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TXTBDWO'SKM

The soils of «aetern Xansat ar« acid and are known to need line, while

those of western Kansas are neutral to slightly alkaline with free lloe

near the surfaoe. In the central area, the sorfaoe soil is acid with neutral

to alkaline subsoil. A major question in this region is» what is the need

for linet fhis study was an attempt to determine the -dH host suited for

the growth of alfalfa and to determine if the optisaui pH is related to the

arailability and uptake of calcium, magnesiun, phosphorus, or potassium by

alfalfa.

Work along slirtlar lines has been done by numerous workers. It is a

well established fact that alfalfa needs a soil well supplied with liM.

Lobs time fertility plots on acid soils hare shown liming alone will gener*

^ly increase crop yields, especially leguaes, significantly (Davidson and

Smith, 1960; Bauer, et al, 1945). Howerer, Sehmehl, et al, (i960) found

ndiea an acid soil with a pH of 4.8 was diluted with sand, the growth of

alfalfa was increased as nndi as 500 percent, and that the addition of gypsum

to soils with Tarious pH's had no effect or depressed the yields of alfalfa,

Schmehl concluded that the deficiency of calcium was not the factor respon-

sible for the poor growth of alfalfa on the acid soil.

Simon (1930) has shown the rate of solubility of phosphorus fr^ a

Vooster silt loam was increased by the addition of lime. This was farther

•ttbstantiated by Salter and Barnes (1935) in a long time fertility study

OB a Wooster silt loam. They found that liming increased both the native

and apDlied phosDhorus, Dunn (1943) using western Washington soils fo\md

that both yield aid phosphorus availability were maifeedly reduced when the

oil was limed to a pH of about 7.5 or greater. However, just below this
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point (pH 6.5—7.2), th« yiold and phosphorus afrailal)ility vera at a infiTl«tt«

and as ths aoidlty increasad, the yield and arallatle phosphorus decreased.

Toxic and his associates (1954) found the caloiua contents of alfalfa,

com, Sudan grass, and sorioea were generally increased ly lining. Eowsnrer,

whan ^e yields vere not increased "by liming, there were no indications of

aalcium deficiencies. They also found the srm of the cations in alfalfa

(expressed in equivalents) tended to he constant despite great variation

in the aaount of any one cation absorbed. Iliis is consistent vith the earlier

work in which Bear and Prince (1946) concluded ttiat the sm of the equlralents

of Ca, Mg, and K per unit of alfalfa plant material t«ided to be constant

for the production of any one herrest, this constant having a value of ap-

proxiaately 170 M.2. par 100 ^ dry matter in the first crop.

York and his associates (1953) also found the concentration of potas-

sium in alfalfa decreased slightly with increasing degree of calcium satura-

tion of the soil; but upon addition of sufficient lime to saaintain free

calcium carbonate in the soil, ths potassium content of the alfalfa increased.

MB1H0DS 07 SSUSI

Description and Ireatmant of the Soils

Soils were collected from south central Kansas and brought to Manhattan

to he used in the greenhouse. Alfalfa was then grown on these soils which

ware liiaed to various pH levels. The f«rage yields were obtained and th«i

the plant awterlal eaalyxad chemically for calcium, magnesium, potassium

and phosphorus.

Your soils vere used in ths study; three vere obtained near Kingman,

Kansas and the fourth from the Agronomy Farm of Kansas State Oollega at
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Manhattan. Surface saaplaa of the aoila ware IsroTight to Manhattan and

allowed to air drjr. Then these eanples were sereened and thorovighly alxed

and a q[aart sastple taken for laboratory analyBle*

Table 1. fextural and cheraioal diaracteristlcs of soils used for

the line study,

t t ) lioe tOzganieiATailahle t Available

Sail » Texture ? # iRtfliiAyiwiWitt^ftlf^w ifhfttBtoram ^ntftgriiai

A fine sandy lorn 4.9 S,000 1.3 85 550

1 silt loaa 5.2 6,000 1.5 25 550

Q leaa 5.5 3,000 .7 21 367
• loa« 6.5 .

,

.9 26

An agpproxiai&te textural olassifioation and the results froB the oh«Bieal

soil tests are given in Table 1. The pH was detemined on a 111 soil water

paste using a Bedosan i>K aeter vitit a glass electrode. Organic matter was

determined oolorimetri sally by the aulAirio aeid»potassiua diohronate method

as used by the Kansas soil testing laboratories. Available phosphorus was

extracted with a solution of 0.03 2 ^4' ^^ 0,0^ £ RCl and determined

coloriaetrically using the molybdenum blue method. Neutral normal ammonium

acetate was used to extract potassium and then the potassium was determined

en a Pez^n Xlmer flamephotometer using an internal standard of 100 ppa

lithium.

The lime rec^reinent of each soil was determined using Woodruff's buffer

solution (Woodruff, 1948) as used by the Kansas soil testing laboratories.

To determine the amount of calcium carbonate needed to bring the soils

to pB*s between 6 and 7, titration curves were obtained by titrating the soil

with standard calcium l^ydroxide or standard hydrochloric aoid. Since the

reaction was not instantaneous, aliquots of the add or base were added to

the 10 ga soil samples until the pE*s at equilibrium ranged between 6 and 7.



To obtain •qullibriuis the soils vcr« dried on the steaa plate after the

initial addition of aeld or 'b&se, then twice ooistaned with water and dried.

The pE wa« then obtained on a Is 1 soil water paste using a class electrode

end the titration otinres plotted. These titration curves are given in Figures

1 to 4 in the sqppendix. Froa these earv«s, the asowKl of piure oaleiun cazw

1>onate or sulfuric acid which had to he added to each pet in the greenhouse

was calculated.

Design of the Bbcperlnent

Spaee vas availahle for 48 six-inch sever tile. 24 oa each side of the

eenter aisle of the greenhouse. ?our soils, A. 3, 0, end S} four treatasots,

che<Sk, pH 6.3, pH 6.6 and pH 6.9| and three replications or "blocks were used.

The first hlock was on the east side of the aisle, the second hlock

split, one-half on the east and one-half on the west, and the third hlodc

was on the west side of the aisle. This arrsmigwaent was chosen hecauae it

a*d« the environmental factors in the three hlocks as nearlj^ alike as possiMe.

The treatmnts were oos^letely raadosised within each hlodc. This nade

posaihle a statistical analysis of the results using analysis of varianee.

The sources of rariation used in the analysis wre soil, treatamt, blocks.

Interaction soil X treatnent, and the remainder as error. IS1>*9 were used

to test the significance of indlTldual coKpartsons,

Ore^xhouse Methods

Alfalfa was chosen as the crop to he grown hooauae it is the crop which

ii »est acid sensitive in general farm rotations and it is a heavy feeder

on all the plant nutrients. Since it is a de«^ rooted crop, sewer tile six

inches in diaiMter and 30 inches In length wars used instead of the eosuaoa



glatad pots. How«T«r it would hart \»ms9l difficult to apply eniffieiont v&tor,

•spooially on tho hmaary tozturod soils, if th« tilo war* fillod entirely

with coil, therefore, the tile were set in a metal tregr «!bout three inches

deep and the tile filled half fall of fine gnaartx eead. In this aa&ner the

sand acts ae a reserroir for water and water was ^E>plied front the \)ottoB

as Mil as from the top of the soil, la addition the small amount of soil

used 1>7 this technique caused the alfalfa to feed more heavily Arom the- soil

aM in this manner differences hetveen treatments aiay have heen aocentuated.

To be assured of aa Mtple 8«|>ply of nutrients in the soil, 50 ppm P^^b,

25 ppm E^, and 12.5 ppa I were added to all the soils* The fertilisers

vere applied as chemically pure OaCS^^)^, KCl, and HE^O^. She alfalfa

seed was inoculated to insure the pres«ice of nodule fonaing bacteria in the

soil.

fhe fertilisers and the finely ground chemically pure caloiiui earbo»>

ate were thorou^ly mixed into the entire soil before the soil was put into

the tile. After the soil had been placed in the tile, it was completely

wetted, and then it was allowed to dry until it could be worked. At this

point, the surface was worked to a depth of about two inches. The t^ one-

fourth inch of soil was removed from each pot and approximately 50 alfalfa

seeds pat in each pot, de soil was replaced in its respective tile. In

order to prevent crusting of the soil i^en the water was added, a this laytr

of ^artz sand was added to each pot. Distilled water was used throoghout

the study to water the plants,

l^n the t>lants were well established, each pot was thinned to about

15 plants. A total of tixree cuttings were taken. She alfalfa forage obtained

from each tile was put into a paper sack, dried at 60 degrees Mntigrade la

am OVSB, and then carefully weighed to obtain the yield.



The plant material from saoh tile was thsn ground in a micro t^'ilsy mill

m& tha material u»94 fojr the ohecdeal analysis. ' '

At the last oixttlae, soil samples vera taken using a sell pfe^e to eb*

tain a representatiTe sample froia the entire depth of the soil. I!hese soil

saooples were air dried and the pH and aTaila\)le phosphorus detersdned,

Ohemioal Analysis of the Flant Material

She ground plant material vas farther dried for 12 hours at 80 degrees

centigrade and one-gram samples were trJcen for vet digestion. The method

for vet digestion was a slight raodification of the procedare desorraed hy

Smith (1942) « the dry residue was taken up in hot 0.1 j^ HOI and l>rou^t to

a TDlurae of 50 ml, ;
•

•
• • -;'>,•.

i-
- r

•

Aliguots of this solution were taken to determine oalolum, Bafnesim,

potassium and phosp^rus. Caloiua and ma^pneslua were detexnlned on a Beekmm

S U spectrophotometer with a flams attacbnent. The 285.3 ma line was used

for magnesium and the 066 mu line for the oaloitim. The 383 box line for ma^

nesium was tried "but Iron was found to interfere. Potassium was determined

on the Perkln Slmer flame photwaeter using an internal standard of 100 ppa

lithium. Phosphorus was datemlned colorimetrically on aa Brelya oolorimeter

using the molyhdenua hlue method.

msmssim \,

BfficienQy of Lime Beqaireaent Testa

The line requiremsnts of the four soils, as measured hy Woodruff's Tauffar

or V titration with oaleium hydroxide, agreed fairly well as Indioated in

Table 2. PE 6.9 was used as the reference T}oint la the oaloalatlon of tha



lima r«qulreia«at froa the titration mrrea. The pB o^laisied In the ^rraeo*

hou8«, using th» titration ll^m r«q[ui7«nflEit , was tt««r tiw sag;>Mt«d 7alu«,

Thia if fortbar ahowa in 7abla 3, which inctleates the daairad pS eiad tha

aotaal pH ol>tfiinad in tha graaahoaae ugread vary >«all. I^is va« trae r^ian

|niz«t finaly groiind ealoitxB aarbonate vas usad. Coaaareial li»i Tarias

graatly in purity snd finaaass; thasrefora tha liaa raquirament tast nay Tm

^nljr a good approziBatloa Khan this type of lialog material is used.

fabla S. Sffioiency of lima ranuirttnant tests.

ML
A
1
G
B

t tAr^ pH o1»talnad
* Mm i^tffliriiUmt Parm^ 7?»r A<;yt i in greenhouse
I Voodruff*8 t fltration >dth tuslns titration
J Sftfm Sg'-tl^noi 1 caleina ^lardroxida tliae rennti

S.OOO
6.000
3,000
Vone

4,800
6,?00
2,600
1,000

6.9

6.8
6.9

fable 5. Belatlonahip of desired and ©baerred pH of the soils used
in greenhouse study.

1

.1

Obserroi^ T)]?

:m'.!i.'ji!.

^.tsU«4i T?^ Soil A t Soil B J Soil C t Soil D

Cha<dB

6.3

6,6
6.9

s.o

6.2
6.5
6.9

5.2

6,3
6.8
7.2

5.6
6.1
6.4
6.8

5.8

6.3
6.6
6.9

Alfalfa Tielda

Satle 4 giyes the average yield of alfalfa for each cutting and the

arerege total yield. t?he indlTidual yields of each replicate and the total

yields are giren in Table 14 in the appendix.



Tabl* 4« Ar%r»g9 yield of dry alfalfa forag* In grama.

gr>>t«^t t f±TBt Cut I Seoond Out l MrA Qu^ I '^O^rL Ttt3A

Check 4.57 3.77 2.96 11.29

6.3 4.74 4.87 4.16 13.77
6.6 4.74 5.20 4.22 14.16
6.9 5.26 5,44 4.70 15.40

LSD(pS&0.05) 8.64 0.97 1.03 0.94

lb* yields of alfalfa on the pH 6.6 and 6.9 treatment* were signlfloantly

hi^er than en the oheck in the first catting. In the seoond and third eats,

all the yields on the limed treatments were larger than ^eek yields, hut

there were iu> significant differences hetween the yields on the different

liae treataents. Hcriferer, the average yields inoreased consistently with

each addition of liSMi. The only ezeeption was in the first cutting hetveen

the 6.3 and 6.6 treatawat. These data would sew to indicate that the optimas

pH for alfalfa production would hare a range of 6.3 to 6.9.

OaleiuD Content and Upteke

the oaleiun content of the alfalfa forage is given in Tahle 5. The

ealeiua contents of indiridual pots are given in Tahle 15 in the appendix.

Tahle 5. Average percent caloitun content of the alfalfa forage.

Check 1.65 1.62 1.28
6.3 1.81 1.81 1.52
6.6 1.71 1.78 X.4B
6.9 1.99 1.87 1.53

LSD(p a0.05 ) .24 .18 .10



At Bight hare 'bewn •zpcetad, tha addition of lim« generalljr liior«as«d

tho p«re«ata|;« of ealeiuB of the forage. In the first cut the only signifi*

eant difference vae hetveen the cheok aid the 6«9 treatneat. Qm seoond

and third oats showed signifioant increases in the arera^e percentages of

oaleina for all treatnents oTer the check { howerar there were no signifieaai

differences 1)«twe«tt the line treatBents. Hie differences in aver&ge ealeiwi

contents very closely paralleled the differences in yields. The only difference

was in the first cut; the yield of the 6.6 treatment was significantly greater

thaa that of the check, while there was no significant difference in the

•aloima content. In the first cut the only significant difference was he-

twecn the cheek and 6.9, and in the second and third cuttings the ttptakee

of oalcitm on all the liae treatments were significantly greater than the

check. No significant differences were ohtained within the liae treatments

on indlTidual cuttings, fhe total uptake oi calciua for all outs was sig-

nific&ntly greater for all the line treatments and a signifiCBnt difference

was obtained hstween the 6.3 and 6.9 treatment. These data are mamarized

in Table 6. The ooi^ilete data are glTen in Table 16 in the appendix.

Table 6. Arerage calciua uptake V alfalfa forage escpreseed in ailligraas.

TTfVawrirnrTr'''*?T'?!r*TM"*rrTr*Sn^^ *

- .
1

.

'

*#»

SattklS&t i nit\ Qttt i
Second Cut • Third (hit : Tr>ti.l

Cheek ?4,1 59.9 37.? xn.T
6.3 87.3 89.0 63.4 2»,T
6.6 79.6 90.4 62.2 232.3
6.9 104.1 98.3 70.8 273.2

I,SD(p ==0.05) 21.0 18.4 14.9 32.8
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Magnsei\i» Content and Uptatoi

fba chMnical prop«rti«s of •gnealtim and oelclua ar« very olosaljr re-

lated, fliarafora, the increase in the calciwa oontant of the alfalfa o&

the line treataeftts night haTe been aeeoatpaaiad preeumabljr V deereaeed

nesiun content. ^Ehis was not the ease; the aagneaiuja content of the alfalfa

foree* was alaott oonstaat for eaeh cat. The arerege percent ma^eeltw oes-

tent it given In Tahle 7, The individual «a<SBe«iuffl contents of each pot

are glren In 1!ahle 17 In the apj^mMja,

Ta'ble 7. Average percent magnesitxa content of the alfalfa forsge.

gpaateant t Firat Out | 9t<>ff# 9^% » '^U^ P^t

Check .34 .33 .38

i,8 .34 .35 .86

«.« .31 .29 .M
«.9 .34 .32 .38

ISD Ho Sigaifleant Difference*— -—

—

Tal>le 8, Average uptake of magnealxua \f alfalfa forage wrareseed

in Billigrasis.

Treatment i Firat Out i Second Oat 1 SWLlOlll ; Mfil

Check 15.1 12.6 11.4 39.1

6,3 16.1 17.4 14.9 48.4

6.8 14.2 14.9 15.2 44.8

8.9 17,8 17.1 17.9 52.8

LSD(p —0.05) 4.0 6,0 «.» 13.9

fhe a^^esiuK uptake in the first and eeeond enttin^^s was higher in

the liae treatwi plots but the difference vas no% sle&ificant. The aaae

was true of the total uptake. However, on the third cutting the liaed treai-

aeats were significantly higher than the check. These data are susmarlzed
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in !D*l>le 8, iOw Indlvidaal uptake for each pot l« given In Table 18 in the

sppendlx.

PotAeslusi Content and Uptake

So eignifiosnt differenoec were obtained for the arerage pereent potae-

ttm Qontent in any of the three eats. V/hen yield and percentage potaseioi

vere congidere<l together as uptake, significant differences were ohtained.

There were no significant differences in uptake in the first cut; hut in

the second and third oats, the uptake of isotassiun on all the limed trefitaeatt

were sigsifieantly larger than on the dieck. Ho significant differences

in uptake occurred 'between the line treatments. 'Sb» uptake differeneea

paralleled the yield differeaeaa. "^le potasaiun content and ui)tafce are

sconarised in Sahles 9 and 10. ^e eoBg>lete data are listed in Tables 19

aad 20 in the sypeadix.

Table 9. Avera^re pereent potassium content alfalfa forage.

Trea1:as.^t t ^trat Cut » SeooM Out i Ip^j:^ Pa\

Chsck 2.92 3.05 3.41

6.3 8.10 3.18 3.49

6,6 3.03 3,21 3,46

6.9 2.84 3.09 3.47

LSD le Sigttifieaat DifferenoetH-"—-»—-—"—'— -——
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ttSUi9 10. Avtrag* potasflius uptskt "bj alfalfa forags in allllgrattt.

Xrej^tjBftat i First Out j NCQa4 PAli 5 ^MrA . pH^ 1 MsH

Obeek 136 115 99 350

6.3 146 152 141 438

6.6 139 167 143 449

6.» 148 188 163 4,79

I.SD(p «0,06) 88 30 M HO

?Iio»phoru« Content ^i4 Vptak*

Th« phoaphoru* oonte&t was found to !>• appro2l«ately constant for •aek

Cttttlng. lo •ignifioant differenoe» were found In phoaphorua content, 1b»

arwage phoaphorua content la given in '^a\»le 11 and the complete talmlatlo«

ia giTen in Ta1»le 21 la the appendix.

Table 11. Arere^e Tiereent r>ho»ohoru» content of alfalfa forage.

gye^tfMnt » firgt Out i ^9<Xi!\^ ..9?.l J ^^^4 g^

Check .139 .160 .175

6.3 .141 .163 .177

Q,5 .154 .159 .193

6.9 .139 .172 .186

LSD Ho Significant Differenees-

Xn the first cut no significant differences vere oUained in the average

phoephoras xtptakei bo%f«T«r, the arerage phosphorus uptake oonsistently !»•

ereased with each addition of line. Significant differeftcea were ol>tained

in the average phosphorus uptake for the seooiad cut, the third cut, and the

total. fh9 differences oco<xrrsd hetween the same treatments in eaeh eas*}

the 6.6 aad 6,9 treatawits were significantly above the dheck and the 6.9

vae significantly above the 6.3 treatment. !Jhls was the only azialysis where
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thate differences occarred In those plaoee. Since these differences did

not parallel yield differences or eont«it differences, they seened to ladl-

oate tftiat li»e Increased the phosphorus availability as •asured tqr the

total a«oimt taken yxp hy the alfalfa. The soil test for aYailatle phosphorus

aade after the third cut shoved oo differences in the aTRllahility. This

My hare "been doe to the plant using the phosphorus alBost as r^idly as it

vas heeoBing anrailahle*

Table 13. Arerage phosphorus x?>talce \j alfalfa forage in ailligrsms.

t i yirat Q"* » S^aond Out J T)xivi Cut 1 Sfi&fil

Chedc 6.W 6.08 ^''^ ^''^

6.3 6.77 7.79 «.3e 20.92

6.6 7.05 8.74 8.0« 23.87

6.9 7.34 ».» 8.87 26.58

ISD (p SS0.05) 1.88 2.04 1.9« 4.41

Total Cation Content

Total cation was used to refer to the calciuM, Bagnesiua, and potasslu*

«atieni only, the average total cation content is given in Tahle 13. The

eo«tplete tahle is given in Tahle 23 in the appendix.

Tahle 13. Average total cation content of the alfalfa forage e:^resBid

as adlliequivalents per 100 grams.

graatnent . ?irat Out 1 Syg^ftd 0^^^ 1 SfeUi-SaJL

Chesk 184 188 185

6.3 198 203 198

6.6 18f 197 196

6.9 aoo aoo 200

LSD U 12 8
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Th« data showed that th0 total eation oonteat va* about constoat. Bov-

•T*r, vh«a tho data ««r« sul>Jeet«d to •tatlatioal analysis, the first eat

had no significant diffarencos. Tha oation contents on the pH 6.9 and 6.3

traataants had a significantly gxaatar total cation oosteat on the third cut.

SUMMAET KSO COSCLUSZaSS

A greenhouse and laltoratory study vas aade to find if tha soils of

sottth central Xttisas should "be liasd. These soils had an aold sarfaee with

trw carbonate in the subsoil. Alfalfa was grovA on four soils from this

region and the yield of the dry forage was obtained. The forage was analyzed

cheaieelly for ealeiua, aagnaslvai, phosphorus, and potasslwa.

Two sMthods of obtaining tha lime requirements, Woodruff's buffer solu-

tion and titration with oaleiua hydroxide, were checked and fouad to agree

olosely. The titration curres, ohteiaed with ealeiua hydroxide, ware used

to calculate the agoount of calcium carbonate neoassary to obtain a pR of

6.3, 6.6, and 6.9 on the Tarieus sells, Using the pare, finely powdered

ealeiuB carbonate, the pE obtained with the soils in the greenhouse was rery

eloee to the desired value.

Alfalfa yields were increased V lining. There ware no significant

differences in the first out, but all the line treatments were significantly

aboTe the check in the second and third outs. Although there were no sig>

Bifleant differenoes between the lime tireatBants, tha greatest yield was

eonsietently obtained on the hii^st Use traatsaat,

Xha ealoiua content of the alfalfa forage was iaereased \j liaing.

The ealoiuB contents of the lised treatisenta vere si/jnaifioaatly hii^er thaa

those on the check, but there were no signifiocmt differences hetweea tha

line treataents.
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Lining haA no effect on tb& tmgDMuivaix, pot&8si«3, or phoffihorus contest

of the alfalfa. 2he i^teke cf au:«nesltoa 1^ elfalfs- tended to "be eonstaat

«s Ijht different treatjaeats, ^*lle dlffereiMsee vore obteined in the uptato

of potasslxiia aid phorplioras. The incoreased ii^trjce of pctaesiusi paralleled

the inereased yield, Phoaiihorae uptsks vas increased tignificantljr 'W liiida<

m& the uptake indicated that lining tnoreased phoa^homs availability. Hov

e7sr, this waa not substantiated "by the soil test for available phosphorus

\fhiah was run after the third out.

The total cation content (oaleiua, aa^eaiwa, and potassitoB) ranged

froo 184 to 1300 M.Jl, per 100 graas dry naterlal, Slils might k^e been called

oonatant, but upon statistioai aaalyaia, algnificaiit differences were obtained,

5he cation contents on the Una trartaents vara eanorally ssigalfi'saatly higher

than those on the oheok treatments. Shis vas probably duo to the Increased

ealeiUB content of the fcra^Ea obtained fron the liae treatmffiits.
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The soilB of eafltem XaatM are aold and an knovn to netd lls«{ iAill%

the Boile of western Kaaaae are neutral to slightly alkaline with tr99 line

Mar the eurfaoe. In the central area of the state, the snrfaee soil is

aeld with a neutral to alkaline suhsoll. !Ehi8 study was an atten^t to d»-

temine the need for liae in this central area.

Soils were collected from south central Xaaaas and hrou^t to Manhattaa

to he used for a gresohouse and laboratory study. The soil raried in texture

froa a fine sandy leaai to a silt loss and the orif^nal pH*s raried fre« 4,9

to 6.6.

titration ourres, usin« calcium hydroxide, were ohtained to calculate

tho aiiount of caloiun carhonate ]req;aired to hring the soil to the rerious

pH's.

The (*reenhouse study was set up using a dieek and three limed treatments,

pE 6.3, pH 6.6, and pH 6.9, on four soils with three replications. Hie treat-

ments were completely randomized within each hlock. This made possihle a

statistical analysis of the results.

The plant material was ground. One-gram sastples of this material were

wet digested using perchloric acid and brought to roluae. Calcium, magnesivm

and potassium were determined on the extract usin^ flamephetometer teohni^Ms

and phosrphorus was detexained colorimetrioally.

Two methods of obtaining the lime recfuiremeat. Woodruff's buffer solution

and titration with calcium hydroxide, were checked and found to agree closely*

Alfalfa yields were increased by liming. There were no significant dif-

ferences in the first cut, but all the lime treatments were significantly

abore the chock in the second and third cuts. Althou^ there were no si|^>

nificant differences between the lime treatments, the greatest yield was con-

sistently obtained on the highest liae treatment.



fhe ealoiua content of tho fera^o from the lime treatmente wae sl^lfL-

eantlf hi^er than that from the cheek Imt there were no differuiees in caloiv

eanteat of the forage on the differttit lime treatmente,

the uptake of agnecimi tenled to he constant , while dlffereneee w«re

ohtalned in the intake of potaeeivi and phosphorus. The inoreased uptake

of potassittiB paralleled the increased |ltld. PhosDhorus uptake v«s sisalfL-

eantly increased hy liming and the uptake indicated that liming inoreaseA

phosphorus arailahility.

lo sl^fioant differenees were ohtained in the aaipMslua, potassium, or

phosphoius content of the alfalfa.

The total cation content (calcium, magnesium, and potassixv) ranged from

184 to 200 M.S. per 100 grams dry material.


