too.um) to remove the escess sodium.
nitrcts nitrogen, crop to be grown. and yield poei. Orpeanc nitropen_is the e, sea, conio,n mon then gg ,,ee 6,me th, to iewing mee,;ers may be
nettopen bound to organic motser. Apgrosimetely 2 5% of this nitrogen weed 6n piece of gypsum Convert tens /A of gypses reewued to tons e
becomes eyeliebte ownne the g<eering sanon Nittste-nitropen is the form the matviel wected by vs.ng the sopropnete f actor. j
Cf nitrogen most evadebte to plents An.ienis nitropen es the emowat of M ATE ml A L TONS OF Mm7E ml AL

'

oege.c netrogen and n6trete-nlerogen evea die to tne crop dwong the (100% B Asis) EQUlv ALENT To f TON OF GYPSUMe

c:wmgsee ~
N6tecto-metrogen 6s oesdy leechm9 through the soil proble erw lost to the Popcorn Swif wr 0 19

E Wel w 0 19croo When high nitrogen retM ere recommendM on sandy sods or long
e mon crops. sphi soohcations will bette widtse the epohed nitreeen and SwHune Ac4 0 61

Leme Swifur 0 78besp 83 evoid sete season debceency if nrtropen fortdiser is added to wete,
PFneSwHue 1 09weed er tiood erripetion, the metropen recommendations may heve to be

mcenesed up to 40% oopending on offic+ency TENTumE. .

Wher310 tone of menwre/A or more are applied, reduce N recommendat6on y,,,,,e is e USD A tiessification bened on the percentage of sand,
by 3 5 lbs /A/ son, cley M the een6 Send, slit and cier pertesses are div.ded eccording to sise
Heph emownts of nrtregen rememing ef ter e crop Md6ceta en ecsumwletion '

P ARTICLE PARTICLE SIZE
cf netrogen to ochnne end the emownt of fortthaer show d be prodwehye

reduced. An ecceptable level (1 residwed nitrogen to 20-A0 lbs /A L ovea s Send to mletons to 2 musemeters
S ilt 2 to 60 microns *'

Ei eeter then 100 ses/ fre onesesive end enow d be reputedr e

Lepume crops seg. urg' uLMoesn,from ege vr.Mben roots are property Cley Less then 2 microes

nodwiced net.ooeh ruiser whi ap be senefichi seed 6aocuicien mey te=ture eHoces pient nwtnemi heidmg cepecny, evetion, water peacuteor. 1
be beaeficial in many em 4- *

and =eer honding cooecety. i
Iw
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FHOS7 H O T US -S*TUR ATMN TE;CENTM E:
Orems cf water reewired to wet 100 prems of soil t0 the netweetion point. Phonohuws, e noneobe rgutreet, et eendy converted ts wnovede>6e f orms

The setwr: tion percentopo es reacted t3 soll txt tra escocicily in h(m 3H, calcareews solie, or in med3 rete to catermoly acid
""'' U """ * " E ' '# '' " D ""'''"' ' "''''"'
esp 64 6a soils thet heve e pH reage of 5 6-7."but does occur over e periodS ATUR ATION 7E ECE NT AGE TEXTU3E 6

Bedon 20 Send or Losiny Ed ad of time Apphcotion of phosphorws fort hser on a band along side end
s s o- a-

no. . m.0 b.ow ~ seed w,,, p. rooy irecreate fer, ,or .,f ,c y a,d .s ,ec ommene
. Lo-or.dt - ,d , ,, ,,,, , ,, e , , s. e e , i,, ,h,s, h ,, ,, , ,, ,,, , c . ,c , y ,,,, , , , i,, , e , e, , ,

=, gp- .honoherus f or,m or c., w~e,,y be redned by .0,6 ween be~.m

- ~ ' - ' - h - ' a ~ ~ w "- - e ~ ~ " - t v ' "..b e 13. ve.ohy .~ .e mm -s.b,y i.on -o me t rem,t in viend redwe tion o, s-e c, ops .
Th3 wety heldmg cepeetty of a gheid, when 6trigated end eNewed to drem' POT ASSIUM. M AGN E SIUM. C ALCIUM. 5 ODIUM.t3 approaimateiy he t the satw etsen percentage AsMhrt half the water holde r

Potassium Oebciency is most commonly essociated with scid end/or sandyeng cepecity se evasieble for trop weis eo. s Magne.~m .ef.ency is m.ch .ees co_.n ~n potessem def < >emy
,H ~' - - - - c ~ ~ ~m -- n= " ~ n

w .f . e.e .,e.e,o we, ,o se.r e,.on m swe es ~ degr
.f .c.di,y .re

__,e,,,e _s no pres.~. of ..c oss mod ~m .s -sive,*d
i., ~ .af ow ,n soil

c, e,im,y. A pH s m n ,0.s.ed.pH ,.0 3new,,e,.e- . ,H gres,er ,, ,e.,en,,,e , , , i, , ,,, w ,, e , , ,, , , m e , , n , ,, e w ,, ,
~n> ~ ~ of m ese .em .n,s . ,d .ow,4 be cons.dered ..,.e,er,mnen,. sois

pH PL ANT RESPONSE fertilit y program.

SesE4.2 Too acid for most crops to do nell SULFUm^ ou
4.25.5 Adopted to pronth of ecid tolerent ercos g , , , , , , , ng ,,,, , 4, ,ene,sily associeted with sandy nods that have er '
S5 40 Adapted to growth of most eveps ,,penic metter level less then 1.3%. Apphcotion of some of the owlfwe,
40 7.5 Optimwm renes for stop growth

7.6 -34 Adeoted to growth of most crops
,,,,isi,,,

in a starter f ortehs,er may prevet early season deficienc y in some
,,,,, y ,,, ,n g ,,,y n g, , ,,i, y , can be fownd 6n irriestion meter and

Above S 4 Indicates e severe sodium proolem; enowid be contadored when applying switwr fort 6haer e

However, sodium problems con occur et
ZINC:pH volves lower then S 4.
e'inc fertitigef recomrnendations are for en enorganic source such als Itnt' 'pogg gyg,
suitste which is broadcast end encorporated This method of applyeng ame

+ A positive test (Y es) tedicates that the tod contains gioeter the 1% free hme 4rtHears eowid have a residwel effect for 24 years Zinc fertiliser con
E LE CT alC AL CONDUCTIVIT Y: eito be inclwded te startge fertihrer end banded at abowt 20% of the re ,

commended broadceet rate Thes method of tophcetion will probeoly need
Electrics conductivity (E Cg) of the setwroteon peste entreet meesween the to be repeated ennwelly deDending on sod test volwes Zinc chelete f ertihaer-god sal 6nity, Plant tolerance to salmily varies. but above some levet eH crop may be wood at about 1/3 the application rete of inorganic productsvie fs begin to decline The f oho *ing table reistes sehnity levels to espectedr

ceto response TRON: ']
S ALINITY LE VE L E X PE CTE D YlE LD RE DUCTION, % Broadcast noplications of increenic tron fertiliter, such as ferrows swifete.

ere ineff ectrvP in correcting iron dehciency becewse Onor9enic 6ron ts. ig
owickly tied up in the soil. An iron deficiency 6s but corewted by moreymg% o,so

Med um 10 25 W "'8 "'tn a 2% ferrows swif ate notwtion (1% for potatoes) et e este of, ,
20-30 pn ancre beg aning a soon es ownsiet inf fod*p 's pemat )og ,,n 25.so

vvy High 50 100 '' '"'"8'8' '"' 88'ev The sprey appbcation may need to be ropeeted if I i

yellowmg of fodese persists '
o

foor water eventy, menooement, or meter penetretion cowse sehnety prob-
M ANG ANESE. COPPE R AND SORON: j6 ems sw sehn tv es reduced only by leec.hing with pood owenty water A ,

eoschmg reewirement con be calculated H the crop to be grown, and som Yield response to these nutrients es unhkely on most cases Ho**verp '

ed i,,.pt.on .eter winei, ce n ao.n crope de men a highe reawirement fe ihme nutrienti ed a vieid r. 4

'** " "**d''*" #8"**** ''**# ****''hc otions of these nutrients mayE RCH ANGE ABLE SODIUM PE RCE NT AGE -
)cessive opp cowse tea cities in somet i

This ysive indicates the degies to which the soit enchenge comptes is setwe un go,i,sige,, gente,ning these nwtrients with cowt6cn.
cted wnh sodewm. E ncess eschengeabie sodiwm redwces meter permosointy ,,

Liut RE QUIRE ME NT: <

and to tsmic to some pients

A hme roowiremet es evennined on nous the how a pH of 6.2 or 6ns 8s
E XCH ANGE A8LE SOQiUM hm6ag oc6d sode, better crop growth and 6mcrossed yieids can of ten t h

,PERCENTAGE E XPECTE D PROBLEM achieved. Optimwm sod pH voiwes very depending on ene croo being grown. i

Beson 10 Genere'ly no permeabihty probiern dwo bwt 6n parei, eowtd be betaeon 6 0 and 7.5 Before hmme. Study ths
I'to sodium Honever, sodwm sensitive ,,n,,,,, ,,,,,,, ,, e,,,,mine th e nec essit y of bre e ( 1) pH 6n th e swesoi

croos mer show leaf bw n showld be less then 6.2, (2) emownt of tee being opphed ir the irrigatione
4

10 15 Poss bie permeabiht y problems erith or a t e r. (3) crop being grown. Thorowgh incorporation of leme mto the
stay looms and Siers ,,,,,,g..,,,,,,,,,,,,,,,,y,,,,,,,,u,,,,,,,,,,,,,g,,,,g,,,,,,

Above il P erm e abih t y problems ese bk ely on etter the soll has been tested since too much hme may be et hermtwt
ett minerei soHs wtth possible ease M too little The time recommendation is bened on en eHoctive cosciwn I
tions of sends end loomy sends carbonate ooweveient--E CC L --of 60% The recomrnended hmang reti '

High sudium sous ce be ruleimw by sophcoton of a coicium nowrce ordi merosse sod pH to soproaimetely 6 5 6n 3 years E CCE is deoendent on I
(see Gypswm Requirement) and thorowgm leeching femeness of Ome, pwrity, and amount of water present. K now the E CCE {g

ORG ANIC M ATTE R: bef ore epolying hme 30 that the necessary edewst ment 6n applic ehon j

Sed Erganic matter consists of decaying plant av enimer residwes The een can be mooo 1
i

emown present 6n solo 6s 6mf6wenced by the ehmety of the sees and manege O YPSUM R E QUIR E ME NT-
ment poet.ces Organic matter tehwences soit structure, wetion, wetoe Gypsum tooverement recommodations are meo, oAen tSe enchenseebie"
penetration, meter hosding caoecety, and provides e source of plaat nutrients todwm percentage e needs 10% The recommendation es given in tons'A of
Sapet e&lly nitro 90m, phosoMorus and swif Wr. 100% gypewm Gypsum (seicivml to required to reclaim sous high 6n sodwres

(todic todsl in 03drtion to application of gypsum, the sodwm effector
.

tod mwst have proper drainege end be 6eached with good Owehty wetti
'

Nitrogen recommendetions are based on organic matte or organic nitrogen, (m,gn geig,wm, io ,oo,wml to remove the escens sodiurrt *

nnetta n6trogen, trop to be grown. and yield gosi Orpeaic nitrogen es the H ops contein more then 1% free hme the followieg meteriais may be 1

nrtrogen t>ound to ortenic motser. Approaimatedy 2 5% of this nitrogen weed 6n piece of gypewm Convert terWA et gypsw e reqwired to tons o '
e

becamos predebte Ow ms the groeiring season Nitrate-metropea 6e the form the motorial se6eeted by using the appropr6ete f actor,e

cf nnropen most evedobie to pasats Andebie nitrogen re the emownt of M ATE RI AL TONS OF M ATE RI AL
organic netrogen ead nettete-nierogen eve;iebie to the crop dw ing the (100% B ASIS) EQUlv ALENT TO f TON OF GYPSUM j

e

ge: wing esseort

Nitrate.netrogen le eesdy leeched throwgh the toH prof 7 and lost to the PO9C#'n SwHwr 0 19
E lemente8 Swifut 0 19trop t% hen heen nitrogen rates are recornmended on sandy sous or long

eesson crope ephi econcetions orHe better ut6has the sophed nitrogen ed SWt'w"c Ac 6d 0 61
hefp t) evo6e 6ete season deficiency if nitrogen fortdiser es sooed to water Lt*eSWHW' O 7e I

weed f ar esoed errigation, the nitrog*n recommendesions may have to be E *"l* S WH"o 1 09
6ncreased up to 40% depending on efficiency TE NTURE- ,

twhere 10 tone of menwre/A or more are spoined. redwee N recommendet6en Teatwee is a USD A tieself cetion breed on the perceniege of tend. s %

by 3 6 less /A/ son. g6ey 6n the sou Sed, slit end ciey pertecies ore omded scaerding to one
High emounts of nitrogen remaining seter e eeen mancetes esi ersumwicion P A RTICL E P ARTICLE SIZEof netrogen es securme end the emowns of 4 e ser show6d te credwou,
resuced An ecceptenie tower (t reo.dwed n4tro,.m is 20-40 the / A Leveis Send 50 micreat to 2 miHimete's
greeter then 100 lbs/3 pro en in end show4d tie resceg S Ht 2 to 50 m6crons *

Cier Lees then 2 micronsLegum9 crops coq f4 e' n ,f rere, tge te prhen roots are propert,,

modwiced twisogem fertiuser whl t be beneficist Seed snoculation may Teatwee eMects pient nutrient holdme cocacity, eeretion, water penettetier. .
be benefic nei in meny EsteL

,_,
and weier he64 sag 6aoeciTy.
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OHOS7 H 00 US 'f' ATUZ Atl'N PECCE NT AGE :
Grams cf wat> roowi'ed 8) wet 100 e< ems cf so6l 1 the netweetion point. Phosonstws. e non moeda rwteions. es oesdy converted ts una.edecie forms
The setwest.on percentepe to re'ated t2 soli testura esoec bily la high 3H. coi t'eows toHe. or 6n medieste to sa tremely Medt

**"' N """"" d ''"*8 *' O'*'ws os uner ad abie uns is sees
S ATUR ATION PE mCENtAot TExTUmE " * ' ' '' **'**"***"'''"''"'*d

Beion 20 Send or Loomy Send '' "** # *** *"* "' " ' * * ''**' '*' **d
20 35 Sedy Loom D*' * * '#*'""***"''*""** * " ' ' " ' ' ' * " ' ' " " ' ' ' * * * *
36 80 Loom erS*ltLoom os for sous that have e heen phospherwe fis me e soecety Apphcotion rates e '

+S C- ,hospherwe ,e,,ih,or c.n w~se,y be redwc ed by S~ e n b .,d e-

"I % .r , .. mm - -'- ~'---"- ~8"-"'~.''
.b. e -e.bly ,,on wh.h m a y re~,, it, y.d r edwe, ion ., some s. ops .

Th) meter ke dmg cepecity of a ghold, when ivrigated end pHowed to desin' POT ASSIUU, M AGN LE,6UM. C ALCIUM. SODIUMn

C eopecatmete#v heit the satw eteen peecentege About half tne water he64 Potassium cebciency is most commonly essociated weigh sced end/o'sa dve

ang cepectly to ev84eble fot crop tas oorts Me6nes'wm def ec. orgy es much lees commen then poteesiwm def <.ency
pg. ' ' ' '

5 gH et e nell poste wet to 6egeration moesw ee the esp <ee of scidity orr " " * " *"**'"****1"**"A t 0 es nevi,.i. ed . pH ee.ete,
c,iehnoy,, ,3,,,.H

ises th en T 0 .s oc id, p H .aene.bie sodium necente.e irregn.on wee coai.-e av ving acneenis
,,, of these e.emoeta end enowLd be considered when sisterminans e sod

pH PL ANT Rete 0NSE fortshty preram.
-

Sesow 4.2 Too ocid foe most crops to do well SULFUm- ou

4.3 . S.S Adopted to geanth of scid tolerant crops Sulf wr def giency 6e generany associated with sandy sons that hir.ve en '
SB.40 Adapted to geowth ef most steps oreenic matter levei sens than 1.3%. Application of some of the owlfwe
40 7.S Optemwm ronge for croo growth fetihar en a startes fortehaet may prevent early season def m*ency in some
7.8 84 Adsoted to growth of most crops e,,,, y ,,,,n g ,,, g n g, ,1 ,,i t y , can 04 fewed m irrepetion wate, and

Above S 4 Indicates e severe sodium proolem, showid be considered when soplying Swlf wr fertiliter- *"

However, todowm problems can occur et
2INCpH woiwes lower than S 4.
2mc tertibsee recommendations s's tot en snorganic source euch as sinc *

p g g gyg, owlf ate which is broadcast erte mcorporated This method of applying smc
p A positive test (V esi mdicates thet the so61 cortteine g'ettee then 1% f ree hme fetihiel thoWd hM e rMidJ effMt for I4 Vers IN tvDhte ce

E LE CT mlC AL CONDUCTivlT Y: also be incewded m starty fertihrer end bonded at abowt 20% of the to
commedos broadcen rate The memod of sophc eion wHt probably need

Electreces conductevdy (ECgi of the netweation posta outract meesween the to be recested ennwelly depending on soil test telwes Zinc chetste fertiliger-
soil salinety, Pient tolerance to asimity genes but above Some level all crop may H vsed at about M me epohcom We of 6norgang pNe
yields begin to dochne The f ollowng table re stes sehnsty levels to espected
c'09 response ImON: ]'

S ALtNIT Y LE VE L E *PE CTE D YlE LD RE DUCTION, % B'oedcast sopbcations of increenic tron fertihaer, swch as ferrows witate, i
''e 6neNectrve 6n correctmo iron dehteency becewse 6morganic 6ron is, I

voy 0 * W '' ' ' V ' '*d W 8 '" ' h ' " d ^^ ''on dets. enc y is best c orrected by morey me
Low 0 10 the c*oo with a 2% feetows outfoto solvt on (1% foe potatoest et a rete et,
Mwewm 10 25 2040 ge owocre beg <nning a soon as wHiciet leaf foilege et penentn
H igh 25 50 to 6ntercept m spesy. The souy apphanion may new to be rmoed H
Very H gh 80-100 dyouowing of f oilege port'sts

foot wetoe eweitty, meneoement, or water penetration sowse tehnety prob M ANG ANESE COPPE R AND SomON:tems Sul seemety es redwced only by leeching with Dood clwahty water. A _

6eacheng rooweroment een be cerculated if the crop to be peown, and soil, V eeld response to these nwthents is unhk oly in emost cases Howeveep
and i.,ign.on wete uhany o,e n nown crops do heve e her reawaement for these nutrionis ead e vieid re

"" "'""*"d'* *"0"''*** *
E kCH ANGE ABLE SOOlVM PE mCE NT AGE -

**Y '''W''bcations of these nwt'ients may towse tonicities in somncessive opp

This esiwe mdicates the degees to which the soil enchange comptes to setw' Use fertinsees containing these nutrients with cowt on
tied weth sodewm E acess enchangeabie sodewm redwces meter permosoihty ,,

LIME REQUlmE ME NT:and is t:a+c to some pients
A hme roawarnet es seemined on oops met heve e pH of 6 2 or less es

E XCH ANGE AOLE SOQiUM '"mne ocid sods, boup crop prowm W incesesed yielos can ohen te
pEncENTAGE E xe t CTEO PmogLEM

eeNeved Opbmwm soit pH voivos ser, dependme on ene croo being grown.
Sero 10 G ener eur no poemeabihty ptobiem dwe

b,,n m pnve' showtd be betwoon 6 0 end 7.5 Sofore hming etway theto sodium However, sodiwm senotive ygg, ,gg,, ,, appm,no the nec essity of hme til pH in the subsei
crops mer show leaf bwen should be toss then 6 2. (2) emownt of hme being opphed in the irriest.oe

10 15 P oes. bis poemeebu n y probine with gg m p , go, ,,m Thorom inweporvie of hme mm w
tier looms enf cA4ys w,,g , g ~g, soit ,, ,,,c ,,,,,, ,or m e a 6mwm ef f ectiveness Apply hme enir

Above 16 P e rmemoih t y problems e=e ht ely on she the soit has been tested smco too much hme mov be es heemtwt; ,

'eII mmerei tous wrth possible exces M too Htm The lime recommendation is based on en effective calciw re
i

tions of unds and loomy sendo cobem eqwivrent--E CC E --of 60% The recommended hmsng reti '

High modium soies can be exisimed by sophcoton et a ceicium source
.,,,.n

merun u.i pH u nopeonimateiy 6 5 in 3 years E CCE is dependent ori

(see Gypewm moqwirement) and thorowgh toechmg ,g, ,, hmt pwrity, end emownt of wate, peseemt. K now the E CCE,

i ORG ANIC M ATTE R: before toolving hme to that the nec easeey w,wst ment m apotecatioe*

ren con be modoSed creenic enettee cerwists of deceying plet and animet residwes The
emownt peseent 6n soll es 6mftwenced by the elsmate of the ecos and enanose OvPSUM mEquimE ME NT'
ment practices Oeseme mette infiwences ooh structure, ovat+on, wete Gypsum reewaement escommendet.ons see rense when the eachenee oie"
penete: tion. =stee heading cooocity, end provides a sowrce of piant awtrients mod 6wm percentate esteeds 10% The recommendebon is g ven en tons'A of -
Sepecien, nitropen, phosphorws and sw f we 100% gyrowm Gypswm (ce'cium) to reewire to rec toim sous he in sodewm- |i

(sodic toHel in weetion to sochcetion of gypswen, the sod ew m ef f ec tec
soit must have peoper dre.neee and be 6eechw with good owohty watei

*Naropen recommendations see bases on oegen.c matter ce otteic n6tro9Fi thigh cocewm, low todiumi to remove the estees sod.ven
noret2 nitrogen, crop to be grown, and vioid pool O_rgesc nn ec ten _ es the n ,,a,

epi,m ,no,e ing qg ,,ee time me, tonowieg materials mov be
m ewn mnd to mic enes.r. Approa.mei.iy 2 s% of tais norogen ,eed m ,iece of ,,,ss , cen,e,t tonc A o ,,,,w,o ,sowwed ,o ton, e

becomes evelistwo swems the geoering season Ninee-marone.n is the f orm the meteeiet telected by wong ehe appreonete f acter,
cf netrogen moet evealedie to paonts Avaiteose nitropen es tne amount of MATERIAL TONS OF uaTE ml AL
oepe.c estrogen end mittete. nerogen eveasoie to tG stop dweing the 000% S ASIS) EOulv ALENT TO I TON OF GYPSU
ge wmg season. Popcoen Swif wr 0 19

[
Nittethneteogen be oesHv leeched throwth the to61 profHe and test to th,

fiemonteiSwHve 0 19 )
| tErp when heen metrogen retoe er, recommenced on sandy soils ce long

Swawm And 0 Si || season crops moht soebcations =HI bettee utshse the opphed nitropen and
L"" 8W"W' O 78| besp e2 ovest tete season deficiency. If nitrogen feetilise, is >>ced to wetee - s w" ~ 20. pus.d f m 98 06 .tre..,,en. ~ ne r- r emme,de,.ons m e, heve ,e be

6nceeeeed up to 40% sepending en efficiency TENTumE- i

| Whoo 10 sone of menwre.'A er more are Spohed, reduce N recommenceteen y,,,,,e se e USD A cleatificatsen booed on the peecentegi et sand, is
'

C, 3 5 lbs /A/ son. esey 6n the oeu. Send, sitt end elev poeticles see divided occarding to site
Neph emownts of metrogen remaintr>g ettee e crop 6adecotes en actumwletion P A RTIC L E P ARTICLE SIZE >

*

1ci natrogen es oceweing ead the emewet of foretheer shev6e be eredweh,
I reduced An ocesottene seve p residwe nitrogen is 20-40 lbs /A Leve,s send 30 mws a a maimiets |
,

88" I f * 80 m'e'ene pgreetee then 100 esgo esposove end show6d be rewted Clay Lees then 2 micrens:

| Lopwme crepe ceg,9yg' afogen , teem ege vr h' shen rests see proporty Tes tore eftwei pient nwtnent noidme coun,. ecosion, wete peneteeisoi. (w.dwisiw moogen termw win i sie knefichi seed sno wieben me,
be benetec 681 in erhany seest

.
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Grame cf noty reewired t wet 100 peems of soif 13 the netweetion peint Phosonorws, e non+nobiu nwte.ent e oesely s&nverted t3 wneyweble frems
The setwest.ea portentose c egeted t) soli testers. owociouy in high GH settereews so6ts, or in modiroie to catemly sod

""' " " ' " ' ' * " # "' D * * *"'#' ' ' ' ' "
. ATUR ATION Pt mCE NT Aot TEwtUmt --~th~e~~'"-"-~~~e-

.,e,. o ., w ,. - e . L o.m y . - of ,em. .ppbce, ion of p~sphorus f orteh.ee - e . - e,ong s,de one
. , ,,, y L o ,,,, ~ ~ ~ s- ~~" y - e - - v e" < -~ . - i- ~ d

.. .0 Le n r.,, Loom <

,hosphe rws ter,.,i.e. ...r o.,0.phorws fi. ing ..o- .,y
- f oe soils mo, b.ve f,i .pp,.. e,io, , et eo r

=; g- wsw er,y be ..~ ed by .0,s -en b-e-
,

-s..,y ,,on m e, resw,, .m v i. ,"d.c,.on .f some c,opse - o'~ ~ ~ ihtfn,._~~et-'-h~'~~r-"
o o.e 13. Uow ,y or ,ss , or mv.s e

m . mo mg . op.c it y . f e
_

.r t. , od - e,, e e. .. d r e . ,,,,,,,u o . ,,,,,uu. . ,c u ,0 ,,u,.
e appe,..m. .y heif me o,w.e, .e ,.. A w, f e,f me .e,e, he,

_g .e_,,y .e e e.ie f e r .,op s Pot-e- d~o ~,y .s ~st .em~~y es-ed - oc id end o,r e-.
eo as M eo-m .e .s.~y .e m h .ees.ommon een po,eesem de or<,

pH -~ ~ ~~ ~ c-- ~~~'+- i- m."--
m .f.s.e p.e,e .e.,o se e, m.aur. .ede,re.of. ~ ,yo,

irrigation metee comte.N
* # " *"'' # " *

Ch ohndy A pH less thna 7 0 rs ocid. pH 7.0 se newtre', and e pH ereste' thengest It modiwm percentepe no serving ejhownts
7g g g of these esemente end showld be considered when setermanm3 e sod

pH PLANTmfSPON5t fort elity prog'em
-

Desew 4.2 Too sches for most stops to so mott ,utpun- ,,

42 5.5 Adopted to g<onth of acid tolerant crops g, gg 4 g,g , ggg ,u%,

SS 40 Adapted to growth of most teops orpnie matter level less then 1.3 %- Apphcetion of some of the ewifur
40 ?6 Optimom renee for trop prowth

frohne 6n e eptc futshu, e me prevet e,rly season deficiency in some7.4 84 Adeoted to growth of most trops gg mg , g, g g % ,; ,gp
Above 4 4 Indicoes a severe sodivm probin, should be cons +dered when applying swif ur fert4haer. ==

Howev er, sodiwm probleme ten occwe 61

pH voiwee lowee then 8 4. 2tNC:
2mc tvUhao' tecommendatione are for en encreenic sovese such as emc'-Prtt LIMg. ** ** ** * **"' ' * *#" "I###

* A pcmeteve test (V es) mdicat es that the to61 conte.no geoeter then 1% free hme fertilisers showie have a residwel effect for 24 years Zine fertineer can
E LECTGICAL CONDUCTIVITY: mise be included 6n sterige fortsheer sad banded et ebowt 20% of the re

80**ead*d D'oedcast rete This mehod of soolicanon win probeely needI of the setw eteon peste outract rneeswres the to be reputed ennwony dependme on wilint volwes Zinc theiste fortsheet-tlectried conductivety (t CE e

noet tehnity. Plant to6eeence to unmity veen bwt above some tower ett crop may be used at abowt 1/3 the opphcotion rete of enorpenec products
vieide bes,n to decline The f oHoming table rotates sehnity levels to espected

e
to:p rosponee emON: }

S ALINITY LE VI L E XPECTE D vit LD mt DUCTION. % Stoodcest sophcetions of enorpenas tron fertitiaer, such as f errows sw11ste. '

are 6nenective in corr ec ting iron def wiency becevu 6norgenec 6 eon is. )
Very Low 0

#w''k 'Y l'** WD 6" 'h e **'' A ^ 6'0" 8e'* ' enc y le best c ore oc ted b y sore y mg
Lo* O 10 the trop neth a 2% feerous swif ate solwt.on (1% for potatoes) et e rete of
Med wm 10 25 *

20-30 p Hons/ acre beg aning es soon es swfficient iest fodese es present
High 25 50 to 8n'e'8e8 th e 'o' a y . The speev opputet.on may need to be recestw H
Very H,gn 50-100 ye'ioeng of f e'iese pers'sts .

Fooe netoe ewehty, menetement, or meter peneteet.on sowie sehnity prob. M ANG ANESE COPPt m AND SomoN;
6en.s Sul sehndy es redwced only by leeching with good eventy notee A _

6eeching reewirement con be co'cwleted H the trop to be peown, and soil. Vield response to these nutteents es unnk ely en most cases However.,gg
end i,,,,et,on .ete, uhaity are s no n pops do he,e a hier eaaveement foe thou nwte ents end e v. eld ce

ty octwr, sw as u ds * e me orge4 memW se d
f xCHAN05 ABLE SOOlVM Pt ACENT AGE cessive appletetions of these nwteients may cowse tonicities in some is

This usive indicates the dog ee to an*ch the soit enthenge sempies es setw y ,,,,,iine,, gent e,n.ng these noir ents with s ewtiono

Cied with sodium. E acess eschengeab'e sodiwm redwces ester permeability ,,

LIME mtOuimt MENT:and es tra w to some pients
A hee towapet es detemned on sons met hm a pH of 6 2 e 6ns 0

iE *CH ANGE Ag LE 5001UM
b"*8 **'d soils, bene ceop growm and 6ncreene v. ems ten etten b6 i

PtmCeNtact txPtCTEDPmOettu echieved Optemwm noit pH elves we', depending en the seos being e own.
Seien 10 Genvoily no poemeenthly peoblem dwe s etwdy tw l

bwt, in pnete'. shos e be bet ween 5 0 end 7.5 Before hmmt,3, ,,,,,,to sedewm Howe v. sod.wm sermtive ,,n,,,,,,,,,,,,,,,,,,,,,,,,,n,,,,,,,,,,,,p,t33,ggn 1

erocs may show leaf bwen showla De .ess then 6.2. (2) emowat of hme being opphed in the 6eriget.oe
'

10 15 P oss >bie pe rmeeoil et y problems adh w a t er. (3) stop be.no g*own Thorowgh inc o rpo ra tion of hme 6mte ne
stay looms and c6eys g ,,,, , g ,, ,,,, ,, n ,c ,,,,,, ,,, ,,, ,,,, , ,,,; , ,ve n ess A p pl y hm e o nl y

Above il Permeacihty problems ese ht ely on ettet the Soll hos been tested $mce too mvch hme may be to hermtwL
eil mmeret soils anh pesseie esseo es too httie The Ome recommendelion is beeed on en eHoctive teicewn !iI

tions et unds and loomy sends cerbonete eqwiv aient--E CCE --of 50% T he recommended hmme reti I |
! 'H.sh oo d.wm so us c on be recierme:f by sophcoton of a co'< sum sowese ,,11 m<reese soit pH to sporea kmete'y 6 5 in 3 years E CCE es deoendent oe,

|
(see Gypsum moqw spent) and thorewph leeching fineness of hme. pw ety, and emovet of water present. K now the E CCEr

omGANIC M ATTim. before soplying hme to that the necomery Wiwst met 6n apphc otion*

rates een be mode j
Seet creenic motioe coneasts of deceyme plant and enimal residwes The I

omowxt peseent 6a soit es 6nhwenc ed by the shmete of the eres and mene,, O v PSUM mt Qving Mt NT-
mont stectices Organic mette. 6afiweewes soit strucives, moration wate, Gypsum reewnement recomenendetions are made when the enchenseerwe'
peneteeleon. water holding teoecity, and provides a sow ce of pient nutrients sod'um percentate escoeds 10% The recommendation is s'ven in tons'A ofe

100% gypewm Gypowm (certivml le esewired to uria'm soi's hie in nodiwmespecie , attrogen, phosphorws and witwen
(todic e0ils) in addition to epot. cation of gypsum, the sodewm ef fectec

g - noit must have peoper dre note ed DS seechers with good eventy metei,

*N iepeen recommendet ons see bened on ergeait enette se orten4 nitroevo th,gh s eiowm, io, sod,wm) g ,eme,, gwe e g e.s d eu,,s

metesta nitrogen, sees to be s'oan, and v eid poei pgease n6*c on.+s the og e,,,, conte,n me,e then 1% f ree L no the, totte*ing meteriais mov benet own bewnd to owie maiis, Acc .o.imei , 2 s% of this n'iree.n weed in piece e, ,,,w ,n con,,, ten.f A e gy,se,e ,,,w,,,3 ,, ,ans e

bec@mes eve 6tob6e dwrong the g'oerieg seesom Nitecte=niteepen 6s the f orm the metetici setertad by weing the appropriete f acter.
et nitrogen meet evedobie to penats Amedemo netropa is tne emowat of M Att RI AL TONS OF M ATE me AL
e genic netropa end ane.te-neeopa e.eaebie to the pop dwems the (10o% g asisi souiv& LENT To f ton ot Ovesuu

.

oc =ing seamen -

0 19Natiete-aneopn 6e oeso, leeched testowth the sou peetHe end test to the Poocoen SwHve
E temaerei Swifve 0 19seep Chen m.em aneopn rates me enemmeneed on sandy seas se tone
Sunwns Acid 0 Si

setton cops. oput oppi c etiens ath boite utihaa the ecol ed norogen ed
L'ne SwHve 0 7etie 9 43 eve.d late esteon dehcienc y of artropen fe'tihaer is esced to wetee
Ferm SwHete 1 09weed to, fieed serigenen, the nitropen resemmendations may heve to be

6ncesesed vt to 40% eepending en ottic.ent y TEstTumt- .

tirhoo 10 teme of nonw e/ A er move s's top **ed, redvse N rec ommendation y,,,,,, ,, , gg o A , seep,,,,,,en beoed on the peesent ees of send.r 4

by 3 8 806 /A/ tun. esey 6n the son. Song, slit end ele, portween see div.ded eccording to site
High emewete of norogen esmeening ettet e scop 6ndwates en ocwmwiet ee n *

P A R TIC L E P AmTICLE $128
et netrogen is esswrong ed the emewnt et fertibsor shewad be prodwell,
reduced An eeseoteese tevei p res dwei niteegen to 29-A0 los / A Love +e 8 *nd 90 miseems to 2 minimetes

*'8 tit 2 to 60 mnvensgreetee then 100 es/3ye eageeswe end show68 be raced C te y Lees then 2 metreasLepsme steps seg $se m.heden ,f rem its g.' Feben roots are pr>po<iy
medwietes netso,eh verlineen ohi i be b4= enc 41 Sswa 6aeswistion may Teatwee eHects plent awtrient heidmg seeecity, moration, metei peaet'at**i.
De benet= 64 6e meny ateetL ___

,

and a e t o' heed h %g s spec rty .
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CMOS)HO%UT-S ATUI ATl* N f ECCENTrf t:
Orome cf weta esowieed t3 wet 100 t< ems d mod 13 the netweetion point. Phosohuws, e non+nobit) rwtreemt. e3 easdy Maverted to wrecilabie trems

The setweetion percentege es related to soll teatret especieHy in high cH. cetteteews soHs. or 6n modyste is ca teemely acid

"'' T"3 M*"''** O ''"d'ree powhows to waxn ebis mms is ins
S ATU* AT60N TE 7CE NT AGE TExTU E " "' '" **"' " " "'" ' '" ''''* ' * * ' * * " * * * * ' ' " ' ' ' ' " * *

Beaon 20 Send or Loomy Send of tems Apphcotion of phospheews fortshget in a band elom$ side endg,y g g,
D*''*"'*****'"'"**"'"''***''"d'"''"'''''**''''''***36 50 Loom er Sdt Loom 'd'*'''"'*''"'"'"'"********' " ' " ' ' ' " ' " ' ' ' ' ' ' " ' * ' " " ' )50 SS Ciey Loom
'"" # *'*' '' " " *** **#''' *****'D # " ' "d * '

85 136 Cie v " ' ' ' ' ' ' ' " ' ' ' "'''"'"'" ** "##" '"" "" ' N '' SAbove 135 Vowedly ergenic poet or mwth possibly iron whwh eney reewit 6a vieid redvetion of some trops %
The w:tc he6dene sepwity of a Ghadd, when 6etigeted and clewed to drom* POT ASSIUM. M AGNESlVM. C ALCIUM. SODIUM.23 appecaimately Asif the setw etaan poetentege Abewt half me wetoe ho64e

ang capacity se equebse for trop use '''*W* 8'b'' enc y es most sommen8 y emotiated with et ed ed 'oe sed y
cons Me ni .wm detic.eney se mwth ie.s temon theri peinswm def iensyg *'*''***""''"''"*v""'C#"**''***'****'*'"*''"***'"'""

Thu H of e een ,este nei to wwretion meso,es the ee, ee of aiday or
''**' ' " " " ' " * * " ''""**'#** "" * " ' "

Naity A pH less the ? O 4 erid. pH ? O is newtre'. and a pH s'este'
"h''"' '' ' ' ' * * ' " " * * ' ' " i"'"'*""''"***'''"'"'''''#'***''

? O e Mm of th ese e emeats and snowtd be considered when setermining a soo

g PLANT MESPONSE fen hty progrew

Sesom 4.2 Too acid for most trops to de well sVLFUm ,e

42 55 Adapted to $* oath of es te toivent stops g,,,,,,,,,,,,,,i,,,,,,i,,,,,,e,,,,,,;,g ,, no , ,, ,, ,g , , g ,,, ,n -
16 40 Adapted to proeth of mest trope ,,pn,, ,,,,,, ,,,,, ,,,,gn,n 33g 4,,,,,,,,n,,,,,,,,,n,,u,,,,

fertinsee in a storise fort ha,er may prevent early weson defsiency in some'
40 75 Optemwm rep for trop g<owth
7.6 84 Adopted to g* oath of most trops ,,,,, y , , , , n , ,, , y n , , , ,,,,,, ten be townd in iressation noter and

Above B e indecotes e sevve eodium problem. should be considered when applying swHwr fertihae, ==

However, sodium prootems een occwe et
pH weiwee lowee than 3 4. IlN C '

ppg g (gyg. E tnt fort fha e recommendations are for en 6morganiC sourte owth as tint "
sulf ate whch 4s broadcast and ermorpoteted This method of applying sinc

A positeve test (V es1 mditatee thet the tod sonte,ne gesetee then i% free lime fertihaers showld have a residwel effect for 2-4 years Zinc fertiliser con
E LE CT mlC AL CONDUCTivlT Y: of so L'e 6nclwded in ytertg' fortshree end banded at abowt 20% of the to

''***d'd D'oedcast em The memod of ooptsstion wiu probenty needElectrics' tendwetivity (E Cg n of me netw st on peste estract menwres thee

to be repomd aanwouy depending on ud int wolves Zinc theiste fortaisvsou tehmety Ptent toietence to sehnity veties. but above some lent eH trop
mov be used at about 1/3 the sophcotion rate of 6norsenic peeductsvie.cs beg'n to decline The follo*'ns table re:etos sehnity levels to espected

trip response ImON- *1
S ALINITY LE VE L E n PECTE D YlE LD RE OUCTION. % BroMcest appbcations of enoteenic tron feriihaeri such as f ertows swif ate. {

Vry We 0 are eneHect.ve 6n toreecting eron deficiency becewse enorganic tron is . I
Lo* O 10 #* k h ' V b*d * 8 '" 'h ' **il A" '''" **'d ' enc y is best c ore scied b y spr e y in g

M diwm 10 25 ** "op anh a 2% ferews owHete toiwtion H% foe potames) et e rete et, ,
H igh 25 SO 20-30 eenons ocre beg.name n soon es owHitient test foonge m prmnt i

Very Hee 50 100 'O '"'"''#' '"' 50'ev The sprey appl <etion mey need to be rooested 6f
,

yenowmg of foilope persists ..|
foot wete* ewebty, menneemeat. oe notee penetration sewse sehnety prob

M ANG ANESE COPPE m AND BOmON6 ems $o.1 nehnity es toduced only by looching with good twehty notee A ,,

seeming reaviremeat con be wewined H the cop to tie s'o.n end son, y,eid . ponse to thew nwieseats es wane 04y .a moet t een No. eve,po

and ir rign.on .eie, w, nit y a,e a no.n oops do have a hiree rooiremoni fse thm nutrients end a vice ce
mey Octwe such as m sency tods nWo me ergenis mw doni s Wi

E RCMt.NCE ABLE SODIUM PE mCE NT AGE . e

tess>ve oppidet*ons of these nutrients may towse tonicities in somewei
This yGawe indicates the deg'oe to whnh the sod enthenge comptes et setwe y,, ,,,,,n g ,,, ,,ng e,n,ng gn ,, ny,,,,n g, w ith t ow t io n
stod with sodivm E etesa esthangeabie sodium FMwces meter permencility #
and es ten d to some plaats LIME RE OuimE ME NT

E MCH ANGE ASLE SOOlUM
A 6eme roowoment a cocmined on sone me hon a pH of 6 2 ee ins Os

PERCENTAGE E xPE CTE D PROBLEM l'* *9 '' '8 ** 'is, bet t e r trop geonth and increased vie'st een etten bf"

*Wo ed. Optimwm seei pH setwes very dependias en the troo being grown,
Seion 10 Geae'e'ly no permeeo64 tv probiem dwo but, 6n peaerei. showie be metasen 6 0 end 7 5 8efore liming etwev thw

to todiwm H o wev ee, sodewm sensitive fouwmg f atoes to determine the necessay of terae til pH in the owbsoi
teoos may show leaf bwen showla be less then 6 2, (2) emownt of time being epohes en the arriganos

10 15 P oes c4e po'meab aht y peoblems with g g, m p,, gng ,,m Turop mc orporcion of lim 6nto m e
ciev looms end tiers ,y,,, , g ~,, ,,a , n,, ,,py ,,, , g ,m , n ,,,vea eus A ppl y hm e o nl y

Above 15 P erm emb dit y problems ese 46s eiy on ,,,,, ,,, ,,ii g,, ,,,n ,,,,o ,,ns e too mven hme ma y be es h ermt w t
all minerei solis atth poestie estep es too little The time rec ommendation is booed on en eHoct've t els eve
tions of senda ered loomy sends terboneto wwive' eat--E CC E --of SO% The recomenended lems een

High codium oo6te ten be reclaimed by copigoten et e te cowm sowete will mersese ned pH to sopronimateiy $ $ in 3 vers ICCE es dependeet ori
(see G ypswm moqwitement) and thorows leeching finence of hme, purit v. emount of eme peseeat Knoa the E CCE

.
'

OCG ANIC M ATTE R. before applyms l+me so that the necessery esswstmeat 6m applet ohoa
~

''' " 8 '" D ' * *8 'Sea cepenic mettee tenseets of decayme plant and animer residwes The
amount present 6n noir es inhwereced by the Wernate of the eres and meaope GYPSUM mE QUlpE ME NT-
meat cemet.cos Orsenic mette, Mhwences ooh stewctwee, seestion, wete. Gypsum reawuement recommendeteore are enade **en the oathe^peonie"
penetrction, meter hosdeng tapecity, end provides a Me ce of plaat nutrients codium percentage esteeds 10% The tocommendetion is given m tons'A ofr

especiehy nitrogen, photohorws and swHwr 100% gypewm Gypewm itettyn) 6e reewired to reclaim seats high in sodiwns
(todic soesl In addrtion to apohtetion of typewm the modium effec tocg,7g g gg'.
sod mwst have peopee dre moge and be lee hos eith good owohty watei

Nitropen recommendations see beems on oegen t enettee se orpen< m6tropoei *

M, ie s eit ewm, le tod W M reon me u t ess sed esintetinttrogen, stop to be grown, and viele pose Orgeaec notecten is the g ,,i, gent ,n m,,, vnen g g g,oe time the f oHoming materiais may be
fettregon bound to eepenic matter. Appecaimeteay 2 6% et this nettogen geoo in piece et gyp,,m g ,n,,cq g w a et g,p ,,,,reewned to tens e
becomes preuable swems the s'oeirms meeson _Niteate-nit'esea is the f orm the metenei teiected by weing the apprest ete f acter.
et netropen moet evadabte to p4 eats Ave.8eb's nitropea is the e'nownt of MME ml AL TW OF MME N4
erpenic notregen end nitrate-nhrogen eveJobie to the trop euriag the 4100% B ASISI EQUlv ALENT TO f TON OF GvPSuu
gr: wing seamen

Notrets-nettepen to essHy looche9 through the son peshie end test to the Popc en swae 0 19v

crop tiehen hien nettogen estes are recoenmendes on sandy teos se long t ietei SwHue 0 19
eneson trops echt oppht eteone mH bettee wohse the appbed nitrepen and S W'"W"t Ac id 0 Si
het) t) evoie Late season eebeiency If nPtrogen fortdise' e seced te v.ater L ** SdHW' O IS
s.ed .2 hees ,, .e,ie . ,eio n.t.o.en ,-emmer.et eees may have to be P- swHm m p
sacreased we to 40% eepending en offic.sney TEMTURE: .

twhees 10 tone of menvre/A oe more are openhed, reduse N tecommeadet'*n Yes twee se e USO A elesof.setion bened on the percentage of sene.
et 3 8 88's IA/t'n- stey 6n the nei Sene, sHt one sie, pectisies see seveeed octoreing to sise
High emounts of nrtregen temein6mg ef ter e trop 6adisstee en erewmwistion P ARTIC E P ARTICLE SI2Eof metrogen to occweme one the amount of feetthsee shouse be prodwoey
essweed An oceeptetse te,el (1 cosiewed nitrepen to 20-40 los /A L eveig Send 50 mistent to 2 m6Hmm's

Sist t to 50 m6 teens *

greete< then 100 ads /gye onomenive and show e se ratedn

Legume stoee seg gyg afegen,trem tpo to Non reets o's prope'ty Cie r Less then 2 mis'6as
modwieted n<tsogeh (e thaet omha be WicW Sees 6notwisteen mey Ten twee pHecis plaat nutnent helems toposity, eeestion, weter penetesbee_
be benehtial sn erkeny 8eees. _ _ .

,
and aetee hondmg eooestry
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Greme Cf neo seovieed t) met 100 peems of sow t) the eetweetion po*nt Paolo4rws. e non+ nob 4 FWitr1Gnt. C eeedy 4enverted t3 whodisable forms
The setweeten percentose e reisted to seu testura especially in 5 igh CH. cols e:eews solis, or in mod eeis is estepmely acid

a H 4 *o f fondi8v s O unMde e forms 4 m s
S ATUR ATaON PE RCE NT AGE TEWTUnt * * ' * * * * ' " * ' ' '""''d

ndue in a bed ew'"we ed
# '" ** " ' * # "'' ''"''

Be'on 70 Sand eeLeeraySend of we A m eien W W ws
20 35 Sandy Loom ** * * ** " *"Y#""" '#"'"'''"*''""''''***
35 60 Loom er Sitt Loom *d'''**"''''"''''"''"'"'''h*'*'f*'*''''"'''#P'"'''''*'''''' bSC 45 CW W '"***" "*' '*""''" *** ****"' ** * ***d '' ' O ** " ** " '
SS 135 Cie r sm.n reta of p%epherwa femte w redwu me neueb@y of at

Above 136 Vowedly orgents poet o* muts poes.bly 6 ten which resy reswit in yield redwe tien of some stops (
Th@ water hoiding capacity of e enese, waen 6tngeted end *Howed to drain. POT AS$1UM. M AGN E SiUM C ALCIUM. SOOluM:
Q oppe:s ematory heH the setw etion poecentese About half the wetet helde P8'H''wm seh<ipc y is most semmonly emociates with stid ond/ee sand,
eng sepecity as evedoble fee stop ime oods Meen.. m eenciency ,e mweh iew common then potawium def4,rcy
g ""'""*"*''"""''""'C**'***''**'****'*''"''''"'d**"""
tha cH of som pate we to sneenien me.w,se tee.oree of =.ditw er "" '" * "' " " " * ' * ' ' " ** ' **"* "' '"
c's osinet y A p H leen th en T .O se ac id. p H T O 4 new t r o, and e p H ge nt e r thengeabie sodium percentese irr*geben wetes containe nerving sosewnis

g,, of these e.emeats and snowld be consdered when Weterm6 ment a seu
pH PL ANT mtSPONSt tertef rty prog'em

SeNso .2 Too acid fee mest erops to so we'' SULFUm se
42 Se adepi.dio v.w m et =,6te.eeei cops ,,,,,, ,,,,,,,,,, ,, ,,,,,,,, ,,, ,,,,,, ,,, ,,, , ,,o ,,, ,,,, ,,
SS>40 Adopted to growth of most <<eps rpn levei sees then 13%. Applicaison of some of the owlfwr

o,pg,,ic metter, m , ,,pg, heidue mn penet evty muh def 4em m perf40 Yl Optimwm rence for eroe geowta
T,6 8 4 Adeoted to geewth of most trope trope Verving emownts of 6wlf ur tem be fownd in 6ergehen water and
Above S 4 ind*(4tes e severe codewm problem, erhowid be Cons.dered when opplying Swifwe fertshsee

However, sodewm probleme een occwe et
pH volwee lower men S 4. 2INC:

2ms fertihaet recommendations are fee en enorganic source such as sinc * '
pegg (,yg.

A positive test (V es) endicates that the god conte ns greetoe then 1% free hme tenuirers showld have a residwel eHect for 24 veers Zinc fortdiser ten
E LE CT mlC AL CONOUCTivtT v- also be encluded ic startge fertihser end benced at abowt 20% et the re

commended broadcast rete This enethod of oppiecetion win probably need
1 of tu serw etion poste entract menwees theE iecte.< si sonductiva y (E Ct e to be reputed enwony depeding on sod wet veiwes Zmc chante fort 6haer-

ood sehnety. pteat toience to sounov veeies. bwt above some terei en crop may be wood et ecowt 1/3 the aposicetion rete of 6morgen.c peeducts
vie'is beg.n to dochne The f onowing tebie reteos sohnity leves to espected

e
er:p responte enON 1

SALINITY Lt vt L E xPt CTt o vit LD mt DUCTION. % steedcest oppbcations of morganic 6 ton fertihaer, such as f eetows swif ate. i
''' '**"**D'' '" * * '' '' b "8 "'" "''c enc y benwee inergenic aron is. I7 ey W 0 An lion dett'ency to best corrected by spreyingewiceiy t.ed up 6n the soit i

g,, g.g '** ''on witm a 2% ferrows owHete soiwt on (1% for potatoes) et a rete of
M H ivm 10 25 20-30 ge ons ecte bes.nning es soon es swHsiet luf fodose a presenfn
H gh 25 50

'''"''''"'Th''D'''- Th' **'ay appiestion may need to be repeated if
Very He 60 -100 ye oming of f oisege pers.stsn .

Foot wetee owshty, eneaegement, or wete' penettetson sewee tehnity peob- M ANG ANESE. COPPE m ANO gOmON:tems Sed seondy a reduced only by lee 6mns with good eieauty water A
6eacmag reewirement een be teacwieted H ene trop to be g<een, erid soit. Vield response to these nutrients se unhkely m moet teses Homero y;q
and ur getion wate* tehnity see kneen stops do have a higher roowirement toe these nwtrients and e yeeld to

*** '''""'*""'#"'"'''8"*""#"#*
E * CHt.NGE AS L t SOOiUM Pt sect NT Act -

"V ***"''bc ateens of tnene nwttients mayt ess.ve app sowse tonicitees en soms- i

The v7we mascates the seg ee to wmgm the son eachonge comptes is setwe y,, ,p,,n g e, ,,ng e,ning th ese nwte+ents with t estion
stod wahsodwm t stesa esthangeabie sedh,m rMwces water permemoihty p.

LIWE REOuimt uf N'land is tos s to some pients
^ "** '"*'''*"' * **'"*'ned on todo m et hhe e p H of 6 2 of 6m t s

E RCH ANOE ABLt SODIUM
h*'"8 **'d sous. beur stop geown and mcensed yeoos en ohn 06

PtmCtNyaGt t upt CTE O Pmoett u Optim m eod pH volves very depending on tne stoe being gesen.ocm oved w
De6en 10 Geaeren, ne pe,menihty peobiem dwo

b,,wt, m generet showidn,mn, ,,,,,, g op p ,,, ,, ,,,,, ,,6
B e f o re hmingbe beween 6 0 end 7. siwdy t%

to oodiwm Howevet Sodiwm seawre gy g g g pg 6, g, g,
arcos mov show leaf bw n ,3,,ig ,, ,oes th en 6 2. (2) eriovat et bree being opphed in the irr+et o.e

10 16 Pow.bte permeeointy probiome with ,,,,,,g33,,,,,,,,,,,,,, gg,,,,,n,,,,,,,,,,,,,,,,nm,,,,,,,7
sier looms and saart ,q,,,,,g,,,,i,,,n,,,,,,,,,,,,,im,,,,,,,,,,,n,,, A,,,y hme onov

Above 1% P e r m e abih t y problems o 80 hk ei y en h et been tes ed since too mwth bene may be H bermtwtettee t h e e D!l33,g,,,,,',,,34,,,,n,,,,,,3,,,n,n,,,,,,,,,,,,,, jett mmerei tous nnh po wbie esteo ,, g ,, i,g ,, ,

sebonete oow voteat--t CCE--of 60% 1he escommendes hming reh !'tions et sende end loomy sends e

Hiem ood wm sous se be rai6.med b, oc+isceten et a cessium oowece em mcw ud pH w aimoeiy 8 % ni3 vers t CCE is decendent eri
toes Gymwm meewirement) and thorowgm ioaching fineneet et hme. pwrit y. end emownt of water present. Know yme t CCE.
00Gt.Nic M ATTi m. before soplyme hme no thet the nec eesee, wiwstrnent en mos.hr e t oe*

J' '
" ' " ' ' " * * * " '

s e ns.s t ree d w es The
_own,eenis mettep..non, ,a aos ,, ,n,s of escoy me plant sad, animet
Sed cr o ~ ~m toi~-,we ,ced .y ~ sh m ,e e m e e.ee e , m as.e

Gyotwm teaw6** meat tacommendaisono see made when the eschenpenoie'meat pese nces Ortense emettee 6nt wences soH etewstwee. seestica, watee
peneiesuen, wetoe hoseing esoecity one peevidos a tow te of p:ent nuttients oc,dium percentese esteeds 10% The recommendation is 3.ven m toat'A ete

esper ie , natteven. phonohorwe end switwe 100% gypswm Gype.em (tencium) 6s roowieod to recie m soils hism in sodiw s - 1e
n

(eeo *C sodel la eddetion to apphtetson of gypsum, the eodeum ef fec tec
gg. soil must beve peopee det note end be teacnod with good oweidy watei

*'Ndeopen recommendatiere see bases en cepenic emettee se oegen.e nattepei gg,,n ,p,,,,, i,, ,,g ,wml to remove the es t ems nod owen

cate:ta nstregon, stee to be grown, and viois goei ,Oeppic ndec pa is the i, ,,a,
,,ni,,n meee then 1% f ree hme the, f ollowing meteriets may

be
nn,e.en bewne se .ci,enic mm., Anes. mies , a sN of mm no,oge ,,eea e ,,e,e e, ,,,ew,n ca n, e,, ,o,, A , ,y,,w,, ,,,.y,,ee ,e ,ene o
bec omes oveHebte evnne the passema onesom Noeese-niteep+a is tmo f orm e, ,nop,si ne se ted by us.ng the appropeiste f acter,
et noteepen meet eve.tobio to pesats Aveaetuo nitrogen es the emownt et W Att RI AL TONS OF unit al AL

e.e soie to the stop evnne the (100% S AtiS1 EQUlv&LE NT TO I TON OF GVPSUMaeepois notreena one noteste-netrogen
1

gr;wingesseen
P eDC 8' n S wH w' O 19N6te;te-niteegen to eenliv leec ked teroveh teie mod peetue one test to the
E lem*'"e' Ewifwe 0 19stop When mign n't'e6*n 'etos are recommeneed on sandy soos es long
S eism At4 0 61eensen seeps. g,put sopissatione wisi bestee wtihte the ecohes nitrogen erie
L '** S W ''W' C 78he p 43 ovoid tete season sehe sens y if nrttepen fort.htee as toeos to wete,
e er mH m i o9 g-e, sed t >e eie.s .. eties tmo nnee.en ,- em~n.c o.no m, . e to be

trwreseed up to 40% eepending en ettesioney TE RTumt. .
i

Wtme*310 tens of menwre/ A et mees we egelied, reewse N tes emmenestion y,,,,,e se ei US D A tieuttisetion beeos on the pesenttee et tend.
'

a

ey 3 S lb6 # A/een. stey in me een gone, eHt end e6ey pertet6ee see civided ecsereing to siao
|

High eenevnts of narecen vomemag ettee e eroe eneisstes en ecSwmwletion pamTICLE P ART 6CLE Sllt *|
cf aerosen .aw,mg eas me enewas se forttner e.se ne e,edwen, ,

redwc ed An oceswue e 6 eel gi res.swei miteegen as 30-40 lbe / A L evre send to m6eeene to 2 moiemetre j

we end shewie be eta <es B ut 2 to 60 m6teent g
*

ereeter men 100 uteM/ *e eEaesced ~t.o.oh former ww + g.e boxetleLem me s..pe .e, e ,f,em o. v son . ts e,. pr.periy ciev L o.e taea t mic rone
p|T..twe. e -to pieni owt. ent noismg .opo se,. ometuee, wei.e pen.ie.i.ei.s eed meswi.ii.m ,ne, n

de 6 net.s W in owny senes j_. and wetv **idme sooesity.
'
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P H OS 7 H O R US -I ATURATION PE ACENTAGE:
U roms of witir required 12 wet 100 groms af soil to the seturatan pent. Phischorus, a non mobil 2 rwarent. es easily convertao ': navadsdie forms
The saturztian precentage is related to soll Mature. especittly in high pH, Oleer ows soils, or en mode' 'o sa trsmely acid

solls. Ths cseversion af fertilizer chosphirus to unev e~ sele forms is sess
S ATUR ATION PE RCENT AGE T E XT Uf;E

''''d '" **d' " " "'''''" '*"'' ""' " **"'''" *D'"*d
Be*ow 20 Send or Loomy Sand of On" *c eW n W ut im m a t *M siong Me eM
20 35 Sandy Loom W* me sud wHi generaNy incresee fembar e cienc y and u recommW
35 50 Loem or Sea Loom *d ' ' ** '' ' 'h * ' " ''' * h ''h D *'# h '"'f'**'****#''''#PP"''' " ' ' ' ' 'h
50 65 Clay Loom phosphorus fertilizer c an unworty e reduced by 60% when bander '%
65 135 Cla y '#"*''*"'' #" * ' ' ' " " ' " ' '' '''"'D' ' ' ' ' .Above 135 Uswelly organic poet or mucit possibly iron which may result in yield redwct(n of some crops %

The water holding capacity of e eseed, when irrigated and ellowed to drain, POT ASSIUM. M AGN ESIUM, C A LCIUM, SODIUM:
42 eportaimate#y half the saturat6en percentage About half f*ie water hold -

Potessium deficiency 6s most commonly essociated with eced and/or sandy
ang capacity le avoidable for crop wee ecile M ognesium deficiency is much leer common then potessium de*iciency
eH: ' '

5pH of a soM peste wet to seepretion meer,wres the degree of scidity or "I'# #' ' " * "** '" # "
ity. A pH less than 7 0 s acid, pH 7.0 is newtral, and a pH greater changeabie sodium percentage arregeben water conisim verving amountid,k alm,3 ,, ,,, of these stements and should be considered when cetermining a sosi

pH PLANT RESPONSE fortshty program.
-

Sesow 4.2 Too ocid for most crops to do well SULFUR: y

4.2 - 5.5 Adapted to growth of acid toierent crops Suitur deficiency is genereily associated with sandy soi#s that have an '
1 5 6.0 Adapted to growth of triott cfops orgamc rnetter level less then 1.3%. Apphcation of some of the sulfur
4.0 %5 Optimum range for crop growth fertitiaer in a starter fertihrer may prevent early season deficiency in some'
7.58.4 Adeoted to growth of rnost crops cr m Vu emoWs of saf e con w found M irreon we W
Above 8.4 Indicates e severe sodium problem should be considered when applying sulf ur fertihaar. -

However, sodium problems can occ' ur et
IINC!pH volwes lower than 8 L
Zinc fortHiae* recommendatens are for en enorganic source such es sinc *

F3EE LIME: eulf ste whch is broadcast and mcorporated. This method of poplying sinc
> A positive test (Yesi mdicates thet the soH eontains greater taan 1 % f ree hme fertilizers should have a residual effect for 24 years Zinc fertiliser con

E LE CT alC AL CONDUCTivlT Y: otso be included in starty forteliser sad bonded at about 20% of the te
commended broadcast rete Thes method of apphcetion will probably need

Electrics # conductmty (ECEl of the satwesteon peste omtreet measures the ,

to be repeated annually depending on soel test vowes Zme cheiste ferti'iaer-
soil seiinity. Ptent tolerance to sahmty variet but above some level all crop may be used at about W the apphcoten rete of inwgenic products.
visids begin to dee'ine The f ollowing table reistes sahnety levels to espected
crep response. IRON: ']

SALINITY LE VE L E XPECTE D YlELO REDUCTION. % Broedcast applications of inorganic iron fertiliser, such as ferrows sulf ate.'' - {'
8'' ' " ' " ' ' ' * ' '" 2'"''D"8 '''" 8''''''"*V * * * * * * * ' " * ' ' * " ' ' ' ' ' "

Very i n 0 owickly tied up in the roit. An iron deficiency 6s best corrected by soreying
Lo* O 10 ** C'on wre a 2% fenown swHate solvten m fu potatoes) et a roe of,
M od eu m 10 25 20@ geHons/ acre beg,nmng es soon as sufficient leaf foilege es present
High 25 50 to intercept the spray. The spray apphcation mov need to be repeeted ti
Very Hech 50 100 venowmg of foilege persists

Poor wtter queirty, management, nr weter penetration cowse sahnety prob.
M ANG ANESE. COPPE A AND BORON.lems. Son sahmty es reduced only by leeching with good quehty water. A

leeching requirement een be ceicwisted if the crop to be grown, and soil, Yield response to these nutrients es unlik ely in mort cases Howevery
and irritation water sehmty are k nown. crops do have e higher reawirement fe these nutrients and a vield re

'Y "' " '
E XCH ANGE ABLE SOOlVM PE RCE NT AGE : cessive opp'l cations of these nutrients may cowse tonicities in som .i

i

This volve indicates the degree to whech the soit enchange compten is satur- Use fertilizers conta'mng these nutrients with cowtion.
Eted with sodewm. E ncess enchangeable sodium reduces water permosoihty 7

LIME REOUIME MENT:and is tonic to some ptents
A lime regwirement es determined on soils that have a pH of 6.2 or less Bg'

EXCH ANGE ABLE SOOlVM iming eca soils, bouer crop growth and 6ncreased views can ohen M
PERCENTAGE E XPECTE D PROBLE M

ochieved. Optimum soit pH valves very depending on the crop bemg grown.
Below 10 Generally no permeacihty problem dwe but,in general. showtd be between 6 0 sad 7.5 Before liming study ths

to sodium However. sodiwm sensitive foHowing f actors to determine the necessity of time (1) pH 6n the subsos
crops may show leaf burn- should be less than 6.2, (2) amownt of hme being opphed in the irrigatiot

meer. D) crop being grown. Thorowgh e nc orpo r a tion of hme into the* I10 15 Possible pe rmesb u rt y problems with

c6ey looms and clays surfsco B"of soil es necessary f or mesimum eff ectiveness A pply hme only I
'

Above 15 P e rm e ao sh t y problems ese hkely on eher the soil has been tested since too much hme may be os hermf;st
oli m6aerei soils with possible excep as too httle The lime recommendation is based on en eHoctive calciwer
tions of sands and ioomy sends carbonate sowive'ent--E CCE --of 60% The recomrnended hming ' ate

High sodium sosis can be reclaimed by applicaton of a concium source
(see Gypsum Requirement) and thorowgh leur.hing will mcreas,e soil pH to .of. osimato y 6.5 in 3 years E CCE es dependent on

r

, , , , , , , , , nm,, py,ity, and amount of water present. Know the E CCE,

ORG AN!C M ATTE R. bef ore applying lime so that the necessary ad j wst mer * 6n apphcetion .*

'"'''''"D'**d'Soil er'ganic matter coneiets of decaying plant and enamel residwes The
G Y PS U M R E O V ' r* E M E N T - ;amownt present in soll is inftwenced by the elimate of the erse end menes,

Orgame matter infs ences toH structure, seration, water Gypsum requirewt recommendations are made when the enchangeoble' lment practic es w

penetration, water holding capacity, and provides e sowrce of plant nutrients sodium percenteee escoeds 10% The recommendation is given 6m tons /A of i
'

especsMiy nitrogen, phoschorus and swif we. 100% gypsum Gypsum (esicium) 6s reawired to reclaim sons high in sodium-
(sodic soils). In addition to application of gypsum, the sodium ef fec tec

,

soil must heve proper dre+nege and be leeched with good oughty watei
*Nitrogen recommenrisioons are based on orgame metter or orgemc nitrogeri, (high cercswm, low sodium) to remove the escess sodeures '

netrata-nitrogen, crop to be grown, and yield goal. _ Organic nitropen is the if soils contam more then 1% free hme the following materials may be
nttrogen bound to orgeme metter. Approaimately 2 5% of this mtrog*" weed in piece of gypsum. Convert tons /A of gypswre regered to tons o
becomes eveitable dunne the groulring season Netrete-nitrogen is the f orm the meteriet seiseted by using the appropriate f actor.
af nitre 9en most evailable to plants. Available mtrogen is the emownt of M ATE RI AL TONS OF M ATE RI AL
orgame nitrogen end nittste-natrogen eveasoie to the crop dwring the (100% B At'31 EQUIVALENT TO f TON OF GYPSU i

geswing season.
P00CO'n Swif er 0.19Nitrate-nit;og*n is oestry leecha$ through the soil profHe end lost to the
Eler~ ente # Swifwe 0 19crto When hion nitrogen rates are recommended on sandy soils or long
Swifwric Acid 0.61 '

eeeson crops. spht soohcotions wHi better wtehas the opphed nitrogen and
Lime Swifue 0.78help to ovoid tete season deficiency. If n>trogen fertiliter es added to wets,
Fen 6e Sulf ate 1.09weed for flood irrigation, the *,itrogen recommendstrons may heve to be

lacreesed up to 40% dependmg on efficiency TE XTUR E : j
Where 10 tone of manurCA or more are ecolsed, reduce N recommendation Testwre is e USD A classificat6on booed en the percentage of send, u

;

CV 3'S theJA/ son, e. ley in the ooh, Sand, allt end clay part6cles are divided according to site |

mgh amounts of n>trogen remaining ef ter e erop indicates en eetumwletion PARTICLE PARTICLE SIZE |
cf ne*rogen to ocewring and the amount of fortWser should be credweily

Send S0 mncrons to 2 milametersredweed. An ecceptable lovel {f rovdeed nitrogen 6e 20-40 lbs/A. Leveis -
ISut 2 to 60 micronsgreete, then 100 abs / ye onyeenive end should tw rekwced Clay Less then 2 micronsLevas er.. . e sp trg'sunogen ,from ete.vef'vben roots are property

modulated eom er16hser wiu ngt be 6e'nef teret. Seed 6noculation mey Testure effects plant nutrient holding cooncity, seration, ester penetratiot ,
i

be benehem M set y cases. J_. ,

and water holding cepecity.'

|
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SATUh ATION PE~iCENT AR E: FHOS7 H O R US -

trems af wetit reqwired to wet 100 grams af so6l to thi saturatiin poet. Ph4sphorus, a non-mob 4 nutrient. is easily converted to una radable f orms

The satwriti$n p9catage es r: lated 13 soll tutwee especidly in high pH, calcareous solis, or 63 modstate to entremsly acid

* * " ' ' **""' " " "' "" " *'''"""*"'D''U""''''"S ATUMTION PE ~tCE NTAGE TEXTURE rapid 6n esiis that have e pH range of 5 5-7.5 but does occur over a period
Besow 20 Send or Loomy Send "** ##**"" #''# '***"'"*D*"'''"'N'**20 35 Sandy Loom

D'**"'"*#*'""""*"##"*'"'*'*"" " '"*'"#Y'"d''''*""'"'"d35 50 Loom or S$lt Loom 'd'*'"'"'**' '' '"'"*"'"''''*''''''"O #""**""'''"' )50 65 Cier Loom phosphvus fedH62U can ususHy be reduced by M when bander $
65 135 Clay

''"*''''''## ' " ' ' ' " " ' ' " * " ' * * * * ''*"**'Y'''YAbove 135 Unwouy organic poet or muck possibly iron which may result in vieid redwetion of some crops %
The water holding cepecity of a stood. when irr: gated end allowed to dram, POT ASSIUM, M AGNESIUM. CALCIUM. SODIUM:
b appesarmately hait the saturetten percentepe About half the water hold

ing cepecity is available for crop uns Potassium dehciency is most commonly essociated with scid and/or sandy

pH: oods M senesium deficiency es much lees common than potessium deficiency
# '* " "# ' ' " # " * ' " " ' "Th3 pH of a soil poete wet to se1 erat.on eneesween the degree of scidity or
'*"" " " " ' '"# ' "*" " ** * * "

cf k ehnity. A pH toes then 7.0 es ecid, pH LO es newtral, and a pH greater changeabie somwm percentees artiganon weier canisim wrying acnowan, , , ,
- of these e4ements and enould be considered when determining a sod

g PLANT RESPONSE fortshty progeom.

Solow 4.2 Too acid for most crops to do well SULFUR: ea
4.25.5 Adapted to growth ot acid tolerant trops SWf r def i 4 pnveHy usocic e e m W e w w p
1.56.0 Adapted to growtn of most ctops organic matter levet less than 1.3% Application of some of the swifwe
6.0 7.5 Optimum ronge f or crop growth fertiliger in a starter ertilizer may prevent early season def ecsency in somec

7.5-84 Adapted to growth of mest erops crops verymg emownts of sulfur con be found in irrigation water arv3
Above 8 4 Indicates a severe sodium problem- should be considered when applying swif ur f ertiliser. -

However, sodium problems can occur at
pH voiwee lower then 8 4. ZINC-

Zinc fertitiaer recommendations are for en ent.rpanic source such as sinc *FREE LIME:
> oulf ate whch is broadcast and incorporated. This method of applying sinc

A positive test (Y es) indicatos thet the soil contains greater then 1% f ree lime fWNes @Md have a midwel effect for 24 years. Zinc fertillaer can

E LECTRICAL CONDUCTIVITY: eito be encluded 6n starty fertlister and banded at about 20% of the re ,

commended broadcen rete This memod of opphcanon wiu probenly needElectricas condwetivity (E CEI of the saturation perte outract measures the to be reposted annueHy dependmg on soit test values Zme chetste fertihae"
sou sehnity. Ptent tolerance to salmity varies. but above some levet en crop

may be used at about 1/3 the opphcation rete of inorganic products-yields begin to dachne The f 3Howing tal.ile relates sehnity levels to espected
cesp response. geoN: ej

S ALINITY LE VE L E XPECTED YtE LD REDUCTION. % 8toodcast oppbcateons of inorganic Iron fertiliser, such as ferrows sulf ate. [
8'' ** H 8C 1'" I" ' 0 " 'C ''"9 '' 0 " 8 '' * ''"C Y D'C ** ** 3^0 ' 88"i' ''on is . ]Very Low 0 euickly tied up in the soil. An iron deficienc y Fe best corrected by spreymgLow 0 10

M edium 10 25 ** ''0D "'m a 2% f errows swHate Mlution (1% for potatoes) at a ree of,
y,gh 25 50 20-30 gaHons/ecte beginnig es soon es svHiciet leaf fodege es present
Very H.ph 50 100 to intercept the sprey The sprav appbcation may need to be topoeted if I

yeHowing of f odege s,ersists .j
Poor witer ovehty, menaoement, or water penetration cowse salmety prob-

M ANG ANESE. COPPE R AND BORON:lems San sahnity 6 reduced only by leeching with good quality water. A
haschmg requirement con be calculsted if the crop to be grown, and so61, Yiefd response to these nutrients is unhkely in moet cases Howevery
and 6rrigation water sehnity are known. crops do have a higher requirement for these nutrients and a yield re

mey occur, such as in s8ne Mds * Us me orgpic mano hvel is W
E XCW ANGE ABLE SODIUM PE RCE NT AGE: cessive appbcations of these nwtreents may cause toxicities in som i
Thes veive indecstes the degree to which the sod e. ' see compies es satur- y,, ,pq,tir ers containing those putteents with cowtion j
stod with sodium. Excess enchangeable sodewm rede es water permoobihty F

,

and is tonic to some plants LIME R E QUIRE ME N'-
^ h** '***"empt rs occmined on soils that have a pH of 6.2 or less B g

E XCH ANGE ASLE SOOlVM
PE RCE NT AGE E XPECTE D PROBLE M Weg oc M4 MU crop grod and increased yieWs can ohen M i

ochieved. Optimum soil pH volwes very dwpendme on the croo bems grown.
Deion 10 GencaHy no permeabihty problem dwo but, in general. should be between 6 0 and 7.5 8e ore hmms. study thsr

to sodiwm Howevei, sodium sensitive following f actors to determine the necessity of hme (1) pH in the subtes
croos may show leaf burn. should be less then 6 2. (2) amownt of hme being opphed in the irriget.or

10 15 Poesible pe rneab sht y problems w Mi. w a t er, (3) crop being grown. Thorough mcorporation of hme into the
clay looms and casys eurf ace 8"of soil es necessary f or manimum eff ectiveness Apply hme only

Above 15 P erm o noiht y problems eae l6k ely on efter the soil has been testeo smco too much hme may be es hormf wt.
eu mmeral soi s with posseole ence" es too httle The hme recommendation is based on en eHective ceiciwrr
tions of sands and loamy sands carborsete equivalent--ECCE--of 60A The recommended hming reh

Hegh sodium sous can tse reclaimed by sophcoton of a ceiciwm nowrce will increase soil pH to approximate 8y 6 5 in 3 years E CCE is dependent ori d

(see Gypsum Requeroment) and thorowgh leeching fmeness of hme, purity, and amount of water present. Know the E CCE
i

'

ORG ANIC M ATTE R: bef ore opply mg hme so that the neccesary ediwst men t 6n apphcation
irates con be madet ool organic matter consists of deceying plant and enimes residwes The

'

erwewnt present in ooit to innwenced by the chenate of the area and manage GYPSUM RE OVIRE M E NT
ment practices Organic matter infiwences soll structure, seration, water Gypsum requirement recommendations are made when the enchangeable"
penetration, water holding capacity, and provides e sow ce of plant nutrients sodium percentage eaceeds 10% The recommendation is given in tonvA otr

esoecisily nitrogen, phosohorus and switur 100% gypsum Gypsum (conceum) is reawered to reclaim sous high in sod ewrm
(todic soils). In addition to sophcation of gypsum, the sodium ef fectecg g,
soil must have prope- drainege and be leeched with good qwehty wates

*Nitrogen recommendations are based on organic mattse or orgame nitrogeri- (high calcium, thw sodium) to remove the sucess sodiurn
nitrat> nitrogen, trop to be grown, and yield goal Organic nitrope is the H soas contem more then 1% free hme the foHowing materiais may be
nitrogen bound to ortenic matter. Approm emstely 2 5% of this nitrogen used in place of gypsum. Convert tons /A of gypsure requ6ted to tons o
becomes ovellable dureng the gredring season Notrete-nitrogen I. the f orm the material sels;ted by using the appropriete f actor.
6f nitrogen most oveilable to phmts Availebie nitrogen. is the amount of M ATE RI AL TONS OF M ATE RI AL
organic nitrogen and nitrate-nlarogen evadable to the crop during the (100% B A SISI EOuivALENT TO f TON OF GYPSU
erowm3 eesmon.
Nitrate-nitrogen is eespy leached throwgh the soil profile end lost to the PopCo'n SwMwr 0.10

E lemental Sulfur 0 10crop. When high nitrogen rates are recommended on sehdy soils or long
Sulfuric Ac6d 0 61eenson crops spht sophcations will better utilire the opphed nitrogen and
Lima Swifur O 78help to ovoid lete season deficiency if nttrogen fe'tiliter is added to wete,
Ferric Sulf ete 1.09wood fer flood irrigation, the nitrogen recommendations may have to be

Mcreased up to 40% deoending on efficienc y. TE XTURE : .

Whers 10 tone of manura/A or more are opphed, reduce N recommendatlen Testwre is e USD A clessification beoed on the percentege of sand,
ty 3 5 lbs>A/ ton. ciey M the soil. Send sitt and clay porticles are divided eccording to slae
Neph amounts of nitrogen remaining ef ter e crop lad 6cetoe en occumuletion PARTICLE PARTICLE SIZE
cf retrogen to occurme and the amount of fertiliser shoutd be prodwelly

Send 50 microns to 2 mHiimetersreduced. An occootedte level {t residwed nitrogen is 20-40 lbs /A. Levels Sitt 2 to 50 microns *

greetse then IW ibs/ gre eaguesive end showid be rebwced
rbon roots are prop *ety Clay Less than 2 microns

Yrti su/rogen,from tao te p't. $eed inocwietion mayLegums crops cap
rtiliser alil r t be benefiere Tentwee eHoces plant nutrient hold 6mg capacity, moration. water penetratior,noduleted netsogeh

be beneficsei in many cases. 3 _ _., ,

and weter ho6dmg aspecity.
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P H OS7 H O R US -P ATUR ATION PE RCENT AGE:
creme cf witte roouired to wer 100 groms af soH ts th3 saturstion point. PMsphorus, e ntn-mobils nutmnt. u seeHy converted to univastable forms
The saturation percentepe es related tm soli t:stu a, especictly in high pH, ceic;teous solis. or in modirets to estromsty sciar

*'#""''' " ' " ' " ' ' ' ' ''''""***"*D'''#'**'''*"""''
n e ils that have e pH tonge of S.5-7."5 but goes occur ever a periodS ATUR ATION PE RCENT AGE TEXTURE rep d

Besow 20 Send or Loomy Sand ' ' ' ' * * ' ###h'O'' " ' 'h''#h*'"' f * ''ih ' * ' * D*"d ''**8 O** **d
below W seed wat genereuy incruee f enniser em'"eiency and as reconwnend20 35 Sandy Loom

35 50 Loom or SHt Loom 'd'"""''"*'"*''* "" " * "' 8'****"^"h'*D'"'''**' )60 65 Clay Loom ****"''"''*"'"'"**""'"*"Y**''d"**d"YSO'***"b'"d*"'e5 135 Ciev coneve rates of phospWus fonHisF wW MuCe the svedeDi% of a
Above 135 Usuelty organic poet or muck possibly iron which may result in yield reduction of some crops %

The witer holding capacity of a esodd. when irrigated end allowed to drain" POT ASSIUM, M AGN ESIUM, CALCIUM. SOOlUM:
Ca sopresimetedy half the satu ation percentage About half the water ho6dr Potassium ceficiency is most commonly estociated with scid and/or sandy
eng cepecity is eveitable for croc Laos soils Magnoseum def aciency es much lees common than potessium deficiency
pH.

" " " # * * *
53H of a soit poete wet to seesrateon measures the degree of scidity or "' *

irrigation weter coni "s varying amoualkshnety. A pH less then 7.0 6s acid, pH 7.0 es neutral, and a pH greater chenpuoie sedeum percentage r nis

, , , , , , , , , , , of these elements and should be considered when determining a soei
pH PL ANT RESPONSE fortshty program.

-

Solove 4.2 Too acid for most crops to do well SULFUR: ,e

4.26.6 Adopted to growth of ecid tolerant crops Sulfur deficiency is generally associated with sandy sods that have en
15 6.0 Adopted to growth of rnost crops rgam less than 1.3 %. Application of some of the swifur

o, ppg,e matter level, ,, , ,,,,,,,,,,,,n,,, m,y p,,,,n, ,,,ty se ason d efic ienc y in some'6.07.5 Optimum range for crop growth

7.6 S.4 Adapted to growth of most crops crops Verying amounts of sulfur con be found 6n irrigation water and
Above 8 4 Indicates e severe podium problem; should be cons dered when applying sulfur fertihaer -

However, sodium probleme can occur et
ZINC:pH values lower then 8 4.
One fortlhaer recommendations are for en enorgems source such as air c'

F RE E LIME: outfste whch is broadcast end encorporated This method of applying sinc
e A positive test t Yes) indicates that the sort contains greater then 1% free lime fertilisers should have a residual effect for 2 4 years Zenc f ertiliser een

E LECT RIC AL CONOUCTIVITY: also be included 6n startgr f or161 iter and banded at about 20% of the to
commended broedcast rete This method of appucation win probably need

Electrecat conductevity f ECE) of the saturation paste estract measures the to be repeated annually depending on soil test values Zinc cheiste fortshner-
soil sal mey. Ptent toiersace to sahmty varies. !. rut above some tent all crop may be used at about 1/3 the sophcation rate of inorganic productsi

yl0 ds begin to declene The following table relates sahnity levels to espectedl
e

crep response IRON: i

S ALINITY LE VE L E XPECTED YlE LO REQUCTION. % Broadcast noplications of inorganic tron fertillaer, such es f errows sulf ate.
are 6neff ective in c o r r ec ting iron deficiency because enorganic iron is , j

Very Low 0 quickly teed up in the soit. An iron deficiency 6e best corrected by spreying
La O 10 'h' ''op with a 2% ferrows suitete esivtion (1% for potatoes) at a rete of,
M od eum 10 25 20-30 gaHons/ecie beginmne es mon es suHeceent lest foilege es prwent
High 25 50

'O '"'''''0' '"' 'D'ay. The sprey appbcation may need to be repeated if
Very H gh 50 100 yelioCng of fodese persists .

Poor wetoe queirty, management, or water penetration cause salinety prob-
M ANG ANESE. COPPE R AND BORON:lems Sadt sahmty is reduced only by leeching w'th good quality watet. A ,.

leeching requirement can be calculata1 if the crop to be grown, and soll, Yield response to these nutrients rs unlik ely in most cases Howevery )

and irregation wSter salinity are known. crops do have a higher requirement for these nutrients and a yield re
'Y #U' ** ** * '" * *

E kCHANGE ABLE SOOtUM PERCE NTAGE: cessive opp'hcotions of these nutrients may cause tonicities an somew,.i
This velve indicates the degree to which the soil eschange comptes es satur- y,, g ,,,sige,, cong ,mesg these nutrients with caution
stod with sodium. E scess eschengeab'e sodiwm reduces water permenoihty r

LIME REQUIREMENT: j
and es tonic to some pients

A lime requirement es aetermined on soils that have e pH of 6.2 or less 8t . l

E XCH ANGE ABLE SOOlVM leming scid soils, better crop growth and increased yields can of ten be |PERCENTAGE E XPECTEO PROBLEM
echeeved. Optimum sosi pH values very depending on the croo being grown.

Below 10 Generetly no perrneabihty problem dwe bwt. in generet. showie be between 6 0 end 7.5 Bef ore hmeng study tho
to sodium However, sodiwm sensitive gong,ng ,ggo,s to determine the necessity of hme til pH in the subso.
crops may show leaf bwen. ahould be less then 6.2. (2) emount of lime being opphed in tne irriget.oi

10 15 Possible permesb u st y pr oblems with crop Ming grown. T horough erw o r pora tion of lime into the-w e e r, 0.).clay looms and clays ,y,,,, g of soil is necessary f or mesimum ef f ecteveness Apply hme on8v 1

ef ter the soil has been tested since too much hme may be es harmtwt iAbove 15 P e rme ao dit y problems eae lik e4y on
etl mineret soils with possible escep' es too httle The lime recommendation is based on en *Hoctive calciun I |
tions of sands and loomy sends carbonate ogwivaient--E CC E --of 60% The recommended hming reti I i

High eodium soWe can be reciesmed by sophcaton of e ce6ciwm sowret wdl increase soil pH to soproximately 6.5 in 3 years ECCE es dependent ori
(see Gypsum Requirement) and thorowgn leeching fineness of lime, purity, and amount of water present. Know the E CCE

a

ORG ANIC M ATTE R: before opolying hme so that the necessary ad s wst men t in apohc otice
rotes can be made ,

Sod organic matter corests of deceying pisnt and animal residwes The
GYPSUM RE QUIRE ME NTanovnt present in soli 6s inftwenced by the clamste of the area and maneg,

emt practices Organic matter infswences soH structure, seration, water Gypsum reavirement recommendations are made when the eschangeabie'
penetration, water holding caoecsty, and provides a source of plant nutrients sodium percentage esceeds 10% The recommendation is s'ven in tons' A of
especially nitrogen, phosphorus and swif wr. 100% gypsum Gypsum (cescium) to required to reclaim soils highin sod;wns

*"" ' " * *" '* ***"'*U'" ' 'Y DOW"\ I * * ' " * * " * * *
NITnOGEN: eod must have proper dre nege end be leeched witn good owshty weiei

*
Nitrogen recommend stions are based on orgame metter or orgame nitrogeri, g,gh cancia n, low sodium) to remove the excess sodium.i

miretteltrogen, crop to be grown, and yield goal Or}eale nMrogen_is the n soa, cong ,n more then 1% free hme the follow;ag materleis may be

netrogen bound to orgeme metter. Approsimete4y 2 5% of this mtrogen veed in piece of gypsum Convert tona/A of gypsure required to tons o
becomes eyeliable dwnne the grossing season Nitrate-nitrogen is the form the meterial seWted by ut ng the appropriate f actor.
6f mtrogen moet eveilable to plants Availabie nitrogen is the emownt of M ATE RI AL TONS OF M ATE RI AL
orgemc nitrogen end nitrate-nitrogen avs;isole to the crop during the (100% B ASIS) EOUlV ALENT TO f TON OF GYPSUM
griwing seseen. Popcorn Swif wr 0.19N6trate-nitrogen fs oesHy leeched through the soll profite- and lost to the

Elementel Swifur 0 19cr op When high mtrogen rates sure recommended on sandy soils or long
Swifwree Acid 0 61eeeson crops, sosit nophcotons will better utdise the opphed nitrogen and
Lime Swifur 0 78he8p ta evo6d late season def aciency. If nHrogen fertiliser is eoded to wete,
P eer6c Suf f ete 1.09weed ist flood irrigation, the nitrogen rococamendations may have to be

I lacreased up to 40% oeoending on efficiency TE XTURE : .,

Whste 10 tone of menure/A or more are sophed, redwce N recommendat6on y,,,y,e to e t/SD A cleosificet6on bened on the percentete of sand,
by 3 6 lbs /A/ son. clay le the noti. Send, slit and clay perticles are divided eccording to site
High emounts of nitrogen remain 6ng ef ter a crop ind6cetes en a cumulation P ARTICLE P ARTICLE SIZE
(f nttrogen 6e occwr6pg and the amount of forttheer showed be prodwelly
rt1 weed. An accootable lever p res dwei nitrogen is 20-40 lbs /A Love 4s Send 50 miseens to 2 rnill6 meters

*

ve end show d be rebwced SHf 2 to 80 enkt'onsgreeter then 100 lbs/ yte os e
Cley Lees then 2 micronsLegume crops cop gr g' n,from t$e vr p'een roots are property

nedwieted netuoseh rtaliser whi r$t be tienefieret. $eed 6nocwietion may Tentwre effects plant nutr6ent holding cepecity, eeration, water penetratiot
and water holding cepecity,be benefic 648 In cDony tatee. }_,,
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Map Unit 1 - Vessilla-Rock outcrop cornplex,3 to 15 percent slopes
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Map Unit 8 - Mion-Rock outcrop cornplex,8 to 40 percent slopes
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Map Unit Legend
|

Mao Symbol Soil Name

1 Vess111a-Rock outcrop complex,3 to 15 percent slopes

2 Rock outcrop-Vess111a-Mion complex,8 to 100
percent slopes

4 Pinitos clay loam,5 to 15 percent slopes, eroded ;

l

5 Pinitos-Ribera complex,5 to 8 percent slopes

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

|
7 Flugle loam,3 to 8 percent slopes, gullied ;

8 Mion-Rock outcrop complex,8 to 40 percent slopes )

9 Galestina clay,3 to 8 percent slopes, guilled

10 Galestina clay loam, I to 3 percent slopes |
O i

11 Mikim clay loam,3 to 5 percent slopes, gullied

11A Mikim loam, I to 3 percent slopes

i

12 El Rancho sandy loam, I to 3 percent slopes {

12A El Rancho sandy loam,5 to 8 percent slopes

13 Miscellaneous area

1
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