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CHAPTER I SR T

INTRODUCTION

The importance of caloiuvm and pobassium in the
nutrition of legumes including groundnut has been
reported by wany investigators. It hes been emphasised
that the status of calcium and potassium in soils-
greatly influences pod production in groundnut. Colwell
et a1 (1946) observed ihat response to application of
poimssium inoredsed when it was combined with lime in

soils which were low ir both the plant nutrients.

Physiologicol processes related to the nutlrient
supply in generel, determine the yield of field grown
peanuls. ALccording to Collins and Horris (1942), &
peanut crop yielding 2000 pounds of pods and 4000 pounds
of hay per acre removes 139,7 lb. N, 24.3 1b. P205,

103 1b. K50, 5849 1b. Cal and 30.3 1b. Mg0. MNoreover,
it has z1lso been observed that the nitrogen f{ixed by
legumes is in proportion to the calcium and potassium

sboorbed from the substrate.

Recognising the imporbant role of calcium in the
nutrition of grouadnut crop, iuvestigatlions on the

requiremenl of caleium for groundnut have been
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speciflieally carried out in countries ilike the U.S.A.
Jones {1885) deseribing the soil cuiteble for the growlng
of peanuls, said that wiless it conteins a good parcentage
of lime in some form in an available state, no lcad will
produce a paying crop of Ysolid" pods, although it may
yield lavge luxurisnt vines. Murray (1935) has indiceted
thet bthe quality of peamuts is influenced by calcium to

e greater oxtent than the quentity of the pod, and, &
deficiency of calcium in soils is usually manifested by

e large number of unfilied pods. The better quality of
pods in soils well supplied with calcium is evidenced by
a whitor, Timer hull, well-developed kernels and an
inecresse in weight per bushel of unshelled pods,

Morris (1941), Burihart and Collins (1942),
obaserved bthat potassium induces more vogetalive growth
but causes a reduction in gromdnut quality. This adverse
effect can be overcome by cdequate liming. Colwell ef gl
(1946) found that lhe yield of peenut was reduced by
potassivm when the soil is nolb adequately supplied with
lime. Cowie (1951) reports that caleium has been found
to improve not only the yield but also the quality of pods
while pobaasic mamuring had litbtle or no dirveet effeet on
the quality of the crop. Resultls of fertilizer trigls on
peanut in the ditferent parts of United Jtztes showed



—3-

that generslly the response of peanuts to cslcium had
been more consiatent than to addition of any other
nubrients and unless the crops growm in rotation with
peanuts receive vexy liberal applications of potagsium,
i% may be necessary to apply some fertilizers containing
this elenent to obitain maximum peanut yields.

In India, where liming is not generally practiced,
vexry few investigations have been undertaken to study the
response of groundnut crop to lime either zlone or in
combingtion with other fertilizers. Seshadrl and Sayeed
(1956) have reported that field trials undertsken at
Nileshwer, in Kerale 3tate, by liming the laterite soxl
with slaked lime hes not only given subsiantiel increase
in yield but aleo helped in proper filling of the pods.
)Kothamdaramen (1960) studying the effect of liming scid
80il (pH 4.5) in Madras Stato, found, that by application
of lime gt 7000 pounds per acre the yield of pods

\\increased over the control by nearly 43 percent.
¥anurial experiments in the red loam soils of Hebbal, in
// HMysore State, have showmn that application of lime at helf
\/ e ton per acre increazsed the yield of groundnut pods by
\over 10 percent. Application of lime waze found to depress
the groundnut yield in the black cotton s0ils st Akola.
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Liming experimentis carried at Renchi, in Bihar, showed
that liming the soil (pH 5.3) with 3600 pounds of lime
alone per acre increased groundnut yield by 123 percent
89 against 18 percent by NPK fertillzers slone. The

\combined application of lime and NPK fertilizers has

recorded 154 percent inorcased yield over the cenirol,
Panikkar (1961) reviewing the menurial brigls on
growndnut in different States in India has reported
that an average reaponse of 4.8 1b. pods per pound of
E,0 was oblained at Akols.

It can thus be scen that caloium end potassium
play the mgjor role in the nuirition of growmdnut and
an adequate supply of bthese nuirients is quite
indispensable for getting the maximum yield and quality
of the crop. Though consistent results by way of
incressed yields and betlter quality have been achieved
by the aspplication of lime, it has been observed by
nany workers tnat mere application of potmsh in the
absence of lime has a depressing effect on the yield
end quolity of ‘the crop. Investigations in the United
States on the combined application of lime and potash
to peanut crop have definitely indicated that posilive

response could be obtalned by & judicious combination
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of these nutrients. In India, data ave very limited
with regard to studies on the calciue and potassium

nabrition of groundaut.

Growndnut crop in Kerala extends over 40,000
acres and there are immename possibilities of further
extonding the arca under this crop by resorting o
intereropping in coconut gardens and praciising double
cropping by introducing 28 a summer cyop in peddy
fallows in the project avcas. The zoils of Kerala
State gonerally ave characterised by poor lime snd
potash status, Under such conditions, crops, parti-
cularly legumes 1ike groundnut are bound %o favourably
respond to the application of calcium and potassium
The present investigaotion has therefore been taken up
to study the cffect of graded doses of lime and poiash
on gromdnut, in the red Joam soils and to assess how
far a combined optimum dose of these two nubtrients
could influence the yield and guolily of the crop for

obtaining maximum economie returns.



CHAPTER II

REVIEW OF LITERATURE

A. Removal of nutrients by groundnut

Variows suthors heve reported differently on ihe
removal of calcium and potassium by groundnut orop.
Such differences are sttributed to the soil conditions
in which the experiments were conducted. According to
John znd €enny (1916) en average crop of groundnut
removes 30 1lb. K20 per aore., It was reported by
Collins snd sorris (1942) that a groundnut orop yielding
2000 pounda of pods and 4000 pounds of hay per acre
removes 103 1b., Ej0 end 58,9 1b. Ca0. Bouyer (1949)
noted that a owpp of 1338 pounds of pods par scre requir-
ed 37 1b, K20 and 24 1b. CrO. Panikker (1961) in his
review seys, that an amverage crop of 3600 pounds per
acre reuoved sbout 18 1b. K50 and 65 1b. Cal from the

poil,

Nagarejan (1959) in his physiological studies on
the nutration of groundnut plant found that the optimum
level of caleium for growth zand developnent should be
30 ppm. end sny great excess over lhis level resulted
in physiological disorders in the plant, At higher
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levels of cololum, the uplake of potassiur was reduced
resulting in pooxr growth, fLlower formation, dry malier
production znd yleld of peds, 4 correct proportion of
calelum, magnesium, snd potassium wzs essentigl in the
growing nedium b enoure normzl srowth and yleld, and,

e ratio of 1:1:1 was found suitable for the purpose.

B. Shudigs on coleium nabrition in sroundmad

The funcbtion of calcium in the growth of
groundnut has been recognleed as esrly as 1885. Resulis
obteined from the use of lime on pemsnule by various
investigaitora indicate that the quelity of the peanuts
1s aflected much more than the quantity. Feanuts grown
on 20il having sufficient lime are usually heotter
£illed, the shells ave whiler, and they have greater
weighit per bushel., Hiddieton (1945) found responge %o
calcium gpplicablions in s50ils with low exchangeable
calcium., Rogers {1945) obtained incremsed groundnut
¥ields from Lhe application of jime. He Ffound that
inereaging the crlcium level of soil from approximalely
400 pounds 03003 equivalent per zcre to 800 or 900 pounds
by the application of lime, rcsulied in a fivefold
increase in yield of speunish peanuls. OStrauss and
Grizeerd (1946) studying, tem fields of five soil iypes,
showed that the percentage calcium saluration of the
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exchenge complex was correlated with the average weight
of nuts produced by a plantbt and bthat potassium and
magnesiun rotio of soil was correlated with the number
of nuts per plant. Glendonhill (1947) has reported that
in Secnegal in East Africa, lime applied at the rnte of

3 tons por more gave a9 much as 35 percent increase in
yield, Heed and Brady (1948) have reported that on
solls with low calciwe, broadecast ampplicationg of
dolomite lime-stone incireansed bthe size of plent and the
number of gynophorcs. Brady et ai (1948) staled that of
the varicus nutrients added to the fruiting zone,
caloiwm was Lhe oxnly one which consistently increased
Eruit £11llag.

Barkhart (1941) showed bthab plemis fortilized
with auporphosphale utilised the calcium wuch more
readlily thon phosyhorus. Oolwell and Brady (1945) in
thelr field experiments using czleium, pobascium =nd
negnesium, found that on solls low in caleium, use of
gypsum incressed the proportion of a two-cavity size
fruit of virginia bunoh ard N.C. runner peanub bypes.
For all varlelies there wzs nigher proportion of two-
cavity fruits. Gypsum increcsed the average weight of
kernels. Brady (1947), Bolhius (1955), and Shibuya

— T
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(1955), while studying nutritional aspect in pean:u'ha
have obsorved that cglcoium is essentigl for pod-filling.

{
Prevot (1949 and 1950) menbions that phosphorus
[
end potassium are importent at the beglrning and lime
\
at the end of {he vegetztive period. He studied al

]
reguler intervals the nitregon, phosphorus, potassium

|
and celcium content of louves by folisr wunelysis and
observed thet culelurn conbent of leaves lncreasaﬁ!

regulaply ivom the vegel. bive to the harvest atag‘?.

Bledsoe et a1 (1943) mention that "Ca 45" |
applied to ithe fruiting zone was ebsorved by the pegs
and shell, DBledsoe and Haris (1950) notled that &I‘m
pegs sbsorbed polassium and caiclum in larger quaﬁtities

than phosphorus ox magnesiust from bLhe growang medlum.

York and Colwell (195%) reviewing the results of
the fertiliger triais on peanut in the different plarts
of the United Stabes, resort, that generally the |
regponse of poanut to coenduents of cailcium has been
more consisient than to addit.on of may other nutrient.
fon (1953} reports thiat llme failed Yo lmprove yield
in growmdaut ln work carried oul in Test Africe. 11’1111
(1953} found Shotl spplacatbion of iiue at 1500 to 3000

kilograms per heotare c¢ould incrzase peanut yield by
[
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mors than 40 percent. Wilson gt a1 (1956) noted|that
the peanut yield on a well fertilized but unlimet}i sandy
loam in South Fastern Alsbsma could be increased from
895 pounds to 1900 pounds of pods per acre by the
application of one ton of lime. ‘l
|

In India, not much work has bean dome on '}:he
fundamentsl sspects of caleium autrliiion in grouﬁdnut.

Only a few reporis ave avallsble aud they are reviewed

Seshndri and Sayced (1956) noted that in the

latorite soils ab the Agricul bural Research S‘l;abj‘.on,

Wileshwar, in ¥erals, liming the soll with slaked line

helow,.

as a top dressing ab 4 cwl. »or pore at the time “of

first intercultivatiion of the crop, hss given

]

subsimatiel incresse in yleld. The liming wes rlao
found to have helpod in the proper £illing of pod‘a.
Accordling to Venkaba Reo sad Govindarnjen (1950) ‘rosult
of manarial experinents carvied out for seven yea;ra in
the red lcem soils of Hebbzl, in Lysore.Btate, héve
shown that tlhe lreatonont with lime alone al half.]\ton
weyr acye incrorgsed the yleld of pods by over 10 pjercent
while bthe combined applicabtion of lime with phosy'horic
scld at 60 1b. per acre increeved the yisld by 20|
percent. Taese two nubrienis were found to be important

[
|
|
|
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in inoreasing the yield and pod filling. Kothan“daraman
(1960) in hie pot culture situdies on the effect of
liming seid soils (pH 4.5) on the yield of ,groum‘inut
found that the yield of groundnut incressed by tl‘m
application of lime at 7000 lb. per acre alone or in

|

combination with super phosphate. The yield of |
groundnut hgulms increzsed by 11 percent over th‘e
unlimed pot, and by the gpplicetion of lime at 7600 1b.
per acre, the yield of pods and kernels also incn‘ni‘ezzeed

over bhe control by nenrly 43 percent, |

|
Panikkar (1961) has reported that the applicatbion

of lime depressed yields of groundnut in the ‘o].a,ok
cobton soils al Akola« But in trizls in Bihar there wag
a response of 60 1b. nut per mgund of gypsum adde‘d at
1~-4 maund per more. Chakrabarthy et al (1961) “
reviewing the liming experiment conducted at Rancghi, in
Bihar, report that liming bthe soil with pH 5.3 at 3600 ib.
of lime glone per acre increased groundnut yield (!by 123
percent a8 asainst 18 percent by NPK fegtilizer alone.
The combined epplications of lime @and KPK fertilizers "
has recorded 154 percent inoreased yield over bhe‘

i
control, |
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Ragarajen (1959) studying ihe role of calci%um in
the nutrition of the growndnut plant found that a ;]snpply
of csloium in the early etages wes found to be of vital
imporience to assure normsl germination. Growth eLd
development of root ae well as nodulation, were
influenced most by the availability of calclum in ‘the
growing wmedium. A lack of calecium adversely afiected
the keynel development resul-iing in poor quality p'oae
and low yields., Czleium hced no direct influence o;x the

|
oil content of the seed. . ‘!
|

b
dSeshadri (1962) reports thet calcium deficie\mcy

Co  Symploms of calcium deficiency in groundnut

s characterised first by the development of localised
pitted areas on the lower surface of the leoves. J‘Tal:er
on, large necrotic spots are Lound on both the leaf
surfaces which give the leaves a bronze coloux. T!im
youngesb folinge presents a drstorted appearance. |
Harris snd Bledsoe (1951) have reporbed thab the baﬁ.&al
stem coracks ond dieback of ‘the shoots ocefir during Iula,ter
stages. Nagarajan (1959) found thot the young primery
root breaks into Lor sub-rootlets snd souwebimes the
terninal zoot dies off giving' place fic adventitiousl 100 be

Taficiency of czloium results in poor root development.

|
|
|
|
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The moot serious ill effeot of calciwn deficlency is
ite adverse influence on the filling and quality ol:t
pods, York and Reed (1953) observed that celcium |
deficiency norkedly reduced the number of flowers \which
Pormed pegs. Bolhule and Stubbe (1955) found bthat the
presence of caleium is absoclutely necesasyy for frult

:Eormatj..on. |

D. EBymptoms of potrnsmium deficiency in groundnut.
L

Peanut removes large smounts of potassium, ;:ut
acbual deficiency symptoms seldom appear on this cyop in
the field. According to Seshadri (1962} potassium
delficiency in groundnut nanifest itself in siunted
growth, with drying up of leaf marginsa, The stem ;gets
a reddish colouy, gt the tips of branches. York znd
Reed (1953) reported potassium deliciency to cause‘ the
reduclion in the number of flowers, forming pegs. |
Bledsoe gnd Herris (1950) found that potassium
deficlency results in the folinge becoming darker }:
green in colour and in the later siages there was somne

ebsclssion of lower leaves. I
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E, Investigations on pobtassium nutrition in groundnut.

)
! Investigations in bthe Uniled Stabes have chown
thet deapite &he relabtively large amount of K abeorbed
by peanuts the yleld responses to spplications of
potash fertilizers zre often small or negligible, even
on I‘soii.ls of low potassium content.

!

‘d inon (1942} found that =n average of bthe ylelds
obteined in an experiunent conducted at the Georgis
Coastal Plzin Experimental Station over a 10 year
per[lod had shown lhat the use of 32 pounds of potash in
combination with nilrogen and phosphorus lincrecsed Lhe
yieill.d of spanigh peannt, only by 139 pounds per acre.
Col‘]well znd Brady (1942) have reported that in expori-
men‘ll: conducted by the North Carollne Sirtion between
193“8 end 1943, 12 to 48 pounds of 1(20 per acre provad
beneficial in only one of the locations. In several
instlances bthe yields wers actually veduced by the
application of poinsh. Brady el al (1946) noted

!
interesting velations regarding the response of peannt

to zlotash in some experinents conducted in Forth
Cmrci:lina. It was found thet on a soil Zow in both

Do bri-ssium and caleclum lhere was significomt increase in
yieid from the addition of polash when adequale calelum
|

i
I
|
I
|
|
I
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]
was supplied. Without the addition of calcium, pobash

wasy found to decrease the yields of peanuts. The
deleterious effect of potash in the abzence of mpplied
eal\cium was due to the reduction in shelling percentage.
The]: response of peanuts to potash waes found Lo be
deplendanﬁ upon ‘the initial level of K in ihe soil, It
wae“ oboerved that the vegetative growth was stimulated
by the added potlush and that bthe increased ylelds were
due to the effect of polesh on the plant size a2nd numbex
of ﬂfmit rather ‘than onr kernel developmendt. Tavis ond

Bro‘gden (1951) Pound that mdequate potassium and

inehffio:.ent calcium resulted in larger gquantity of

light groundnuts in harvest.
|

! Cther workers, Burkhart and Colline (1942),
Nor‘:lria (1941), and Rogers (1944), have nlsc observed
thalt potash may stimulate vegetative growth but ceuse a
reduction in peanut quelity. However, this harmful
effect of polash on pesnut quality was overcome by
ma.iﬁte.ining en adequate level of calcium in the soil.
Other studies in Georgim, Florida, Alabama, South
Garglina and elsewhere huve given no conslslent vosults

with potash fertilizers.
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I Roberatson et al (1956) found that there was a
neg!atlve response to potassium when moxe than 15 pounds
per acre weve applied as KCGL, The level of exchangecble
potessium in ‘the soil did not gppeayr resvonsible for
negative results. Hinely pounds per acre of exchange-
ah:fe polassium was sulficient for maximum yields.

Combexr (1953) noted that 200 pounds per acre of KCG1 cen
en.h‘anee hay yield (above nogmal) by 30 percent wibth a

sinlultaneous depression in nut yield of 14 percent.

In India, investigations on the pobash autrition
of gromdmut are vezry fow. Jolm et al (1948) in the
fir‘é"a sorios of experimont carried out in lMadros on an
N2K basle with and without a bassl dressing of catbtle
ranure found that in light ssndy-loam scils defloient
in orgenic matler and nutrients, the crop responded bo
potash, phosphoric nccid and calbtlemanure. But in the
next series of experinents undertaken with the
dif;?ersn'b doses of bthese mgnures for the purpose of
determining thelr optimum doges, it was found that higher
doa:e of phosphoric acid (40 and 60 1lb. Py05 per acre)
end potash (50 and 75 1b, E50 per acre) over a besal
dressing of cattlemenure gove the best resulis. Venkaba
Rao ‘} end Govindarajan (1960) reviewing the experimenis on

|

J
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ma;xuring growndnut in Mysore, report that the sddition
of potush at 30 pounds per acre did not enhance yield to
any marked extent while lime aslone at nalf s tom ger
ae:r‘.'e or phosphoric acid alone at 60 1b. per acre

incremsed the yield of groundnut pods by over 10 percenl.
|

Ponikkar (1961) reviewing the results of msnurial
exz“)eri‘nenba on grovmdnut in India has reporbted that an
everage response of 4.8 1lb. nuts per pound of K20 was
obigined in 15 trimls at Akola for the epplication of

25 /50 35 1b. of E,0 per acre as sulphabe of pobash. The
reaponse ot Tindivanam for the appliesntion of 25 1b. K20
pe:ﬂ acre was found tc be 4.5 1lb. nuls per pound of K2O.
in Im'e.dlwa 2radesh, application of 30 1b. &20 per acre
wag fowmnd to be sufiicient and a coubination of 20 1b.

N ofr P with 30 1b. K gave 2ignificanlly high yields.
Simliilarly studies at Jalgsora, in lghargshira, showed
thq(t apolication of 10 1b, K and 100 pounds Kao per acre
gav‘;e the best yield. Seshadri {(19562) has stoted that at
the( Akola experimentel stabion in dadhya “radesh, a
def‘l:mite response Yo the appliccotion of pobassium sulphate
waslh obtained, and at ¥ysore, marizie of potash ab 80 1b.

peri acre in conjunebion with super phosphate gezve sconomic

rasulis,.
}
1
{

1
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Prom the foregoing review, it ls evident that
more or less consistent resulils have been obtained both
in India and abroad for ithe application of lime to
groundnut crop, while ‘the rosponse for potaah is highly
varying, But it has been oslieblished in the United
Stsl;tea that on soile low in potassium end calcium there
was significant increase in yield from the addition of
po“l‘,ash when adequate czlcium has been supplied. Phis
asg%ac'l: of nubrition on groundnut crop has not been
studied in detall in India and hence this investigation

|
wad beken up.



: CHAPTER 11X

{ MATERIALS AND METHODS

i

1 .) Seed material.

YA

The groundnut strain, TNV 2, was seolecled for the
investigation., This is e short durabion bunehy s brain
axlm is one of the most populzr straine grown in Kercle.
The distinguisting features of +this sbrain os described

by Seshadri (1962) are given below:
T

A
TV 2. (A.H., 32) - A mass selection from the 'Spanish'

typa growm exbenaively in Horith Arcot district of Maodres
S'!;;z,te. & ohort duration type with bunch habit of growth,
cax"}mot stand long periods of drought. Leaflets: ILarge,
15.éh11 green. Pods: Ompll, 1-2 - geoded; beak -~ distinct;
veil.ns-ﬁiistinct; consiriction - shellow bo medium;

oshell -~ very bGhin. Xewnels: small, light rose, rounded,
plep, non—~doxmant. This straia iz sbout 105 doys

.

du‘mtion end ie suiteble for both reinfed 2nd irrigauted

cYopping.
|

2, Field: The experinent was laid out in the dry land
|
block of ‘the Agriculiursl College Faym, Vellayani.
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| The soil is red loam with saundy texture. Soil
-r;malysls was carried out for svailzble nitbtrogen,
%v:-,i.lable phogphorie acid, available potash, total
potesh, botal culelum end evailable celcium. The

I
following ave the velues obiained. <

|
Availoble niirogen ~ 280 1b. per acre (medium)

|
Availeble phosphoric scid - 28 1b. per acre (medium)

t

Total potash 124 1b. pexr acre {low)

Avoileble pobtanh

16 1b. per acre (vory low)
2480 1b. per acre (low)

Lime (Ca0)
Avallable caleium - 1,25 m.es per 100 gruns

I of soil.

pH

5,7 (medeum 20id)

!
3. (1) Feriilizers.
JI

|

i

of the effect of graded levels of lime aud pobash only,

Since the investigation was confined to a sbudy

‘he dese of nilrogen and phosphorle acid wes kopt
dnifowm Tor all the treatmente. Opbimum levels of
nilrogen and phosphoric acid for gromndaut crop in

1
;I{erala have nob been worked out. The Fecrtilizer Vork

Shop Seminsr of 1961 heos recommended an »rbjtrary dose

of 10 1b. N, 30 1b. ’205 und 30 1lb. 1&20 pey acre for tlhe
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g:‘romldnut crop under Kerale conditions. DTaking this
recommendation as the approximate basis, 'the levels of
I

different nutrients wore fixed with minor alterstions.
{
| !
| Wibrogen and phospheric acid were applied in gll

the plots at & uniform robe of 10 ib. and 20 1b. por
acre a3 ommoniuvm swlphale and super phosphate

r:espae tively., They were analysed and found {0 contoin
20 percent nilrvogen and 16 percent water coluble

p%xosphorle acid,

I
|

l Polash wos applied in the form of wuviabe of
I

po bagh a2nalysing 60 percent K20’ at bhree levels of
2? 1b., 50 1lv. and 75 1lb. per acre, A4s the soll is

highly deficient im pobzsh, the mlaimum level was baken
|

e 25 1lb,,y which is more or less on x par with the dose
|

roecommended by Panikkar (1961). The higher levels of
|

5q 1b. and 75 1b. were included to situdy how fzr this

will cconoamically conbribute to the incresse in yield

and ¢ll comleat of the ovop under Leralse conditidng.

Houg (1953) has reported thet oil combenl of growndnud
!

eeleds cenerslly increases in rcgsponse Lo pobash.

\
Lime was applied as hydroxide of lime at bthree

levels of O 1b., 750 1b. =nd 1500 1b. per =mcre. The




|
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lovels of lime was fixed by estimating the actual lime

|
|

gequirement of the soil and tsking the highest dose ab
dovble the actual requiremont,

!

(ii) Treatments: |

I
| The following were the nine t{remiment couwbinations
included in the trial.
m‘reament Wo. Lime Po bash (Kgo)
1b. per acre lb. pexr acre
: 1 o} 25 1
2 750 25 !
3 1500 5 |
4 0 50
| 5 750 50 |
|6 1500 50 |
| 7 o] 75
1 8 750 75 |
9 1500 I

|J The different levels of nulrients are denoted by
the following symbols.

|

0 1b, Time Ty, *
750 1b. Line L i
1500 1b. Lime L2
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| 25 1b, Potash K,
|

| 50 Lb. Potash &,
“! 75 1b. Poash Xy

(i?i) Aoplication of fertilizers.

‘l The full quantity of the ¥hree fortilizers wes
a@%lied in a slngle dose prior to sowing and worked into
thL soil using spade. The lime was applied in a single
do;e 30 days before sowing and thoroughly incorporated

in%o the soil, |
i

l

4-1} Layout.
i i
‘ The lgyout adopled was factorisl experiment in

|
1
ra*domised block design o8 recommended by Panse and

Sukatme (1957).
J

| i
Designs 3x3 Factorial experiment in

randomlsed block design,

| Replication? Four

Size of plob:  Gross - 28* x 16"
Net 26' x 14!

i

Spacing -~ 6" x 6"
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|

| he number of replicabions ond plob size were

fixed gp suggested for sbanderd Agricul tursl exporinenbal
\
technigues.

| |
5. SOWinE
\
' The seeds were shelled prior 1o sowing. Groundout

E

kernels were dibbled in singlea at one inch depth giving

a spacing of 6" x 6", whioch is the optimum spaecing
1 t
recollzmnended in Medrzs for the bunch type razised wnder

ra.in{fed conditions, Sowing was done on ‘the 20th June,
1963'1, which is lhe optimum season for sowing short |
duration groundnut types in this tract. Proper protection
was vaen to the seeds From birds sud rodents. Gap

fill}ng was done one week af%er sowing. ‘

6. After cultivation

‘1
|  One hand heeing snd easrthing wes given three weeks

af’he‘:“ sowing just at the comuencenent of flowering. Hand
|
pulliﬂ.ng of tall growing weeds was done twlce during the

loter ntages.

\) Adequate plant protbection measures were baken es
a pre]ventive neasure sgainat postc ond digosses. One
prevé\ntive gpraying with Fytolon (1 1b, in 40 gallons)
was given ageinst any possible asltack of 'Tikka' leaf-spot

|
‘l
|1
|
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disengs, when the corop was one month 0ld. There was no
1n:cidenca of any pests though there was slight incidence
of) 'Tikka' leaf-aspot disease gt ihe 5loge of maturity of

th‘c‘e ¢rop. JAnother spraying with Fytolon was given at

thﬁ.s stnge.
[
|
T.! Harvest

‘! The oxop was hervesbted on 26=-9~1963, DBefore
ha.‘x"ves*bing the net plot, two rows all round each plod
left a3 guard rows were Lirst removed. HHarvesting was
dmi]m by Lifting the plan’ds and separating the nubfs by

hE.‘X‘ldo

8.1
|

mez‘asurements were recorded in lhe metbtric units.

J
(i) Height of the plont at materity
|

|

Oherscters studied

The following cheracters were sbudied. A1}

Twenty plants were selected at rendom from each
plot befoxre harvest, the height messured individusily

ané: the average worked oub. The height wes baken from
bhs‘e‘ cotyledonary nods to the berminal node, and !

expressed in centimetres.



- 26 -

(i1) veight of pods per plent
i
Pods from each of the iwenty plants selected above

welre separately collected and the wet and dyy weights
recorded. , The average dry weight per plant was ‘

|
ca](.m:lated. |
[

~)

1
(1i1) HNumber of pods per plant
l 1

] The pods collected from the Lwenty plaunts
|
ae?arabely were cownted undey the following two
|
categorles and the average per plant wovked out.
\
J (a) Fully matured, immature and tender pods

|
“ {b) One seeded and two-zecded pods.

(i.W) Root nodule counts
I

The number of root nodules from Len plmts“
selected ot rondom from ezch plot, were counted for

individual plconis end the average calceulated.

(v} Yield of pods

1 The wet and dry weighb of pods obbained Lrom the

|

net plot of size 26'x 14' were recorded for all the

|
tnirty six plols in the erperiment,




(vi) Yield of shoots

The wet and dry weight of shoots obtained from

each net plot was recorded.

(vii) Natural-test-weight

This ie the weight per unit volume of pods (nutis
in shell) mnd is utilised in assessing the maturity end
development of kernels when the pods are dispoeed by
volume, TFor this purpose the welght of one local mecsure
(pakke-hoaped) of pods was recorded for the thirty six
plots separately. I

(viii) yeight of 100 _pods

The weight of 100 pods from each plot was

|
recorded, by teking rendom samples.

(ix) Weight of 100 kernels |

The weight of 100 kernels was determined as aboves

|
{x) Shelling porcentage L

The shelling percentage is expressed as the welght
of kernels when the weight of the whole pods is taken as
100; +his is lhe percentsse of kernels Yo pods by weight.
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|
For calculebing shelling percentage, 100 grams of pods
from each plot wae taken by rondom selection, chelled
and the weight of kernels recorded and expressed in
porcentage. The determinations were done on dry basis.

I

(xi) 0il content ]

01l estimatron was carrvied out a3 per procedure
given by sartha and Sethi (1957) by exiracting the oil
cheuiecally, sdopting the cold percolation method and
estinating gravimelrically. The extraction was done in
duplicate for each of ‘the thirty six samples of kernels
drawa abt rendom. The kernel samples were oven dried,
before the extrsctiion. Three hundred milligrams of the
kernel sauple was scourabely weighed, ground well with -
powdered pyrex glass and anhydrous sodium sulphoie in a
clegn dry mortar, and packed in a glass percolator., The
percolation was done using pebroleun ether of B,7.
70-90°%C 2nd the exlracted oil weighed end expressed as

percentage,

BT

W ® “7%54,,0
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CHAPTER 1V

BXPERIMENTAL RESULTS

The observations, nzmely, height of plant at
mgturity, weight of pods per plant, number of pods per
plant; percentage of iwo-seeded pods per plant, number
of root nodules per plant, yield of pods, yield of
shoots, natural-test-weight, weight of 100 pods, weight
of 100 kernels, shelling percentage and 0il yield, taken
at the pre~harves+t and post-harvest stages of the TV 2
groundnut crop were snolysed statistically. The anzlysis
of verience tables are furnished in Appendix I +to XII,

The mean ylelds are given below.

The levels of lime were 0O, 750 and 1500 pounds per
|
acre znd the levela of potash were 25, 50 snd 75 pounds
of K50 per acre. The following notations are adopted to

rapresent the treatments.

Lo = No lime
L1 = 750 1b., lime per acre

L2 = 1500 1b. lime per acre
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K1 = 25 lb.‘KZO per acre

N
[ ]

50 1lb. K20 per acre
|

75 1b. K?_O per acre

As  Pre-harvest observations,

w
8

1. Height of plant at maturity:

The mean height of plants (in cums.) at maturity
show slight increase with the increase in the level of
potash. Corresponding to the; different levels of lime
also there is slight variation in mean height, the level
L2 giving the maximum mesn height of 7%.66 omg, But none
of these is found to be stat:‘iatically significant. The
intergction gleo is not significant a8 evidenced by the
analygia of variance teble in Appendix I. The mean
height in centimetres corresponding to the trestments are
given in Tgble I.

2. Weight of vods per plant:

The effect of lime on incresping the weight of
pods is pronounced, the mean weight of pods being 13.86,
21.86 and 22,58 grame per plant, showing an increase of

10 percent for L.' and about 14 percent for I.2 ovex Lo.
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TABLE I ~
\

Height of plant ot maturity |

Doses of potash

Doses of lime Average

K, K, Ky |
i

L, 72.69  73.62  73.99 73.43
i
j

5, 63.10 T4.69 T4.32 72,37
|

I, 80.81 71.97 74.20 75.66
\

Avorage  T3.86  T3.42  T4.17 73.82

General meen

i
C.D. (5 percent) for feriilizer means - 9.1“6

|
|
|

!
!
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The level L1 is giving significantly higher yield than
Lo, but the incresse due to L, over L1 is not found to be
significant, but L2 and L1 are definitely superior to Lo.

The mean weight of pods per plant shows an
increesing trend with the levels of potash but the

differences sre not stgtistically signifiocant,

Tventhough the interaction between lime znd potash
is not sigaificont, there is a delfinite indication that
cowhined epplications of llme znd potash give higher

values for weight of pods per plant.

The snelysis of variance table for weight of pods
per plant is given in Appendix II, indiecating that the
effeot of lime is significent and the effects of potash

and interactions are not significent.

The Table I1 gives the mesn weight of pods
corresponding to the treatments.
A
3+ Bumber of pods per plant:
The mean percentage of mature pode per plant snows
progressive increase with inorcase in levels of lime, the

percantage being 80.69, 81.52 and 86.56 per plant, thus



- 33 =

TABLE II

Weight of pode per plunt ™

‘ Yosos of potiash

Loses of lime Average
K1 Eé K3
LO 19.13 20.80 19.67 19.86
L1 21.55 22.34 21.68 21.86
La 22,27 21.34 24.13 22.58
AVoLase 20,98 21.49 21,83 21.43

General mean

C.D. (5 percent) for fertilizer means ~ 1.76

C.D. (5 percent) for combined treatment means - 3,05

Conclusion: L2 L1 L0
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showing an increzse of 1 percent for L1 and T.2 percent
for L2 over I’O‘ The level L2 is slatistically significent
‘o L1 end LO but the inorease due to L1 over I'O is not
significent. Corresponding to the levels of potash, the
increase in the number of pods per plani is negligible.

The interaction effect is 2130 not aignificent.

The analyals of variance tzble for percentage of
malure pods per plunt 8 given in Appendix III, indicuting

‘the significant efisct of liume.
<

The mean percentage of mabure pods per plant rs
influenced by the different trectments is gaven in
Table IIiI,

4. Zercentage of two-seeded pods per plant:

The effeet of lime in incrcesing bhe perceantage of
{wo-secded pods per plant is seen pronounced, the mean
percentage being 81.15, 83.94 and 85,83, showing an
increase of 3.4 percent for L1 end 5.7 percent for L2
over I.o. The increcuse due to L2 over Lo is etatistically
aignificent while the levels 12 and L1, 131 and I'O are on
2 par with each other. Thore ls no progreseive increace

in the percentage of two-seeded pods per plant

“r
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showing an increase of 1 percent for L1 and 7.2 percent
for L2 over I’O‘ The level L2 s slabislically significent
to L1 and I’O but the increase due to L1 over I'O is not
significent, Corresponding to the levels of potash, the
increase in the number of vode per plent is negligible.

The interaction effect is zlso not gignificant.

The analysis of variance itable for percemiage of
mature pods per plunt 18 given in Appendix IIX, iundicuting

the signsticant eflect of line.

The mean percentage of mature pods per plant o8
influenced by the different trestuente is given in
Table I1I,

4. Percentage of itwo-seeded pods per plenk:

The effect of 1ime in incrcasing the percentage of
two-seeded pods per plant is seen pronounced, the mean
percentage being 81.15, 83.94 and 85,83, showing an
increase of 3.4 percent for L1 end 5.7 percent for L2
over Li;. The increaze due Yo L, over Lo is statistically
gignifiaani vwhile the levels 52 and Is1, 131 and Lo are on
a par with each other. There is no progressive increese

in the percentage of two-seceded pods per plant



TABLE TIiI
i
¥
Number of pods per plant

Doses of potasih

Toses of lime Average
K1 Kz 1&3

I-o 82,37 82,03 77.67 80.69

L1 80.42 81.90 82,25 81.52

Lg 86431 87.26 86.12 86.55

Averasa 83.03 83.73 82.07 82,92

General mesn

C.D. (5 percent) for fertilizer means - 4.38

C.D. (5 percent) for combined treatment means - T.61

Coneclusion: 1.2 1,1 Lo
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corresponding to lcvels of potash. Zventhough bhove is
no evidence of interaclion, bherc is every indicslion
bhal combined gpplieation of lime und pobash results in

the inocreosed numbor of itwo-sceded nods per plont.

Ihe anolysis of varicace table for percevtage of
two~sceded pods per plont, indlcating the significemt

effeet of lime, is given in Appendix IV.

The mean percenbage of two-sceded pods pexr plant
a8 affecked by bhe vorious rcatmrenis is siven in

Table IV.

5. Number of root noduies per planl:

Application of lime hag contributed to a signi-
ficent increesse in the nuaber of root nodules per plaont,
‘the mesn number being 88.6, 95.6 ond 98.8, bhus recording
sn increzse of 8 percent for L1 and 11.5 perecent for L2
over Lo. The incresse dus o 141 and L2 over I‘O is

sbotistienlly significent.

Corresponding to levels of potnsh bthelir ig
increaging trend in the mean number of nodules per pleanb
though bhe difference ig nol significonb. Conbinglions

of lime and polash have sncwn grecter number of root
nodules per plont.



TABLE IV

Pexcentage of two-seeded pods per plant

Doses of potlash

Doges of lime Average
K1 K2 K3
Lo 81.21 81.03 81.20 81.15
L1 83.87 82.53 85.42 83.94
L2 86.31 85.74 85.43 85.83

Average 83.78 83.10 83,95 83.64
- General mean

C.D. (5 percent) for fertilizer means -. 2.88

C.D. (5 percent) for combined treatment means - 5.03

Lo

Conclugiont L2 L1
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Appendix V gives the analysis of variance table

for the number of root nodules per plent.

Table V shows ‘the mean number of root nodules per
plant as influenced by the different treatments.

B. Post-harvest obsexrvations.

6. Yield of pods:

Lime hes favourably enhanced the yield of dry
pods (in kilogrems) per plot, the mean weight of pods pexr
plot being 10.506, 11.138 and 11.761, showing an inorezse
of 6 percent for L1 and 12 percent for L2 over L.. The
inercase due to L2 over LO is siatistienlly significant.
The lavels L2 znd L1, L1 and LO are on a par with each

o thex.

There is glso increase in the mean yield of pods
per plot corresponding to the levels of potash, K2
recording the maxiwum inecrease of about 8 percent over K1.
However the different levels are not sigmificant. There
is also definite indicetion that combined spplication of
lime anid potash contribute to general inercase in the
yield of pods. The treatuent combination of 1500 lb. plus
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TABLE V

Number of root nodules pex plant

Doses of poiash

Doses of lxme Average
4 Ky =)
Lb 87.4 90.6 87.9 88.6
L1 94.1 96.8 96.0 95.6
L2 93.4 98,8 104.1 98,8
Average 91.6 95.4 96.0 94.3

Ceneral mean

C.D. (1 percent) for fertilizer means - 6.23

C.D. (1 percent) for combined treatment mesns - 10.83

Concluszion: L2 L1 LO
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50 1b. K20 per acre has recorded the maximum increase in

yield of 20 percent over the control (25 1b, K20 alone).

The anclysis of variance table for the yield of
pods per plot is given in Appendix VI, indicating that
the effect of lime is significant.

The mean yield of pods per plot as affectdd by
the various lreatments is given in Table VI.

7. Yield of shoot:

The effect of lime in increasing the yield of dary
shoot (hey) per plot is seen highly significsnt, the mean
yield being 32.62, 34.33 and 42.70 kilograms, showing an
increase of 5.2 percent for I’1 and 31 percent for 1'»2 over
Lgs The increase due to L, over L1 and Lo is stalistically
significent. The levels L1 and Lo are on a par with each

othex.

Increasing levels of polzsh have aleo contribubed
to slight variation in the yield of shoot, K2 giving the
meximum mean yield of 38.52 kilograme. There is no
significant interaction effect though the combined appli~-
cabion of lime and potash have given greater shoot yield.
The treatment combination of 1500 1b. lime plus 25 lh. K20
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TABLE VI {

Yield of pods

Doses of potash

Doses of lime Average
KT K2 K3 {

Em 10.285 11,197 10.037 10.506

L1 10.747 11.770 10.897 11.138
L, 11.322 12.247 11.815 11.761

{

Average 10.784 11.738 10.916 11.135

Genersl mean

|
C.D. (5 percent) for feriilizer means - 1.07

]
C.D. (5 percent) for combined treatment means - 1.85

|
[
Conclusion: L2 51 Eo ]
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per acre has recorded the maximum increase of about 55

1
percent shoot yield over the comtrol (25 1b. Kao alone),
|

L]
Appendix VII gives the analysis of variance table
for the yield of shoot, indioating the significant
effeet of linme. |

The mosn yield of shoot corresponding to thle
treatments is given in Tebie VII, :

8. Shelling percentage: \

Theve la gignificent increase in the shelling
percentage corresponding to the levels of potash, lthe
mean percentage being 78.43, 81.39 snd 82.60, thus'
recording an increase of 4.4 percent for K2 and 5.3 percent
for K3 over K1. K3 is found stabtistically significont

|

over K, and is on z par with £,. Though there is '
progressive increase in shelling percentsge corresponding
4o the levels of lime, the difference is not signiéic@t.
There is no evidence of interaction either as indiéahed

by Appendix VIII, i

i

Iable VIII, given shows bthe mean shelling percentage

an affected by the various Lreatments. |
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TABLE VII

Yield of shoot

Doses of potash i

Doges of lime Average
K1 K2 K3

t

I’O 29,06 35.81 33.00 32.62

L.I 35.50 37.50 30.00 34-3.}

L2 45,00 42,25 40.87 42.70

i

Average 36.52 38. 52 34.62 36055

General mean

l
¢.D. (1 percent) for forlilizer means - 7.10

C.D. {1 percent) for combined treatment mesns - J12.30

Conclusions: I-2 L1 I’O
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TABLE VIII

Shelling percentage

Doseg of potash

Doges of lime Average
K1 K2 K3
L1 78,06 81.38 80.67 80.0ﬁ
L, 81.43 80.69 85.05 82.39
Average 78.43 81.39 82,60 80.81

General mean

¢.D. (5 percent) for feriilizer meens - 3.06

C.D. {5 percent) foe combined treatment means - 5.30
1

Conclusion: Ky Kp Ky




- 45 -

9. 0il yield: \

The effect of potzsh in increasing oil yield is
found statistically significant at the level K2, while
at the level K3 ‘there is considerable decrease in‘the
0il yield. Corresponding to levels of lime there is
depression in oil yield. The decrease in the mean oil
yield due to L1 wag about 5 percent and due to La‘about

T percent ovor LO' There is no evidence of inberaction.

|
Appendix IX gives the analysis of variance toble,
indlcaling the significanl effect of potash in increasing
the o0il yield and the significant effect of lime in

depressing the 0il yield.

The mean peorccntage of oil yield as influepced by

the various treatments is given in Table IX. ﬁ

i
10. Natural-test-weight (Weight of one loeal measure of pods)
1

The gpplication of lime is found to have &
pronounced effect in increasing the weight (in gréms) of
one loczl mezsure of dry pods, the mean weight being
475,66, 482,33 and 484, thus showing an inorease of 1.4

percent due ‘o L1 and 1.8 percent due to L2 over Lo.

i
|
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TABLE IX

0i) yield

Doges of potash

Dogea of lime Average
K‘1 K2 K3

I’O 46,08 47.75 44.41 46.08

1.1 45,00 44,33  42.25 43,86

L2 43.66 4311 42,08 42,95

Average 44,91 45,06 42.91 44,29

General mean

¢.D. (5 percent) for fertilizer meens - 1.63

C.D. (% percent) for combined treatment means - 2,82

Conelusions: Lo L 1 L2
K2 K1 K3
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Corresponding to levels of potash aiso there is progressive
increase in the mean weight, the increase being 1.8 percent
due to K2 and 2 percent due to K3 over K.,. Neither the
levels of lime noxy potash are statistically significant.
Eventhough there is no internciion effect, there is
indication that lime and potash combinations favoursbly

increase the weight of one measure of pods.

The aneslysis of variance btable for the weight of
one local weasure of pods in given in Appendix X and the
nean weight of pods as affected by the different treat-

ments are given in Table X,

11. Neight of 100 pods:

Lime is found to favourably affect the weight of
100 pods showing an increase of 1.5 pevrcent for I-l‘1 and 2
percent for L2 over I.o. There is significont inerecse in
the weight of 100 pods due to the levels of potash the
level K3 being sbtatistically significant over K1. But
none of the levels of lime are found stiztistically

significant,

Appendix XI shows the analysis of varience teble
for the weight of 100 pods and Table XI given indicates
the mean weight of 100 pods (in grams).
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TABLE X

Natural-tegt-weight

Dosea of potash

Dosea of lime Average
K1 K2 K3

Lo 476,00 472,00 479,00 475,66

L1 471,00 493.00 483,00 482,33

L2 476,00 484,00 492,00 484,00

Averase 474.33 483,00 484.66 480,66

General mean

0.D. (5 percent) for foriilizer means - 11.60
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TABLE XI

Weight of 100 pods

Doses of potlash

Doges of lime Average
K.' Kz K3 i

Ioo 87.00 98.00 96.00 93.00

L.' 95,00 94,00 96.00 95,00

Lz 95.00 92,00 100,00 95.60
Average 92,30 94,60 97.30 94.70

General mesn

C.D. (5 percens) for fertilizer meens - 4,68

C.D. (5 perceni) for combined trealuent means — 8,13

Conclugion: K3 K2 K1



|

|
12, Height of 100 kernels?

The effect of »otash is found favourable in
increasing the weight of 100 kernels, the mecan weight
being 41.3, 43.6 znd 45 grems for the levels K1, Kz and
K3 respectively. Lime is found o have g depressing
effeet on the weight of 100 kernels. None of the levels

of lime or potash are found statistically sigrificant.

|
The snslysis of variance table for the weight of

100 kernels is furnished in Lppendix XII and the meon
weight of 100 kernels corresponding to the different
treatnents is given in Table XII.

Economicas
I

The econemics of application of the different
|
treatments is furnished in Table XIII.



| TABLE XII

Weight of 100 kernels

Doses of potash

I
|
|
|

Doses of lime Average
K1 Kz K3
| Lo 40,0 AT.O 46.0 44.3
L1 41,0 43.0 43.0 42.3
L2 43,0 41.0 46.0 43.3
| Average 41.3 43.6 45,0 43,3

General mean

0.0, (5 percent) for feritilizer means = 4,49



CHAPIER V

DI3CUSSION

The prescent investigation was an attempt to study
the effect of graded doses of lime and potash over a
basgl dose of 10 1b. N and 20 1lb. 1’205, on the yieid and
qualidty of <the popular short duration strain of TV 2
groundnut. The soil in whach bhe experiment wes laid

out was a wred loam, deficient in liue sud potash,

The plent cheracters which contribute direcily or
indirectly to yield and qualitby of produce were studied
to ascertnin the magnituvde of response ol each charzecter
under observation. The datz were analysed stalishically
end the analysis of varisnce tebles ave furnished in
Appendices I to XILI. From bhe vesulls obteined, it can
be seen bhat most of the cherackers studied responded
significanily to the various breatments and even those
that were found not significent showed a Lrend in favour
of certain treatmentis in yield and quality attributes
like natburel-tes b~weight, weighs of kernels, ocic.

These sre discuvsed hereuncer.
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1. Height of plant at burd by s

From the rosults preseated in Table I, it can be
seen that there was slight increase in the mean height
of plant corresponding to the highest levels of lime
and po beshe

Borlier work by many workers in the United
States has shown that the vegeislive growbh of peanut
plont was stimnlated by the added potash, Vegetative
srowth is a character largely influenced by nitrogen, by
inergased neristenabic activity and otlher nutrients had
a compargbively minor role 5o play, but, for the full
mensfestalion ol the Tunckions ol nibrogen, the presence

of adsguale dose of potlzsh is necesvary.

In the preseut invemtigation it wss noticed that
plants in limed plets had grester mumber of root nodules.
Henoe the increase ia growth in limed plois may be also

due o 1he added nitrogen by the root nodule bacteria.

2, Jeight of pods pex nlan'b:X

The data presenbed in Toble II show that the
welght of pcds hed progressively increased due to

applications of lime and potash at highor doses. The
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inergase due bo application of lime was found bto be
10 percent for 1-1 and about 14 percent for L2 over the
control (LO). The effect of pobtash was found not
statistically significant,

Strouss and Grizzard (1946) have reported that
the percentage coleiun sgturation of the exchange complex
was correlated with the average weight of nutls produced
by e plant. One of Lhe major roles of czlcivm in groundnut
nulrition is to reduce the zboriion of ovaries and thue
contribule to increasmed fruit £illing, Well filled fruits
naturally have a greater weight. Thus the increzse in
wolght of pods due to addition of lime may be explained
due to the presence of larger number of well filled pods
per plent.

3. BNumber oi nodg per plrnbs

Ihe yield of groundous is dlrectly corvrelated wikh
the number of pode produced im a plant. Brady (1948)
aoted incrrene in the number of gynophores due to
application of dolomite ¥ime-sbone. Ixpevrinents in North
Caxolinn hove shown that onm a 20il low in both potessium
and caloium the yield wz‘sv slegnificanily incressed from
the addition of potazsh when adcguete supply of celeium

was aupplied.
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In the present investigation, the wresults showed
{Table III) that addition of higher doses of lime had
significantly increased the number of melured pods pex
plent. The highest level of lime at 1500 1b. per aere
had reco::'ded sbout 7 percent increase over no lime. The
effect of potash was found megligible, when azpplied
glone, but in combination with lime the efiects were
found vomarkable., Tha level of polash at 50 1b. KQO in
combination with 1500 1b., lime per scre had recorded Lhe
highest percentage of 87.26 of matured pods per plant.

The trend of resultis in the present study is in
agreevent with the findings of Brady (1948) =md other
workers in North Carolina. The increase in the number of
pods per plant due to lime applicotion may be explained

due to the foxrmation of grenter nuzber of gynophorass.

4. DPercentege of bwo-secded pods pex plent.

The peculiny fruiting habit of growndovut, in
developing its pods undergroand, has the peculi:r effect
of both ped-filling and slelling percenbzge being
adverzely sffleccted by a leck of coleium in the fruiting
medivm, Ozaleium is reguired in the early anbtzges for the
elongation of the young gynophore and a2t laler stages

for conditions of protoplasm, wall foruation, ete.
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raguired in frult growth and development. Under such
deficiency condition of caleium in fruiting medium
Nagaragan (1959) obmerved bhat the basal seguent alone is
developed in btho pod, while ihe distal portion remaine as
en elongated stump, with the ovule sborted inside. Smith
(1954) has aleo veported the abortion of ovules due to
calcimm deficiency. As o corolliavy, the number of two~
seeded pods developed is closely corvelaled with the
evallablility of celcium inr bthe frulting medium end this
is borne out by workers like Colwell, Brady and Pilend
(1945), who found that liming the soil incremsed the
proportion of two-seeded pods in ‘the groundnut orop.

The data in Tuble IV clearly indicate that the
percentage of bwo-seeded pods hod considerably incressed
by the appriication of lime. There was progressive
incoresso in ‘bhe percenisge with the increase in the dose
of lime, the inoreamse being 3.4 percent for L1 and 5.7
pexcent for I’2 over conbyol (Lo). The level L2 was found
statlslically significant, The reoult in the present
study is thus In agreewent with the £inding of Colwell

and others,
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9. HNumber of rool wodules per plant

The essentiality of caleium for groundnut is
nowhere moxe in evidence bthan in nodulation, which wes
severely affecled by lack of calcium in Lhe growing wmedium,
even wheri bthe seeds had been inoculnted with the
appropyriate nodule bacteria prior to sowing. This is
also true in obher legunes. MNenn (1935) hzs reported that
addxiion of lime to vivgin so.is (pH 4.5 - 5.3) vesulted
in lorge increase in nodulalion of pemmuils. The
beneficial elfects of calcium for legume noduiebion hos
been noted by workers like Davis eb gt (1929), Albretch
(1936), Mec.Calle (1937), Spencer (1950) and Nagorajan
(1959).

The results prescnted in Toble V show that
addition of line had significaently increcpsed the root
nodule ponpulation per plans. The levels of lime were
atatistically mignificoné over no lime. The vesult in
the present Invesiligalion thus confirms the findings of

previous workers.

6. Yiegld of pods

The imporionce of lime in cnsuring good yields in

groundnut hos been roporied by scoversl workers.
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Middieton (1945) found rooponse to celcium applications
in soils with low exchangeable cazlcium., Rogers (1945)
obtained five fold increase in bthe yield of spanish
veanuds by increasing the omlcium level in the soil
from 400 pounds G:a.CO3 equivelent per nore to 800 pounds
by the spplication of lime. Glondonhill (1947) hes
reported 35 percent increase in yield im Dost Africe by
the application of 3 tons lime per acre. Puh (1953)
recorded an increazsed yield in pemnut by 43 percent by
the application of lime ab 1500 to 3000 kilograms per

hectare.

Under Indian condliions, Seshadri and Sayeed
(1956) noted that in the laterite seils at Nileshwar, in
Kerala, liming the soil with slaked lime at 4 cwt. ner
aore hes given subsianlial incresse in yield.
Venkata 120 and Govindarajem (1960) have reporbed 10
perceant increase in the yicld of pods by liming bhe soil
with half a lon of lime per acre in the Ted loam sollis
of Hebbal, ir Mysoro Stiate. Xoilhandarsman (1960) has
repoxted a 43 pevcent imcrease in vhe yield of pods by
the gpplicslion of lime at 7000 1lb. per acre to acid
soil wibh pH 4.5. Chekrebarithy ¢t al (1961) found in
Bihar bthat liming the soil with pH 5.3 at 3600 lb, lime

alone per mcre increased growndnmut yield by 123 percent



- B0 -

g8 agcinst 18 percent by NPK Ceriilizers glone, The
coxibined aprlications of lime azpnd NPK fertilizers has

recovded 154 percent increased yleld over control.

Investigations in bthe United Staetes on polassiua
nulyition in groundnud hove showa Lhed despile the
reludively large zmount of I ebsoxbed by pesnute, the
yield responses Lo appilrcabions of pobash ferbilizers
wero ofven oswall oy negligible even in soilo of low
nolagsiwe conbtonl. Colwell and Brady (1942) nobed in
North Cayolins thecé the yilclds were achtuslly reduced by
the applicebion of polish. brady el gl (1946} found in
Horih Uorolias, laalk, on & soll low in bobh poiassium and
eclerum bheve wee significemnb inorease ln yield Ilvom the
addi blon of po lesl shien adequate otloium was Supplied.
Votioud u ¢ nddibion of enleium, »notuwsh was Loand Yo
decrcase bhe yield ou peanu.s. Jobn eb gl (1948) from
enperuaentis condacted in Madras hove fouad that higher
doses of poiosh at 0 nd 75 Lo, KEO Der ore over a
besal deesping of cattlenaymure rave bthe best reosuliw.
“anikkar (1961) hes reporicd Ihiol sn average Teoponse
of 4.8 1. vty por pownd of 1&20 v, 8 obbaited at Akole
for the epplicsziion of 25 4o 35 1b. K20 per agore. The
resporse at Tindivenum for ihe upplication of 25 1b. 220

per acre was found to be 4.5 th. nuts per pound of KQO.
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The results of the present investigation
prescnted in Table VI indicabed that the spplicstion of
lime had & prnounced effect in increzsing the yield of
pods. There was progressive increase in the yield of
poda corresponding to the ralse in the level of lime, lhe
increase being 6 percent lor 11 and 12 percent Lor 132
over I’O‘ Among lhe @ifferent levels of vetzwsh, the level
at 50 1b. 1{20 per acre had recorded Jie maximua yield,
the increazce being sbout 9 peveent over ¥, (25 1b. 2{20).
However this increase was found notl slobisbieally
slgnificant. The hi hest level of 75 1b. KzO had
recorded an inerease of 1.2 percent only over K‘i'

The coubinalion of iliwe and polosh hed osown Gofindbe
supoviority ovor potbush alone wad the increuse in yield
of pode due o lhiese combinabioas genged from 4 bto 20
percent over conbrol (LOK1). The treatumenb coubinablon
of 1500 ib., liwe plus 50 1lb, ALQO peor acre had recorded
‘he wexinun yield of 1465 kalogrmws ol pods per acre as
sgaws b 1230 kilogroms by conlrol (25 1b. ‘*20 zlone).
Ihis increase in yield was aboui 20 percent over the

conbrol zad was found sbebisbicolly siguiflcanb.

The [foregeing findings of seoveral investigators

indicate thet there is favourable vesponse in the yield
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of groundnut to lime azpplicetion, while the response to
notash wes inconsistent. The interesting finding of
Brady et gl (1946) on the application of potash in
combinabion with lime o get good yield responsse in 9oils
low in both potossium end lime is noteworthy. The
response or lack of response fo lime or pobash irg ‘the
different locziitics has been explained in mosl cases due
to the inadequetle or salisfaclorxy level of these

nutrients in the soil.

Teking the overall plciure, the result of the
present study indicate that there exists a quantitative
relationship between lime and polash for their op’timum
ubilisation and a judicious combination of the iwo is
abgolutely esmential to get the maximum yisld resgnaonso
in groundnut. The fact bthat lime-potash combinations
have rocorded higher yields oo compored bo potash glone
fully supports the finding of Drady et al (1946),‘ that
there was significant increase in yield from the addition
of potesh if only =dequete calcium was supplied té the
medium. There was lack of response for potash at ivhigher
lovel (75 1b. K,0). The response to 75 1b. K50 over the
25 1b, K,0 level (contrel) was found nezligible as
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compared Lo the 50 1b. E,0 level over the control. Similar
luimkz of response to higher levels of potesh has been
observed in creps like paddy, ragi and cotltlon. .ié,c-cording
to Dastur (1959) +ho lack of response to poisash at higher
levels ig due to the autrilbional uwnbalance caused by
absonce ol nitrogen. In the present inves Ligabliim it was
found thatbt ihere was a definite irend in increase in the
yield upto 50 1b. K20 znd there after a decz'ea.se.] The

50 1lb. K20 was belenced by 10 1b. nitrogen. Whex‘l po bash
alone wap increcsed wibh mo corresponding inereage in
nilrogen, the yield was depressed. Honoe Lhe 1at;k of
responsd 1o Nligher level of polash may also be dn?.e to
nubtritional unbolaence due to the abscnce of adeqt‘late

nitrogen.
T. Yield of shoots. |

Several workexs are of the opinion that l;r‘za
vegetative growth of peanub nlant is stimulated by added
potash., Burkhart and Colling (1942), Morris (1941),
Rogers (1944), Anon (1345), and Brady and Colwell (1945)
have observed Lhat polesh sbimulates vegetalive érowth
in peanut. Cowle (1951) reported that potash mamuring

increzses the growth of groundnut plant. Comber I(‘1959)
|

i

1’
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has repoxrted that 200 lb. per gere of KCL can enhance
hey yield by 30 percent. Although the vege !:auve growth
of the plant wag not very much affected by ealc:l.um in
general, I'ielding Reed and Cummings (1948) have reported
that addition of lime in acid soils improved the growth
of groundnut plemts. Ko thandarsuen (1960) noted that the
yleld of groundnut haulms increased by 11 percent by the
epplicplion of lime a2t 7000 1b, per acre in acid soils
(pH 4,5).

|
]
The resul+ts presented in Table VII indicate that
lime had significantly inoressed liuy yleld, whllé polash
levels showed no significent diflference. The incroase in

yield of hay due to application of lime wae 5.2 pﬂercent

for Is1 and 31 percent for L2 over L. |

The beneiicial effect of lime on the iuereiased hay
yield way be ablribubed bto lhe indireot effect of lime in
gtinvlebing lhe acbiviiies of root nodule and other
nitrogen fixing bacteria thus enhancing lhe amount of
fizxed nitrogen. The nitrogen is responsible for the

inerocged shoot yields.
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8. Shelling percentage.

Thia is en iamportant character deciding t]%ze
quality of groundnut. The dabta presented in Tabie Viil
show that there was progressive increase in shelling
percentage with inecrezsing levels of lime though!i the
incresse was not siatisticaily significant. On the
okher hand there was significant inorecse in shelling
percentege corresponding o bhe levels of potash, the
increase being 4.4 percent for Ke end 5.3 percen‘b for KS
over 1{1. Mmong Lime-poilnsh. combinations, brealment No. 9
with 1500 1b. lime and 75 1lb. Aeo per acrve had recorded
the meximum shelling percentage of 85.05 showing an

increase of aboub 12 percent ovexr conbrol (LOK.]).[

I% hep been esteblished that one of the béﬁnet‘icial
effects of adding celcium to groundnub groving soils ie
éue to the influence of this element in enhancing the
shelling percentage of the produce. It is also said that
the application of potazssium in bthe absence of ca}lcium
canses reduction ln shelling percentage. The present
investigation has indicated that application of hisher
levels of lime as well as higher levels of potash have

contributed 4o increase in shelling percentage.
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9. 0il Yield.

The comparavive effects of the various treatments
on the oil content of kernels presented in Table IX
indicate that pobosh at the dose of 50 1b. K20 pe;r aore
(Ka) had slightly inareased the 0il yield while at the
highey dosze of 75 1b. K0 (KS) there was a;kuallyi a
reduction in the oil yield. Corresponding to levels of
lime there was & progressive depresoion in oil y:l'eld.
the decreasze in Lhe mean oil yield being $ percenti for
L1 ond 7 peveent for L, over I‘O' The level of Kzﬁ was
Lowmd stet eticslly significent over K3 but was o}ln a par
wikh K1.

A number of investigalérs hzve shown that
fertilizer potassiuvm increamed the oil content of ceriain
crops. Nelson gt gl (1945) veported that libersl appli-
cations of pobash fertillizer o & soil low in potassium
increased bhe oil conbent of btwo varieties of Soyabeans
by an avercze of 1.5 percent. Trosdoff ot al (1947)
and Erown end Pobter (1949) have reported significent
incresses in yield and oil conbent of fxuits from| tung
trees fertilized with potaesium. Houg {1353) has &bated
that 03l content of seeds in groundnut generally
incresses in response to polbaseiwd. Roberston gf al

(1956) found that there wes a negalive rcsponse to
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potassium when more than 15 pounds per acre were 'applied
a8 KOlL. Siveppah (1960) has reported o siight inocrease
in oil content in Sesamum By polash fertilization.

Nagarajan (1959) found that cslcium was of no effg‘ect on

the 0il conlent of groundnut seed.
q
1]

In the prement investigation e slight incx;ease
in Ghe 01l yield wes noted due to polzsh fertilidation
upto = dose of 50 1lb. Kgo.o It wes also noted thatb the
weight of kernels and shelling percentage were increcsed
due %o polash application. These characters naturally
contlribute bo the increased o0il yield. The preselnb
findaing is thus in agreement with those of the pz-lévi ous
workers, who have siabed thel petash ferbilizatio]h

generally conbtribubes bo en increase in oil yieldr

!
10. Nadursl~-tesi-weight, weighl of 100 pods end kernels.

Theue charzeobers detersine bthe qunlity and merket
value of the groundnut pods 2nd kerncls. Though '[bhey
are puvely varictal characiers, liey ~re rcroried; to be
influenced by enviremmenial conditions and mznuring,
particulayly with lime =nd potssh. & lack of celcium
ndversely affect the kermel developrnent, resul bing in

poor quality pods, ‘
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The daba in Tahle X show that there was
progressive linear incresse in bhe nabural-best-welght
of pods corresponding to levels of lime and potaish
‘though the increase was not statistioslly significont.
The lime~polzsh combinations in general have con I’crihubed
to & higher naturgl~lest-welght a8 compared to p«fﬁash

alones

48 rvegords welght of pods, the resulus présen“ced
in Teble 4T aadicabe lhal poevash noad significontly
inercased bhe moan weight ol 100 pods, t.e incresse
being 2.4 peveent for La and 5.4 fox 1&3 over K1. | The
epplication of liume though Lsvoursbly incres-ed ihe

welght of pods, il was found that the lcvels of lame

1
)

were not sbatistically significant, ;
The datm on bhe weight of 100 kewmels pcesieni:ed
in Table XII show Lhat potash applications have i
Progressively incoreased the weight while the levels of
1ling have not coniributed to any increane in the weight.
Some of the treatuent cocubinctions weye found !

aigniflcanb.

Taking the overall picture it was foand l.h:a,’t: the

addition of liwe end glsc pobash at hihcr levels hove
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enhanced the quality of the produce by incressing the
ngtural~tee i~weight and also the weight of pods and

karnels. |

| Meny inveatigatbors agree on the beneficial
offect of calcium in improving the quelity of groundnut
pods. Murrey (1935) has indicated thaet the quality of
peanuts is influenced by calocium 1o a greater extent
than is the quantity of bthe pod. He observed that in
g0lils well supplied with calcium, bthe zernels wez|~e well
developed and lhe pods showad an increase in weight per
unit volume. Adeguabe pobassium end insuf:[‘iciem‘,“}

caloiun resul ted in larger quentity of light t,rotfndnuts.
!
| Workers in U.S.A. have observed that potasysh nay
stinulate vegetative growth but cause a reduction in
peanut quality. Other studles in Georgis, Florida,
Alzbama, South Carolina and elsewhere have given |
inéonrsistent resul ts with potash fertilizers.,
|

The results ol lhe present investigation hgve
indicated that the appliczibion of lime and elso pé btogh
et higher levels hove favourzbly inereased the quality

of the produce.
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Economicas of fertilizetion. i

Table X1II provides the economics of pod ¢nd
shoot yield compared between treatments, the profit or
loss having been calculated on ‘the basis of yield per
acre. The value of nilrogen and phosphoric mcid has not
been Laken into consideration, as these ave coumon for
all treatnents. Treatment No. 1 with 25 1b. K0 s?lone pexr

{
acre has been btaken o8 bthe baee for comparison, !
!

On evaluabion of the economics of bresiments, 1%
was found thaet treainent Wo.d wath 50 1b. K,U slone wes
signilicenlly outetonding with a proflb of RBs.51.58
Tollowed by tlresbuent No. 5 with 750 1lb. liue and 50 ib.
K20 per acre, with g profit of Rs.43.50 '

!
{
Third in order is treaiment No. 6 with 1590 1b.

lime ond 50 1b. K,0 per mcre, with a profit of Re.30.70.
The rest of the Live treaiumenls hove reaulted in lyzz::.:sfing
degrees of losses compared o the base, bhe m.ghésb logs
of R3.29.22 hrvine been recorded by ibrealr end R’"o.gf 7 with
75 1b. &20 alone per acre, closcly followed by lrecivent

No. 8 with 750 1b. lime end 75 1b. £,0 per eove, tho
I

loss susteined being Bs.27.55. 1
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i

The economics of the various treslnents are

indiceted below.

1.
2.
3.
4.
5.
6e
T
84
9a

Zreatucnt
Lime K20
o 25
750 25
150(; 25
0 50
750 50
1500 50
0 75
750 75
1500 15

Profit/lose
Bs, nlP.
(Control)
(=) 17.92
(=} 9.37
(+) 51.58
(+)  43.50
(+)  30.70
(=) 29.22
(=) 27.55
(<) 033

|

t
Summarising -the above discussion, TNV 2 strain of

groundnut was found to respond best in {ihe red loamm soils

of Velleyanl in Kevela, 10 u dose of poiash at 50 1lb. Kao

per acre gpplied im the form of murisle of potash.

Auong

i
lime~potash combinglions, the dose of 750 1b. limle and

!
50 1b. K O per acre appears best from @ consideralion of

1]

the net profit per acre end plso fovoursble effecta on

|
some of the guallty altributes like nabvrgl-best-welght,

shelling percentege elbe. of the produce.

f



CHAPTER VI .
a

SUMMARY AND CONCLUSIONRS !

A trial was laid oul in the Agrioulbural Gollege
Farm, Vellayani, to study the effect of graded d(ﬂeee of
lime end potosh over a basal dose of 10 lb. N 204 20 ib.
P205, on the yield and quality abbiribubes of TV '2
(bunchy type) groundmut. The soil in which the experi-
went was corriecd ont, was a red loawn characterised by
vexry poor potash and lime stabtus. Three levels of
potash at 25 1b., 50 1b. a2ad 75 1b. KZO alone pe; acre
znd in cowhination with thyce levels of lime ab q 1l
750 1b. ond 1500 1b. per zeve, were the treatmenf

adopted for bthe inveslbigation.
|

The soll was anelysed for availsble nlbkrogen,
aveilzble phosphorus, toinl and availsble potassi%u end
calcium. The raesults of analysis showed that thei 80l
wad highly deficient in lime =nd potassium. The :Tc)oil

exhibited medivm acldity (pH 5.7). |
t

I
Plant cheracters such as height at amaturity,
nunber and weight of pods per planl, nunber of wvood
nodules per plant, pod yield, shoot yield, natursl-test-

welght, shelling percenlage and olil yield were studied.



The results were stetistically analysed end the following

conclusions wore drawn. i

1. Lime and polash ot higher levels of 1500 1lb. per
sere and 75 1b. I£20 paer acreo respectively weve found to
slightly increase the mean height of plont as compored

to lower leveld. !
|

2 There was procressive inerease in the weig!h'h of
pods per plent corresponding bo the levels of Jﬁtme, the
increasing being 10 pevcent fox iy (750 1b., lime per
acre) and 14 percent Lor Ly (1500 1b. line) over g (no
lime). The increase in weighbt due lo the levels of

pobash was lound nob significant. i
' A

—_1

3. The percentage of fully mabured pods por pl-nk wes
found Lo be generally greater at the highcst level of

b
line (1500 1b. lime jer acre) in combinalion with] all ihe

three levels of pobash. !

|

4. There was progressive increase in the numbér of
two~seeded pods per plant corresponding o the levels of
lime. él
5e The applicabion of lime resulied in larker

ineresse in nodulation of the groundmnut plaats.
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6. Liming was found to have a pronounced effect on
the yield of pods. The pod yleld increased comi?sponding
to the levels of lime, the lnorease being 6 percent for
7%0 1b. Llrme and 12 percent for 1500 1lb. lime per acre
over no lime. Corresponding to levels of po‘l:e,reshyI there
was lancrease in pod yield upto 50 1b. K20 while at
higher lovel of 75 1b. KEO per core there was no
substanbizl increzee. The level at 50 1b. K,0 had
recoried on increasse in yleld of 9 percent over the

25 1b. K20 level, while the 75 1b. K20 level hed shown
an increanse of about 1 percent only over 25 1lb. KQO.

The cambin.ations of lime and potagh have shown definite
superiority over potash sione, The trestment combingbion
of 1500 1ib. lime plus 50 1b. K20 per acre had rec;orded
the maxinum pod yield of 1465 Kilogrems (3223 1b.) per
acre o8 againsé 1230 fulogroms (2706 lb.) per acre by
eontbrol (25 1lb. K50 alone), This incremsce in yield was
aboub 20 perceni over the conlrol wmd was found tlo be

stobisbically signiflicont. }L
I3 |
Te The yield of hay (dried shoot) wecs considerably
increcsed by the epplicalion of lime, the incresse being
5.2 percent for 750 lb. lime =nd 31 percent for 1500 1b.
|
lime per zcre over no lime., There was no significant

differonce among po tash levels, ‘

—
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8. Shelling percentage was found to increase=
progressively corresponding to the levels of lime and
potash, The effect of potash in increasing shelling
percentage was moxe pronounced than that of lime. The
treatment combinetion of 1500 1b. lime znd 75 1b.1ﬁ K50

per acre had recorded the maximum sheliling percenbage of
85 percent thus showing an incresse of 12 percent! over the

control (25 1b, K,0 elome). ' ;

9. ! There was slight increase in oil yield due, o
20. At

j
higher lovel of 75 lb. Kzo, there was a decrcase in the

potesh application upto the level of 50 1b, K

0ll yield. TIhe meegn percentsge of oil yield recorded
was 44.91 for 25 1b, £50, 45,06 for 50 1b. K.ao and 42,91
for 75 1b. Kzo. Liming was found to have g highly

1

depresaing effect on the oil yield. !

10, Lime and potash at hiher levels were found to
|
favourably increase the qualiby atiribubes like naburel~
|

tes b-welght, weight of kernels etc. |

11. On evalustion of the economics of the various

treatments it was found that the treatment, 50 1b. K20
!
alone per sere showed the waximum profit of Rs.51,58

followed by the ireatment with 750 1b. lime plus 50 1lb.

]
i
1

)
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I
KEG, showing a profit of Re.43.50. The third in oxdeor

was the brealment with 1500 1b. lime plue 50 1b. Kao
with a profit of R8.30.70, while the rest of the treat-

nents showed varying degrees of losses.

12, The results of the expevriment have indicatbed
that, T4V 2 groundnut was found to respond beat in the
rod loam soils of Vellayani, to a dose of potash at

50 lha. K20, suppl.ied a8 wuriate of potash. A8 regards
the combinalion of lime and potash, the lreatuenl with
T50 1be lime plus 50 1b. .1{20 per acre zppears to be ‘the
best from a consideration of bthe net profit smd also
Tavourable effects on sowe of the qualily attribules
like nabural-test-weight, shelling percentage eto. of

‘the produce.
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(xii1)

APPENDIX I

Beight of plent ot woturily

selyslis of Varienoe

Source D.F. SeBa MeSe B
Replioetions 3 3828,87 1276.29

T 2 67.70 33.85 0.28

4 2 3433 1.66 0.014

L xK 4 278.95 69.73 0,58

Error 24 2840. 41 118.35

Tokal 35 7019, 26

Not slgnificant



(xiv)

APPENDIX II

Weight of pods per plant

Anolyswe of varicnce

Source DR Ge8s .S, T
heplicablions 3 865.82 238.80
L 2 47.39  23.69 65.39*
X 2 4,34 2.17 0.49
Lx XK 4 19.01 4,75 1.08
Error 24 10%. 39 4439
fobal 35 1041.95

* Significant ot 5 pevrcenb level



(xv)

A22ndLdd IIX

Jercentess of moture pods per plont

Malysig of Vorilance

Source n.x. 3.5, M.3. F
Replications 3 1396.20 465.40
i 2 242.10 121.0% 4. 44%
hie 2 17.84 8,92 0.32
LxX 4 47.59 11.89 0.43
Trror 24 654.01 27.25
To 61 35 2357. T4

* signifrcent ob 9 percent lovel



Percentege of itwo-soceded pods per plznt

ADPPENDIX IV

Mnglysis of veriznce

Source I, 5, 5.5, M, 8. F
Replications 278.16 92,72
L 128.22 64,11 5.39%
X 2 €.29 3.14 0.26
LxXK 4 12. 42 3.10 0.26
Iyror 24 285.51 11.89
Prtel 35 T710.60

* Significent at 5 percent level



{xvii)

APPENDIX V

Bumber of yoot nodules por pland

Mplysis of variance

Sousce I.F. 3.8. M. 5, B
feplicalions 3 85499,34 28499,78

L 2 559,90 279.95 9,31

K 2 107.12 53.56 1.78
L x K 4 67012 16.78 0&56
arror 24‘ T21. 08 30. 04‘
Zotal 35 86954.56

** Zignificant at 1 percent level
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APPEROIX VI

Yield of pods per plok

Mclysis of varismce

Souvce .. Sefng weBe r
Renliczalions 3 15.42 5. 14
) 2 9.96 4.98 3.43%
K 2 6,40 3.20 2,20
Lx X 4 0-73 0.18 0-13
Ervor 24 34.91 1. 45
Yo tel 35 67.42

* Significant at 5 pevceant leovel



(xix)

APPENDIX V1L

Yield of shootis per plot

Analysis of varience

Souroce L. 7, S¢S M. 3. ®
Replicntions 3 691.90 230.63
L 2 698.93  349.46 8,99%*
X 2 91,08 45.54 117
LzxzK 4 156034 3921 1.00
Ervoxr 24 533425 28.88
Total 35 2572.,00

** Significcnt at 1 pexvcent level



{xx)

APPENDIZ VIIL

Ratural test weight ~ Velzhi of one looul weasures of pods

Analysis of variance

Source D.F. S.8, M. S, P

denticatbions 3 2098.31 699.43
L 2 450. 39 225,19 1.18
K 2 758.72 379436  1.99
b x K 4 822,45 205.61 1.08
Error 24 4562, 44 190.10
To bal 35 8692, 31

Not significant



(xxi)

APPEADIX IX

Welght of 100 vods

Anzlysis of variance

Source D.F. BRI M.S. ®
Replicabions 3 112,55 37.51
L 2 24, 39 12.19 0. 39
K 2 165,72 82,86 2.66
IxX 4 273.78 68,44 2,20
Error 24 T45.45 31.06
Total 35 1321.89

Not signlficont



(xxii)

APPENDIX X

Welght of 100 kernmelas

Malysis of variance

Source .10, Sede eiie £
Replacabions 3 17463 5437
ki) 2 26.05 13.02 0.45
R4 2 92,72 46.36 1.63
Error 24 6383461 28,48
Totrel 35 919.62

ok sigriflcent
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APPENDIX XI

Shelling percentosd

Analysis of variance

Source D7, 8.8, MeSa B

ney lige brons 3 12.90 4,30
L 2 44,99 22.49 1.70
K 2 110,55 55428  4.18+%
I xK 4 £2.76 15.63 1.19
LYTCR 24 317.20 13.22
Tobal 35 548, 10

#* Slenificent o6 5 pevceat level



(xxiv)

APPENDIX XIX

o

Cercentage oll conbent

Mmalysis of varisnce

bonree n, ¥, Faile .5, F
Renl scalbions 3 112.16 37.38
L 2 62,14 31.07 8,22%
K 2 34.60 17.30  4,58%
LxzXK 4 9.30 2,32 Q.61
Lozor 24 90.59 3.78
Total 35 308.79

# Significent &% § percent level
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LAYOUT-FACTORIAL EXPERIMENT IN RANDOMISED

BLOCK DESIGN
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Plate 1




PLATE

COMPARISON OF

1. 0 1b. Lime
2. 750 1b., lLime

3. 1500 1b. Lime

PLANTS AT

+ 25 1b, K20
+ 25 1b, K20

+ 25 lb. K20
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Plate




PLATE

COMPARISON OF

4. 0 1b, Lime
5. 750 1b. Lime

6. 1500 1b. Lime

3
PLANTS AT

+ 50 1bv. x20
+ 50 1b. KZO

+ 50 1b, K20






PLATE

COMPARISON OF

Te O 1lb, Lime
8. 750 1lb. Lime

9. 1500 1b. Lime

4
PLANTS AT

+ 75 1b. K20
+ 75 1b. K20

+ 75 1b. xzo






PLATE S

COMPARISOR OF
1. 25 1b.
4. 50 1b.
[7e 75 1b.

PLANTS
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potash
potash
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