


vET

LIBRARY

Michigan State
University




THE =DF_CT CF CALCIULD AUD LACHZSIU.D O rLalll CGRCLTH

~ “-

ORI ST AT T ST N T IR T e IS TN e
IX‘ aday baw diy OULULULL Cian v o J.rl.z.l L.C.- lianwsilattd b ouiid .JITY

T T T o T TR
il v e CoCK

AN ASZTRACT

cubmitted to the Tclilege of Acriculture cf lichigzn
State Unilversity in perticl fulfillment cf the
reguirenents fer the cdggroe cof

LzTui OF SCILKiCH

Le ortment of Zuil =Zcilence

195
Apgroved <j?.[_.(firﬁﬁé?7




T Tem T M ! M B ~ ’ - ",' t e T

FyiA LoP =0T Cr C.LLC ILA. A1 ! AT JJIL e & L,-A T CGICTH
Ca cr PV T NS ™~ Nty 7 : -- - <. 3

I wn Aol CCLlCla L n... Ui I o LC .-:.a-:l:.).& G L;;‘.L' a0 ITY

This problem wzs undertzkxen to d2tzrmine whether cal-
cium elone, mszgresium alcns or a conbinztion of trese two
neutrallzing amenduents were necscssary for the optinum

lant growth cn the particulsr scil chosen. Thne soil fcer
this exgceri:ent wes an orcnard soil of Ccloma sand with a
pd of &.2 on which tne faricer wes sxpgerienclng difficulty
In greowing ccver crops except vhen a mugnesium bearing neu-
tralizing egeat such as do.omitic liasstone wze edded. The
experinent wes set up in one-gecllon wcts conta ng 4:Il
grazs of dried screened soil. A 3-12-12 fertilizer mads up
of C? cremicals was added 2t & rate of 1000 pounds per acrea
Part of ths soil treztments received only cz2lclum amendments,
art only mernesiun amendicents 2nd the remainder a ccrbina-
tion of czlcium-magresium bearing neuvtraslizing amsnduents.
Rztes per acre rancsd asg follows: celcium cerocnate, cne
ton (1 T.) to threse tons (3 T.) in one tcn increzents; meg-
nesium czrbenate, tne sem= as CaCOz; end mognesiwn sulohete,
©C0O pounds, 1000 pounds arnd 1500 pounds.

Twenty-five trecatments of three replicates each were

planted to Henry esgring wheat snd nine treztwents ol three

rcelicates each were plzanted to Reiny River pea beans.



The first trizl c¢f the exzerimant was cdilscordad Le-
czuse of poor germinztion end a sacond sct up gfter the scil
had been dried, rescre~ned znd rercistened te fisld ceps-
city. The crcps were harvestzd ot the end cf s=2ven voeks,
£y thils tipe the glents in the check culturss were dead and
tnere was = cobservable difference in the hzisht end the
color of growth on botn the wheat and tazn experimente,

Tiicse cultures receiving only sm2ll awmcunts cof CalC, were

3
weak and chlorotic, beccming sturdier and greensr as the
Ca SO0z wes incre=zsed. Those plants receiving both NgCO3 and
g _04 wers decpest 1In ccler and had the most luxurliant
growthe.

From the resclts of the tests run cn the soil, as well
as fron thne w=ignht of the dried plant muteriel coteinsd from
the exgeritent, 1t wculd =_pozr thiet more tnzn tnree tons
per scre of 2 noulrslizing egent wovld be neczseery tc rzice
the pH to an cptl un level for plant crcowth,

hen thrzo torns of & neutralizing =gent 1s needed on =2

scil with a low exchiange cu.ecity, it is oonvious th=t some-

Y]

thing unusuzl had ha, .sned to the soil. It wceould z_p=er thz

S S

the continued logehine of fungicides snd insczceticides epplicd

<

the traes in the a_.ple orchard w=y have had

o
Law |

toe the follace

an affect upon the basic exchance ions in tnis scil. It is
suicested thzt a study should be mode ol the effect of furgl-

o
)

sfcre rcecrmending that

[oR

cldes end incecticidoe on tlhie =clil

reutrz=1lizing =2gents be e, .plicd
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With inerecsing frecuency, sgrenunists ccnecerned with

the szndy soils of the glaciatad rezion

exp2srienced ursztis
stone. Thesa szndy
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cotasn but zlso the
czlciv . z2nd volnssiy
yislcés cn theze ac

lack ¢f otihier bos.o
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It was tnought that a stu

e of this zrea heve
factcry results frexr thes addition cf

s0ille have 1low inncrent fertility, nct
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been in the jpeszt twenty yszrs trot ueh revcurcn hss been

3

accorplishecd 1n finding rernediles for tiezz ceficisncies,
rrobazbly the _reatect rezeon for the dslay hoas bzen in the
complexity of ths prcolem (18). It hus been shown tnot
for certein cropgs there is e dofinite relztiornship end rstio
betwesen the szmcunt cf culeiuw and weoenesium neecdsd (1l4).

In the 1928 Yezrbock of isgriculturs (15) a stztemsnt

is mece thot megrascium doeficlienecy, in 211 [robability, hes

affected crop rroauction wore widely than sy ¢f the other
sgcondery plant feccde. Lz nezium daoficlency hes been due
prim=rily to two factcrs; (1; the use of coxmuercial ferti-

lizers ccrtaining very 1little msznesium, and (2) incre:sed

soil aclZity resulting in the lesching of the cveileb

0
—
[
B3
n\
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]

nesium frow the soil. Thug, the zrez of szndy solls low in
naturecl macnesiun has incrczced and 1T 1s sef2 to acssune

that some of this degrescicn in crop ylelds c=n bs attri-
buted to megnesium deficiency. It has been <nown for scne
time thnet limestcne and other czlcium adiitives usced by many
farmers, espscially on these sondy scoils, has teen of a type
containing no megnesium, newely, czlcitic lizestone and marl.,

It hes been snown thot meny prebleme are encountered when






secondary plant nutricnts srs deficient, the plant ciicwing

Fy

3

cdeficizney esy.ptcos of kinds (10). To furtrer ccnfuse

ar\
LzaLy

®

nd rueh riere suscept-

the problem, tne plant becomes wezker

o

Fa)
]

iblse to cdizessze snd insect domsge. 4 2:F1clsncy of
& J

m

L ne=
sium mey te acccup=nled by 3 more roiic ugtzke by the plant
of the esvuilzble potcesiun in thie s0il gnd, when the mec-
neslum deficienrcy has buen corrected, thore mesy be & defl-
clency of potessivm snown (8). Another resson for investi-
geting magnesium and czlciuw deficlency und-:r orchard
ccendltions is thet scidifying fungicides end fertillzers
may czuse lsechling of replaceeble celcium, megnesium snd
potazsium 2t @ ruch fsster rzte =2nd to grester derths thean
under orcinary sgriculturel crops (4, 8).

lagnesium is one of the elemtents essentizl tc plent
growth (19) and es yst it's rcle in plent constituents and
processes have not been fully estz . lished (7). It h:zs been
found to be a pert of the chlorcphyll molecule; to be a
cerrier of pnosonorus znd to assist in initi=tin: new
growth (5). iiagresium deficient plents sre more susceptible
to dise=se than are normal plznts (£).

The zmount of megnesium found in the soil 1is coften re-
ferred to es relstive to the amcunt of celcium ¢resent, l.e.
Ca:lig retio (1, 10, 14). It hzs been fcund thzt the cpti-

mum ratio for most cgriculturel crops is gy roeximetely 8:1.






Mzenesiurm is the mect diificult divelent caticn te cis
from the scil cowglex (12). Tierzfere, cunditions of tne
ecil must oe incwn in order to correctly evzluate the re-
sults of c©o0il en~lyses (12, 17).

The litcrature on the effect of cvall=bility cf ylent

nutrients et various levals of celcium end magnaesium in the
soll is extensive (1, 6, 10, 11, 12, 18). The rssecrch
findings on the effoct of calecium and mefnesium cn the avail-
ability of the other nutrients has been both ccntroversial
and confusing. Frince, Zizmerman, and Beer (13) did re-
search on twenty different New Jerscey soils ranging in pH
from 4.8 to 6.6, Thess workers found th=zt in acid soils the
addlition of celclum end megnesium tendsd to innibit the re-
lease of adsorbed ions, while in alkeline soils the reverse
was true. This work tendzd to remove rnuch of the confusion
in the field.

EResearch findings in the fisld of orcharding are of
interest. Gourlsy (8) fcund that excesses of fungicica
end 1insecticidal spreys veshed frcm the orcnzrd foliage hed
2 serious effect on the bulances of trnz soil nutrients,

espreclially in somplss t=2ken frow under the trses. sSoyntcn

m
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end Meghess (4) stoted that fungicide and i
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residues definlitely acceclerate the rate cof les

»

ceations in corcherd soils.
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ccil was cotained in the lete soring cf 122 from an
unlismsed area in an cold ciple crehizsrd tota from undsr the
trees znd ocetwuen the rows end treugnt te the Zceil Zeiencs

labcratery et ficnizen tote TUniversity whcre it was air

dried and screened thrcugh en 1,/¢-inch mesh serecn. Feur

nousand five hundred grzms of the scrzcened scll vas placed
in egch cf the one-gallon glezed pots. L 3-12-12 =znzlysis

)

fertilizer nwads u

dded

0
m

> cf cnhemicelly pure ilngredients wa
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et the r=te of 1000 pounds per =2cre. Henry spr
end Reiny River pea bezns were grevn. They war? choscn be-

caucse of their susceptiolility to mugnesivn doficisency.

the Henry so»ring vhoezt wes plent:sd and nine trestoients where
Rziny Kiver pea beens were grean. The trectzents were
repliczted three tinmes.

The tr=ztments, steted con en ascre basis, ware a3

Founds per scre
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The g0il troctnents Uor the Loluy civer o8 Sians ver
ge fcilews:

. P o -
O UNGE LJ:»I' acre

1. 0 0 C
2. £000 0 0
z. 4CC0 0 O
4, 6CCO e 0
5. 2000 10C0 0
6. 4000 1¢CO 0
7. 6000 1200 C
8. 0 0 2200
S. 0 0 4C00
10. 0 0 6CC0

Thirty seecs of the Henry whecat end nine seceds of
Helny River pea besns were piantea per pot in June of 1952,
The germinztion of ths pee besns was so pocr thet this pert
of the exrerixent wes dlscerded. Tvo weeks =ftor plentling

there was en observable megnesium defliciency in the plonts

in some of the culturss but these deficiencics .ere sc com-

pletely 2t randcm thzat 1t was suspected thot tne edditives

—

were not thorcughly mixed with the scll and the plernts had
not rezsched the added nutrients. At the end of this two-
week perlod the plents in the check cultures were dying

after reacning a heizht of g iroxi—=tely twc inches.



8.

4t the end of fcour w-.eds tne pegnesium d:cficiencias
vnicn were observed zt the end of two waeke were now cou-
pletely gene., The plants in the check culturcs vere coa-

pletely dzad.

Six wiceks after planting, observable differences

crpeered due to treztments. The plents where trectments
2 through 8 were used snowed a graduel incresce in heizht of

growth and gsnerally were heeltnler in a_.pecrznce. The
plants ziven trectoant 11 showad a shcrter but wcre dense
grevth than thcese in trectmsant 5. Thosz2 cultures wihsre
troestments 12 througn 16 were s,oplied shiuwed a
crzase in growta over thoss where trestment 11 wos ussd.
Thz plents growing in pots where treatments 17 thrcugh £5
were applied snhowsd the zame gredual increcss= in helpght of
growth as did theilr counterpgsrt trectments 2 threuch 10,
except thcot those in the lgllyz treated group shevied better
color end more unifcerm heading of the grsin then 41d thcse
vihich recelived CaCOZ.

The extreme termperatures of the greenhouse during the
surmer months vere not conduclve to good plant growth, and
the wheat experlrents were harvssted at the ond of seven
veeks.

he scil wes driled thorougnhly end aczin screene=d in
preparaticn fer a second run of the saize expgeriment. After

replecing the solls in the same pots, weter vwas azded to



bring the scil tc fi=ld c=pscity. Tno w“otzr ¢id rnot entor
< L

the 501l nornslly snd it ap.esred tict the =il wee com-

gletely deflceceuleuted, even trnculn it v2s single _roined,
after feur deys the vator and =cil wore 2lsed by nznds 10
ferthsr cmendients vore alded for this szcoil crop.

Fal

The wheat end tne pea besis wore ploated in suzust of
I g IS =

1822 in 8 ¢inilar meonsr as d2seribed Tofore. Tnila sccond

giyeriient proved aucen wore satisfectery co fer es _erilne-

tTicn wes ccenecarned for coth the bozns znd toic whoot.

deficisncles and vere dylrng. There weres no observabdle usg-
wes =oelight 4iiference in cclor. The plents treated only
with c=lcium carbenate wers nuch 1li hter in ccler tion these
winlech received mayonesium, elthesr a- pegneslium sualpnizts cr
nesiuw carbunete.

&£t the end of four weeks, scme cbservabls differences
vere ncted in neight of ¢rcwth. The plants 1n the clieck
culturce sc¢re nearly desd.

At tha end of six weeks from planting there zpvezred

cme octservabls differ-

m

in both the whest and the bezns the
ences menticned during the iret experiment.
The whest =2nd the bezans waere harvsstsed at the end of

seven weeks. The harvested plants were letf't to air cry for



fourtecen ceys in ¢t greenhouse and then were placed in an

X o)
oven for forty-elint hcurs o2t sisnty-five degrees (co)
centi race eni veignied,

vere run on these ssgiles, the racults cf wiich =zre ¢i.cwn
in the tavles on the fcecllowing peccecs The zuditicn of the
various gucunts of czleciur and ncgnesiun additives in no

ceeeg rziscd the pH to anticiputed levels. Thne addition of

wm

10

(@

0

(o)

nd 15CC gounds of mognecliun sulphote tendzsd te ca-

sts rz2de

@
]

Eress o althougin tinls v2s not siznific:znt. The t

were run by the modified fpurwey cuick test msthod (1l2).



Tzble 1. Results of tests cn the untrested scil
before end after the expsriment
coil pH Pounds per acre aveilable
plent food
F K Ca g
Zefore 3.8 17 25 1580 B
After 3.8 22 26 160 B

11.
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Two crogs, very scensitive to tne scaocant of nsinesium
availables in the sc¢il, were grevwn in thes grcenhcuse to
determinzs tne effects on plent grewth ty varying the caleium-
ragresiuw ratio in the soil. The soill wes Couloma cand thet
had been 1in an appls orchard for over twenty ysars. The
FH, <8, zna the excrnconie capceity, € moes per 1C0 grane,
was extremely low.

Very poor gsrivinaticn was exgericnced with the bicn
erperiment and cn zvout cns-helf ¢ the shset culturce in

ol

[

the first trizl. The poor germinction wos not zzsceict
with treatoent. Due to this pocer gercinztion, the experiment
Wwes rerun.

The plznts in the check cultures wnich rec=ived only

oil.

"

the fertilizer lived about tvc w-o2ks 1n this zcid
These plants showed evidence of multiple cdeficiencies very
ccon after emerszence, There w-s a gracual increesss in heijght
cf growth of the plants as the cazlcium and magnesium smend-
ments were incrsased. The plants wnich recelived the niigh
samounts of maunesiun had 2 puch ¢reener color than those
wiaich reczlvsd only calcium.

The catz mezy be surmerized as follows:

l. The czlcium and mzinesivm levels had bzen reiuced

in the scll eitnher by lcaering, crcp rezcovzl, cr

intsrceticn of addcd cyray reczidues sc tart plant



growth was seriously aifected,
The addition of calcium to this scil 1 _.roved
pl=nt grcwth.

The a’dition cof tnree tons of meginesium carbonats

[oN

plus 1000 pounds of MgSO4 resulted in what appeere
to be the best plent grcvwth end best plant cclor.
The eddition of three terns of neutralizing amend-
Irents was net enough to tring thnis scil to the
cesired pH.

The effects of continued s_.pliceticons ot fungi-
cides and insecticides on orcherd scils should be
studied vefore correct reccumendztions can be made

for neutrzlizing smendments on such scils.
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