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RiBsral Mito tax} to accimlat* In river and cronnd Mat«n

tha tine -Jie vator TaUa M pr««LpltaUflti «uid thu Ubo it is intereqptwS

for inl^tlon. Thaw tUaaolved a«lta affaet th« eh«nlcal proportias of

soils In a nusiber of vag^m 'nioee offocbs tibXch ore of oajor eencem to

lant ar« incrotises In aolubCLe salts, Qxsfo8n{;osblo aoctiun, eeldan oubov

ato and varlons togde Iwis in the soils to vhicfa these vsters are addsd*

Soil javiiUmB may develop when the ooQContration of these substances

rsachea a ctdtieal sagnitude*

This stucly vas undertaken to detetmlne tite effects of Irrigatlai

en the soils of tw of the major irrigated sootlona of the state —
ttorth Central and SoathMBstem Kansac* Prisssiy nii|»aiilB of Uiis utaSf

IMS centorec' on the effect of known quantities and relative eocfioaitlan

of nlnaral salts In the IrrigAtioa usters as relator: lo cjianges in the

•Uodl, Nliftac salt, and oalciim eartsonais status of the coil* The

tesle iOQ eiffeats of irrigation «Aters were bogrond the soaps of this stw^*

mzM or UBDumBs

MlBgr at the past lanwtl£«tlnn8 In this area have been coneeniad

prSjmriXy idth the effects of Irrlgatien as related to the acouoialatlon

of sol'jhle salts, ewthangs^hle sedlaa, and calciuEi cariMMite In the soil,

Ciwsqpantajr, ths pcmimm atoUss laigr be comeulently rovioiied under

ttMM haadingB.



SelnbXe StXt AeeumUtion

pAat flndince Indicate UMt • riM la the a«liolty staius ct a soil

sajr rMwlt fpom the use of hi(^. Btllnltijr ««Urs, trua Uie irrigation of

soils Mitii i-eetricted ii^temal draiij^, frm liiaoffitiisnt apfillcatloa

of Irrigatiori waters or frwa aixr ooDblMttion of theeo factors (2, 13,

U» 15). The nore soluble salts such as CaCl2, JlgSO^, ftgClg and all of

the ssXte of sodii-a contribute the irost to soil salinity sinee the Ins*

soluble salts, lime and sypMiia precipitate out of solution provided the

soil dries asid tht soil solution bocontes fcufflciently conc<«trate(i*

Coneon and He&derson {2} use tho terrs "effoctive salittlt^ to danote the

percantaga of tho total salts present in irriaetion «&ter whid: are of

relatlTeljr lii^ solubility, For instence, they rsported that the effoetiM

salinity of the irrlsatjori -watsr In Lalce Coun^, California «• only 27 per

c«»tj le,, 73 per cant <*f tho total salts in tiit. irrigation water would be

eoqpaeted to ix-eeipttate as the soil dries.

A dtw^ ty Thome and Biomo (lA) has Husmx that thu ualt concentmtien

of the soil solution of a mcCLI drained soil is closely reXated to the

average salt contmt of irri^tion vaters, Otbff imwstigators (9, 10, 15)

tawe dram aiidXar conclusions. Because of this dose rclaticniltip betueen

the salt status oi IrrljsatioD MBtere sid soil aoltttion, the salt content

of irxleation wters is conaldarad a good sMaare of the salinity haaard

aaaoelated with the use of the wsters ftor irrigation (15), ,in irrigation

»«ter - soil solution e<;uilibriun( fcowovar, aasraes unreatrioted internal

drainage, ao work of rarpor and Stout (6) indicated tliat fine tejttnred

soil boriaons asy restrict internal drainaee of irrigated aoilo with a

resultant salt accunailation, Consecjioitly, Uie salinity iiaaard of a water



is not only dependent vqx» Uie total soluble salt contoot bub also tgpcn

the internal drainage eendltlons of the soil (15)*

Electrical c««duct«nce is ocnsldsred a quick and accurate measure of

the salt content of Irrlfatltm waters and of soil saturation extracts (15}*

Per cant by nei^t also has bMB MMd to eiqpress the total salt content)

however, elootrical conductivity has be«n aboMn to be oore closely conf-

lated with the deleterious effects of high ooraotic pressui-os (15) since

botii electrical ecanductivlty and oanotle pre«mre are dap«r.dBnt i^on the

nmber of particles in solutieo* Snlls are tiaad aalins vhen the eleo>

trical conductivity of the saturaiien extract is aqoal to or exceeds

U BUliohos per on. At salt concentratioiis of this lovel the pxntth

and yield of ir«iy plants is restricted since under ixtraal field conditions

the soil solution is seveivl times as concentrated as the saturation ex-

tract (15).

Sodina AseuaalatiiOD

A aNtar of tnvostj^tions have ttuMn tbBt the eaoBhanesakile aodiua

percentage increases with the use of Mters hig^ in sodium content (8, 12,

Ik, 15)* In laboratory mMsmrimmAa EoUy et al. (8) have d«Mnatr«ted

that, bocauoe of '^o eadiaDca e^plllbrlwi, sodiiin adsorption increaees with

the tiat Ca^ lt£ r«tio of ttio water with whldi the soil is siiaken* Also,

Lewis and <Tuve (9) In asi Idaho study shouod that the saturation extracts

froD well drained soils approach the catieaiic eccipoaition of the irrig»>

ticn waters used* These eqaiUbrlum conditions have made feasible the

prediction of the exehangeafala sodium percentage of a well drained soil

froB the chemical analysis of the water (15)



In the claMincaUcn of irrlgnUon >nter the lOlaai hatsard ia

onUnki-lV eapreeeod as a function of the aodlm peromtace or tho oodiua

adeomtlm ratio (3AK). The U» S, Salinity Lalorator/ staff (I5) fa»or

tha tite of SAK ainee it haa bean tbam to ba hl^^iljr cerralated idth the

aoRd)an.:;aable sodlut paroantaee of the soil* thotne and Thome (14)

,

hoMavwr, bam abaanrad no definite advantage of the uae of SAR over sodlia

paromiage*

Recent work in West Texts (10) haa etMMn a highly ai^^ficant

eerrelatlon betwen the SJUi of tix* aataratlon eaetewt and esAueigaaUa

aodlHi pereaotaea but not betneen the SAE of the irrl^tlor. water and

tha w^Mneeahla eedivR perecrtaee. Other worke-ra alao liave noted lower

oorralationa betMaen the S4yfi of the irrleatlon water and tha asBhWKaatOa

aodiuc perceotaee than liatwam the SAH of tha aataration extract nd

o»*«icoaW-» aodlm percentage (15)» Ihie obvlouoly points to marked and

laoanaiatent changea in the SAG of irrieation watem as the irrigation

water changes Into the soil sdlntlon. Froa the aquation dafiidnc SAR it

ia apparent t!*t eittier tho concentratier of the aoH aolutiMi aa the

aoll dries or the prartpltatlon of ealcli&i and —nittriiw salta will

B«r«e to increaae tha SAR viOne of the aoll aeli'tlen over bhat of the

Irrtgatlan v«tar, la contrast, either the dilution of tho soil oolutioB

bjr rainfall oi- tho diaaolvine of additional calciuo end laajpeaiuBi salts

frxsa calcareous or gjrpalferous soils (1) will serve to dscraaae tha aAB

oif the soil solution.

A rawber of studies (3» ^» 5, 15) have ahown that hltfi concuntratioBa

of eaxteoatd sad bicarbonate Ions iii Irriaation watera favor the procipl-

tatlor of caldm and Baenesiua dne to the oeonon ion effect. Thia ia-

eraaasa the rdatire sodim content and, conse<jwotly, the SAR of the soil



•Qltttion. To take into aooennt tha inatMnc* ef oaitcnat* nd Ideurtwnata

OB th* aodiaai oontent Saton (3) nggaatad that sodlura per cent possible

(SPF) could b« il«t«IKllMd Isgr the equationi

SPPs
J"*^

^100

(Ca'V «i*+ Hn*) - (003" 4- HCOj")

vtiere eoBo«atratiflna are ajqpreeaed in iUieqpi'valmta per liter (aeq*/!*)

and the mlm taino for (COj*) I-CO^") <5oe« not exeead the (Ca^ Kg) value.

7h» haaard aaaooiated tdth ualng irrigation tnters of hl^ eaifeonat* and

MlMBtaaite oontent vas defined by Eatoo (3) aa the reaitlual aodlMi

eattenate (BSC) and ia found Yir the equatioci

B3C m {C03«+ HC03-) - (ci%- Kg-^*)

uhare oencottraticoa are esqireeaed ia eq./L* Studiea conducted at Uw

V* &» Salinity Laboratoir (15) have indicated that wters containing

Mre than 2.5 oaq./U of residual aodiua carbonate are cnauitabla for

liTl0rtlen «BleM aaMntaents are eE^lAgred to precipitate sono of the

cart>cnate.

Soils are texaed alkali, whan the esdMngeablo aodim peroentaee la

ecioal to or greater than 15 tanA the electrical eonduetivity In ««in^wi>.

per aa. la lesa than U» Physical atructsre of the aoil is often affaeted

advwnrtljr «btB the exBhaneoable sodluB peremtaee is of this oagnitode

tmlesB Buffidont aoluhle aalte are present in the aoil solution to keep

tba Mta potantial of the aoil coUoida repreaeed below the critical point,

Caldim Caitanata iwiwlatiaa

Paat inveotleatlana have ahoMi that caldun carbonate aay aceoaolate

in aoila Irrigated for Xoog perioda of tine with uatera high in oalcitm.



eortMunta aad bleorUmato ijoaa (5, 16, 17). High eoncontratians of those

^ju^ UtanM's Uio precipitation of calcium cai'bonate «tion the irrigation

wtar bMOBM tha soil woliiMcn and is cooMbtxwtad M««ral foli* It Bight

b* aamiaed that tho solubilltor prodact oonotant (Kap) could be aspLoytsd to

piwUct calciuQ carbonate accisnulation* The aolubillty product constant,

hcwmr, ia oonfoundad by the fact that the eolubllity of calciun carbon-

ate inoreasea with the soluble salt oontent of the soil solution and with

tha partial pruMure of C02*

ChlsroslB in susceptible plants has been attributed to a high calcium

activity In the aoil (11) • Chloix>8i& ia oost gansrall^f oor^sldared to

raault freo a tla-tip of iron by calciua*

SESCKTmOK Of son. SAfTLlEC: SZ31S

W.ih tha cooperation of pereonnel of the !>'• S» Departoeot of Agrl>

ottlttve Sell Conservation Service, lU soil sites were aeleeted as I'uprsawit

atlve of large acreages tmder irricatlon* At eadi site an Irrilgatad and a

non-irrlgnted soil of the sace soil type votv steqxUd for caaparlean. Fiva

of thaaa nwnwii'taiiii sites were located in Kltcbell and Osborne Counties,

3 in nmBx ma Orant Oomties, 3 in fta^ell County, 2 In naoUtoc County

aad 1 ia Stevans County* llie identification ns^rs and goisral locations

•C tiMM altas are given in Figures 1 and 2.

Hie sites, designated 1, 2 and 3 (nai^xlng ajmbol ViUL) la Figure 1

and alsawhare in this thesis, were chosen to be reprosentative of the

SoIoQon River Valley soils In Mitchell and Osborne Countl^* ^liese soils

Generally have 12 to U In^es of silt loMn to sllty clay loaci topsoil and

several feet of silt loam to clay loam subsoil* The aoil ia uidorlald

vlth recent aUuvlua* PcraeabUity of the subsoil and substratvu is moderate*
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sits 4 faiwpdi^ qsabd i^3lfi) «aa solcctcc to rcprasent the mUa

tiiiflb gmartdXy ooeur itdjaeeni to the bottoalands ot the aolcnon Elver in

Uftcball Cooutjr* Ttieee soils lure cbarocterlMd bgr XO to 14 iiuaitc* of

triMtUt ailty cltv XoSD topeoll and 16 to 24 InAoa of ailty cla;r ^o'"^

Bubeoll underlaid vlth loess* His penssakUit/ of the subsoil is

aodsrftteljr alav and thst of the substrctua is aedmats*

Site 5 (amdne tQnabol UHX) uats diooon to irfpane«at U>e aloiidy

pswoMMLe, fine teacturod soils liilcb ocour alang C«rr Credc in Um WMtaco

part of Kltebell Count?* aLang Salt Creak in the souttiom p«rt, and oaas of

the broad tenvoea alone the Sdaswa in the canirtl pai-'^ cX t!ie ooutitgr*

lltese soils are cbaraoterlsed by a fine textured topeoll and eobeoil

taiterlald with recent aUutrlat* ^urfoee and subeurface draina^ tend to

be Blow or restricted*

Sites 6, 7 and 8 of Pinnegr and Grant Counties wre located in aoilft

«f the ^^tidkflsld'' ecrisa* In ?innsy County these soils oocur c}il«fl/

north of Uio Ailcansas Hlvsr Valley and Ir. Omt County thqy ocoqqr the

aliaost level uplands. Theoo soils usiially Ittve from 5 to 8 inches of

BSdlsin to fine textured topsoil and a oedii&c textured subsoil* Soft

Has eoeeretlaas often an* saeevntered at depths of IS to 30 indies* Hieao

soils are deidTsd larssljr frai loess*

Coqpariaon sites 9* 10, and U in IlaslccU County hanre the tant«tive

classification "SpearvUlc silty clay loa>a." The soila of ttda type gsaw-

ally have 4 to S inehca cf silty clay loam topsoil and U to 20 ini&es of

light silty clay to silty day subsoil* Uoe concretions are often found

at 15 to yX-iDt^ depths* ^hose soils were fonaed froD loess and occur over

EKCh of the broad flat upland of the county*



10

Sites 12 and 13 w»ro located alone the bendi or terrace lands a<ijae«Rt

to the Arkansas Eivw is Kacdltan County. The soil of site 12 has tenta-

tively been clasaifled as "Syrscuse clay loam" and the soil of site 13 as m

"Lss Anliiias clay loa^i." These soil series are <itilte slnllar escopt that in

some areas the "Las Anisias" series has a high alkali status. Beth series

are diaracterised l^- a (grayish brom, light clay lotn to day loam surface

soil and a sanciy day lean to day loss subsoil and adgatratoat* Inteniai

drainage is exedlent and in sotao places coarse sands and gravels are

foartd at 5 to C-iool depths.

Site lA 'UBS located In extroae Korth CoDtral Stevens County K>d the

soil was dossiried as Ulysses dtgr loan. Tt.eee soils are deep esediuQ

textiu«cl soils fonasd freai loess. Lime concretions often occur at 20 to

i!iO-i&ch depths.

MRBGM nPLOXO)

Sell Saa^ine, Ttryiae "^ Sieving

FVnrtasB sell san^Ung sites wsre sdeeted (Pig. 1 and 2} to be

representative of large acreages under irrigation In Horth Central

and SouUiwestem Kansas. An irrigated and « iMn-lrrlgated or short-tine

Irrigated profile were sashed by boriaens to ^vraodJMtaly $-foot depths

at each site. Soil sanies wsre obtained with a tnickwattunted Z-lneh

hydraulie pvebe and were placed in one-quart ice ereaa cartons for trans-

pMtatlon bade to Manhattan and for storage*

Die aatfaee were air dried in a gresidtouae by spreading on Bheeta of

brown wrapping paper and alXowine to stand fair several days. Prim: to
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analysis th« mU« MM jMMMisawi^ • 2-Eim. sieve. Hio iM-ge cc^oront

clods wem ground with a Creecent hand grinder*

Irrlgatien Hatsr SanpUnc

VtaUpMiter MBVl** ^'Bre taken In quart polyethylaie bottles or gXaaa

Maaon Jars at th« tlm Ute soils %mro sanded In August 1958 «haneiv»r

possible* Staples that could not be obtained at this tlais vers obtained

1 to 2 aonths Ister and mailed to tiSidiattsn* ChesdesX analy»es for the past

8«rvaral years of the rolorion RlTer at Downs and ueloit and the Arionsas

River at Oodge City were fumlshed tgr the Kansas State Departaant of Health*

ChaBleal Analyses

Hm fllMHiual detemlrKttloDS made on each Irrigation Mater and soil

aeople wire as fdlowsi pH of irrigation mater, aaturoted paste, and

MtontlM sgetracti olectrleal conductivity of irrieation uator and satu-

ration oxtraeti witer soluble cations and anions in irrigation water and

aaturation extract) aseieniuB acetate eactivetahle cations of sell] cation

swBlwsigs ct^eiby of aollj and the (s/pmm and caloiuBi carbonate equivalcmt

af the sell.

Water Soluble Cations, Soluble eatlens (K% Ka', Ca"' and Kg'*^ ) of

saturation oxtracte and irrigatioi uaters trore detenalned directly by the

use of a BadOMD, Kedel DO Spectroptiotoiteter. Flame i^iotoneter conditions

used are given in Table 1.
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Table 1* Flasm photcmetsr cotu^tlons for det«imiiiing uater «ffl<iVil°

and anExsiiuBi acetate exbiActable cations*

: CJCxygan : Acetylene: Wave : Slit- : PI.ototute; p. ;OoO-: Zoro ! Phototulo
: pressure: prossure; lensUC wlcitlC load I r,<ull,i-I suppros-: color

CaUiKi; (p.8,1,); (p.s.i..): (eu) ; (im) ; realator :pLler '. slon Isonaltivity11 Red
1 1 Bine
2 or 1 Bloe
A Blue

K
Na

10
10 t W^ :^ I

Ca 10 A 556 .06 2
Kg 10 A 285.5 .06 2

The followlns HngM in eoncantiwtion of atandard eolutiona for tlie vaileua

cations Mere caflagredi potassium, 0-2 oeq./l.] aodivn, 0^ ae^t/L.;

calciuQ, 0-e EMq^*t and oapiaaliH, 0-4 oeq.A* A set of froo 30 to 40

•aoiiles were detaaaiiwd Mttii the flans pliotoneter at a tiae* Before

detannlnlng a set of solutions, several standard solutions were cheeked

galnat the i^jpropriatc standani curve and if changos in the eperatiti^

eondltiena of tfce flamo pi-iotOBseter were incacsted tiis standard curve was

redrawn. Dllutiims of the test solutions wore made itfienever the per eent

trsnseilttance exceeded 100.

The satunted soil paste was prepared accordijig to Kethod 2 of

Agricultural Handbook Ho. 60 (15). Five hundred grstas of aoil were

required to obtain sufficient extract for the analjrsos which were made.

After ndxiiig, the pastes were allowed to stand 12 hours in the covered

stainless steel miadne cans in order to obtain equilibriUB between the

soil and the added water. The saturation extract was obtained by Method

3 9£ Agricultural f:andbooiK fio. 60 (15). A drop of teliMne was added to

earti extract and to each irrigatlcsi water sassplo to iidilblt bacterial

growth prior to analgia.
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totor Soluble Anlona, The Mkt«r soluble anioDS In ttie IrrifStlon

<«ter and Mtureti«> extract were detenalned by Dethods given In Acrl<»

cultural Handbeek No. 60 (15). Tba Mrboiuite and blcartwnate of tha aato-

ratioD axtract and lirlgatlon «at«r were dstendiMid tgr add titration accord-

ing to Kethods 12 and 62, respectlveljr* A coiqpariseD color standard, ad^

Jtiated to pi y»1, wu «aqplayad to obtain a reprodudblo oaUiyl orange mA-

point*

Chloride, in the aaturatioD axtraet and irrigation Miter, was datexw

Bined bjr titratlcm with allvsr nitrate according t« Methoda 13 and eit,

reapeetively. Kethod lAb was aajOoy^ed for the nOfate Bialjrsls. This

atbod Involvea the precipitation of Uie aolfate Ion as caldua sulfate lAileh

than la detemined oonductriaetricallji • For Uie eonduotrlaetrlc deter-

tmatldns, an Industrial Instrunwits Model BC-BC cooductivlty brides «••

used. The eloctrloal cenduetivlty of t^ test solutions uas adjusted to

25«C bir the use of the correction factors of Table 1$, p. 90 in Agricultural

Handbook No. 60 (15).

A—Plw^ Aetata gxtractnble Cattopffi. Tb* eatlons were extracted bgr

ahaldnc 4 gnw of sell with 100 al. «f naotral 1 il iiiminiiw aootaU together

in a I^OhbI. bottle. The mixture was shaken for 20 aliiiites en a reetp-

rooating ittidnr and than was aUtnied to settle a few Blnotes before beliig

filtered. Aliquots of the filtrates were analysed directly by the flMS

photocteter for extractable cations. Plaise photoneter conditions used are

gireo in Table 1. The following ranges in atandard solution coneantratioiis

for the Tsilous cations were o^iloyedi potassivB, OJ. seq./!.} sodina,

0-2 aq.A,, caldaa, (M sq.A*! BafftsKlM^ 0-4 Bsq.A.
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Catlc^ ficBtonpff <f»pt«it]f, Hlth • few changes, K«tfa«<l X9 of Asrlcultural

Handbook lio* 60 (15) was used In the deterEdnstlon of the cation exchang*

capseit;. Tlie Ghanges were as ToUoMt

(1) tiM eoiUited asnoniun a«etate oictraota were diluted to 300 !•

iBVtMdi Of 100 nl.

(2) A top sodiUB standard of 8 asq*^. was ac^li^ed In plAee of a 4

S4»A* standard to aliainate further dilutions.

(3) Instead of shaking, the soil was resuBpnuled aftor each eantrifu-

gation with a niU>er ball olxer.

Method 19 involved aaturatioi of the exchange ooE^ex with sodlvD, the

rawym of excess salts by washing with 95 p»r cant ethanol and the extrao>

tlon of the adsorbed sodltra with aaBonlim acetate* 1h« sodlos ccntant of

tks eaidBlned extracts then was detendnsd directly with the flaao i^oto>

MBt«r» In wubing the v^Ll with ethaa^, ears bad to be «9Dsr«lsed to pre*

vaat the dl«]Mrslon of soil colloids* Ciqp«rslon gatierally occurred when

the eleetrlsal ccsiductivlty of the warii solution fell idou 20 mleroadws

per c^*

Caleitsa (^arbonate and QypsuBi Equlvalwits* The allcalins-eartk oaiw

bonatea wers determined by acid neutralization according to Kathod 23C of

Agricultural fiandbook »o. 60 (15).

Qypsum dstetBdoations wwre oads on soils containing greater than 15

iiieq./l« of soluble calciuQ* Oypmm is solukle to the extent of about 30

iseq./l.; however, an swiass of a eooRion ion would depress the solubility

sonetd-iat* 24ethods 22a and 2Zb of Agii.cultural Handbo^ Ko. 60 (15) were

followed except that the extrset was sepsratsd hgr e«ntrlfU£^tion rather

than filtration. After shaking, the soU^wster alxtures were poured into
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lOOnal. pnl^wUqrlMM centrlfngB tubas and woro centrtfugwi at 2000 r,p«a,

for 10 idmitw la a Itodal K* & KB Itoternatlooal Centrifuge. Then a 2CMb1«

•11^^ ms pipetted dlrocUy fi«B the niqwniatant liquid In the centriTuce

tube Into a SO-itl. conical centrifuge tube to Iw deteisdned according to

Method 22b.

Other Petewdnatlone . The pH of the eatertttlCR paste md ntiiratloD

extract were detendned ij a niiiiiiHii fB aeter.

Aa IiubwtrUl XMtRMRt* Medd. RC-K ooBdocUvlty bridge with •

pipet type eeodnetlvlty e^U mm «vlagrwl In detezKlnins the aleetrlcal

eenduetivlt7 of the aatxu«tien extract. Seeistaoee readings «•«« corroeted

to the standard tesjjorattire of 25*0 by the ccnveralcn factors of Table 15

in Agrloultural Handfao^ Kc 60 (1$).

Calciaations

ill sell detemlnatlona were converted to an oven dry basis b^ asking

alloMncee for the air dxy aolstnre content at the tlaa the soil saoples

were welehed for analysis* For lastanoe« 5U*$ gnas of air diy seU

(500 grws, ov«B «rr basis) were used for the satoraUon paste, 4,09 raas

of sir diy soil (A grems, owan diy basis} were used for cation exchange

oap^d-i^f etc.

n>e odianeeAlc cations K ', Jfa % Ca' % Kg"" mre calculated and

r^orted as the difference between the ejcfcractablo and soXt^o quantities

of the particular ion. In calcareous horisone, this Banner of calculation

yioUsd swesslYaly hl^ swto^iiiili Ca values and, la som saaos, exces-

siveljr hl|^ axehaneeable Kg vslnes due to the dissolutioD of ealeiiai eaiw

bsnate and dolcsdte by the eaetroctlng solution (7),



« sodlus pex««Rtaea (B9P) wm obtaliMd tgr tb« aq—tloB

yy y MO X llBih«ng—Uo Sodlwi

Cation BMhaaga Capacity

rtnar* awthangaalila aodioi and oatlen eotcbango eapeelty ara aipraaaad aa

M}* per 100 graoa of soil.

The aodlvD adaoiptloo ratio (SAS) of the aatiawtlon extract and Irrigiw

tloti waters vas calouLatod hy the aquation

SARs

J^M
in «liiA Ha* Ca, tmi Kg represent eoncentratlcms In meq./l* of the raspeotlve

lens*

The profile aoana for the solidala cation totals, ealdum carbonate

a^TalaRta, aoDBhangeaULo sodlia pagraaMtagaa and sodlua adsorption rstloa

mara Mdgtitad to take into aceomit the depth of aoll rc|sreaaated by the

oil sdopls of each horioon*

M&glitad means for the profiles of eadi csaparlaon site M«r« calculated

to the dialloHest saapLing depth* For esaapLe, the profile —|fl<»'fl

dsytba of dta 1 Mere A8 nd 66 ineheaj oonseqaently, welstttad etna «ara

4aiandned to the J^lneii depth for both profilaa*

la the calculation of aaturaticn percentage (SP) the follotdnc etjaetiOD

m» aaadi

CVfel^t of ) (Wel^t of )

(saturated paste) - (over, (iry soil )

ap a xoo Z {and alxlnfi can ) (and lalxinf. car.)

Uai^t of oven dry soil

The per cent sodltn posdUs «aa calculated according to the defining

equation as proposed by Saton (3)*
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AID DIXUSEtlOiJ

Gonankl Cotudderatlona

In the «RSiilns diacusslrai and roport of reaulta it tma eamraUr

UMiBwi that dlff«meea batHMO Um detendxMd ehvalcal stfitus of th«

inducted Mil and oen-liTlgated ecntixa were dlffwranoM arising larger

fnn Irri^aticn Inataad of fnn native profile diaalsUwitlea or ejiperl-

BtBtal error. It ahouU ba straaaad, hotnivar, that ^bmn Olttmrtaetm war*

«B8ll or unraaMoaliljr iax^« tha lavbcOillltjr Uuit lrrl«;ail«n aaa largdy

TCl^ociSibla diralniahos aoBOMhat*

EesulU of c^.GBiical mai^acm of irrigation waters and aoils are io-

«3«dad in tba angmMx in Table* 15 Utaaat^ 30. Also included in the

W«W«, ptgrn 86 to 119* are profile doscrlptiono fumi^ad fcjr Bobert K*

CElover and Kodney liatnar. Soil Scientists of the D.SJljl. Soil CanBerratlon

Service Mho described tha Soils and asatsted in taking the SMqiles and

locating tbe sites.

In the discus«ien wni^tad Mans of aeU dwtexadnatiora for the entire

|nn£il« Dwre eaiployed to ^lanaeterln the ovnall offeots of irxl^tieo.

(knsas la the total aOliAae salt oontent, witar aolaUle sedlua, exOmieP'

akle sodim and sodiuD adsorption ratios are reported in this sianner.

Usese Md^tad bwks, algne «lth the corrospgnding average oonatituents in

the irrigation nators, were arranged tn taUes Bid are presented en the

foUMdng pages to aid In a thr**-Mar ooaparlsan of the cbarscterisUes ef

im^atad and non-irrigated soils and the lAter applied to theae aoila.

To mtvOy the raUtionshIpe bottMsn the dhaad.eal chareeberistics of oorre.

sattiration o:arecto and irrlsation waters the foillotdng ratios



aapl^yedt (1) TSCe/TSCitr, (2) SSTt/SSFlw, mid (3) aUtVSAHlw «h«r«

TSC rqprasenta total aoluble salt content, SSP repre««nte adUdile soctluB

percentage and SAR repreaants aodim adaorptloo ratio and the aubacrlpts

Iv «d e r«^r«Mnt tha sourca, la., Irrt^tion water and aaturatlon »>

tract, reqpoeUvaly* Wal^tad maw for the ontiro profile mm uaad to

nfMMRt the aaturatian extract determlMtiona in the raUos, since the

eoMtittients in individual borlsons of the asne profile often varied ecn-

alderabljr due to local conditions.

Past studlea (15) have showi that the ISCc/r3Clw ratio ordinarily

varies from 1 to 3 for m«11 drained soils irrigated for long padod* «f

tiiae* In other Nords, the satursticn extract is xisuolljr 1 to 3 tlaas aw*

eoccentrated than ttie correaponding irrigation iMtors*

Sites in Mitchell and Osborne Counties

S^tea h i£ii2i Soil ~ mu, SoU sites 1, 2, and 3 inr« located en

the Gerald Van Pelt fam and the A. F. Thille fam in HitcheU Coimty and

the Warren Carosr fajn in Osborne County,

Salinity and Sodiua stetus of Waters. Ilie lirieated mUs of sites

1, 2 and 3 Ijad been Irrigated idth Solonon River Mtere for 7, 6 and 12

years at «»e rates of 25, 20 and 7 Inches per year, reapectlvelj-, prior to

the tlBs the soils were sampled in Auguat 1958«^ At Belolt the river tMter

contained 5,15 ailUoqulvalents per liter (aeq./l.} or salt of which 28,54

par e«it ms aodioB, At Downs the river water contained 6,i^ neq,^, of

salt of i*iich 24.69 per cant was sodlin. The waters had a sufficiently

Analyses of the Solanen Blver water at Doiais and Belait ware obtained
froa daU sappUod ty the Kansas State Board of Beath for the yaars 1957md 1958. tte averaees reported In TUOe 15 are for the agntha My* J»«»e,
Mly and AvgMt ot these yaars.
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higb total «alt coitont to be elastilfisd as Madim in nlinity baaard (15)

•Ithavflb low in aodlw teni^

In addition to the mter so|qpll«d br irrl£atlon, th« aells ot MitchcOl

and Ostioine (knmtles recaive an orcrago annual proolpltation of about 25

inohaa, tiM bulk of whldt ocean in the iwnaal ^^MUth groMlog iweMn.

Salinity, iUkali. and Caloiua Carisanate Status of Soils. OreraU

lnm«aa«a in the salinity and alkali status of the Irrigated profiles of

sites 1 and 2 are indicated b; a cosipBrlaon of waifiitod tmtm in Table 2.

Table 2. H«ij|itsd Beans of cfaanieal analjrsee of soil horiaons fear

irrleated and non-irrigated profiles and the average eha»>
ieal analyses of irrigation waters used*

Site
no.

Total
soluble
cations eodloB

tediw
adaerption

Excli£m{-oable

souiun
per cent

1. Water
Irrigated soU.
Nofr^rrlgated soil

7.63
4.82

26.54
51.53
8.71

1.06
3.26
0.31

3^5
0.31

2. \Mme
Irrtgsted soil
HOMirrleated soil

6.4£
5.89
4.30

24.69
26.77
5.26

1.03
1.27
0.17

1.33
0.64

3. water
Irrigated soU
aOi^iTigated soil

6.4B
3.90
4^3

24.69
19.96
13.C5

1.03
0.67
o.4e

1.05
0.86

The chendeal analyieas (Table 2) also showed a ali^t iiicrease in tbe

sodim status of t^e irrigated profile of site 3, but little chosfe in

the salinity status. Froai Table 2 it is misi lit that the greatest changes

in salt and alkali status occurred at site 1 and the snallest at site 3

idth site 2 being intenMdiate. Tbls progressivs deerease in the apparent
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•UoOl tnd wOlBlt; «freci8 of IrrlgatlcHi fran altaa I t« 3 1U7 b«

attributed bo at least two intorr«l»t«i Tactors. First, the i>ro£;resslv«

rtdaetion in azmnal irrleatian rates fron altos 1 to 3 mdonbtsdlT' rssulted

In a eorrospondins reduction In ths inOxmuM «f ttw Irrl^tiflD i«t«r ck

soil eolutlon caoipocitlon. Tlils Influenc* mtj be rsprosentsd as a funetlon

of the ratio, avarags annual preeipltation to the average annual Irrlf^tisn

rats {P/IS}« In tliis particular case, t}ie ratio of U10 average annual

precipitation (p) to ths amuMfis aamal Irrleatlon rate (IR) mm Inrersaljr

proportional to the ehsness noted in the soils. Ths ratios (P/Zk) Tor

dtas 1, 2 sod 3 were 1.0, 1.3 and 3.6, rsspectiYiOy. Thst Is, the

irrlj^ted adls of sites 1, 2 snd 3 rseolTed 1.0, 1«3 wtd 3.^ tlaes more

-rister annually tiaa rainfall than frcB irzisstlanf respeotlToljr. This

partlaUjr accounts for Uie prograsslvs reduction in sodlm and soluble

salt aeewolatien, going froe sites 1 to 3. Sacondlr, Ui* soils becosM

pgBgrssslveljr courser in texture in going tT«m sites 1 to 3> thus pendt-

ting a eoTPsspondlngiljr greater aaoont of leachins to ocenr idth a rsB«il1>>

sot redBCtien in sodloa and solxihle salt accunolatlen.

In site 1 the greatest inoreaaes in salt and alkali eontent of the

irrigated profile were fond at depths bstwsw S and 25 Indiea. Rsstrleted

drainage in this area of the profile uas qipsrentljr the causa of the ln>

crease in salt and aodiuu content, m altes 2 and 3 the anlfomltjr of

salt and BlVall diotrlbution thr«t(e$io«t the profile was indicative of

adequats leacliln^ oT the profile*

IBdls there had hesn seas laarsMss in the saltU« salts snd aooohangs-

sk&s sodltn in the irrisated profiles of sites 1 and 2, the alkali and

salinity levels were wsU below critical levels.
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lb* eh«BlMl amljrsm (TablM 16 & 17) glw alight a>vld«nc« of aoM

CtCOj accuwulatlon In th« irrigitwl Mils of aitM 1 and 2« Site 1 ahow

an inereaae of *U0 par emit and alt* 2 an Ineraaaa of 2*11 per oant*

Accwiulatlan of caldtm esrbonato In aite 1 alao la supported bgr the fket

that the aeluble aodlucs percentage of the aaturatlon extract «aa oaa«Uia(»-

aUjr higher than In the irrleatlon wtara (Tahla 2), indicating that aeae

of the ealeiin bad preeiidtated frca eoltition* At site 1 tha aalvWe

Mditsi Inereaaed frcM 2i»i per cant tn Uio water to 51«5 per oent In the

Mtnratlon extnot of ttte aell* At alte 2 aoltible aodlui ineraaMd fron

24*7 par cwrtt in the water to 2B«a par cent in the saturation extraet. In

ooDtraat to aitaa 1 and 2, the chaHleal analyses for aite 3 (Table IS)

IMWI a radnetian in CaCO^ aUtua of the Inl^ted soU, snggesting that

diaadlutlon of native oarijonataa Mgr hare ooeurred. IMa prepoaal ia

si^^rted tgr the fact that the aoltible aodim daeraasad frw 24.7 per cent

in the water to 19.9 per cent in the aat«iratlGB eoctraet (Table 2). It

ahould be atresaed, howawer, that «hile the alleged predpltatiais and

dlMalotion of CaCO^ suqr have occurred the differencea noted in the cal-

olaa outonate parentages nay be largely or entirely due to native dlf-

fCMBCaa in the ealdus carbonate status of the profilea* Maaaurtftle

qaantitles of calciiau carbonate ordtnarlly vtould not be nq^eetad to ao-

eiamlate in or be lost free a profila in such a short period of tloe*

B^Atiocs between Soils and Hatera. The TSCe/lQCiw, ZSftyaSflM and

SMU/SABiw raUoa tor the Irrigated profiles of aitas 1, 2 md 3 are

given in Table 3. It is notable that all three of Uie ratioa deeraaaad

pneraaaively in aise from aites 1 to 3* Thia protabOy was due to tha

Ive reduction in irrigation rates and the aliebt ineraase in soil



»WMilinit7 flCB altea 1 to 3, m prwioualjr notwl* Tb* aDdbBw !»-

CTMUM in ac^uble salts oeeurrod in site 1 wlisre the MUmtion oxtract

oontained 1.S2 Uow M maeii salt •• tlis aditod inigatlaR wtar. Tlis

MtmtliB aoctnet of Bites 2 and 3 eontainad less salt than that oontalnad

in tlia irrlgatien Matsr bacausa in aa^ case tfac aHoimt «f rain falling

en the soil aetually aatoaaded tha irtifiation water apfpliad. Therefore^

it s oisis yrobabls that under oonditions of heavier irrigation and Ugtitsr

rainfaU, as ncKild occur during perioda of dnm^, that the TXt/BSdii

ratio for eitoa 2 and 3 Mould increase soDOMhat abovs the values obtained*

TahU 3* BatiM iBdieating rAatiTS ccmpoaitiari of soil saturation
axtract and Irrtfiation i«t«rs.

Site T3Ce SSpe
no* teCiw SSPiw

^ . 1.5. ^ n l.s. ^ . 3.03

•o*» #*S -i-i^ ^ .1.23

S0.60 ^-o.ai ^-0.65

laC s total solulOe salt contoat, SSP solxible sodius per cent,

aui • sediat adaoiriitlai rstlo*

Svldaaee has bean sited preriotialgr iritieb iadloatas that <— of the

oaleiiB and wagaeaivB added in tbe Mater to aites 1 and 2 had praeipltatad.

Owe Inereaslne the per cant sodina. Tlie SSPa/^ISPlw rtitio siq^rts this

since the per cent sodiim in the saturaticn extract increased 1,(J2 and
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106 tiB«a In sitM 1 and 2, raspactlrely, over that of tha per eant aedloi

In tha IrrigaUon ««t«ra. A iSSPa/SSPlw ratio of 0.81 in alte 3 ia Indian

tlT« that tha addad Mkter dlaMlrad aoM of tha natlv* ealelm oearMad*

in Ui« aoll, Uma lomrlng the per oant aodiua in eolutlon aa the irrigk-

tion water ehanead into the aoll aolution or that native diffarencea axiated

in the irrigated and non-irrigated aoila.

Site Jii Sou - IK3JJB , Site U waa located en the Oox«ld Snith fan In

Kltchell County*

Salinity and Sodiot Statua of Watera. Tliia particular soil waa irri-

sated froot a wall at the rate of 18 acre-inehee. per year for A yeara prior

to the tUM «f aaapllng. Chaaioal analyaaa of the irrifation watera (Table

15) indicate a low aodlvm, hi^ S4ainity atatna by aec^)ted elaaeifioation

•tandarda (IS). That ia, the water bad an electrlRal conductivity of G03

leroBho* par at* of Hhieh 35*96 per cant was aodlun.

Salinity, Alkali and Caleioa Carbonate SUtua of Soila. The effect of

the Mderately alow penaeahillty of tha subsoil and the high aalinity irri-

gation watera was eTidencad by Increases in Uio weighted mans (TstdLe 4)

for per cent exchangeable sodloa, the sodiun adaoiptlon ratio of the satu-

ration extract, the total soluble salt content and the soluble sodltn peiv>

csntage of the irrigated aoil.

Of Intereat was the higher naUve salt and alkali atatua of this soil

•• Maparsd to the soils discussed previously. The mmu soluble salt ccni-

esntration of the saturatim extracts of sites 1, 2 and 3 was A.4 aMq*A*

idiereas in site 4 it was 6*5 aeqtA* The lH3a> soU was on the average

finer textured than the 1X4X soU. Thus, decrsMMd yasMahilitJ' was likely

responsible for the larger content of salt and aodinn found in thia soil.
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Si* MOtnlty and aCUoOi ataXtm of the iirlgatad ptotile of site 4 Msa

stiU well bdoK lerols «hsre crop production problma wra anticipated.

Table U* Wal«}ited awana of chaadcal analyaea of aoU boriaona for
irrigated and non-irrigated profiles and tiie av»raj,-e oho^
leal analyaas of Irrigation waters used.

Xotal
soluble Soluble Sodltai briiaitgeable

8tt>« cabiona aodiuB adaoj^icn aedlua
i»« (iaeq»A») P»r eant ratio per csnt

*• fctar 10,15 35.96 2.0/,
Znn«aiad aoU 15.00 53.10 3.96 4.a
Koo^iTlgatad soU 6,51 39.75 2,67 2,63

««ter 19.0Ji 47,06 4.00
Irrleatad aoil 26.06 56.99 608 6,23
Bon^rrlgatod soil 3.55 12,03 0,35 0,50

Despito the fact that there waa a aarkad ineraaaa (fron 35.96 to

53.10 per eeot) in the ralative aodlnn ciBitent of the saturation extract

over that of the irrigation water, there was no evidanoe of atqr CoCOo

aeeuumlation. Undoubtedly, this vaa tlua to the fact that 4 yeara waa

inauffldent tine for laeaaurable qoantitlea of oalduB carbonate to

aceuBJolate, Also, larga natlTo dlfferencoa in CaCO^ content m«b to

sxlat in all of the soils analysed,

Ralatians between Soila and Waters, For site 4 the valuea of tha

TSCe/TSClw, SSPe/SSPiw, SAR^iUBiw ratios wore 1,47, 1.47 and 1,92,

raspaotlTsljr (Table 5). Since this soil has a finer textured aubaoll

than those of sites 1, 2 and 3« It saeaa probable that under nomal field

conditions and ¥lth continued applicatlwi of siailar water the ratios

TSCe/lSClw and SARe/SABiw will increase socunAiat,
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TaM.« 5» Hatlos Indicating r«Xatlve conpoBitlon of soil »atur«tion
extract and irrigation vaters.

Site pCc ^Jfe S;^u
"O' TSCiw sMw SJUSi;

= l./,7 |2^ = i.,v Ijg
= 1.92

§§=1.37 S^=l.^ a§=1.5«

^t» S« Sell - HOI. Sit« 5 ««• located on tha Rauy B«wa f«m in

KLtehall Coimtx.

Salinity and Sodiia SUtna of Vaten. Wiia particular aoU laa irri.-

t/tmi by nail for thraa yaara prior to the 195e grwdug aeason and racaivad

no irrlcati«n watars in 1958 bMCOM of tha hl^ rainfall of that seoaon.

Accordins to the aaaljraaa (Table 15), the wall vater has an alactrical

eenrtaotlTity of 1900 nleroiidiea par ca. and a oodiiai adsorpticsi ratio of

4«00| cenaaqnantly, it wtOd bo daosod as a high aallnity, low aodiua

water (15).

Salinity, Alkali end CaloiBB Carbonate Status of Soil. As indicated

ppevHwOy, the soil (Uax) la chsraeterised igr fine texture and vwy d«r

lurBsalilTlty. Tha restricted internal drKUtage of thia soil was reflectsd

dearly by martced ineraases (Table U) in the salinity and alkali statas of

«!• inflated profile. The sdlnble salt content of the eaturstlsn aactrcet

tneraasod frco 3,55 to 26,06 Boq./l. The nsan awsMngsable sodim perc«Dtago

from 0,50 in the ncn-drrigatert soil to 6,23 in the irrisated soil.



Vf lrrl£«tod profile shem a prograaalve incrwiso in salinity idth IncrM*-

lai difUt daw to 36 Irches shero the e©ll ms Mline «itk sn clecti-ical

conductivity of 4.050 olUlaiho* p»r cut. (Tabla 20), nd» eaqiaras with aa

electrical oor.tSuctlrtty of 0,295 aHllafcoe per em. at • oorm&pcoila^ point

In Ui« noo>dxTi«Bt«<i profile. Slallarly, the anal^cla (Table 20) ahewa oa

Incraaea in the ex^angeable aedim percwitago xith d^Ui with a ""rtw
of 10,96 at the 38 to 46-tncJi i«pth. The pregreaaiTe increaae in the

eallnlfcy and alkali statMB »dth depth in the profila nay be attiUntted

eiilafljr t« ra«trlctod drainage due to tfco fine clay horlim in Uila part

of the profile.

The chaoical analyale indicated a dopoeiUon of 15.25 maq, of gypma

per 100 grams of seU at the 26 to 38-inch depth} towavsr, an inmsfficimt

VMBtl^ af iwiaation water m« ^gifllad to acoomt for tiila aaonnt of

iv^gXag tnm the analyses the sodlaa and mUxUlt salt status of tba

snrface soil ms not sufficiently hl£h to reUrd growth or rastrlct ylaUs

of Bost crop plants} however, it aaaaii inevitaiae that, tdUi oentlnued

vae of the hi<^i salinity lotter and without iopiwrad drainage, tha salt

status oould easily nff^vrndi haaardotis levels.

The analyses (TAae 20) Aaw that the irrlgatod prafUa contains

1,S1 par c«st more ealeiUB earbmate tjian the nen-lrrl«ated profile.

Ob»loosly, dlfferenoee of this magnitude oould not occur frca 3 years of

ln4«MlflB| a«Me«ri«nUy, it was concludod that native difforeocos «?i tt,<rt.
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BiatllB twtMon Soila aitd Mters. for aita 5 Ui« TSCfl/TSCiw,

aSPn/SSMw, SAEo/SAHlw ratio* Mre X,37, 1.23 and 1.5*, rMpectivslj-

(Table 5). All throe of the«a ratios would bo oxpectad to increase in

win* with contlmied application of flli!ill«r wtors since th« deep ciMf

sQbaoil apparontljr bas not penaittad a^iequoU laMhlac of the profile.

'Ris nnaikablr low ratios, aonsldaring the fine taixtured mimoiiM,

i^eh tmre obtained ean proba^ bo aaeribed to the sl^ort period of Irrl-

^tloR. That la, issufficlent waters ware appllad during the 3 years of

iRl«atifln to InitrsaM the ratios above their prestnt valnaB.

Tlnnegr, Orant and Kearny Counties
Sites 6, 7 and 8| Soil Series > "rachflelxt"

Site 6 was located on the Dognd farm and <si Garden City Cm^m^ land

In fime^ County. Site 7 was Xoeated on the Weiland fara in Tixmr Contj

and on the Garden City CoBpeny land in Seamy County. Sit* 8 mm laoatad

on the Ralph Tattle and E. Bl#a fams in Grant Cowity.

gal^^ty and Sodiun ^tatue c£ Waters. Ttis irrigated soil of site 6

has reoalTsd Mter froo the Great Sastem Ditch^ (direct fron the ArkMtsa*

Blvar) for nearly 50 yaam and fkm a well for at least the past 3 years.

The ditch «id MtOX water owitained Ml.2 and 20.7 per cent aodim aid bad

an electrical conductivity of 2283 and 723 mlcraBtos per ca,, respectlvalr

(Table 15). Cn this basis Uie ditch and tmll Mters vould be olaaalfled

Analyses of the Aricaneaa Blvar at Dedm City, nhleh ware fuinitf)ed by the
KaiMW SUts Board of Health, were usad to rapraaent the OMniositlon of
Um (b<eat Basiwm Dlteh watw*. The analji«es etven in Table 15 rmrMent
tlia avwago eo^Kwitlan of the Ai4caiuMis Rlwr naters for »w, Jtaia. Jnly
««id AngoBt of 1957 and 1958.



u hl^ Mlini tjr, Itm eodlw and low Bodlm, aeditaa aaXlnlV i«atera,

rQspoctlvoljr*

Site 7 Included a aoil lrrleBt«d wltli Mit«r frcm tba QrMt Kastam

Diteh for $2 Toars and a oaBgMLilaon aoll Irrleatad Iqr well for anljr 13

7«ar8* 19o «niOj»t» ««• inade an tha water froa this particular valX.

lb* lrris«ted profile of site 6 bad r«c«lT9d well wat«r for 15 yeara*

Dm maajtm (TaU.« 15} Indicated Uiat the vster contained 28.2 per e«et

Wdl«i aad bad an electrical ewduetlTity of 555 Bieroohoa per oa* On

thia baaia the watar would be ranked as low In sodlm basard and aeditai in

aallnit; haserd*

Beaides Uia waters suited 1^ Irrigation the aolla of ttiose sites

racelve an avMrage annual js-eclpltatlon of from 15 to 20 Inehaa, Dost of

which coatoa during the notsial 6-4HBtli eretdng MaMB*

Snllnlty . Alkal^ and p^

alelum Carbonate Status of Sol^s* The aiiiaij

«f the ebeoleal analjrses for sitea 6, 7 and 6 (Table 6} riMW flod«r«te io-

creaaea in the salinity and sodiuB status of the Irrigated jaofUes of

Bitaa 6 and 8« the mauaj also indleatso a hlsher aaliclty and alkali

•tattis for the soil profile of site 7 which received Urn high salinit}'

ditchi nBters, as caqiared to the profile Irrigated by well water* For

namfiA, the extdsangeable sodiua percentage and the total salt ocmtent of

the dlteh-lrrl^atad profile were rou^iljr twice as large sa carra^ponding

values for the profile irrigated bgr weU. (Table 6).

lbs aoil of site 6, i4>lch had been irrigated with the poor quality

Aricmaas River water for 50 years «id than with wall water for at leaat

3 7MM, reflected aost strongly the influatee of the well water. The

well water contained 6.92 meq./L. of solublo salt of which 20.66 per c«nt



MM MWlliiiiii Am MMn salt content of Um saturation oxtraet of the Mil

MM 7.07 tMHit/tm of %iAch 25U.9 per cent ias aodioa. These values ere

vei7 low oeapared with the 38.9 «eq./i. of salt mad it6.£A per cent sodim

«Meh occurred in the saturatifln extract of alts 7 i4ii^ uas irrl^ted

antirailjr id.tb river water. Slaoe the imII water used on ^e sell of alts

6 HW meh l«M»r In both salt and sodtuB than Uie river uster* it Is

legloal to a«MM UUKt i^ eoll had recelvod enooi^ of the beitter qmlltjr

Mell MStw to tmtwMiy affest its properties. It Is imforttmate that

It IMS not hnetm exaetljr how imch irrisatioD water the soil received fren

the well.

ttiHua 6. Italfitttad neans of ehtmical anajjrsee of Mil hsilMDS for
InlgBted and non-^irrlQatod profiles nd the svwrage choa-
Ical annlysos of inlgatloD wtere used.

Site
no.

Total
s^uble
eatioos

(wq.A.)

Soluiae
aotliiaa

per cer.t

2<»CtlUEl

adaorption
ratio

Ijtshanneable

sodlxm
per cent

6, Itotar (river)
Meter (mOI)
Irrigated soil
llen-<irrl£at«d soil

22.63
6.92
7.07
U88

WJ.9
20.66
25.19*
7.02»

3.67
0.87
1.15*
0.25*

1.3«»
0.68*

7. Meter (river) 22.83
Water (weU)
Irrigated soil (rlver)38.90
Irrigated soil (wall) 17.35

«La9

33.33

3^3

2.65
5US
2.55

e. Mater
Irrigated soil
ilon-irrlgated soil

5.82
7.60
5.09

28.18
28.57
10.01

las
1.A6
0.35

1.79
0.62

•These values were calculated to give tlie wel^ted aeaas to 40-dnch
d^th in the profile instead of la aeoordance wlUi the BMthed deserlbed on
page 16 since that netbod yielded values not reprasenttlve «f the slkaU
status of the oain root aone.



That Mil in Bite 7 i^<i^ ws lRl£«t«d tgr wsU Mt«r of udoaoMn

quailty oonUinad a mean of 17.35 neci.A* t^ soluKU wits (TaJslo 6)»

Thla wa ovor tidce tha mami of soluble salts ccntainod Igr Uia tw> othar

"HlchfieliP solla frooi eltaa 6 aad B idileh wre irrigated ulth wall vatar.

"Bm reaaons for thia cannot ba teaitt atnca tha quality of the ttatar v&s

net kaowi but two lilraly posailillitlaa are aa follawsi (1) tha »at«r con-

talBod • lars* aannt of soluble aalta, (2) tha Intenud drainaga of thia

partleiOar ••Slohfiddn soil ia poorer Uiui the other soils a«Laeted*

The sodiun acd aoluble aalt atatns of both of the profUaa of aitea

6 and e were wall below Ivnla at which probl«Ba are eaq^eeted to dev«lq>.

However, at site 7 both the soil irrigated frosi the river and froB the well

show detrliaental aeetaailatians of salt. Bolow tiie U-ineh depth in the

welUirrigatod profile of site 7 the Beui electrical conductivity of the

Mtaratien extract was about 2 aiUimhc* par ob., the poict at rfiieh tha

yields of many sMudtive en^ are reatricted Cl5). aectrical conductivity

datendnaUona (Table 22) indicate that the salt atatus of the ditch-irri-

gated profile of alte 7 waa sufficiently hl^ to reatrict the yields of

many crops, le., the electrical conductivity was greatar than 4 adllljiiioe

per CD.

Data (Table 21) for tha irrigated profile of site i show an overall

calciuB carbonate status slightljr above that of the non-irrisated profUo,

The calciwB cart>onate per cent of the dlt«fa«dnlfiat«d prafila of site 7

was 1.26 per cent above that of the profUe irrigated by w«U} howwer,

Uils diffarenee is too great to be accounted for entirely by adtfttions froa

irrigation waters, Conseqiiisntly, native difreraBces in the profiles amst be

concluded, fbe data also IndleBU «ai4ced diffaranees between the caldia



eaiiienata st«tua of the prafllM of site 8 (Table 23). In Uiia CMe tbe

overall caldui carbonate peroentag* of the irrisated aoll tma 2«85 per

c«it belMr that of the non-irrigated aoll* A^sain, auch large difference*

DSt be ascribed to native differeneea in calciira earbonate oonteot.

RaUtionB Betwoen tiolljB and Watem. Tbe ratioa TSCe/ISCiv, SSfo/SSPiM

maA SABe/SABlw for the river Matera and the aoll saturation extract of site

6 were equal to 0*31, O.63 and 0.31, respectlveljr (Table 7}* These ratios

Mare rwiMrkahly low eensldariiig the fact tisat tbe irrigated sodl of site 6

has reeaivsd rirsr Mt«r for tbe past 50 jmum. This saaa sail hss been

irrigated with wall water for at least tjie past 3 ysars. The TSCVrsClw,

SSPe/SSMw and SAR«>/S*Biw raUos for this soil, figured on the basis of

the ooBqfMMltion of tbe well water, ware 1.02, 1.22 and 1.32, re«pecU.v«l7«

These latter ratioa are nsch aore logioal than those obtained on the basis

of the river water beoanse it is veiy unusual for the salt content of ths

saturation extract to be lower than that presaot in tbe irrigatlcn watsr.

this fact would suggest that the soil solutloR was auch store nearly In

equlUbiltm with the well water than with the river water.

Table 7. Itatlos indlosfcli)« relative conpositloc of soil saturation
extract and irrieatien waters.

Site TSCo S3Pc SAKe
no. ISClw GSriw SARjw

^.Hiver ^.0.31 ^=0.63 ^ » 0.31

7. Slver 22^ g 1.6« ^^9 j. , ,, 3*6;1.69 &m =i.?3 Ml 'uyr
17.15 • 33:35



rhe rstioa for aifces 7 and 6 ImUcato that tba total aaXt proiMQt In

the aaturation axtract inerasMd X.69 tni 1.30 IIjmm, raqpaotlvaljr, ovar

tlait la-eawt In the irrleation mtara. The aoditra praaent in tho satun^

tion extract of the pivoi^-irpisatad soil of site 7 maa 1.23 tinea hl^er

than that in the added wter. In the waU-lrrlgatsd soU of aite 8 the

per cent aodiun in the aaturation extract and in the irrieatiwi Mstor aaa

about the 8«m. All of the ratios} TSCo/TSCiw, 5a»e/5SI>iw and SAilo/SiSiMt

Cnm ««) riTOi%Klrri®ated "Rlofifioldn ooiX of alio 7 are hlfiher ihan thoee

fWB the other aitea. Thio can bo attributed to the poor qjaalitj- of

«iater ua«d and alao to a reported depoaltion of clay froo the river on the

aurfaca of thia aail* S«wb a dqpoaiticn voiOd alow tlie laaciiins proceaa.

RaakeU. Conaty
Sltea 9* 10 and U; 2>oil Sorlea - "SpearviUe"

Sitoa 9, 10 and U »<ero located on the Kelly KcClure fans, tho A. B*

Gfaennod fara and tho Maldron fan:, reopectively.

Sallrdty and Sodjaa Statua of Matera. The aodla of aitea 9, 10 and

11, tenUUvely claaalfied aa "Spaarvillc aUty clay loan", baive been irri-

gated for 9, 5 out of 9, and 10 yeara, reapoctively, IrritjaUoti of theae

altaa Ma with good qiuality water froai waUa having electrical conducUvltiea

ranging fmn 300 to tfiO idoraoiioa per cm* and aodiuB percenta^ea below 30

(Table 15). TheM Mtera, according to acc^ed atandarda (15), wnOd ba

claaalfied aa low aod-toa, ntadiuD aalinity tAtors.

In addition to the inlfiatl«n waters the aoila of tbosa a&tea In

Harteell County reoeliro «b amMge «nnaal pveeipitatlen of 16 inchee, three-

fawrtha of which oecuis dniiag tfae emdjig aeaaen.
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S»Urdty. AlktCIJ. and CaXelty C<tfbonnte SUtua ^f SoUa . A eossparlsoo

of «el£ftit«d BMRS f«r various deteminaUons (TaU.« 6) would indicate a

mU ndaetion in tho eaUalty and alkali sUtus of Uta Irrlgatad pnifilaa

of Bitoe 9 and U, appaimiti^ due to tha iMa of tmtXvt aalts froa tlto

pntilmt Iqr laaehtog. Tbla rodlaetien la the salinity and alkali etatua

can be attributed to the hl^ natlTS salt and alkali content of tho

a<^ aa eoaqtarod with the salt and aUoOl content of tho IrrigaUon Mtara*

tttla 8. Val0>tad aaans of clioaical analjraea of aoU twrlaaBS for
iRlgated and non-lrrlentod profiles and the avwrage
ical Bnalyaoa of irri^tioc wters used.

''»' '
.' "

Total

site
no.

soluble
cations
(eoq,A,)

Solviblo

KXtltSl

per cant

Sodlua
adaorptioti

ratio

ExBhan^ahla
SOdiUB

ner cent

9. Mater
Irrigated soil
HoR-lrrli^atod soil

3.51
16.&1
20.59

29a7
M>.34
W..27

0,79
3.02
3.63

2.60
3.50

10. V<'ater

undated anU
:ion-lnrl0iiad aoUL

3.30
U.31
7.27

ZL.21
43.ie
32J.7

0.62
3.3e
1.92

3.23
1.52

U* Water
Bntlgatwl sou
am-linlaated anil

2.82
13.72
23.95

26.60
37.00
39.50

0.75
2.78
3.53

2.81
3.06

It is of intenwt to note that the "SpearviUe" soUa (sitea 9 md U)

hare abent U timaa laere native salts (Tables 6 & e) than the "Ridifleld" soils

prmloudjr discussed. This difference probabl;^ was due to the relativ«ay

finer textured B horlson of the "Speervillo" soils, the lrri0»ted profile of

alte 10 ctmtatiMd essentialljr the awe anoont of acauble salts as did Uie

irrigated soils of mtos 9 and 11. The irrigated soil of site 10, in oontnat



with aitaa 9 and U., ghovad • aoderate inoreaae in ovvnOl salinity and

wllwl.i status* lioHDviar, there are Mvaral indicstlona of natlvv taxtural

dlffereDces in the ooi^arlson profiles which could account for the apparent

salnblo salt and aodluB increases* One indication of textttral differences

is that the salt dl«trlbutl<n (appendix, p. 110) vlthln the non-Irrigated

soil of site 10 deviates fnat the gmsral pattem set by the rest of the

ivclsated and non^Lrxlsated "Spearville" profiles* That is, the distrlbutioR

of salts in the nenplrrlgstad profile of site 10 Mas aere or less unifoim

Umnushoat the entire profile idiereaa there was a narked rise in salinity

beloif tlia 2/r>lnch depth In the rest of the proflloa of sites 9, 10 and U.

(TaliLeB 2^r-a6). UkeKlse, the i»«flle dsscrlptlona (a^ipondlic, p* 107-J.12)

indicated that the profiles of slt^ 9* 10 and U. were ^dte slBllar with

rasard to texture at correspoRdlng depths tdth the exception of the loner

portion of the noiMlrTleated pit>flle of site 10 which was relatlveljr

ooarser in tssturs* Tbsrefore, It seens likely that liqiroved internal

drsinage was the result sf the ooarser textured horiscns in the lo«er

portion of site 10* This would account for the lower salt eenicnt of the

lM»<liTi«kted profile of site 10*

A fswparisen of the salt dlstribtttlan (Tables 24 fc 36} of eorrsspsnA.

iat InUgkUA and non^rrleatod profiles of sites 9 and 11 shsMS a gmaral

Bwaiwl of oKtlTs soluble salts downward with the application cf Irrl-

gstlon water. The reductions in the mean soIiAOLe salt content of sites

9 and U were 3*7& «id 10*^ meq,/!,, respecUvely (Table 8). Tbe sslt

distribution of the nan-Irrigated profiles of sites 9 and 11 indicates

ttaA Wdsr native ccnditions vntar froci preolpltatlon ordinarily leauieo

the soluble salts to about a <r-foot depth*
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Bw Mdtm ma Mat eoRtwt tn tfa* first 2 fset of both th« Irrigatod

and non-drrl^ted profUM of altos 9, U) and 01 aar* wsU balow ttie

Unnajt ittKf daletarlous offoota ara notad. i.'owsvar, balow thia daptii,

th« salltilty statua of the aoU qfoiddijr axgimanliail iMMOurdoua lanOix aa

danotad tgr aloctrical eccductlvltgr valnoa of th« aaturaUon axtraot of

fron 3 to A adlUaiuw par en. (TatOea 21^-36), If It la aaaanad that the

Ini^tad "SpaarvUlon aoU of aiU 10 Hoa orlgitieUj' ccafaaraULo in salt

eantant to the neo^rrieatad aoUa of aitoa 9 and U, than nana of the

Irrieatad altaa are hi^or in aalt In the louer depths than the nan-

Irrifiatad aoils.

Uttlo can be cotioloded frcD the data (Tables 2l,-^) mth roGard to

aigr poaalble effects of Irrlfistien on the calcliz! carbonate statua of the

osavarlaoB altaa 9* 10 and U due to q^arent large dlffarencea in the

naUve eal«ltB oaitaiate atatoa of the aoUa. TaUlaa 2<r26 ahow tha

oweiall dlffaraneaa In oaldum earbonata content to be graataor tbn 4

per cent for the aoqwrlaec profllea of altee 9 and 10 and the dlfferanoe

to be greater than 1 per cent for alte U.

RaUtlanf bata^ Solla j£d totera. The TSCe/TSClw ratiea for altaa

9* 10 and 11 Mrs 4«76, it*35 and 4.7''-^. respectliKajr (Table 9}* The snre

than /infold eraator eoRcentration of this Irrlgatien Meters aa eoiiparad

vltfc aaturation extracta oajr be attributed to tha high native aalinlt^ of

the aoila and the low aalt content of tha vatars. Aa previovial}r noted,

aaaa reduction in native salt content alrea4]r had occurred ainoe lnl0»-

tion began in the aoils of aites 9 and 11. l^th continued iRlcKtian idth

wtera of Biailar ^lallty and idth ade(iaate leadline of the profile, the

TSCa/IBCiv ratio for altaa 9, 10 and 11 likelor would be rsdoead aanaidaiablyi
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however, KtaqoaU iMMblac m^ tw dtmnilt to a«hl«ra dM to the tij^

Mteoils*

THUlo 9* Batlos Indloftbing r«iUtlvs ccc^joaltlon of aoil aatuNttlio
«ctraet and irrifatlon ustors.

Site isCe s5fo" 3aR»

9.

10.

i^'U.%
f^-1.39 ^-3^5

I » ^.35 lyt " 2.04 ^ - 5.55

U. i2^.4.76 iSa -1.35 ia-3.70

81t«« of KalltflB County

Si^ j£l SwU- Series - «SgT»cu»o." Site 12 ws located on the BaldMiiif

Amstrong and Waeoncr i'aniis.

Salinity and Sodlua SUtus or Waters* Slta 12 imralved a titreo-^uay

envuiacn of a soil Irricated ty vatar from tha Arknaaa RItop for 25 to

50 y^eors, a soU Irrigatod b^ mil uator for 12 j'sare and a nan-djrrieated

soil, all of the saae soil type. The Bupfly canal froD the Arkansas

Blvar. reportedly, at tlaes picked up drslnage nKter fron the Coloraito

Irrit/MxD STstaos. The anajjrses of the mU and Arkansas RItot waters at

Dodge City (Table 15) Indicate that both waters wDoId be placed In the low

•MtLMa, yei7 hl«)i salinity elass.

lb addltlsn to lrrl£;atlan waters, the sells of fiaoilton Cowity reoelTs

aa avsraee annual precipitation of 17 Inches, oror threo^ourtha of i*ich

flMM Aaolns the noaal groMliig season.
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Salinity, iOkali mm) Calelai CaHMnat* Status of SoUs. Cheoieal

BD^set (Table 10} indicated hasardoaa levole of soluble salt* Id both

tha river-irrigated proTUe and tha profile irrigated bjr tnll which ms

ovidentljr attributable to the vwiy high salinity Irrigation Matara.

Surpriaingly, the aalinit^ atatus (Table 10) of the aoil irrigated by

well MM aiiinFaeialiajr balow that of the river-irrigatad soil, deaiiite the

fact that the mlX water eontalned nearly 3 Uaea aora aoluble aalt than

the river Miter*

The lower than aiqpeoted aoluble aalt atatua of the profile receiving

Nell Mkter may have been due to (1) a low rate of Inisation coadjined idtb

iiiSber than noisial rainfall or (2) better irrnataMlitj- in the vall-irri-

gatod aoil than In the riTer^irrlgatod aoil. The profile deacriptiona,

bmiarer, indicate little dlfferenee in the orarall taxture of the tw

profilea. Both profiles have a clay loao textured horlaon near the surface

«bleh gradea into a loaa at greater depths in tiia profile.

The data in Table 10 show an increase in tha sodioa eontant of both

tbe well>irrlgated and rlver-irrieated profilea with the greateat inereaae

occurring in the latter*

The unifoxB diatrlbution of soliibla salts and aodlw (Table 27) within

the Irri^ted profiles of site 12 aoogssts that no single horison waa the

ajor cause of the aalt build-iqi* The Inerwased aalt aost likely was due

to tha eztrecMly poor quality of the water used* The well water is of sudi

poor q^taUty that leaching the aoU with thia water would increase the salt

MRtaot of the aoil evan over its present hij^ salt content*

tktm allnli atatus of two irrigated profiles of this site waa appred-

aUy balow the point where soil problems develop) hoMwer, a seaeidiat dif-

ferent picture waa indicated with regard to the salinity levels* The



Mllnlty leral (Table 2?) of tb« profile Irrl^tad bgr veil uu suffleientlr

high to restrict the yields of wm^f santKLtlTe crops, «herea« tlse salinity

status of the rlver-lrrigated soil ms hieh enough to restrict the yield

«f MKor erope according to the classiflcatlcn ^stea used by the 0. 3*

iMQinlty Laboratoiy lAierein the electrical conductivity of the saturation

extraet is eorrelatod to crop response (15)>

table 10* Heishted aaans of chanical analyses of soil horisons for
irrigated and non-irrl^ated profiles and the cvemgs Otmk-
iesl analyses of irrlgaticn Msten vaada

Site
no.

Total
sduHe
cations
(peq.A.)

Soluble Sodluai EadMBeeCblo
Bodlus adsorption sodlm

per cent ratio per cent

12. Hater (ri-ver) 22,83 UIM 3.63
Itoter (well) 62,A8 43.51 6.50
IrrifiVted soU(nv«r)46a7 48.5$ 6.34
Zmgated soU(imU) 36.67 48.66 6.05
Son-irrigated soil 7.95 38^7 3.64

13. Water 50,59 43.06 5.60
Irrigated seU 9.02 59.30 4^5
He».irTleated soil 48.32 6104 11.13

5.97
4.97

4.53
e.93

Hm dau (Table 27) reveal sufficiently large variaUons in the calciw

(HUlMnate sUtus of the 3 profiles of site 12 to suggest native diffeiw

«»••• SmU anoonts of gypaun were found In tlie horisoos of the Irtlgated

soils <4iere the electrical conductivity of the saturation extracts exceeded

4 mllliiBhos per co.

SeUtloKis between Soils nd niters, Die ratios TSCe/TSCiw, SSPe/SSPiw

•Bd SAHe/SABiw for the rlver^lrrleatod soil of aite 12 wsre equal to 2,04,

1.10 and 1.75, respectively (Table 11). According to past studies (15),
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tlMM ntdM tmpuv veiy fanrsraUy with what Mould b« taptcUA In wall

ANdiMd aoils Irrigated for Icng pailoda of Ujm* K«iMry«r, tb« TSCo/TSCiv

ratio of th« iraU^rri^t«d mU «M BMh XoMwr Uian what houU bo «xpeot«d

('nible U.). Continued irrlgaUoo vith alailar vaters likaljr will inerMaa

tb« ratio qiprociaU^ above the obtained valxw of 0*62, a^esiaUy If

large mmnta of irrigation mter are naod*

Tttae II* RaUoa ladlcatiss relative ocoqpoaltlaD of ooil aaturation
extract and irriftttlon waters.

Site trC^ SSPo SiiRe

no. iu;iw ssH? sMw
^^ver Mg...a4 ^=iaB |j^ . 1.75

IWl ^g«^ - 0.62 ^ - 1»12 1^ = 0.93

13« O*^ «*^ -1.37 Ml =0.71

Site^ Sou flerlaa - i^Us Ania«a.» Site 13 m» located on the

S<|aire fans and Shatterly rar.di.

Salinitj' and Sodius 3tatu8 of Haters. Tlie irrigated pgxifile of

Bite 13 has receivwi very high salinity waters (Table 15) frora weUs,

intendttentljr, sines 1951} however, the salt balance was favoiaULs as

««ld«>oed bgr a soluble sodiuis porcentage of A3.06.
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Salinity, ilkall and Calclun Caztcoate Status of Scdla. Tahla 10

lEdlcated a surprlaiiiigjj low sallnlfcy and alkali content of the Irri-

gated proflla In eaaparisan with tha nen-lrrlgated profila, eaMltarlBC

tha r»ry hl^ aallnity «f the Irrleation waters. It ia lnoone«iT«Ua

ttat an irrigation Mtcr ccntalning 50,59 oaq.A* of soluble aalta

eeuld effect a reduction in aalt content of a aaturaticn extract from

48.33 Mq»/L* to 9*02 aaquA* CenMqQently, it nuat be eoneluded that

natlTa dlfferanaM egdatad in tha Mllnity aUtw of the profiles and

only • aaaOl aMwnt of irvLgatien MtUr MW afpUod, anVor the aalt

eoatent of Um irri^tlon wtar saataea «hidi wer« analysed «u mich hl^wr

than tha averaea of the waters itiieh had leadiad thre«^ the aell. Hlth-

ont additleoal infoxsntlen a fully plausible ejqilanatlon of tha data re-

ferred to at«ve Mas not posslblo.

The aolutie aalt content and the axsitMiBMUlM sodium percentage

(Table 10} of the Irrigated profile were well belaw the lerals at i*ileh

praUaas are anoountored* Tlie aean soluble salt content «f the saUimtion

aKtraot was 9*02 anq,/!. (Table 10} and the emshmgaatle MdiUB per cent

Ma 4.53.

The aoalysaa show that hantdona lerrels of solnble aalls and exchange-

able aodluffi were present in tho rion-lrrlEotod profile betwe«i 16 and 29

iashea deqi>. Hers the alectrlcal oonductlTity of the saturation eoctraet

was 6,87 miUiahos per oa« and the exchangeablo aodlna percentage was

15.3S* An electrical condoetlTlty of thla —jp^t^t^ Mavld be «ii-T*rt

t» Halt the ylaUa ef Mtgr cropa. Despite the hifh ewehangeaMie sedloi

pWMHUge, dispersion of the aoU colloids would not be anticipated

of the high aoluble salt content of the aatturaticn extract*



Tbm dau (Tabla 26) show an overall reduction of .39 per cent 1b the

caleluD carbonate content of the Irrigated profllej hoMeirer, native pro.

ti3» dlfferaoees probacy accounted for this vmrlatlon*

mUtlww between Soils and Waters* The Mitnratlcn eactract and Inl-

satlon Miters of the irrigated profile of alte 13 daflnlteiy Nere n»t

In ofdllbrlnB as Indieatwl bgr a TSCV^SClw ratio of only Oa£ (Table U).

Soch a low ratio av have ranlted fraa the i^i^catlcR of nxr little

Irrigation Mator or f«« a retJisr thorou^ leaehlof of the p:«file with

rain water*

Stevens County
Site 14} Sou Series - lOjrnw

8tt« lU tos located en the Parasna Brothers fam and Uie Ktneyer

Hum

3«Uni<g md SodluB Statuf si ?^*-«y»« Site U has bsA Irzigated

since 1940 ulth well water idiloli has a lov sodlvm snd Msdiiai sallnltj

elassifleatian. The vatar contained 5*32 ueq*A« ol sslt of ttfdeh

32.5 per cent mm aodiua (TaUs 12). In addition to IrrlsaUon MSteirs

these soils receive an aversge annual procipltatlon of about 17 Inebes*

Salinity. Ali!a|| rod galcitn Carbonate Status of iiollff. Apparently

there had been veiy little et)«n«e In the salinity and alloll levels of

the irrigated soU, Judgine trm Uie slailar Minted iMn valuss for

panumpauOiai dstemtMitiaBS filven In Table 12* Fraa the standpoint of

dUtiUntlen, it is apparent fron the data (Table 29) that the bulk of

the aedltaa in the neniKUTlgated sell wu oonoentrated at the bottm «f

the profUe itiweas sediaK was distribut«l aore evenly in the irrlBatad

prsfils* AdavMits Isaeiilng probably aoeounted for this unlfona dlstrlbt^

tlen*



TaU.0 12. Weighted mmm «f ebMdeal ana]j«M of aoil harltena for
irrigtttA and noo-lrrlgatad profiles aad tli« «*«x«e« aii«B

led. analysos of Irrigation watere us«d*

Total
•oluble Soltiblu SocLlVB SSsofaangaabXe

Sito cationa aodlts; atisorptien aodlon
no« (neq«/l,) per c<ant ratio per wpt

U. W»t«- 5.32 32,52 1.31
Irrigated aoU 6,00 29.43 1,25 1,39
tJfflfi-irrieatod soil 6,37 26,69 1,50 2^6

Salinity and alkali levels (Table 12) of both profiles (irrlgatad «d

non-irritfriMd) vara mU bel«w tba levvls at «hldi prsblaas dmralc^,

The dlfferaneeB betwMn the ovmsU ealolwi eaitewte sUtus of the

irrigated and non-irrigated profllM Ma of audi Mfgaitude (2,35 per c«nt)

that natiTB difforoocss were eontilndrad,

B^ticns between Soils and Haters . Ihe ratios TiXie/TSCiw, SSPe/SSFiw

and StRo/SHiiM for Bite lA were equal to 1,12, 0.91 «sd 0.95, reapaetlvdj*

These ratios indicate that the relative ooE^aaltlen of IrrlGatian wtars

aad the aaiiiHitlan extract were ([Dite alidlar.
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CorrtlAtlan and Ba«r«sai(m Studlea

RaUtlen betiwa S^l and Water CharacterlaUe«« The fact that nlj^

tlonaSiipe do exist between the cheEiical charactorlstics of soils and oop-

responcSine IrrisatloD Mtere has bean woU. estatillshed by past InTsstlj^

tiocs (9, 15). The daseness of the relatioosbipe, obriooaly, la a

oeasuro of the degree of et^iiUbration bettrwan the Miters and aolls*

Qenerally, past studies bam aiwwi that the closeness of the relatlanahlp

betwaan the dMaleal eharocterlsties of soils and wtars Increases with

tnereased soil pewntMitMllty and also Is dapandsnt to a eertala extent on

the rate and years of irrigation*

To «*aluata the closeness of the relationship betM*«n ehesleal detaiw

niiiations aade on the asdla and watwa of this studj', correlation coeffl>

cients wrs calculated trm. ttm 4Bta tot tha folXmlUiei (1) sodlmi adsorjv

tlan ratio of irrigation water and the axdtneaBble aodiuu percentaco of

Uw eKtlre profiloj (2) sodloa adaox^cn ratio of Izrigation wter and

the BMB agHka«aaUa sodiaB paroaatago of the first 2U inches of the prafUs}

(3) total selubls cation content of ixvlgatlon water and the aean soluble

cation contmt of tha aaturatlon «xti«ct for the entire profile) (4) seddia

pereaatage of irrisstdon water and Uie nean aedtuB pereantasa af the sata>

ratloD extract for the entire profile. Uol^jhted means nere taployoi to

r^restnt the soil and saturation extract dsteioiimtions isvolvBd In tiw

aksws ralatianshlps. All of the irrigated profUes which were sMflMl

war* ineludeU is the calculations.

Hlehljr si^dfleant correlation eoeffldflnts were obtained for the

relationships listsd above and In Table 13 exe^ for No. > idddi waa

al^ilfioaat zteroly at the 5 per cent level.
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Table 13, Corrolatlon ami regrsMlon coeffleients and tha aUndard
davlaUens froa wgrawttan for the reUtUan of various
•oil and lrri««tldn Mrbnr daUnninatlacs.

Ch«^cal cleUn^natior^ l^^th Sa^^o Stcl. devl-
IrrlgaUon soil or aatu- of oomslaUon Bogreealon ation froci
waters ration extract eoiX eoaTfldent wjoaUon roj-reesion
(T^) W (r) (F«bXrE) ts-.^)

Wei2l;i-c<i aeons

1. SMiif B» Zatli-e ,716«h» t = 0,763X + OaB2 1.3A3
pro^flle

2. SARiw BP 0-24 in. .73a»» I = 0*937X - 0.032 1.311

3. tSClif no* &stlra .601* i « 0.665X + 4,952 5.997
prctila

Urn SSPiM 8Sr* Qitlro ,696<t« Z ~ OA54X r 14.50<i 12.226
profilo

SAIi s soditsa adsorption ratio, liISP s eccchan^able aodiuB pareantaga,
T3C total aoluble caUona (iaeq.A«)# SSP » aoluble aodim pensantaga,
Iv ixrUsfttiaa imt«f, « > aaiuratlon axtnet, t « aatlnated valuaa of T
fraa vagnaaien aqioatiaB, b saopla ragraaaloo eoaffloiant, a ywintaiw
eapt. of amila rvgreaalon line,

* ai0ilficant at .05 Isval,
** aiiplfleant at .Ca. loval.

It qipsars that tJia rolativoly high oorrelaUon coafficionta Indlcata

an overall trend toward aqoilibrLuo betweoi the iirieation watcra and aadls*

KiglMr eorr«lati«Q ooaffielenta would not have baen antidpatod emsidarlng

tha ahort parled of irrigation and the rsstrletad dndnaga of aena of tha

soils. The eliehtly higher correlation cooffioiant (Table 13) of SARiw

and nr for the vpftr 2 feet of the profUo ooopared with tha entire pro-

file wsiOd auggaat that the caUona in tha irrigation wtera mre eligbtly

aaarar in equllibriuii Mlth Uie adaMtwd oKtiona near tha surfoee of the

aoil Uiaa at greater da^ths.
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To det«xaina Um way In whloh Uie oorreOatad soil and irrigation wtUr

4»terQinatdons were relAted, regraMlsn equations were deteialDod Tor

the rogreaalon of irrl^tlon water detoainaticns (7) on aoH determinations

(X)* Tbees equations and the standard deviations fron r«£j«aalon also are

included in Table 13«

The r«lati7<el7 aoaUer regrsMdon coefficient (b. In the regre^Mi

eqaationa. Table 13) of the regression ot SARlw on S3P for the entire pixi-

file OQB^red with the rsfresslon of the top 2 feet was evidently attribut-

able to the general trend of increaains ESP values with d<^>th in the pr»-

fllo* A eoBqiarlaon of the standard derlatlciis froEi the regrossien of

aiBiw on ESP (Table 13} shows greater sme^ep devlatiaBS frea the trend

line for the entire profile thm for the upper 2 feet, again, apparently

reflecting a sli£}ttlf higher degree of oquHibration In the surface 2 feet*

aelatiwi betwBOB SAfi of Saturation Sxtract and SSP* To stui):^ th*

rdatlonshlp betwaot the sodium adsorption ratio of th« saturation extract

•nd the aaBBhangeahliB sodim psrcantaee, oorrelation oooffiolents and r»>

grsMlen equations wore dsteimlned for the boricens of all profiles

aM|iXed, both irrigated and non-Irrigated} for the horlsons of all the

Irrigated profiles and for Uie horlsons of the non-irrigated profiles*

Also, the standard deviations fren rogrossion (sy^ and the standard error

it the regression coafflclant (st,) were dstonoined to <^tairt a Bsasure of

the average deviation of the SAR values froo the trend line and of Uw

rallaWlHy of the slope of the trend line* The results «f these deter-

adnations ^pear in Table 14*

* .



Table 14* R^UUKm befc-Moen Ui« aodlira adsorption ratio of the eetura-
tlon extract (SAB,) and exchangeable aodlai percentage (ESP)«

Soil
horlsons Correlation Regrcaoion
incltided coefricient ^eqtjatlon

(r) (I = bX •<- a)

Std. devi- std, deviaticm
atlon from of reGreasion
rogreaaion coefficient

(V>x) (»b)

liorlsons or 0.956'-«* i = 1.125X - C.2SS
all profiles

Horiaons of 0.950«»« T = l.OOX - 0,073
all irrigated
profiles

Horijona of 0.96l»»» y b 1,210X - 0.362
t3X aen-irri-
eated profiles

o.aa'*

0.699

0.867

0,027

O.Q35

0.039

Y s SA£, X m suf, T estinated valnea of
a « ywintercept of aaiqple regraaalen Une, b

•«« Significant at the .001 level.

T from regTMNdOB eqoatienp
sacple regraaclan coefficient.

Hl^ilj' sifpnlficant correlation coefficienta (Table lA) were obtained

for the relation betmen the aodiua adaorptlon ratio of the aatontloB

extract (SAE,) and the exchangeable aodium percentage (ESP) for both irri-

gated uid non-lrrlgated a^la. A aU^tly higher oorrelatlcn coeffidMit

«aa obtained for the noo-lrriGated aoils idiich say be attributable to a.

alightly greater ejKhange eqiiillbila In Umm soils. The high eorrelation

coefficients, low standard devlationa fron ragreaaien. and low atandard

deviations of the regreaaion coefficient (Table lA) atiggeat that a fair

degree of accuracy could be achlered in the prediction of exchangeable

sodium percsEtage from the analysee of the saturation extract of both

irrigated and nen-irrigated aoils. HowsveTf if it awre desired to predict
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th« SSF of thn aodl froB tho SAB ef the saturation cxtnet th« rsgreasion

•qoablon of E;^ on SAR, should b« dstMadnad, la«, K3P should b« treatad

ae th9 cepeadant variable*^

?lguro 3 Is a plot of Um trotui 11m for the rcdatloo <^t«in«d bstwMn

the sodlui adsorption ratio of the saturation extract and tho CTtehangeable

sodluQ pMrMntaga for all liorisoiis o£ all profilos aaaiilad*

^KSP was treated as the independent varlafale in tlM rsgrsMleMi 1b Uila

thesis to facilitate ccB^paxlsons vith past laTesMeat.lcM ia wliiali JtBP

was treated in this Banner*

t
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Figure 3. Relationship between the sodium adsorption ratio of the
saturation extract and the exchangeable sodium percentage
for irrigated and non-irrigated soils.



This stuijy was undertaken to dstsrsdne the effects of irrigation on

tb* choalcal propartiM oi tho soils of two of the cajor irrlgatod sections

•f tJM st«t« - Kortb Central and Southwcatem Kamwst PrlJMiy eonsidora-

tion «as given to ohang** in th« soluULe salt aad nlkiill status of the irrl>

gatod soils. Fourteen soil esapHne sites were selected as reprsstntatlTO

of large acreages under Irrleationa FrcB each site an irrigated and a nao>

irrleated or a •bort-tloa irrigated comparlsisi soil were sanqjlecl by horizon

to near 5^oot depths. Five sites wore located in Itorth Centrsl Kansas -

U in Mitchell County and 1 in Osborne County. Th« rwMilnliig 9 sites mre

located in Southweetem Kansas - 3 la Finney, Keamy and Crant Counties,

3 io Haslcell County, 2 in Hsmilton County and 1 in Stevens County.

Well i«ater sai^ee were obtained and analysed, idiile river water

analyses vere suiipUed by the Kansas State Departaent of Health.

The folloMing chcnieal analyses were oadei pH of irrigation water,

saturated paste, and saturation extract} electrical conductivity of

irrigation water and saturation extract] major water soluble eations and

anions in irrigation water and saturation extract} aanoaiuo acetate

extractable cations of the soil} and gypsunt and calcium carbonate equiv-

alent of the soil* water soluble and aEanniuD acetate extractable cations

were detenninod directly tqr a flerae photoaaUr* Cartonate and Idcarbonata

were detersdned by titration with acid and chloride bf titratioc with

silver nitrate. Sulfate was datanlned conductilmetrlcally as aaldiai

sulfate. The cation exchange eapaoity was deterained hr first l^rtfhlnc

wlU> sodlus aceUto, washing with alcohol, leachir^ with urn tun aeeUte

to renore the adsorbed sodlua, and then by analysing direetly for sodim

bgr the flme ptiotonster.
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Th* soil MldyMM ihMal-Al^t l£cr«aso3 In the soluble aolt and

altaOi content of 2 of 3 of th« IrrtgkUd JXUi profUoB (aites 1, 2 and 3)

rtprt-wit-l"g th« SoloBcn Elvvr Vallcgr alluvlira tdth little or no obange

la tbe oUmt* Tho aolvible salt and aodlua levels Is all 3 parofUea itere

wall below hasardous levels.

Increases in salinity and exobaneeaKle sodita were Indicated ty the

analyses for the irrigated profiles of soil 1X3U) at site U, and soil

IHIX at site 5, with the ereateat inorcnsns being in the latter soil tiiich

had the Iflwest penoaabUltyt Sodiim levels in botti Irrigated soils were

still very low. I'ko solxOble salt content of the Irrigated proflLs of sita

4 was also quite l«w} bawsver, soluble salts bad accusulated In the lrrl-~

gated profile of site 5 to a hasardous level below 26 indtim deep. This

aceaaalatlon was attributed to the combined effect «f hi^ aalinlty watars

and restricted internal drainage.

aUi^ Imcitsnaaa in the salinity and aUcali levels were indicated Igr

the nalyBM ot the "Richfield" series irrigated soils of sites 6 and 8«

Even though there was a odsU. increase in the salinity status of the inl»

gated soil of site 6, the soluble salt oontint of the saturation extract

wa renarkably low, consdderlng the very hi&i salinity river inters used

for irrigation for noro than 50 yoara. The results indicated that the

soil solution was nearer in eqcHibriuai with the well water tAich had

bean used cc this aoll for at least 3 years and perhq^s ItKiger* The aallnlty

and alkali atatus of aitaa 6 and 6 still was very low. The salizklty cat

aDtali status of the weU^Lrrlsatod "Richfield" soil of site 7 was consider-

ably lower than that of the river—irrigated soil of the sase site. The

soluble salt content of the welX-lrrlGBted soil and the alkali content of



both profiles of slt« 7 were wall below the critical levels} hCFWOver,

tlM Bolt c«»tant of the rivep-lwlBated soil was at a liasardouii levol*

AaaljrMS of the "9peu7rlU«" Mries soils of albaa 9» 10 and U

indicated that irrigation waters effected a reduction in the soluble

••lU wd alkaU content of sites 9 and U with a sli^t gain in site 10.

tte gain registered in site 10 probably «a» not real becMse the ooB^ari^

ago aoAidrrlfated soil at this site was coarser in texture than the other

asUa and eentsiBed loss native salt originall}'. Tlie reduction in salinity

of aitea 9 and 11 was attributed mainly to the eood quality irrieatian

wat«rs «m1 to Uie coiq>aratively high native salinity of the sodJLa. The

Mlinlty and alkali status in these soils was well below critical levels

in Xii» main root mnu

Increases ware indicated by the analysea in the soluble salt and

alkali status of both the well and river-irrigated soils of the "Ojiiaouai"

serios (site 12) with the greater increase in salinity having occurred

In the rlvei>iirrisated soil* This was true in spite of the fact that the

liver water waa the leae saline of Uie two waters. n>e soluble salt con-

tent of both irrigated sells was near or at haaardoua levels. The quality

of water tuwd on these soils was very poor and a similar salt fauild-«9

would not be o^seted if eMX^ quality water were used.

The auOysM for the Irii^ted profile of t^e "Las Anloaa" soils

(site 13) indicated a surprisingly low salinity status considering the

vBiy hi^ salinity of the irrigation waters. Original differences betMsen

the irri^ted toA ntsi-irrlgated profiles wore suggested tgr the data}

hiBice, it was difficult to appraise the effect of irrigation waters. The

Mtmanly low salinity status of the soil, relative to the waters, led to

the conclusion that vezy little water had been applied. The salinity and



bho alkali levels were of basardMis BBgnltucles In the noo-lrrigated profile,

but wore qjuite lew in the irrigated profile.

The analjrMe of the profiles of the {OjraaM aeriea (aite 1^} Indicated

very little change is the salinity and alkali statu* of the irrigfttad

profile. Ilie solvible salt and eodlm levels in both soils More very low.

Good quality water had been used for irrleation.

In ganerel, the calciw cartwoate det«rDlnati«ns indicated nativ*

dlffemeas in the calciuia carbonate content of Irrigated and non-irri-

gated profiles; conBequently, the effect of irrigation, in this regard,

Mto difficult to evaluate.

Highly 8i0iificant correlatlan coefficients were obtained for the

relatlondilp betwear. aodius adsorption ratio of the saturation extract

and the aachangoable sodlna perowtase for the hoxlMO* ef both irrigated

and nan-irrigated profiles. Sigoiflcant correlatims also ware obtained

tst— the folloidng chemical cbaractarisiics ef irrigaticn waters and

soils I (1) sodivm adaorptioti ratio of irrigation waters and SBBdhangesbls

sodiuB percentage, both for tlte t^iper 2 feet and the entire profile)

(2) sediisa percenta^ of irrlgstloc water and the per cent soditn in the

saturation extract for the rotlre profile} (3) total soluble eation

content of Irrigation waters and the total soluble caticsi content of

saturation extract for the entire profile.

The results of this study would indicate that Dore atvii^ is needed in

apprising the influence of rainfall on the haaard associated with the use

of hi^ salinity waters in sub-bunid and aeail-arld regions. In many

instances the mean salt content in the satoratlan extract was nottthly

lower than that of the irrigation waters. Ihls wuld •aggest that the

soil solution apgparently had been diluted or displaced by rein water to a

certain extent.
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son, PROraUC DSSCRZPTKX9S

sites in Hitdioll and Oobomo Counties

Site — 1 a

OMnert Q«rald Vta Pdt

Profile Locationi 363* E and 320* S of gats on IW eoxner of field In SW(,
SWi, Sec. 7} T 7-S, K 7-W» HltoheU County,

Irrlgationi Irrigated S years fi-oc Solcsaon Klver at rate of 25" per yaar*

Soil M^ppLog S^nhboli UiAX

Deaerlptlan of Profiles

O-e" Voiy dark grayliii brom to daric getgUtt tewn (10!R 3*5/te.)
heavy silt loKi with weak CIm and —dlnni granular structor*,
strongly calcaraoua, v^fpar ena Inch of borl«(»i fill ciaterial
fror. lami leveling of -Twey dark broPMi (lOE; Z/^,) licht
Bilt</ cl^y loam, grades within one inch tot

8iJ.5" Very dark brom (lOTR S/Znm) UiJit silty clay loam with
oderate fine and aadium gcmialMr structure, stronely
calcareous, sobm daric stains in laatrix of very dark gray
(icnn. 3/1}, strongly caloaraeos with a few threads and
^xLotches of liiso, grades within tUD Indtes tot

I5-2$" Vaiy daric gragrlJii brown (lOTIi 3A>*} lifiht aiXty day loam
with mdMnata fine and nadlnn granolar structure, calcareous
idth thraads of Uas mors ^fSi'mat than In horisor. above,
grades within one Inoh tot

2>31" Graylsli brotm (lOZR 5/2«5a«) vsxy fine sanify loam with
weak fine granular structure, strongly calearoous, grades
within tm inciiea tot

31-35" Vaiy dai* gragriah brown (ICKI: 3.5/2) li^t oUty d^ loam
with nedeiate fine ar^ Modiuc; granular structure, scaae thin
platy structure at contact with lower horiaon, strongly
oalcaroooB, (srodes within one inch tot

25-W Very dark grayiBfi brown (lOE. 3/Sr.,) silty day loss with
moderate laedlan granular structure, pads have o«wl^>
tending toward irro^iular blocky struokir«« streniljr eal^
aareous, grades slowly tot

itWiS" Dark grayish brown (lOBi U/l.Sa,) heavy silt loam with
fine gnnnljar structure stratified with graylrii brown
(lOZR 5/aiu) very flna aandy looa strongly caleareons.



OHwrt TtLtl aDpdUMrt

B and 25« 8 «r pto •» MProrilA iooaUeni »0» B and 25« 8 «r pto •» M «HRwr «r niOd In

Zrricatiar.t :sar>o

atH i'mppiiie SyoboLt

Daaerlptlon of ProfU**

04" V»7 dafk 0«grt* tuNMb (XOIR 3/>>*) faMiy tUt Xaai idth

oMUngB, fm fine root*, gradM idtMn t«o Inches tot

9-17" Siork grejlB!; broMn (ICSIit 4/t>«) H^^ alltgr ol^ar Imb «itt
MMU : -.odiuc: £i«nd«r •traetoz*, iMtttlx oMlod idth vht
4Hk gmgrlaii htmm (WBt 3At.J «Ma bmIIiiih. miImiiiiwml
VaiM iAIMb «m Siii* tot

17-2&" BMk gHvUk iHtM Ofln Vka.) U^ sll^ eUr 1mm «l«t>
Mtante iM<tai gnaaar wwwtw, vlaUO* ttuwate of Uaa,
•tMQ^ •UaaMawi. cmdM wttUii om laA tot

OMvMi bNM OflOt J/fa.) iUt IMM Mltb «Mak thm snunlar

30-a" T«y (Oit p%l* tami (IOOl Vlfe.) U^t aUtjr oL^r iMa
idtb aBteMte £fa» and wiMiw cnnultr •tructiBV, atroni^
oalMrwHu MM iack atnU of allt Iom at 36<», fm roots.
f^ndn idthtn sm Ib* tot

U»59" OttgUb bMHB (Un V^) v**7 rim skk^ Imsi vlth
ttasgg—mr rtmsti—

,

atrattflsd late on* ta tm iagfa
I^WB, fw ON iMli la^sn of «Ut lean, ttfrn^fir
grades te«

59-66f> vmj dai% cnvlah teem QfiKK j/^} idXt Imb with waak
fSa« gnnaMr strastars, la tte ttnt tm IimIim witli tbln
aUtgr stNetw* fMn tH» iiMtas Amb dw to striattse af
IIV<m« tanr part of fasrtssn aUtgr ^JV iMa and siroetore
Oatag io Xmmt ds|iths, etrtxigj^r calcanx^s.



Site - 2 a

OMa«ri A* F* ThlUe

rroCUa iMMUoni 129* K ami 195* S of SW corner il of drivmiagr la SW^,

Sec, 25j T 6-S, R 1004, !'itch«ai County.

Xm^tioni Since 19A0 from Soiffaign fiiver, 20" per year*

SoU mw^ S^idwli 1»U

Coacrlption of Profile

i

O-^n Veiy dark grqriiAi braei (lC>nv 3A^*) s^t IMK with vei^'

fine wetic granalar siructui'c, structiuKi stronger at bottom of
horlBODf stixngly calcoroous, few flno roots, few moid

oaatlngs, few coarse qoarte sand ersdna, r>ra(lo8 uLthln «io

Inoh toi

6-12" Very stork gnyiiti b«wm (lOKi 3,5/2c) heavy eilt loai: with
aodarate flM grandjo* strtRiture, stransly calcareous,
nn^ mm eaa^nga, few fins and aedioe roots, grades ulthla
ens ineh toi

12-17" Dark grayl«ii broMti (icmi 4/2n,) Mlth mna aaaUnga. Veiy
dark srayl^ brsMB (lOXU ^^•) allt laaa «itli vnak fins
crerAOar straotar*( ftw JMm aad oadlai roots, strempy
calcareous, gndas idthln ens indt tot

5^ ''^ '• '.

y' 17-27" Very daric grayish brom (lOZll 3/^} oass ulth a raottling

of daric grayish broMn (lOn: U/Zit) hean>y ailt losm to ll(^t
elagr loam with noderato fine granular structure, strorigly

ealearooas with threads of soft Uise, few fine roots, oaBgr

Mma easttngs* crades within ooo inch tot

27-37" Voxy daric gnjlafa fattMR (lOCt 3,^^} clay loM with
aodeaMt* fins gramlar stniotiire, strongly caloancns tdth
laoeb Ubs in tte fans of Uirsads and afiaUiiMt and oeverlns
Borfaees of pads, grades within one indi tot

3><4$" Vozy daik grsylah brotsi (lOBc 3/^} heavy silt loan toU^ day loa.-:: witli male asdiiai graenlBr straeture, streegily

ealearsotts viti: aegragatad Una Sa thrsails nd splotdios and
owxiririg the vertical faoes of the soil pads, grades witid:!.

one inch toi

A5-51" Dark crayisii broun (lOZii A/-^) ^^^ l^>*i>i ^^ ^^*^ aedluD
snban^ilar bloc]<y structure to weak isedloa blocky structure,
atron&Ly calcareous with segregated lime on fiioes of peds
but with less than in horizon above, few fine and medium
roots, grades toi
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51i^?" 13<su^ erajl^ broMa (XOta Zi^*) silt loan uith wak BSdtw

aitd saoll hard ocneretiaBa of limo, horieon li^tana In
cxilor with depth*

Slto -2b

Ohmti l» S* Oaaattyaan

Profile LocaUoai 75* W and 30* K of tba flf aanv ef field across read

frcK. A. r. IMIlo drlnM^r la sal. Sec. 26} t 6-S, B lO-W.
Kltt^flil County*

Irrigatloni rsono

Soil fiiqjplnf; S^idxd.1 IKUC
';-'

P«flcrlpti(xi oT ProTilei

0-6" Taqr dartc broMn (ICYK 2«Sj^a«} silt IxMa idth vsak wiy flna

SHRolar atraetnrc itiicli is etramar at tlia liattflB of
barljMB, at]r««3jr eaicu-oous, cMgr flu* and aaflaa roots,

gradas idthln one Indi tot

6-02" Veiy daik gnqrUb bnwu (ICZG 3«5/lk>*} haavy «Ut loam with
luodomte iniw grannlar afauotura^ atrongljr alearsoBa^
Bovei«l fine and aadlm roots, gi«dss idthln orw ixteh tot

£^47" Murk gragrlch broun {l£fZ& A/%u) silt losa vlth weedc fino and
vaqr tiam eianfilar atruoturo, oaittatoa vlsiU.* fine sand,

aaattngi of rtxy dark gt^fith brewi (lOIR 3/^) writad
i hattmmi, f<w fine roots, strong calcoreoias,

I idthiB one iada U,i

17-27" Baik gMgdah team (10ZR 4/Sk3«) bawrr ailt Xeaa altii oodorete
das ((ttalar atmatara, airengcly oaiearaeua wtth flas
threads of lias tbnaijx kaiiaaa, few fina rs«t«f BBigr mmb
eaatinei t<deh aoBgaaM aAUlng idtti veiy dartc exaglA ta«Ma
OjOXP. 3/2a,)t gradea Wtttatn taa indiee tot

27-37" Vei7 daifc sr^rlah faroMn (lOXR 3/^} tdth wall qfata of
darfc eragdA lata« (lOXr; A/ib*} eli^ loam idth aedan^ fine
and aadtaa ommObt struetara, atxangly caleareo«ts with

Mar tl»a and aadtoa thraada and aaft ^lotehoa of lirao,

fad fMwa aat eewerad idth li4W, gradea within one ineh tei

37-A5" Teqr daitt flragrlA braan (lOXR 3«VSfti*} heasr aUt Um tdth
«eak «adlBB eraoular atruotore, skm^llar aaieareaaa idth
timada md ieCt ipsta of Uaa. v«daa t* idAtilii ana Jtoth



A5-51" V«T d»ri£ Br«yl*i brown (lOXE 3/Saw) idth spots of daric groyiah
bvoiBi dOXTc V^) i^oBtvy silt loaa with wdbJc aedltc. s\A>-

agalar KLoolqr atroclwre, strongljr oaleareoas with fine
UiTMda af Usw, many worn castings, glides idttiln one inch toi

53««67" Voty dark erayirti brousi {lOS; 3/2ci,) vdth spots of dark
engrlah brom (IOC: Zi/2::i.} cla^' loau: uiUi weak bwUm Mi)>
angular bloclQr structure, strongly calcaroous with tliiwila
and spilotofaes of IIdo, line covers vertical fac(» of pods,
••veral wonn casts.
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Sito - 3 a

OMdort Uairen Carey

ProfHo Location! ^30* 3 and 150* K of IM comer of field in ^, Mlii
5oc* 2£} T 6>S, R U^« Oaborae County.

Irrifationt Since 1945 from Solaaon BlvWit 6-8" per yaar.

Soil rapping S^^x>li IMUC

S«Mil|ti<» of Profllei

0-6' VM7 dufc envlrti turcM» (lOXR 3^te.) loM with wMk fine
grvnlar atrwstiire, aar^r fine and tcadism roota, f«w woxb
caots, iiOTiCalcarooua, con'poction in loMer 3 inches fpoa
tillage, gradoD vitfiin one inch tot

6^9" Veiy dark f^ragisii brown (lOCflt 2«5/2iu) day loan vdtii

Pderate fine and mediun Granular etrocturo, noncaloareenSf

toy vara castincSf csany fine and nedlon roots, cradea vithln
2 Inohea tot

19-3?' Vaiy daa* ex^-iA brown to daric giaiyiah brown (lOE. 3.5/^«)
aULt Xoae Mlth woalt noditxn eranolar stnieturo, noncalcarcoua,
few worn caatingo, fow fine roots, gradea shortly toi

33-40" Dark grayieii brawn (107K U/2a,) silt loac with
ahanjular blocky structurs, strongly calcareous ulth fine
thraads of sogresatod litxe, fev fine roots, grades uithin
2 in<dies tot

UO-l^ Dark {pr^rlsh brown to gnqpiA farcwi (lOXB A.S/^u) li#it silt
loam Kith wiak Bodlira mAmtgiUMr bleeky struetura, aangr

fine and esdiuQ throads and MOotehaa of sagraeated lisie,

naxl-rruc lli:ve aecwailatien honMn« fair vwjr oall concro-

tims, erodes ulthln eo* Incb tot

4B-66" Dark greyiab brown to gmrl^ brown (lOXli A«5/3^) very fin*
sanc^ loaa idtfa TR7 HMk ooaraa prisDatlc structtiro, appears
structurvlMW, stnagljr ealearaoua tdth a few very fine
ttiraads of Mgragated lioo.



Omen £• Klehudaan

Profile Locatloni 135* £ and 2I|0* S fitts drlTeuay Into fameiead In e|,
S%, Sec, 29} T 6-0, II IIJ*. Ocbomc County.

Irrigatloni liono

Sou Maqfijulne STtOioXt IMUC

Description of Profllet

0-6" Very dark gnaylsh browi (lOXR 3/^} lo«o with wsak veiy fine
gruular struetore, aonealoarsaw, angr fIn* and aediia
roots, fw M»s easttnga, erados «dtlda am tnah tei

iiiA9" Vory daj* broMi to TBiy dark grajdsh broim (lOTii 2,5/23.)
clay loan tdth Dedaz«t« fine ami mediua graiiular structure,
r^>ncalcarcx>us, oany worm castlaca, amy fine and medivia
roots, grades KLthln two incliea toi

19-2B" Vox7 dark sngriab brow^ (Km- 3/Sa.) sUt loaci vlU-. weak
fflodiva granalKr straeturo, noncaleareous, few Hons caotinea,
fair fine roota, $/e*iaiM shortly tot

2EMiO" Very daric gngriah broan to dark grvyiab toon (KXnc 3.3/2q.}
silt loas with weak nadiiiE aiAmgalar bleel^ structure,
otroigly oolcaroous with many fine threads of socregated
lints, £7adoG idthin two inchoa tot

MMlB" Doric enjriah brown (lOIR lt/2a,) silt loam with weak Qedluci
aiftian||l1*i blocl^ structure, strongly- calcai-eous wiUi nany
aailatahsfi and Uuxsads or !^ycella of sogrocatcd Hems, grades
tdthin one inch tot

A8-62" Dark gra^ri^ bram (lOZR U/2a,) silt loan with veiy weak
coaras prlaaaHo atnMture, stroncly calcareooa with many
veiy fins RQreolia of segregated Uno, grade** wlUiln one
inch toi "-

6a.*8" Dark grayi* brown to grayirt browi (lOYE /».5/aDi.) very
fine sandy loan with very waak ooareo prisaatic structure,
otroncly calcareous with vartioal faces of peds coated with
lino. !!atcrial continBos a f«w to aany foot tliick.
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Site ~ La

Ouneri Gor&Xd Ssnlth

Profile ioeaUoni 1067t W ind 50* 3 of the ?h: comer of :!Ei, Soc, Ij
T 7-^, ; 8-tf, Fitch«ll Cwmty,

ZmflKtloDi 2 }roar« ly well, IB" per year*

aoU Mapping SyEbolt 1K3W>

l)«MH'l|itiMi of Prorilei

Alp 0-4" Veiy dark brotsi (IGlQl 2/2is«), light sUty dajr loam
with wMk fino graaular stractura, disturtied Igr

ealtimtlcn, faw fine roots, few wora caatlnci«
nHMMtloBrcoBs, si*d«t> wlthdn one inch toi

Al 4-9" T«7 <J«rtc browr, (IOY; 2/2,i.) sUty claj- losm with ;

—djatte cadiuK and fine granular structui'c, fow
flaa roots, nancalcareoua, few worn casts, upper
two inehos of horlzoi\ cospresaed, grades within two
indies toi

A3 9-iy Very dark browi to veiy dork gragrlah brem (lOTE
2.5/t2m«) siltor el^ Imb with moderate losdtiaa granular
•tructuro tendine toMVd Mdante fine HfcmgDlU>
blocky structure, nanoel<i«rea«is, few fine roots,
grad^ within aae inch toi

B2 13-25" Vot7 dark getrUb bram to daxk gntfUto hram
(lOC: 3«5/^) heanry aUty eljQr Imb «tth moderate
Bedivci subangular blodey structure, n«icalcaroou£,
fsw fine roots, thin strcnj; continuous clay stdns,

within one inch tot

B3 25-30" Daric graylfh hrvmx (lOIU it/Za,) heavy sUty clay
loam with aedeMte edlwi angoljur blocky structure,
noooalcareoos, thin nearly continuous clay skins,

within one incdi toi

B3c« 30-37" Baric grayish browa (ICBR U/Zz.) silty clay loam with
woak coarse prlauitle atracturc brooklne to waak
edlnB ang>d.ar Uoetv stmcture* strongly calcai ew
with aaiv threada of lime and soft to hard lime
coneretlona, few roota, grades within two inches toi
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Co» 37-55" D«* gwjrlah brown (lOK U/ic,) light oUty day
IcMB idUi weak aodltni subaogular blocky structure,
atrongl7 ealearoous with threads of llae snd a few
htxA line coDcroticms, few fine roots, grades toi

C 55-68" Parte grsylrti browi (lOT!-; A/^») lis^t silty clay
vdUi waak ooarao priaaatlc structtire, atronely
calcareous idth a foir hard concretions, isatailal

continues few to issngr foot thick.

Site - U\> ...:—,

Owiert Charles Vettor

Profile location! 1256* W and 150« ?: of tho SW comer of SiSi, Soc, 36|
T 6-S, P. W<, Hlt«ai9ll County,

IrrlGatloni iione

Soil if^iping Syiaboli J^MV

Descrlptioa of Profilei

AXp CW*" Vsiy dark browi (lOEl V^Zia,) ll^t silty clay Jxjfir,

with fins aavJ irery flno weak (^rantilar stroetufG
distnrbsd by onltivation, eomprsssion in loMsr part
of horlBon, few fine rrmts, noncalcaroouo, gradoo
wlti'in one inch tot

Al lir-Sf Vsxy dark brouc (XOTE 2/aa.) li^t silty cla;,- loaa
wltti BOdMMte fins and aadtoa graimlar structuro,
f«v niw nd nsdlaa roots, nonoalcai-eous, gra6es
WLthlti one Inch tot

A3 ff-!I" V«B7 dark browi to ireiy daric gr^lrti broiai (lOTfl

2«V^*} silty day loan with iwderata raedlua siib-

angDlar KLoct^ structuro brsaldng to saoderate Dsdim
gramlar itzveturo, nonoaleareoos, few fine roots,
gradss tdthln one inch tot

It 11-25" Very dark gru'li^ broHn to dark grvgriah browi
(USB 3*5^^) haecr,' oUtjr dv loan with ooderats
asdlaB MibBngular blool^ structure with strong thin
oantltMPus tUMf aklna, few roots, nortoalcareoos,
grades within one iBBb tot

B3 25-28" Dark eragiah brow (lODl V^) °^^y °^ "^^^^ ^^
EWdorate flna and owUisb st^angolar blocky structurs,
few flno i<oot8, noncalcareous, si«des tot

-'S
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9n 28-35" Daxk £revlsh br«Mn to dark hram (lOTE //2*Si&«) li£^t
ailty cl«:' lo«m with weak satdiaa wibmgulw bloeigr
structure, calcsrsous with f«N anaU. eodaeretiaoa
of liuo In tapper part of borlaon and thra>d« and
Mft spots throughout horison* TjkrgKT oaBeretl<»is
in lower part of horiaor., .^radcio toj

<!•• 35-50" dm^Oi bjxwn to hro««i (lOR 5/2.5a,) ligjit ailty
elar loan idth noak coara* pri«tlc atrueturVf tmt
hard coneretiens J InA in dijaaatar, fair veiy flaa
roots, grades toi

C 50-^7" Gra^ah broun to brom OOZR 5/2,5ei») U^t allty
clajr loom with vsa!: coume priJaaatlc structuro,
caloareooo wlt^. a Tcv li::;; throada ar.d npots lossrav-

lag with (ieptlu



site - 5 a

CMHort Henry Uwsaa

Pivfile Locatlcmt 249* H and 33* U of SS oomar of HWi, 3«e. 20} T 7-3,
n 6-V). MtchalX County.

Zrrlgktiont 3 yous l)gr kqU, 20" par y«mr>

Sou Kapiilng SjnibQli UiXX

D<«crlptioii of Pnifilet

0-7" Black (103EE S/ln.) heavy allty clay loas id.U; aodsnte Ywy
fins granular 9tructvtr« in uppor 3 laches, Icnter 4 inehas of
horison canfiAoted, very harU ovtm Mhao iaid.3t, calcaroous,
few fine roots aostly In torisoDtal pooltlon above caqpected
layor, grades ^thln one Isch to:

7-W Black (102B 2/lBi,) oilty clay witJi aoderate i'lne and aiMxm.
irregular bloclVi overlap 3O-40^» strongly calcwpoaos idttt

« f«w fina Uireada of llsie, few fine roots, jpnutes within
one inob tot

UrSk" ?eiy duic gray (UXTK 3/W) <^^ ^t^i' ciodersts aoJlw sid)-

an^ilar blwilqr structure, strongly caloar«0Qa with aeft
q^ots ef Um or ealcamous naterial, coft conorwtlona i to
3/4 liM^ In dlBBieter, fev fine roots, atronc contlmwas
elayridns, erades sloNSy toi

26-38« Very dark eW (10^* 3<!>A«) <^^ ^^ oodarate aadiun sdb-
an^ilsr tdoclQr structure, not as strong structure u horlton
above, vtrangijr calcareous uith large spots and soft concro-
tlons of Ubs - a fev coneretiens J inch In dlaaster, fsw very
fine roots, strong contlmious claysklns, grades idtMn tw
iDOhes tot

3S-46" Daric gray (lOXB 4/la*} 'Uty clay with neak aediin SHlb.
aagular blo^ structure, strcsi^ ealeareoas idth naagr
i>*i^ i to V^ i"<^ ooneretioBS alii^ttly tsottled (3^), vexy
few fl3w rootlets, grades wlUiin two inches tot

46-59" Bark gri^ to daj* grayish brown (lOEJ Z/USc) siltii' ol«y
loaa idtl) weak nadim and coarse sufcan^ilar blodiy stnieture,
nattUag 39( «f daric y«aiowliA brown (7»52R V^it S<*des
Mlthln one in^ tot

-'^' <.. /'..Th^yrifA.
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59-63" Okrk grv to <iaiic gmyiah broMD (lOVii //1*5d«) dagr loam
idth Moak cocrM prlOMite to weak tmdim suban^ar blodgr*
strar.^iHy osloareoua idth faw TiiM thrMiti of lino, ^axisa
aloidy toi

63-67" Oark gi^ to dor'ic ^njrlah bsxMD (lOtn i)/l»ja,) oilty day
idth nodarat* Hattan angular blocl^ stroeturef atrongljr

c«lc«r«aiiu3 vdtll Uu-oads oT Mtx, liao ami « Taw hard coo-
cretlons ^ inc}i In dlaneter*

Site ~ ; b

OMMri Kervey Raooa

rrofile LoeaUon: 74* S a::.:: 1^* V ot :u eoraar af 9^ SS^, S«c. 20|
T 7-3, A .'>*, ^::.fcdiall CoHBtjF.

Irrigation: rtono

Soil Kappdng Syriol; HUT

Deaorlptlm oT Profile t

0-3" ?ez7 dark grv (UKH V^) >>«**y b^^ ^Aagr loaa idtl.

veijr flue gnmalar atrDctoro, eolcaracoat Aw flna xoota,
toi

3-7" ^«fr dajlc gray (lOlH 3A^) heavy allty day loiur, veiy
compaiBt frsD tlila<s(i liagpla.-(-nto, etrangl;^' calcareous, few
tint {««(•( gradaa within cno Incli toi

7-W T«(7 dizk (pmj (XCfEl 3/1b«} olay Mith wdarate fl£« and "

iM^Mn irrAgular bloclsy atruoturc tdth ovorlap of 3C to Ifif

bcolMDtaUjr, atron^ oaXcaroous wLtli a fow vm^' fjjie
concrotloins, Tuw fliMi roots^ diseantlmiotis clayskiii*, graias
within or.c Inch toi

14-26" ."lack (lOXr^ ^lia«) clay tdth uoderste jClae and nedivB anl^
angulftr blooJiar structure, fiiio etructuro teiids to OTerli^
horlacBtallj', strongly calcai-eous, strong continuous cX^'-
akliia, feu fire roots, cratlss idtliiu one iricii toi

26-36" Very dark gray to very daric j^rayldi brafwri (lOSTH 3»5/Ui.)
clay with r.odcrato auSiim eufcangulai' bloc!'^- i^tructiu'o-

not oultc r.o strong •• tha borlini above, strongly colcaroous
with a few soft Ua* ooneratlena, atraig continuous daysidiis,
gradsa tot

36-^ Dark gr^ (lOXR //In.) allty dv with waak aadinBi anbaogular
KLoclqr structure, strongly calcareous, contain nors lijts

threads and soft to hard concretions, weak discontinuous
dayskins, some oottling (3^), grade* within one inch toi



, .ft

.

4MB* Corlc sriV (10!7 /^jb*} cI«»' loon with t«i7 woak co«i«e

prlaaMttlo etructcre, atroc^ly calcareous Mlth nary soft

tijols end eaell conorotions, Lottllua 3? «f dM* bmm
color (7»5XE 3/aiu), graoso i4»rUy tot

4B-£e" Grayiol. bncrr (loa 'jjTi^') eil'- l';r,2 wltli vo«k cosroe

pri«aatic 8tmctur«, atrcnglr coloaraaiM*
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SitM In VixmtVt Qrant and KoAn^y Counties

Site - 6 a

Ounori I3oyd

Profile I«c«tie»t About 792« M and about 175* H of SS oonwr of ssi^ of S«e«
IS} T 2y-a, R 3Mr« Fltmey Co.

InicKtloni Proci Amaaon dltcli (directly from Afkanaao Rliror) for 52 xaatv,
plus Irrifiatlon hy well for ooi* tkan 3 yoara prior to 1958*

Soil l>pei "Idchfiold Cloy Ijoan"

Doflcriptlon of Profilci

4p 0-9" Dark (^raylah brown (lOn: 4/2j 3/2a,) sllty clay loam,
weak very fine eramilar, all^tiy hard, friable,
calcarooos, abn^t asiooth bomdaiy*

%l 9-1?" liai^ gniytah broMn (lOYii V^} 3/Sa,) silty clay loao,
coc^Mond Bodsrat* fine cranular anu rodcra&o madim
subansalar bloclcy, hard, fliable, dsyskins apparent,
noncalcareous, clear eniooth boundary.

B2ea 15-25" Crayiali bro»m (lOHi 5/2j A/^-*) ailty ciaj- ioam,
BMderata, iindlua BobttiGular blocl^-, all^tly hard,
MLabla, el^skliis apparent, oaloareoos, gradual
aBJCJOtn Dcundaxy.

0M 25^7" Palo brotci {iSTCH 6/3} S/jtHm) heavy ailt loam, i^Kiak

modiiri subangular blocK/, sll^tly hard, friable,
caloaroous, stroalwd tdth line, sr«des toi

9 l/hta^ tr«i7 pal* brcMn (lOni 7/!3} d/Jta,) hoavy silt loa!!<,

iMaalv«, all^tly hard, friable, calcareous.



VXi

. ~ 6 b

Omen Garden City Caqpangr

Profile Looatlont 2lfi* 5 and about 140* H of NK oomsr of MUi of Sac*

20) T 23-S, R 3ii—M. FtorMQT Co.

Irrl^tiont IJone

Soil T^^i "Richflsld SUt loaaP

Description of ProfUat

ip 0>5" Qitvlab brewi (10!E 5/2] 3/2a.) aUt loaa, wak
TH7 flat gHBtolar, allf^tj^ hard, frlablo, abropt

Mooth boondaiy*

B2 5-i2f tmk gnqlah brow (lOXU V^j V<^) '^V o^'ar

Lmm, atodarate vezy fine suban^ilar blodgr« hard,
flm, weak clayaklna, noncalcareous, graitaal SDOotii

boatdaiy.

BtCa IS-a" Grayish brown (lOXE 5/2j V^») li^'t ailtijr clay
loaBf WMk flaa mbangular faloolq-, tOlf^ttly hard,
friafala, iMdc olagraklna, colcaraoua, gradaa tei

C«a SX-M)" Ta«7 pale brown (lOtlv 7/3) 5/^) boev? silt loan,
WMk BOctitBi oubangular bloolisr, tdl^tiff bard, frlaiila,

calcareous stz-oeked xlth lime, grada* t»t

e 40-£0" V«X7 pale broMD (lOZE 7/3} 5/3m>) ailt loa&t, oasaive,

dlfiiiUjr hard, friablo, caloarooua*
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Site -7a

CMwri Garden City

Profile LocaUoni About 1716» W and about 75* K of SE corner of SJ^ of S«c.
24j 7 23-6, u 35-W, Keamy Co,

Irrigationi I'rosn Aaaaoc ditch (directly freia Arkansas I'dver) for 52 years*

Soil l^?pei "Ridifield CXajr"

Daaerlption of Profilei

Ap 0-6" Gngriah brown (XOE; 5Aj 3/231.) sUty d^. Qodcratc
WMPy fine irregular bloc]<y, very hard, firm, calcareous,
abriq}t aaoot]: boundary.

6-16" Dark grag^irti browi (lOi'i It/Z; 2/2n,) ailty clay loar;,
Qoderats rasdlna subac{:ulai' block;;,', hard, fiira, oal-
caraoBs, gradual Rweth bcnndaiy*

^ 16-36" Baric g/xyiJA braai (lOIR U/2f 3/2c.) aUty dfly loam,
aodarata iMdtHa aobaneular blocky, hard, fim, non-
ealeereeni, fiadaal aoooth boundaiy tot

Bjca 26-^2" Palo b«wn (lOnx 6/3 j A/3^'«) heavy silt lo«a, noak
ncdivr. aubar-cular bloclq-, sliefitly hard, friable,
colcoroouo, fo» soft Hiao concretions, grades tot

C 43-58" Very pale brown (IDIR 7/3j 5/3nu) ailt loam, iiiaaaiv*«
sllj^tly hard, friable, calcareous*



IM

Sit© - 7 «»

Ounert WttUand

ProrUe TiOcnUoDt Aboat 924* S and about 32$« M «f KB «oniar of Sac. 19}
T 23-S, K 34-*i. Flnniy Co,

IrtismUoni Dy fEtU for U years.

5o11 TVpei "mchfltOd day UonP

Doscrlption of Profilei ,

kp 0-7" SMk gngrliii btom (ICSR A/^J 3/2:1.) allty clajr lo«s,
eecpmnd wak fjbn« gnnnlAr and aoderatA n^ongular
bloclq/, Bli^tl;;: hard, frlahle, tm wm OHtines,
socae platjriwsa in loiier part diw t« eo^pMtioR,
noncalcorooua, abn^b «iooth boundavjr*

H 7-13" Dart: gr^^ broHQ (USE Ji/2] 3/2a.} heevj- sllty dl^
loam, strong veiy fln« and aodiiiB aubancvilar blooigr,

tot

13-25" Gray (103E 5Aj 3/1e») ll^t silty day loara, oodarat*

calcaramw, Cmi soft line concrstiana, grades toi

25-40" Gray (lOtli 6/li A/W) ll^t sUty clay loam, MxlaMt*
flite and medium aifl»n0iiUur UAeky, all(^tly btvd,
frlaMs, colcareoua, stroaind Mith lliso, grada* tot

40-£0" U^ gra^ (ion; 7/2} 5/Ste*} light eilty clay loaa,
aaaslve, sll£^tJly bard, friable, wealOy calcai-oous.

f^; ,

r ;'
, ,1 ' 1"r

- ;> '-•>^ '"

_ . .

— _ - . 1



3Ato - 6 a

Cwiari !^ph TUttle

Profile Locatloni About 1320* H and 100* V of 5£ coxiMr of S«c 9} T 30^,
K 37-i*r« Grant Couotr*

Irrlgatiani By tmll for X5 yaara.

Soil Kspplag Unltt rdehfleld Silt Umbi

Doscrlption of Profilei

<M^ Grayi^ brown (lOrR 5/2» 3/iaa.), silt Iosd, weak modiua to
fins granular, few root hairs, several Mom tfMnpij
•U^itljr hard, boundai^ daar*

6-16" Broun (lOT. 5/3» 3/?a.}, siltjr cl^ loaoi, mdagnita madlm
to fins subangular bloe^, aorae raodmnta widiai to tlti»

smnlar, few root hairs, fair win castlK^s, few thin
elJOr fllas, hard, boonduy sndnal.

16-27" Hie brown (lOTH 6/3, 5/3ra.), calcareous silty cl«^ loara,
anderata asdim to fine svbangular faloolqr, with soeki

Bdarata asdliim to fine granular, few thin clsf- nJUsB, ttm
root hairs, few vorm castings, vety hard, boondazy gradual.

27-i(2" Light browjlah gM^r (lOTH 6/2, It/Sn,), calcareous silt? dagr
loan, sffldorato acdliB to ri:5a anibaHculaa' blocJ<y, with soem
grenular, few tidn dagr filcA, few root !>air8, fotr wm oasts,
vnry hard, aboot 2f. soft lists concretions, botaidaiT' gradual.

43—^0" Uf^it hixMoUb. gra^ (IQZli 6/2, V^^}> calcareous silty
clajr load, wwdc t» moderate subangolai- bloolgr porous, few
i«ona casts, hard, streaks of free Use.



m

Oman R« SMn

Profile Loc&tAoci Alwut 13ao» K and 150» E of SW eornor of See. lOj T 30-3,
n 37-W« Grant Coonty,

Ixrlgatloat ilane

MX Nqnplng Itolti Klehnald SlU Lotta

D«MriptioD of ]>roftl*t

0>5" Cr^isb broMR (UKR 5/2f 4A=>*)f calc^rocus silt Ion
or Bilt^ cl^ loK, noderato neiJittr. to fine sronaUr, f«r
i«ot hatro, aac.e -novr. coctlngs, subtly hard to haiQ,
tiewidny eloar*

5-03" U^t browilA gray (lOIP. 6/2, V^)* sU-tty- clay loica,

Madarate cigdlitri to fine Btd>iingujUir blccli? and soao moderate
aJluia to fine (^ivziular etrooturG, siany worn castinea, f«w
root hKlrs, hardf booDduy grednal*

13-22" Ii{^ bx<0MDiiib gra^ (lOSR 6/2, V^)« ealMtraou aiXtgr

eXigr XoiB, nodsrate aedtiE: to fine gramdar and aoaa
aatente median to flna aaibangnlar Klocky, poroos, nasor nam
eaatiuss, hard, boandaqr gMdnH.

22-34" Fale brmn (lOini 6/^, 7/^)* calcareous silty day Xooo,
male BMdlan to flna graoalar, soBie wook subangolar blod^,
WMOoa, fcnr tioiT! castlnsB, ellghtlj' hard, 1 to 2^ aoft
ilaw concretions, boundaiT' gradoal*

34-48" WX» brotai (lOTB 6/3, ?/3>^), calcareona sllty clay loao,
waak aadim to fino graimlar, porous, fear worn oaatiaca,
aottt to all^tljr hard, about 1^ ooft llrae c<xicretlMia,
iMundaxy gntdual.

48-60" light yeJlowlah broHn (WIS. 6/4, 5/4m*}, calcareous cl^
laMa, tfeals: c»Uiin to fine gnmalar, porous, few worn
oaatiBgs, all^Ujr haa<d, atreaka of frae Hoc.
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Sites in Ho^mU County

Owtert KoUjr lUsQui-t:

ftmtiim Locatioat About 1^84* S and about UO* G of Junction of Ill^tnHV 5^ <

craded road in ia<i of Sec. 2?] T 29-S, R 32^«

Irrieationi ^ wsU alnce 19A9*

Soil Typoi "Spoarvlllo Sllty ciajr TJamtf

Description of Profiloi

ip 0-5" Dark erCTlah brom (lOIR i^^} 3/^*) eilfy clay loan,
waakl/ firartular, hard, rrl^l]l«« ixncaXcareoos, abn^
aaoatii boaQciai7*

l||| 5-U" i>ax1c gi«^sh browi (lOXF. /^j 3/^} ailty clasr,

£i.r>t> p:'ian«tlc broakinc to Eottors.t/i vory tXne Irrafl-
tilor bIo<^-, voty bard, verj- firra, claysldJM mppuvA
aad cantimwoa, twrwalcareeue, clear naath bemdaiye

B2ca U»37< Darfc sragrleh brsMB (30XB i^,^} 3A>«) sUtgr ela^ loan,
nodsj-ato fine Irragolar tiocky, vary hard, voiy Tim,
cli^kina »Kiaiaiii and oentinuona, eonsldorable
horlsoctal eleava^, oaloareoua, grades tei

a(W37" Gn^lah hroxi O-OC 5/2} V^) si-ltsy daar loan* **
7817 flae BMihangnlar blodgr, bard, frl^>le, patcfcgr

elqrskins, calcareoas, threads of lirao, grades toi

JV-iCF Pale broyr (lOi. 6/3; U/yz») siltgr clay loani, nassive,
hard, friable, calcbreoua, threads of line.
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Slto -9b

Owners KeUjr KeClure

Pzvfile lAcaUont About 137* n asd about 300* U of JuncUon ot Ml^nMQr 56
and eraded poad in SliJ of 5ee, 26) T 29-3, r: 3a-W,

Irri{^tioai None

Sou Typsi "apearvllle Silty Cligr Umei"

Cescrlptlon of Profilat

i^ 0-5" Dark gragrlah brcMn (lOZR V^j 3/2&«) sUtcr clay loan,
HMklj fmnlaff hanl, filable, nraicalcareaas, abn^t
WBCOth tenidAxy*

Bg2 5-lJ^" Dwk gnyiifa browi (Km^ AA} 3/2a.) aUty d^, uoak
fIna prtanatic hreaklnc to riodereto voiy fine irroe-
ular bloctiy, very bard, very fim, cl^/Bldns apparedot

and continuous, noncalcaroous, cloar sixjoth boundary*

Baca 1WL9" Grayiah brotei (lOR. 5/2} It/Ssa*) ailty day, wsak fine
eubangular blocky, haixi, flm, weak patdiy clayeklns,
calcorooua, llao eoneretliona anC thrcada, uom castings,

cradoB tot

CC&, 19-36" pala bzoHc (lOSv 6/3} 5/3bu) Ufibt allty clay loaa,
naaalTa, h«rd« friable, pwroua, tmt mm eutlnga,
calcaraoaa, lino ooacretlona and thz«ads«

Cca^ 36-60" Sana aa abov« bat aub-dlvidad for linifilliHt parfoaou*
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Otrnten A* B* ^emood

Profile LocaUont About 237* S «nd tibout 200* W of HE omnsr of NBi of Sec.

19i T 29-S, R 3Wf.

Irri0UiaBt Bf well 5 out of the 9 years since 19A9*

aodl TrfBt ^oyMrviiiQ aiity ci^r i>>M»

Descrlptim of Profilei

ikp 0-7" Dark grujrlah bro»n (IflXE lt/2} 3/aa,) sllty clay loao,

Witidy granular, hard, frlalxLe, noncalcareoas, abin^t

MMW becndaryc

Bm 7-13^ Dart: grSTiab brcMi (V3XS. i/2} 3/aa») >lltgr clagr,

modarate Yez7 £tm irraBolar ICUKdcy, veiy bani, mf
flZBif dJtraklni aiparagiit and continuous, noncal-

oaraana, daar aooUi boiaktey.

Bjoa 13-17" Grayish bronn (MCi JmI>/2) 3»5Ai») *>^^ 8^^*^ ''^
Xotti, rmderat* £bM angular blooky, very hard, veiy

flm, dlsceotlBngw claj'skina, calcareons, dear aooth
boundary*

Ikea 17-25" Sfom (lOBl 5/2*5} <ti/aa«) ailty cl^r loM, weak
' "" trihmngii'lar blatdgr, hard, firm, calcaroous, line

thrsftda, gradas tot

25-^' Creylah brotn (Iflffi 5/2| 3.5^1.) heavy sllty clay

loan, weak very fins subeingalar blocky, hard, flra,
calcareous, Xiae tjireocis, grades toi

lfi^,2>» Palo brown (lOtP. 6/3| 5/3d») alltjr diy lo»» massive,

hB);<d, flm, porous, calcaroous, Ume threads*
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Sifce - 10 b

Owwrt A» B« Shamood

fro£ile Locationi About 92^* E and about 175* N of SH eomer of £Mi of Sae«
i7j T 29-3, R yum.

IrrifStiflnt

Son Tjpn 'apmniUM autgr ci^ unu"

Description of Profile

I

Ajp 0-A" Dark grtyiah bro»m (lOKi h/Z; 3/2ki«) lij^.t silty cliy* gramilar, f " "
"

bouBduy.
Ipaau HMtdr inmilar, hard, friable noiicalcareoas.

Aj^ /t-T" Oark gnqrlah broMt (lOSR V^{ 3A°«) llsht alltj' clay
loaa, oodarat* fins eranular, bardf frikhlef non-
calcareous, clear smooth boundUT'a

B22 r-lS" I>aik craylah brne <10£H //2} V^) U^t allty clay,
moderate wry £tna lr9«|iiiUr hXoelqr, nay bard, voxy

fix*, elagraklBa apim'Mit and continuous, nencal-
eaonaoiia, elMr anooth botrndaxy.

hyea 15-27" light browiiah gray (Mffi 6/2} 5/^) silty clay loan,
Meak vnxy fin* wibangular blocky, hard, Xint, waak

fHWtgr oIigriklBa, few uorr. castdnga, caloareeiia, Ua*
eeneiwtlMMi, gradee tot

Cea^ Sri^3^ Veiy pal* broMi (lOCH 7/3j 5/^) U^t silty clsy
la«i, MualTa, hard, friable, porous, calcareous, lloe
thraada, gradaa tot

Ccag 38-5£" Uj^t brcMC (7*5ZR 6/A} 5//inu} heavy silt loaci,

BMlve, hard, frlt^e, porous, calcareous, line
thrakls.



lU

Ovnwn ((W4TW1

FrofUe locatien: About 792i V end aiboat 60* V, of SS ooroor of Sec* 24)

Xi7i«BtiiBD« £Qr wU ainee X9i$»

SntX tgjfn m^MrrUle SUty day Loao^

BMHriiAdjan of ProfUot

tf 0-7" On* 0191* tatom (UXR 4«5/^| 3A>*) ^''^^ '^^

l|b^ T-l:?' Da* brcMi (lOr' i/Jj 3/51.) «llty cliy, reoda^ate fine

{HrlSBAtle broalcing to iao(to«t« very fine Irregular

Uodgrj VS17 h«rd« vwt7 flnn* dagrakliw apparent,

and oantirnKtw, penotfjfcptow, elMr awoth bwnduya

•B22 12-17" Cas* brotn (MJ2i V3| 3/3ia») "ilt?- di^, ncxterate

very fiiio Ixya^ialv uUidqr* vny haid* v*X7 flm,
distinct hovbtmAA elMviee, dagraidiw q^parant and
contLnuoiia, nonoalcareoua, clear saooth boundary*

Bgca 17-ao'' Brom (lOirt 5/3; V3n») silty clay, twlerato very fine
Irragnlar blMdv, very hard, Teiy fln>« dflgrsktns

rsot aa a^puwA, calcareous, line eoneretlons, clear

snooth boondaiy*

Boca a)-27" F«l» brew (IflOl 6/3} 4.5/3°») silty cl*^ I**"*

fine Mbansol'U' blochy, hard, fim, patdiy cl/9akiBi|
UMB «MtlBt>« eeXcarooua, li;ae concretions and
ttriaaa, gndee toi

Cca, 27-52" Palo brown (lOSi 6/3) A.5/3m.) U^t ellty day loam,
oMatre, hard, friable, porous, calcarooue, threads af
liaa, faw worn csBtlr.{;s*

Ceao 52-62" Garoo ae above but eub-divided for nanpling parpoeoe,

*n>e Bjn and EUn borioona wnre saoiiled together aa ooe staple*
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Omen Ualdron

Profile Locationi About 792* W and about 72* S of HE earner of Sec 25)
T 29^, R 3Wi.

Irri^tloni ticnc

Soil l^pei "SpoarvUle Sllt^ Clajr IiMb"

Dwer^ptlon of ProfUoi

l9 0-5- Brcwb (lOCi 5/3l 2/3^,) liglit sllty dasr lotm^W^
blMdoTf hard, flm, noncalcaroouo, itm^lt

<Wai 5-10" rikrtt broiffi (lOR. A/3{ 3/X..) Ud't aUty claj-, nodareto
fino prlaciatie brealdns to moderate Trery fine irrog-
ular blociiy, vei7 hard, vexf flnSf dlgniklns apparent
and umtiraious, iionuolcarooua, dear aoooth bountiary*

•C22 10J.5" CatSc broMn (10X14 V3) 3/3iiu) UeJit alltjr clay, laoderato

vwy ttna irraoilar faloolgr. TM7 hBrd^ vaiy flza*
r.1<y»lr1n» «nmit and iiiiai)liMW» nwwaiotraeM>
cXoBr a&ootb bemdaiy*

Bjca 15.22" Orogrisb brom (lOXK 5*5/3} V^*) l^e^^ ^19' d^r*
uoak very fitw e«d>oa£ulu' kleeky, very hard, flna,
contlnuooc daytklnf!, calcarMus^ lioe ooBeratiaBSj
clear c.:«oth bouidory*

B3oa SaJH," fai» htvm (lifDx 6/3| A.5/^} «il1gr tixr
flfie aubanguler bloc^i hard, fim, patchy
calcaroMM, liite oaDcratlaoa« srades toi

Coi^ 26-50" Very jmlo brcnm (Mffi 7A| VW) H-Sl-t siltcr clay
loan, cassivo, t^aro, fljo, who eastings, porous,
calcareous, ti.rasds of 11-.^, grade* tot

Coa^ 50-60" Saisc as above except for color lAioh is pale brcwi
(lOXE 6/3j A/3m.)

BjQ^ and D22 borlBODS wore sacked together aa one aaiifilc*

•'1
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SltM Is I3«allt«n County

Site - 12 a

Owneri Paul l/agner

Profile Locationt 200* £ and 660* S of HW eonar of M^ of Soc* 29l

ZnieAtioni 25-50 years frea Aitaana River. At tines, supply
picked 1^ dralnas* iMt«« frco Colorado IrrigatleB

Soil l^pet "Syncuse day I«aE^

I>eacriptlon of Profllei

<V13" Gngrlid) bimm (KJIP /.5/2; J.?/?".) clay Xon, oderats
oadlm grarmlar, friable, sH^tly hard, waalOr Mlcaroous,
f«r WDTB ca«tiiv;e in lower part, cradoe toi

13-23" PaJc hrawi (10!Er< ^/Z,5; V^S!.) clay loai,, -xiderate fine
granular, friable, Pli£|htiy hard, calcareous, few wani '' •

oaaiingB, won than abwe, cdlnm are intetnediate and ndxad,
erade* tot

:?3-W." Pale brown (ICKi 6/3; 4/&.) heavy loan, thin atnta of
sandy loan occurs, massive porous, friable, sligjitly hard,
few (HrJJLl neate and Beant? of fine Mhite crystals, calcaraonSf
frader toi

4W)2" Palo bronn (KBE 6/}j 5/3a«) Iobh, -lasaivo porous, veiy
frlablo, soft, ealoareous, vsiy r<w araall noets and aaans of
fine vhlte OTStals, lees th«n ebrvo.



lU

site - 12 a*

Otmari L* G* Amotrong

ProfUe lAcatlont C«ntar of VE^ of Sec. 35} T 23-3, R ^a-U.

Irrlgatloni Qy well olnco 19A2*

Soil l^poi Syracuse daj- loan^

DoacrlptdoD of Profile

t

0-10" Grayish brown (10X7; 4.5/2j 3»5/^) Uf^it clay loaai, weak
ptmulJU", friable, slightly hajxi, calcareoua, cradea tof

10J.7" OraylBh bitnur. (lOYK 5/2i V"^') licf't clay loam, oU.erviaq
aicilar to abovs horlSKm, vom caatinga cociaon, gradea toi

17-29" Breum (lOXP $«5/3*5) V^*) I'aavy loan, maaaivc porons,
very friable, soft, atrongly calcaFeene, c'^aa toi

29-U." Pale brov«n (102! fe/2.5| V^'») bamry loam, masalvi:^ porous,
very friable, aoft, caloareeua, gndea tot

Al-62" P«le trwm (lOtP 6,5/3j ^/l^.) aU^itJy etratified low and
li^t eler l«ap (ararag? loan, mamtrat porooa, very friable,
aoft, calcareous*}



U.5

glt« - 12 b

Owners r)a].<iMin

rrotUe LocBtloif 1650* W aiA a00» « of SS oomer of Sec. 25| T 23-S, R 42i4)r.

Irrlgatloni r»ono

Soil T]rpai "Sjrraaise Oay Loan"

Daacriptlon of Profile

i

0-9" DMk sngrli^ bitmn (lOK V2j 3/2di.) li#.t cUy lo«i,
otfante fine i^tmular, friafcla, Pli^.tl;- Karti, abcut 2"
rocwrtJcr t'epealted soil ir. jmrTnco, noncalcti-cou!; to about
6", calrnraeus below, worm ca»tlng» raioerous, grados tot

9-17" Crgylrti brwm (lOXP, 5/2} V^^*) l^g^t d*;' Iobp, weal-ly
granular, friable, sll^^tlj'^ hard, calcareeua, wore, oaatinga

B, eimdes toi

17-39" Pale brown (lOITt 6/2,^i tt/Hu) haavy loam, masalw porooSf
vor/ friable, soft, stroncly cflcarflotxs with eoraa few naU.
soft concretlor.E, fllE, strcate cf llna, fat worn caittlnea,

29-a» Brown (IDCK 5.5/2.5J ^^) light cl«^ loan, neosivci porooa
(suGgoetlon of weak aohanpjlar tlocky in lower part), friioae,
slightly hard, calcareons, grades tot

10.-62" Pale brown (lOTR 6/3} 5/?n.) sUgbtly stratified ll«^t
cla;; loari, loaa, and fine aand^r loam (average loan),
masslvo, vjrv friable, soft, calcaraoaa*



U6

Site -13 *

Owieri V, km S<]ulro

ProfUe Locaticmi 1000* S and lOO* U of !ffi comer oT KSi of Sec 30|
T 2^-S, K 39-tf.

IrticPtlaBt £^ vbU since X95U

Soil Typet "l4a AhIbm day Loaa"

Description of Profiles

OJfl" GrayiBti bixwn (KHE 5/2J 3/an,) li^t clay loan, waaldy
granular, friable, hard, calcareoos, few worm castings In
louor part, grades toi

10..20H Graylah brow (10!K 5/2} 3*5/Sku} olagr loon slivilar to abov*
vxetfA for the intermediate and Bbosd color, WDna castings
numerous, occasional fine grsvel in lower part, grades tot

20-38" Ugbt browniah gTajr (lOYK 6/2) It/am,) MoaOy elxgr low with
tmt fine breMn mottlss of faint contrast, aasalvs with few
vlsicules, friable to firm, hard, caleareoas, weak soft
Uae concretions and filraa in lower part, grades tot

36-62" Pale brom sand laottled with yelloKieh brown in upper 4"*
water table at abovt 6*,



117

site - 13 b

Cn-...ri Marvin Shatterljr

ProfUo Locatlimi 900* S and 200* S oC fM comor oT NM^ of Soc* 29|

Irrlgetlant Hone

Soil Typei "tas Anlnas caay loaa"

Cescriptlon of Ihnofilei

(W6" Gw(yioh broMi (lOYK 4.5A.5} 2/2r.,) Ufiht clay loH,
noderate medium granular, filablo, ali^tly hard, wsakljr
calcareous, worm castingi nonnwia baloir 6" deiitb, grades tot

16-29" GragrlBfa brotm (lOZR 5/2} 3/2eu) dagr loaa, modarata Mdloa
granular «it}) acEie weak aubangolar blod^, flrsi, bard,
calcareous, few wonn castings, grades toi

29-47" light brownirti grtgr (lOIK 6,5A»5} 5/&1.) sandy day loaai,
few fine broim and <y^ mottles of faint contrast, maesive,
fira, sligbtljr hard, calcareous.

47-62" Falo bnMn sand nottlod with yelloNish browi in upper 6"«



lie

8tt*« In Stevww County

OHneri Parsoos Bros*

J>raflLo kxittUoni IDO* II and 100* £ of SW eonwr of SMi of Soe. Ut T 31^.
R 37-W.

JjrAsfitiont Sy mU since 19W>«

Soil Kaiiiilne Utaltt Ulysses Silt UMm

Description of Proflloi

0-6" light bztMnlah gray (10IE 6/2, A.5/aB.}, calcarooua,
ll^t day loam, (29% clay) moderate meditsQ enmular, hard,
bewuSary dear*

6-14" PsCLe broMn (lOTR 6/3, k/Ja,), calcareous loaa or silt
loan, iwderate iMdliaa grtnolar, warn castings, t«ot holes,
hard, boundaiy gradtial*

1/1-26" Palo brown (lOIR 6/3, V-to.). calcarooM loan, or silt
loasis, Moira and root holes, liae concretions and flliss, hard,
boundary gradual*

SM*" Mle brown (lOys 6/3, h/3^), calcareous loam, laodorato
MkUwn to fine {granular, worm ont* root holes, llnie coi>>
eretlons fiard, boundary FNuJuai,

38-62" Light yolloKloii brown (lOB- 6/A, 5/4bi,), oaloareoos,
sandy clay loan, lino streaks, worn and root holes, nH^f.;)y
hard*
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Site - IZ. b

dmeri Konojrer

irotlla Idcatloni lOO* S and 100* W of m comer of NE^ of S«c« 8)
•r 31-s, n 37-111.

Irrtgationi TJone

Soil Mapping Uniti UljrssQa Silt iooa

Description of Profile

i

0-lfl" GnQTlah breie (lOXT; 5/2.5, 3/y^), Ught cloy loan,
sndente nediua to fine grwnilar, (sa-oo subaoii^Iar bloclQ'?},
fow von: castings, hard, boundary clear.

10-20" Dro«n {lOYE 5/3, 3/3».), lifiJit djgr Ion, Mdaxata
aedlwi to fine granular and moderata awdUB to fln« wahm
angular UMIgr, Mveral worm castings, porous, hard,
boundary gradMU

20-40" Light broMnl^ grv (lOIK 6/2, U^/Sn,), calcareous
lieht ailV cI'V laam, aodante mMIub to fine gramlar
and soM MBdanta MidlM te fina aokaneular blod^, mmr
iwra castings, hard, W aoft lime eonoretlons, boundaiy
gradoal,

VUty Very pale bzwm (IDDi 7/3, 5/3u.), caleawona U^it allty
clajr loan, weak medltin to fine granular, peross, few mm
eastings, slightly hard, atreala of free lias.
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A stitdy was suui» to determine U>e effects of l]!Tlfiatl«n en ttie eheoloal

propertlofl of the eailB of fcvw of the major irrlEated seotiono of the atafce -

SJorth Ceitral and Soutliwaetern Kansas* Priiaaiy conoeni was gimm to rfiangoe

In t}>« ealuUU salt and (Olali statue of the Irrigated soils. Foui-teen soil

SBEfOiiic sites, 5 in Ifortb Central ami 9 in SoathMeatera Ktosas, wsre aeleeted

as reppeaontatlve of large iwrMigM muier irrlcation. P«» each site m
inlAited and non-lirisated or short-tiEo irrigated cot^wrison eoil were

MBfiLed tgr horiaon to near 5-foot diqitlia. i^iell uater saiqples were obtained

8Dd aaaljrBed, vhile river mt«r analjmeB were siqipUed i^ UiO ESneao State

Board of Healtli.

the foUotdrie chwaloal analyoee mm aatel pK of irri^t&en »«ter,

oaturatad pasto and the a«t«a«ticn extMCt} alectrical cor«Juctivity of irrU

satisn Mtter and saturetixm extractj siajor *«ter soluble cations and anions

in irrl^aiioii water and satiunatitHi oxtractj aanooiuci acetate aKtractable

efttl«ns of the soil} and sw^ ""^ calcim caji^xKiate equiTaXent of the eoil*

water solublo and amoniua acetate extractahlo catl«is were detanlnad

dlreetljr tgr a flaoe photoseter* Carbcjnate siid hlcarbenate were tteteisslned

h</ titroUon idtti acid «Bid chloride by titration mth ailvor nitrate, SxHf

fMt« MM dMtcasdnod coodnctriswtriGaUy as calcim cnlfate. ttm eatleo

eaoBbanas c^jaoity was detendned Igr first laacMag wltJi soditra aoetate,

<—Mug Mttii alc<d}ol, loac>iing with mmeelvm. acetate to resMnre the adsoriied

•wilm, and Uien I7 anaj^xing directly for aedlm by the fXaaa pfaotOMter*

Ihe folloiilr>g eenor«lisatiflDS ean be aatde fran Ute r««a.ta of the

aaiTawt (1) all of the irrifiatieB «atera of this atu^y wcOd be elas^Xled

•• 1«M In aodim hnaard and aodlna to vwty hl£fi In salinity haaard aeeordlns

._J



to the claMincatlen agrstem usod ty U>« D. S« Salinity ULcratoi?)

(2) ufaila th«r* gMtaraUjr ware som increuos in exohangesKLe aodim

9*rMBU(« of tho Inlgatad profiles, th« levols wiro well below those

eoMtdared huardousj (3) a slight redaetion to a sli^t increase in

the salt content of the irrl^tad soils was aasociated with the use of

Mttere having a asdivn salinity classificatlan) (A) large Increases in

the salt content of the irrigated soils geoarally lAs associated idth the

use of waters having a hi^ or a very hl^ salinity classification. Thros

of the sites irrigated with sudi waters oontalned hasardous or near haaanW

ocs aaoir.t; o." 8olu)d.e salts.

Kifhly significant correlation coefficients were obtained for tJie

relaticmshlp between sodium adsorption ratio of the saturation extract

and tb« eooBhangeidxLe sodiira percentage for the horlaons of both irrigated

and non-Irrigated profiles* Significant correlations also ware obtained

betiMtB the foUoHlng dMnlcal ctiancteristlcs of irrigation waters and

soils I (1) aodlMi adaorption ratio of irrigation waters and the mmbi «^

changeable sodium percentage, both for the iiiiper 2 feet and the entire

profiloj (2) per cant sodiua of irrigation water and the asm per cent

sodiuK of 8aturati<» extract for the aitlre profile} (3) total soluble

cation cMjtent of irri^tlon waters and the asan total soluble cation

eentant of the saturatien extraot for the entire profile.


