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INTRODUCTION



ITTRODUCTICN

Tho need for inercening ollseced proiustion in tho
cmﬁtry oo agouned vory grest inportonoe due $o the chortege
of 2ible end fatty alds ond tho near foninge proportion of
the pituation. Our delly ownilability of 13.7 g of ¢il is
fa below tho pinivon nubritioncl iovel of 18 g due Lo an-
eonte shortogze of gboud one rmillion tomnco of oll o yoeor
(Modha and Singh, 1980). Thoe congunption kao been 1indsed
by the inahility to meot the denand, due $o sbegnabion in
domestic outpube Heonco thore 1s an uwegont noed Lor inoreage
ing the production of ollgeeds im Indin,

Growmdnulb 'i.z:t the nost imporbont Oi._lﬁ&'&ﬁﬂ crop of indip
wiidch shoresthe largest oilceed arce and osroduction and is
grown In alnooh all the stotoes. OGroundnut kernsls have aboub
50 por cont ol content, In 24ditlon 4o thic 4% is o hipghly
concentreted form of food rich In proielns, B~vitaning end |
inorelss The deficienoy of coreal protein con be nade good
by oupplenentotion of groundmut in the food since 1% contolng
a amfﬁcﬁ.enﬂy high concentyetion of orginine, lyoine and
lcuning (iiaha;ja b oley 1979). Further belng o logunge it
has oleo gob the cepcelty 4o horneos $he inczhoustible stogk
of nitrogen in the atnosphors in pssccickion with the
nitrogen £ixing bocteric.

In Karple, grommdmat occupleos 12,055 hectovcs of lend
and produces 15,208 tomnes of pod with en overase of 1050 ke
por heetore (Anon., 1078). Tho production can further be
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enhenced by bringing more crea uwnder lis culbivation and
improﬁng the yield per wnit area by adopting'.‘l.mproved
manggement, practicec. '

The exrco mder groundnut cultivaetion cem be increased
by oxbending its cultivation to pummor riece fallows which
comeg t0 sboub 2.73 lokh hectares during the thixd crop
geagon, It 4o the most remmmorative crop durlng this season,
wvhich also helps 0 inerease the fortility of the poddy
£1clde. |

Yiarkzed increase in g:c-'oxmdrmt yield was obteined by
edopting improved water managenient practices (Krighneswamy
et ol., 1964 ond AL et al., 1974). But cearcity of uater
is the nmajor yield cone;train'b for abtalning potentiel
rroductivity in groundnud during summer scoson. 1t hag,
tharefore, beecene lmperative to work out the efficiomt and
coonomical method of irrigation, which con maximise the yleld
of the orop, leed to larger coverage of arvea by using the
available supply of\water juéiciousi;y‘. lo precise waber
managenent techniquen heve been developed for groundnut in
Kerala whichaber essential for jullcious ond economic ugc of
wvator for producing optimun crop yleld per unit of irrigated
ignd or per {znit of water upcd in lxrigation.

The importence of phogphorus end potaseium nutriticn
on the growth end yield of groundnut has been studied by mony
workers (Pabil, 1968;601:{:9131( et'al., 19763 Pende et al.,
1971)» Thogphorus end potasgiun regulrcment of groundnut in



tho red loon goilo of Kerola wes oloo ﬂe‘acrmineai (liupalecdharen
19713 Jeyedeyen end Sreedbaron, 1975a cod Feir, 1970). Bub tho
responoe of growadnut 0 phoophorus end potassium epplicotion
in the gendy loom sollp of Xorala end under diflerent poll
colpture rogines wers not stwiieds Thic lg lnporbont since
fertilizer ves efficlency can bo incressced by the proper

vaber nenagenent practices.

Hith the objecto anvipoged in the proviouvo pages, tho
present invootization wos undertolien in tho rice follous
during the gwier scasen of 1979=00, ab Agromonic Heseorch
Gtaticn, Choloknody,

In nudchell the mpjor objleotives of the investigation

Te T otueldy the growth and ylcld responso of @emﬂnut'
o differemt irripobtlon schedulen,

2. T0 £ind out the opbimum levels of yhoophorus end
potaosiun Toguired by the erop undor irrignted cenditions,

Se TO otuly tho offeet of the conbinstion of ir.éiga-
tion and mabricnto om tho rrovtd ed yicld of CTODL,

4. To apsespo the quadity of groumdnut 8s: affocted by
different lovelo of phopphorus ond nobesclun end izrigotion
ochedulen, ' . -

5. To study the coonomies of iveigation and putrient

appiication t0 pgroundnub.
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f REVIEY OF TLITERAZURE

‘ Gramﬁnut is én importént oil msesd orop vwhich io

~ found to respund well to irrigation end phosphorus and potosh
fertilization, Jone of ths major wrks conducted in Indla
and ebroad on the mﬂmca of theme {uctors on growth,
yield, quality mud nutrient uptake of thle crop are revievsd
hereinder, |

| A Irzigetion

(1) "'Ii’act of irrigation on growt QM r_g
' Oohs and Hormer (1959) observed a reduction in the

totel mmber of lesves yxoduced per plaant dus to drought,
Under drought 1l plonic were shortery hod poor root disirie
bution, lszg brmahes &nd leavss and had smellexr leoves
ccntain!.ng lena water then did irrigated plants {Lin et al,,
1963), © Hrl.uhnmaa:w et al, (13964) reported that frequent
irrigations helped to mroducs more vegetative growth, this
being Sndicated by helght meagurensnt ond yleld of haulme
Tenka end lisra (1973) aleo cbservad a decrease in plent
growth with decreasing frejuency of erigmsiou..

Irrigating grouninub once in 12 to 14 days resulted
in inoreeged hauin yleld over rainfed exop {(Gopalaswany ot al,.,
1974)s Gubba Reo et ale (1974) elso reported signifiocantly
bighor bhuse yield by irrizating the crop ab 257 Depletion
of Availeble Soil loisture (msﬁ) from sowing to pegging



and 503 DASH from pegsing to hovvast. It was observed thst
there wos significant @lfference in shoot height (at GOth
dsy and harvest) end heulm yleld due to the effect of varicus
woigture levels during radl seposon (Anon., 1975a). A
molsture level of 507 appeared to be optimun £or maximun
shoot szl 200t Ary welght (Verma and Subba a0, 1975).
Vivekemsnden andl Gunssena (1976) veported that increased moil
uolgture tension deoreassd the total dry matter production

in groundnut.s A Qifference in noleture regimes could

roduce significant dlfference in the mumber of branches
mroduced per plent (Anom., 1976b). -

Irriceting the oxop ot en 1U/CPE ratio of 1,0 had
produced significently higher straw yield over 0.4 end 0.6
rabtios and was on par with 0.8 ratio (Anon., 1950a). The heula
yiceld was not influenced by aifferent frojuencies of 1rriga-
. tion wheress the plent height, at 50th day and harveat, wes
significantly effected ana en T/CPL zatio of 0.9 was found
£0 be superior (Anon., 1980b), Khan and llorey (1960)
raported that shoot, root and total dry mattaor preduction
ware significently influenced by soil m!.a‘aufe regineo end
~ the maximun dry metter Iroduction wes obtained wnder no
stress oltuetlions, Roddy (19CD) obsmerved an increase in
Plent helght end spread with increase in lxrigaticn frequency.
(2) Effeot of irrigation on nodulation and B fixation

Lenke end Miera (1975) obssrved & decrcose in
nodulgtion with decoreasing freqtmoiéa of irrigntion end the
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peximun nunber of nodulos wors with irvigations et 250
DATI, Accopding to Varme and Subba 2eo (1975), e wolsturs
levsl of 50;) appecred to be optimum for naximun nucher end .
welpht pf o0t nodules and en imreasd in ooleture content
to 100 reduces the dry welght of nodules in green gxan,
lanta (1976) reported increased nodule size end parsictence
with irrigation. Reddy and Tenuer {1978) cheerved inoreased
nitropgen fization wibth irrlgation coupared o0 no irrigation,.
Uhile en increase in nodule mumber was obgervel with
irrigations and irpipetions gt 120 mm CPE hed sdverscly and
slgniflcantly affected noduls nucber, as observed by

Shelke and Khupes, 1960.

(3) Dffect of irrisation on yield and yield sttribubeg
(a) Depth intervel yield epproech .
| Phavanissnker Rao (1955) reported that ixrisoting
gromdnut crop oncs in every 10 days recorded nore out turn
then irrigating st 15 days, 20 daye or 25 doys intervalse
Ixleinasieny ot al, (1964) observed increage in yleld of
pods and kernol by irrlgsting crowmdnut once in tan daye.
~ Tha sane treatoent reglstered significently highes ehelling
per cent end uas superior in glving bolder kernales, I1lantell
end Goldin (1904) ohserved o posliive offect on pholling
,pér cent end 1000 goed welghd due to irrigation, Doote et gl,
(1976) reported thab drought reduced shelling per cent.
Varnoll et al. (1976) found that drought reduccd kernsl
yiald, percentege of scwnld end npture kornals snd ehelling



perombagee
{b) Boil polsturs deflold approoch

Yohan (1970) obuerved higher yields when irrigated
at 607 of ficld eaymity thon those at 40 or 835 or field
eapacity. Yadav (1972) reporbed thab meziEnm pod yi.elc‘l wan
recopded by irrigations at 407 DASHs Irrigstion ab 250
Avalleble Dotl tiolsture (ASH) was suf€lclcnt for optimn.
yields during redbl sessen, In gu experipent conducted ab
Ehavanim, highor y&elda verae obtained by frvigetions
at 60 AGH throughoub crop growth and Lt was par with
irrigatlons at O per cent ASH during first stage (0=25 days)
‘ged at G0} Srom 25 dsyp upho harvest {(Anom., 1973). Denks
end Mieva (1973) obeerved thet during rabl, in @ gandy soil
highest pod yleld vas cbioined with firrigetion et 250 DASY,
Tunber of pods por plont and thelr weisht reduced with
docresss in Proquency of irrigstion, '

Spini ob sle (1973) repovsed thet lerigation st 500
DASYH gove meximm yleld of growdmnt pods whioh wes ettributed
0 1to good effect on the nurber of mature pods and pod
beoaring necdles. AlLl eb ale (1974) roporbed incrcased ylelds
with o noleture regive of flcld capoclity to G&'ﬁ uoleture
avallablllty neasursd at 30 on depths Ono ed 21, (1974)
- reported $hat optlmmn soll molsoturc coutend was 407 for.
groundnuat plent uwhich resulbed in better pedding per cent.
fubbe Rao ot a1, (1974) roported that highest pod yleld wes
obtained by irrmlgoting groundnub erop ab 25¢% DABM from pod




formation to barvost stage end ab 507 DASU from sowing to

od formatione They also observed hore nunber of podo per
plant end better shelling per cont, waeever ampls lrzige-
sione were provided frop soulng to pod Zoraaticn otage. Dut
gavere nolsture siress during pepging to pod formation osemed
t0 hava depresssi the ghelling percontago,

Irrigeting growdnnt ozop ab 250 DASH sigalficantly
incoreaped pod yield over the crop ixrigated ab O por cent
ASH snd wes oii par with tha erop irvigeted eb 505 ASH
during rebl scason {Anon., 1975bl. A trend of incresse in
pod yield and nucber of nalwre pods per piant wao noted with
bigher moisture lovela (Anon., 1975a).

Corbet end Fhoales (1975) reported that Srrigating
crowndnut ¢rop 0 neintoin poll molsturs temsion below one
ber insreased pod production, suelling percentage azd 100
soed wolght. Tao ot nls. (1976) oboervsd yleld reduction to
the twme of 507 with incrcase An moichure atvess fron 407
ASHD to 8075 AZD.,

Choema eb ol. (19773 ohacrvad thab irxigation
Inorsased pod ylold from 1,61 t/ba with no irrigation to
2.36 t/he with irrigoticoa ab 100 ASU, with no further
inorezse with irrigetions at higher ASH durlng vet seacons,
Thay alec raported inoresssd nucber of mabture pods per nlent,
100 pod welght eud shelling per cent due to izvication,
Chelling percentage was not Mumcéd by molsture raglues
(Varaglohen et elsy 1977). Deddy and Deddy (1977) observed



highest pod yields uhen irrigated at 255 DASIM through oub
thie growing poricd,

According $o lerasirhan ot ol. (1970) the reguirencnt
of moleture for growdnud ranses fron 20 4o 307 of the
avollable soil Doioturo in aopdy losn gollo, .

Reddy ot al. (1978) reported thad Hwo 3o throe
wrobective 1rrigntiony glven when the ASH in %op 70 en loyor
wves depleted 40 nearly 507, inoveesed pod yield sisnificontly
over zainfed crop. Tho numbor and welpht of nature pods
por plent wan 2180 Ilncreased with protective irrlgoation,
Shanmyessunderen ot al. (1979) observed that pazxlmm geomdnus
yleld wap obteined by irripgoting the crop ab 1007 depletion
0f avalloble neistire content Auring corly growthecun=flouering
shage (upto 35 deye afbor cowing) emd 507 depletion Guring
pod formabtion end pod forpablon~cur-taturity oiape (35 to
10 deyo befoxre harvest).

{c) Critical vhyhovhnse avvroach

Su end Iu (1963) reported that the most critical
perded of wmelgoture deficlency in groundnub on sendy loan soll
was ot the otegs of posk floworing to ecordy frulting (S0~50
deys efber sowing) whilc noleturc deficlency at waturity (G0

to 120 daye after sowing) had the lomst cifecot on planto.
Accorfiing to Reddy end Mao (1968), water ntress ab tho tine
of flovoring (40 deye after sowing) produccd conmsidercble
roduction In yield of pods md kernals,

Singh ot al. (1971) reported that application of two
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frrigations, one exch at flowsring and pog fornetion steges
inoressed average yleld of unshelled nuts to 1,36 t/ha
comparsd 10 1403 t/ha by plote glyen m‘ ixrigntion at
flowering stege and 0,99 t/ha by wnirrigated plots, Cendim
ot al, (1972) obesrved that two irrigationos, ons at flovering
=l other ab fraiting, in addition to the normel two lrpigo=-
tiong glven in the first end thizd oonth after sowing, cave
5007608 33416 higher ylolds of unakelled nuts than no
irrigetion and one irrigation ot flowering respectively in
oandy losm golle.

Saint s Sendhm (1973) alepo reported significontly
hizher pod yield than no-irrigation snd one irripgation, Ly
&lving two i_m-!.gatlwl to growdnut crop, Lirst at flowering
and second at frudting, Chelling per cemt wes also fmproved
vith lrrigetions, Umte (1976) fowd thet lrrigotions ab
flowering 10 pod devalopuent stoge increases scod muibor
per pod and 1000 ceed weight and through these conpaments,
the yield, As comperad with no irrigation, ome frrigetion
ab pegring and two frrigations one each abt pegsing and
podding gave significant yleld incresme of 13.67 end 26433
respectively (Anon., 1378c). |
(a) Climatolosioel epmmosch

Goldbarg eb al. (1967) reported thai optimmm irriga-
tion for growndnub wao that In which waber was spplied every
seven days in aoounte equal to 00 of evapcration fronm e
free uator suofoce, es woesurcd in sorxesnsd pan.
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~ Subrononian et gls (1974) reported that groundmut
irrigated =t 1U/CPE ratio of 0,8 and or 0.6 at sowing to
flovering (upto 30 days) effcetive pegulng (30~45 daye) end
pod formation stages gave the higheat yleld, Izvigation
- ab a ratio of 0.6 dwrlng soving to flowering end effective
pogsing stages and 0.9 during pod formation oteges was the
becty, Ivrespective of lrrigation ab flowering end effective
pggglng;..‘iwiga‘hmn ab W/CFE retic of 0.9 during pod
formation peve eignlficontly higher yields than 414 irrie
cation eb 1/CZE retio of 0.6.

Work done with grouwnlaut variety ZiiV=2 s} Dhaveni=
sagar during rabl goamond with 1:/CPE ratio of 0.6, 0.75,
049 ool 165 at two depths (4 ot and 6 om) indicated thet
Srrication at 1U/0PE ratlo of 0.6 with 4 on depth pave
eaximxe yleld (Anon., 1977).

Dahatonds {1978) roported that irrigation had elgnl=
Picantly affected pod yleld and the highest pod yieid and
shelling perocontnse ware obtained with irrigetione scheduled
atter 75 o CPI cmounting to 18 lvwigetions whilch was on par
with 100 oy CPE end ﬁaa slignificantly euperior to irriga-
tions ocheduled ab 125 end 150 om CPLs,

Fron en exporizent ob Bhavenisagar ueing POLez
vexriety, 1t ues found thet thore was signlificant difference
in pod yleld Gue to irrigetions, sud 4 cm irrigation at 0.0
ratio hod glven significently higher pod yields than irriga=-
tiong at 0.6 ad 0,75 ratios (Anon,, 1679a).
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Mother experinmmt conduoted In the sandy clay loans
0f Hylorsbad producsl signiflcent 2ifferencas snong irrlga=
tion levely end the maximm yleld of 23.2 o/ha wae Yocorded
by 0455 ratlo which was oo par with 0.8 ratio snd was
slgnificently superior 40 0.5 and 0,65 ratios, Tho depth
of Iim'aaﬂm vas 5 oo (Ancney 19790).

Biro)der and Ingle (1979) reported that sehoeduling
irrigation to srowndnnt st 100 mm CPT (oquivelent 0 O
irrigations) was optim: for groundnut during sumner Beason
in mediun block sollss B

An experimani conducted ab pandy loem to losny solls
of Dapcli rewvealcd that lrrigations schefunled abt 0,8 11I/CPE
rstio produced mignificently higher pod yields,; which wap
followsd by 1WI/CFPD ratics of 1.0, 0.0 and 0.4 (Anone, 1980e).

Irrigating growdnut at 0.6 1HI/CFD rotio recorded
significantly higher yield than 0.9 tut it wes on par with
0s75 (AnoOnae, 1580D), Tho higher yield at 0.00 wos due to
higher produstion of pods per plond than other ivestiionte,

Reddy (1960) reported that highest pod jicld wns
obtained with the highest irripation frequcnoy trled
(irrigation when pan evaporation froo USUD class A pan was
2 ca) end highost depth of weter (1007 of pen cwaporation)
tried, It required Lrrigation once in thies Aays. e algo
reporied that awmbexr of floucrs end musbor of pegs por
plent decraased with decresse in irrlcatieon Crequency,

NMuober of £illed poda, sholllng por ot and 100 pod weight
were lnoreaped with inorease in irrigation fregquency.
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Shelks md Fhupse {1060) roported inoreasced yields
in groundnut with irrigstion schetuled ot 40 end 00 rm CPE
over 120 m OPE, They also reported thal Lrrigation st
thene frojuaenclea favourchly sffeeciad nunber of developsd

pods por pland,

4o .E SITL N
(o) Drokein conbent
. Matlosik et ke (1961) reported that proteln content
of the meﬂ.':al_ was glightly depressed by irrlgmtion (29,74
vlth am) 32,57 witheut izrigation), arssinhan ot al,
(1978) cloo observed depression in protein content with move
Eroguent irzigationo,
(D) 0 content ,
Bingh et el. (1971) and Temglre {(1971) observed no
almifioant effect ol irrisabion on the 0il content of
kemal, Candbu e al, (1972) reported that oil yield was
- Inerecsed by 292 kg end S1 kg per ha with 2 ixrigstions
- {one ab flowering and other et frulting) ond with one
irrigption (ot flowering) respesctively. Ssaini and Ssadhu
(i573) algo observed inoreased oil yleld with izrigation,
Inorcosed 0il content with lrricatiocns at 509 DAZ] wans
reported by Jainl eb al. (1573). OCubba Deo et al. (1974)
fownd thed variation in per cent o0ll in peeds were not
Lgriad, eﬁmept for sl ghtly higher values when euple lrrige=-
ticas wexs provideld in the phlage fyon ped formetion to '
hervest Javesichan ot al. (1977) obgerved that oll yleld wes
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decreascd narkedly with an incrosse in molsture stroap,
belng lovest under severo sbrews with iméatim at 750 2A8M4.
 hocording o Shanmugeousderen eb al. {(1979), the
axirun 0l1 content (52,67) vos recorded iu the treatuents
renelving lrrigations et 505 PACH in the early srowhbscun-
flouering ond pod formation sboges and frrdigation ad 250
DATH in the pod foroaticon-cvoeDaturily siogd.

According S0 Varan anfl Sudba Bao (1975) & molsturs
level 0f 500 appears 40 be optimx for soxioum nitrogen
content and the nitrogen content of plents vore voduced o
1007 noloture lovel then in obhar %.matmw.

Herasizhan et al. (1978) reported thab. the svailge-
b11i%y of nitrogen and phosphorum eb lower woil colstuxre

‘lavel were gonorally more. Potemsiun uptcke use alsp found
nore fn the lover nointure levels, In gonevel, thoy Dbserved
the mexirm nutrient uytoke wler optimm poickura lovels
(20=303)s Accoriing to Mudde ob ol. (1979) 257 molgbure
dapletion resulied in hichemd concentyation of nitrogen and
phogphoree ot all physiological alages of plond arowlh,

B+ Zhogphorus
- (1) Effect of yhogrhorus on prowth chamnoters

Goldin and Hax-bzook (1966) reported that nltrozen ead
mosphorus inoreesed totel plant welphts snd the munbasry of
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leaflets per plent, coopaded with wiferdilised grounimuiss
Signifioent incvesse in momber of bronches et higher levels
of phosphorus ves reported by Duntarker snd Datbkel (1567).

Joyadeven (1970) and Mureleedharan (1971) ab
Vollayeni rocorded increesed height of plants by the applie
cation of higher lovela of phosihiorus, Applioation of
highey donoo Of phosphorus incressed the nunber of branches
in crowndnut {Dholaria ezd Joshi, 1972). Dunericel
Anorezce st 70th doy and GOth day end significent inoresso
&% borvost in shoot Lelght was observed by the spplication
of bigher levels of yhosphorus during kharif mepacn
(inon., 1975a)e Dub the nusher of branches, dry velghb of
sloot end roed per plant end hanin yield weowe nob sigoifle
cenbly mﬂueﬁaeﬁ by phoopkorus application.

Than (1977) reported that spplication of nitrogen end
ghasrioras singly and in conbination, yielded highsr soound
of dry metter by ibe dlffepont plant perts over the
wmfertilized control. 0Of the 4 levels of phosphorus (0, 50;
100 and 150 kg Folg/ha) triedy 100 kg P,0;/be bad produced
the higheat nwdbex of branches per piaut (ANChey 197ED).
Teip (1978) vaporteld bhﬁt prosphorus application et the rate
_ of 160 kg 1’205/128 ﬁ.mmsed‘ e helight of plante, nuxber of
Yeavos per plant end hemim yield, Dut he could not obgerve
any significant difference in the mumbor of branches per
pleng due to phosphorus application. Tayoeck (1979) obperved
oignificent incresge in heuln yield by the appiication of
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FRogphorag.

Sholke and Bluppe (1980) obgerved significent
inarooso in to%al dry patber vor plent with 17.46 kg E/ba
over the gontrols
(2) Effect of phosphoruo (n nodulation

Vorma od Tajpel {(1984), in a rovicuy on ninerapl
nutrition, coneluded thab nodulation was cooplotoly checled
by abooenece of phoaphorus. Khere ond REel (1960) reportod
that rhosphoruo ploye o repearkoble roleo in gymblotic fixation
of nitrogen beoouse in all caseg phosphorus trented pold
ol ghow o oigaificant differance in the nibrogen per conte
According to Papd {1969) shosrhorus increnmes tho ectivity
0f nodulser booterla which €ix nitrogen in the goil, Uiz
ab al. (1971) obperved thet soile ehowing botter crop crowth
and nodulation combained: signl floantly hicher por cont of
availeblio phoophoiug. Mathuswany (1973) repovded thet anong
the three levels of phosphorus tried 30 kg ."6’205/31& o
gupericr in producing mexinmum pumber of nodulcs por plonte
Deghpende (1974) roported that phosphate fortilizeticon
inproved nodulation, Puaonoosse snd George (19753 alobo
. obaerved that appllied phosphorus increpsed the ncen nunbor
ond dry wolght of noduleg ab 244 ond 5 weeks afber sowing,
Joyadevan and Sreedharon (1975b) obsorved thaet mumber and
welght 02 root nodules were significently increased Ly
shopghiorus ab ell lovels tricd end b ¢ll shages of growth
of orop. Halr (1978) also obgerved sirmificent lneronscs
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in the welght of xoot nodules per plent by higher levels
of uvhosphorup on 50th, 60th and 90th dey after acwing.
Shelke and FEhupge (1589) nbeervaﬁ' a Bignificant increass in
acdule mumber dus to phoophorus application, |
(3) Lffect of phosphorus oun yleld and yield ettribuboes
Thosphorus i-mreaaed the nuibeyr of flovers end pode
per plant basides inorsasing the yleld of pode per hectare
end the sdhelling pevcentoge (Sathymerayone end Reo, 1962).
Favourable effects of yhosphate sprlicatica in inorsaoing
the yleld of pods were also reperted by Pathak smd Verna
(1064)s Eabterrili end Danehabtl (1965) reported that supore
ghospuste ab 50 and 100 1b P.0g/ecre produccd sicnificent
incropoes in pod yield over controls Reddy and Dso (1965)
raoported that phosphorus &% 20 1b Peoslmm only produced
yield increases. An expericent with Oy 35,0 @nd 072 kg
2,0;/ha under lateritleo soll conditions in Uest Bengnl
ehowed that high yleld was sasoclated with hicher doses of
phosphiorus (Dsnerjec ot alee 1967). Acooxfiing to Dalal ot el,
(1367) application of 1145 kg U0z /scre inoressed the
averaze pod yield vy 337 in sandy losm sollp. Thosphorus at
thim wate aleo increased the welght end munber of pods per
.plont. Significant response of gromdnut 4o phosphorus
appﬁoabim at.the rate of 20 kg Paogiha wag reported from
Apdira Fradesh (Kulkerni et 8l.,.1967)s Simllar inorcases
in yleld of growmdmut by phoaphete fertilication wae aleo
reported by Punterkar snd Dathizel C1567) .
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Haidu {1968) reported incresscd ylelds by the
application of 30 kg Fy0g/acre in the black eolls of Andhva
Pradeah ad bigher ratea of phosphorus 4id not ahow further
mamwe in yleld,

Applicaticn of 44.8 kg ??_Oslha gave significontly
higher yield than no 05 aid 22.4 kg 2,05 in tho sendy loem
gollo of Mgharsshtra (Patil, 19680, -

Thanishal % al, (1599) roported that growndnub showed
reapenss in pod yield 40 3346 | Paog'ihe in red loan soils
wder rainfed oomditionns Iurl (1969) obmerved phosghorus
es the Moiting fuctor in groundmut yield, the deticlency
of which reduces fiowae rooduction & affect the size of
podns

Singh and Peblek {1969) ctudied the effeot of
yiogphorus application in Mght 1o mediuva bloack aoils oixed
with rol end xoported significantly higher yield by the
‘epplication of phosphorus ab 22.5 kg 2,05/be over no
phosphoruss Bhen cnd Mlare (1570) reconmended 30 kg Paoslhn
@ the optimum foxrdilicer rata for grounimit,.

Hmay snd Ventedacharl (1571) reported highest pod
¥ield &nd iuprovesent in ghiellinp poy cant by the spplication
of 90 kg By0g/ha. lurcleedharsn (1971)s in red lcem solls
of Vellmyani, found that phosphorus at the rate of 75 kg
Eaﬂslu significently incivesod the number of podu per
plent, weight of magburs podm per plent, yleld of pods per
hectare pnd shelling per cmnts. The percentoss of pess
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developed inte malure pods significently dwmsmf&& with
higher lovela of phogphorun, Pande ab ale (1971), in sondy
loen soll, aopeloded that higher lavels of phogphorus
(40 kg 2,0;/he) tended to luorenss pod yleld. Oingh ot el
(1971) eould not sbeervs say elgnifloast difference In pod
viold oy on chelding par cent dus to the applicetion of 15
0 60 kg Fy0y/lc, Sripaihi end ticolend (1971) roporged
linezr incrsase in pod jiold with incresse in the vats of
enplicd 1‘?295 fran ¢ to 56 kg/ho and furthar inorspaes In
ths rate of epplicd rhoarhorug 414 .nobt lncopreese yleld,

Bluple fockiMecr trinls on Soxnerst field in Indla
choyad pigalficent inflvenc of phosphorug ¢n tha yleld of
geowmdmt ob levels uphs €0 kg;’ z?aagfm {iinhsyetra ob al.,
19133 | '

Iherwmed o ale (1873) zepusted thel TiVeD woriety
of grominnt pesponded baot to 28.40 kg Eaﬁsim a3 rolufed
crop ond 33.62 kg 3—?,05].‘:.@. an frrirated orop uherean NW T
varlsty of growdnst respmdad %0 44.92 Ly S,0;/ha an
rolnfed crop end even boyond 56433 kg Py0-/ho oa xvigated
ozope when thoeo orcpe woere gupplied with ophiman lavels of
nitrozan aond potonslmh. |

Raddy et ake (1575) cbosrved leorvosced yield of
groondnut pods by the epplication of 60 kg Pgosﬁm 2 aoil
epplication. OSholling per cent,  100«kernel welpht and
wvelcht of podo per weit velume wors higher 1n fertillzed
plotse
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Dghovonde and Rohabe (1974) obamerved thab soil
oppilceiion of 20 kz Paoﬁfha to growmdnut pignificently
Insrecsed wusber @d welaht of podo pey plont and yleld of-
wghellod nubo,

Fanoose snd Georgo (1974} observed thet incroaeing
rhosphorus fzen all ko 75 kg ¥,0;/ha dnoreased growndnu
yicldp.

Jagyaldevan enfl Srecdhawon (1975a) roporbol signlfie
cand lncrense in 100-seod uolghd, tosb weisht emd chelling
porcentese with gﬂeazﬁwms apslioation uybo 100 g ?zﬂsjm
aad the highont pod yield vwao obtolned with 20 kg mitrogen
eod T3 kg 2.0./bae Patil ot al. {1976) observed highest
yicld of pods by the oppillcation of & Lg E‘ao‘jﬁ.m whem
appiled in combinstlon with 40 kg aldzroeson,

Checoa ot ale, (1977) zoporded thob phogphteng
appiieaticn upbo 80 ko ?gocj/ha whan applicd slong with 40 kg
Hifhn on o logmy eands could not increnge pod gicld and yilold
attributes. Bub Choudhery (1977) obscrved ineropsod yleld
in WWV=-2 by tho appllcation 02 &0 kg 1’395/33& then with
0 kg ?305/‘113- Accoxding 0 Gopslogunny ot nls 79772,
application of O t0 90 kg Dy0g/ka In o cendy loam soil could
nst proeduce significent effcot op pod yiold vhich was
poesibly due o the mediun otabus of Fy0g in the gofl,
Kulieaznt ot ale (1977) recormended opdimmn doge of thosrhorus
ag 49 kg 3‘205/218 for Bljopy distriet vhich Inoreassed yicld
by 49.540 whon applicd in coubination uith 40 kg He
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Hebro (1977) observed thet application of 90 kg
ons/h‘ gove the hicheat pod yleld end increassed the
shelling poxrcentege., Of the thres levels of phoaphorum
(04 2148 end 4546 kg 2,0;/hn) tried by Narvesivhan et sl.
(1877) application of 21.8 kg Py 5/‘.':r.a. recorded the highest
pod yield, but sholling percentege was llttle affected,
Ascoring %o Faju (1977) epplicatian of 40 kg P,0c/ha
gave tho highesy pod yicld in TIW=-2 when 0 40 80 kg Paoslm
were tried. In o ¢rial conduotod using phocphorun levels
Panglss fron O to €0 Iﬁg Paﬁis/ha. the hicghoot pod yield end
net zeofit wero olbelned with the epsileation of 40 kg P205/
ha in ofmblna:tim with 20 kg ¥ (Bao, 1577).

Deady of ols (1977) rocommended 40 ko Bo0g/ho in
eonbination with 30 Kg ench of E and R’Ewm for optioma
yield, | )

Significantly Dbirher pol yield was obbained in
Dharwad by the application of 100 kg 2,0;/ho vhen compersd
to 50 g «nd o phosrhous bt a faribor faorsase to 150 kg
Paﬂ5/ha rofuced the yield (Antmey 1578b). It ves also
obgervol that tho kichoot pod wvelght per plant end manbexy of
davalopel p&in pey plent | utTe obhelned ob this loveld,

tair (1076} raporiod thad Wigher lovels of phosphorus
inoroaacd $hes auober of pogo formed por plsnb, mumber of
nature poto par plants welght of meture pods per plant,
yield of pode, 100 pod welght ond 100 karngl volght. The
pazivan yleld wos cbtolued by 100 kg Pgosfha but 1t weas on
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par vith the yield of 75 kg E*Eﬁﬁlha. Ho fupthor ohaorveld a
Acercooe in the maber of dayo tokon for flovering and the
. porecatage of pogs developed 40 nature pods ab this lavel,
Tho opdimmm emd coomeondo lovels of phoophorud ohserved by
hin wore 94 ond 90 kg 1’2054"!1& rospoetively. Townr and Kbupso
{1978) predlobod the maxirun yicld of podo %o be 19.16 q/ha
gt tho lovel of 126 kg '.9205}&1& in combinatlion with 23 kg W
cad fixed the epononde opbioun doge ob 5T ko Paﬂﬁﬂm in
coubination with 25 kg I/ba

Fron an ezperinant ocoplucted et Thevenloagor, it woo
obgerved that applicetion of phogphorug (O to 40 kg B,0g/ha)
hodt no significont effect on the meen nuchor of wature pods
por plent and pod yiold (Ancn,, 1879a). Out of the 4 lovels
of phosphorug teled fron O to 90 kg Pa%fha at Hylderabad, 60
kg Po0s/ke produced the raximn yleld though it wes not
stotiobionlly oigalficant (Anon.s 19790« The sconomic
opbimn doge of phosphoruo for irpigated growmdnod in nediun
bleck soil wns 54 kg Paﬂﬁiha {Birajdcr end Ingle, 1973).

Padil ob al, (1979) roported thad icoresoed pod
yields were obtained in Dlock eloy soll whth the applicetion
of 40 kg 1’205/@3 over no phosphorus application end with
Zuzbher increace in phoaphoras level te &0 kg ?gﬁgﬂm
the yicld was roduced. Thio incressed yicld woo moinly due
to the incressed nucber of flowers and pods por plent, pod
welsht psr plant and 100-kernol welcht. Thoophorus lovyola
had no slonificant effoati on ahelling' pereentagoe  Hoy end
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Kerar € 1970) roported that thero wos significant. responce
+0 phogrhorus which woo evidenced by the results of 435
trieles condusted on cultlivotors' fields, Singh ond DRoue
(1979) have conocluded thab the critical walus for svailable
phoophorus wes 16.6 ka/ha.

In sandy loan to loamy soils of Depoli, 80 ko ?205/53
rroduced significently higher pod yields thon that obtained
with 0 to 40 kg E’aosfha (Anona., 1980a). An expericent
conducted ot Bhavanisagor lndiceted that applicadion of
40 kg P,0q/ha yielded gigni€icantly higher than no phopphorus
~ control and wan on por with 20 and 30 kg Paoslha (Anaon,,

1980b) . Dxperinments conducted under AICARY ocheme revenled
| he reaponso of proundnut 0 fertiliszer applicotion and o
phogrhorus dose of 60 kg :P205/ha for deep black, mixed rcd
and black polls, nodiwm bleck end rod and lateritic solle
ond 40 iy z«aeslm for red sondy s0ils vere recommended oa
remunorative (Kullarni, 1950).

 Ageording to Shelke gnd Ehupse (19€0) highest dry pod

yield was obgerved by the eppliceticn of phosghorus at the
rate of 17.40 kg 2/ke, Humber of developed podp per plant
end 1000 kernal weight clso showed the same trend. |
4. Effcet of whosvhorus on quetity of kernal

(a) Protein

Hijhawen (1962) reporited that the offect of appli=-
eatlon of phosphiorus elone or in combination with altrogen
on the protein comtent of seed wag not consistens. o olgo



24

oboorved thot tho conposition of pecd with reapeot 1o
reotein conbtont, oo affected by fertilisern, Is ralated
with nutriond ctebus of the s0ll and tho yicld responso
obteined by eppiicotion of fertilizers. Ruzaor i
Venkatachard (1571) reported inorerse in protein content by
the epplication of 90 kg P0,/ba (50.80%5) o8 espinsd 30 ko
P05/ /ba (28,53%)s An inorense in protoin content of korngl
by the applicobicn of 67.2 kg Paﬁsﬁm was aleo reporbed by
Thmdye end Chowdhury (1974). Zunnoose ond Gooxge (1974)
olzo observed increagod scaa protein content with increoging
mabog of nltrogen and phosphorus. Cheoney (1975) 4id not
obgerva sny increase in protoin combtent by the azapilcats.cen
of insrossing rates of phooghorus, Jayadovon ond Sréedharon
(1975b) roporded theh protein content wes oignificently
increcsed by thoe application of phivaphorug end nitrogen end
tho caximun protein content of 50,70 wea recordeld by 10 kg
nitzogen and 100 kg Py0g/ha. According to Dimitrov and
Goorglev (1970), phosphorus olone hed no effcot en proteln
contend but when applled in conbinstien with nitrogen it
ineressed oeed yrotein contents Fair (1978) reporbed an
.increasﬁa in woﬁa&.n aontent by increasing phosphorus
application 40 100 kg FpOg/oa. Fatid ot al. (1979) obscrved
lineay Ircreases in crude protein conbent of tho seods with
Inercaning phogphorus robede
(v 013

mjh&sén (19623 repovtod that spplicetion of
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moerhatic ferbilicer elons or in conbinntlon with nitrogen
had no effcot on oll porcentase of the oeodo end hence the
enount of oll profuced per asre is dlrcetly related to yield
only. Dub Sabtyenorayene and Bes (7962) obscrved increcced
oll conbeat by phosrhoruo epplicebion. OCll content wao
inproved from 46.027 0 49.937%5 when phosphorus dose ues
inorenced £rom 20 £0 90 kg B0g/ha (Kumer e Yenkatockeri,
1971) . [igher lovels of phoprhorug was foumd o inercase

01l conbtent in combinstion with higher levels of mitrogen

and posasolwm (Pende ob al., 1971). According to Singh

et al, (1971) end Chesmey (1975) spplication of phoophorus
nad lltsle effect on seod oil contont, Dut Toddy et al,.
(1975) and Jeyadcvan and Upecdharan (1975b) observed incressed
oil content with inorcased eppllcetion of phosmhorng, Saind
end Yemdlm (1973) woporbed thet phosphorus ab highor levels
helpad 40 incyeoss 0il yieldn but in combinaticn with nitrorm
1% reduced oll yield. Dhviyn ond Chowdbury (19742 obscrved
¥hat oll content of kornal incroecsed with applicotion of

672 g 92 5/!3.9. Inozeosing applied 15‘205 Lron zaro 40

75 kg ¥ 05/ha incroased oll cantent (Ewanoosc ond Scorge,
19743 . According to Basnt and Tripathi (1975), oil coatent
inproved with inereasc in phogphorus levols upto 15 ig 1’205f1m
ord beyond that oll comtent did nob improve. Dimitrov and
Georgley (1976) observed that phoapherus alone had no cffech
on 01l content. Iishra (1977) amd Forumal ot el. {1979)

elso roporbed Ancrensced peod oil content Ly the mppllcotion
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of yheophorugs Fhopphorud applicoilion hed allché efieot on

| oLl contont axd it inorgopst oll content uphe the losvel of
21.8 kg Y/ha buy decressed the gape ab the higher lavel of
4546 kg E/pa (Uopeoinhon ot aley 1977). Acconding to Halp
{1978} rhoathorus had no cipgnifiomt influenco on o8l content
o:.’ Izornede. OLl content wes incrccosd by 4% by the sppli-
cation 0f 40 kg Po0./ba over no phoophorug (Patil et el.,
19797

5. Eifect of yphopvhorus on nubtvicnt upbols

Peatucor el Batilel (1967) reported thot applice=

ticn of phosphorug, nitvoren and potanslun geve the ooxipon
inercese in plemt upbtaks and higheor conteal of Titropw,
phoosrhoros cad pobmmim. Acpordling 0 Omoti and Gyoaupavy
{1970}, opplied phosghorus hod incvoonod the coed conbont
of protcing Py Xy Ony Zny Cly CO adl M and decreauved those
of Fc, Ho end Cu in grouninuteo and cowposs. Yodav exnd Singh
(1970) obsérvca incweased ¥ ocontent of plent end kemcl by
the appileation of mitrogen, phosphoius and poboselrm, T,
.K’ Ca pad ilg eontent in plmat ad komal waro aloo inecreased
uith the applicabion of 192 kg Sy 112 kg P05 ol 26 kgfha
each of altrogen ond pokosh reapectlively aslbicued the highest
per oouty conbent of cinerels in planta. .

Agcomding to Weldler (1Y75) pavcentuns of nilrogea
contentn 0f loaves, chezms, roobsy hulls end seedo of opanich

end rupnor groundnut, were wnaffected Ly robtes of phopphiorus,
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Tobasaium contend and leaf Ca content wore also unaffected
by epplled phogphoruse
Deshponde (1974) zeported that percentage of Iy P 0

exd E,0 in vericus plant perto-ab hearvest uere not inflnenced
by phoophorus fertilizetion. Dhen (1977) observed a migei-
2icent imepreane in contend and upgbsite of phoaphorus by the
applicaticn of dnoresglug rates of phosphorus, According
to Georglav (1977) applied phosphorvus slightly inoreassd the
rate of P acounlotion bubt promoted more intensive accumule-
tion of 7 omvd ¥ in the above groued poxts end of K in pods,
Enthee end Chehal (1977) cboorved sn inoressed plant N
comtent by the application of ;ﬁosghoraac | ‘

~ Halr (1970) repozted ¢hat the nitrogen and phosphorus
contents in heuln, oholl end kornal and thelr totel uptske
were slondficantly incroasod by higher lovels of phosphorus,
The potessiunm confent of haulm ves uot significently
infinenond by phoophomis lavals. He further obsorved thad
. potessivn content In shell end the totak uptake by the crops
wera algnificently incrsased by highey lewsle of phosphorue,
Vall ab al. (1978) elzo obgorved incranced uptske of nitrogen
ad phogphorus with inéréaaa in nitropean and phosphorus
fertillustion, They olso obsarved that the uptalie 0f T at
pod formation etage wag lower than ab peg formation. Iudde
et al, (1970) roported higheat comcentration of nitrogen
and phosphorus ot gll Mﬁolcgical steges 0f plemt crowth
by the sprilication of 60 kg P/ha.

]
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C. Zobeoalwn

1. Iffcel of potosciun on garowth cherachorn
Drady and Colwoll (1945) reported thet on soils of

extronely low potanh content, tho uwose of potaosh brousht
aboub o narked vogstablve rooponno in pesnuts. liddioton
ob ol. (1945) obsorved that oldditlon of potacsiun regulted
in incroasol ylelds dhrough {te offcot on plant olue,
Gopalakrishnen and Nogorgjan (1958) observed ghunted growth
due to pobronivn deficicney, Reid ond York (1850) elso
raported creast reduction in inlmt crowth end dry welght of
above groumd porblon due to tho deficlency of potacsiun,
According to Couber (1959), 200 lb/eore of potassium
chloride can ephence hoy yiold by 303,

Habechullah (1973) chaerved no pignificant inorcase
in haoulm yield by the epplicetion of potassiwm, Usliz (1079)
reported o oiplficont increnoe in the ﬁeignﬁ of planto
due to the ayplicetion of 50 kg Kgojha. But the nunber of
branches end nunbor of leaves wore not significantly
influencad, IHe further obsexrved o sipnificemt lncreeso in
hovln yield due to pobneciun epplicntion upbo 75 kg anfha.
Reo (1979) obgerved ro incroase in the mumber of bronches
per plont due t0 inorecoing lovels of potesctunm bub the dry
netter producticn was increcsed, with increeose in levels of

potogsit,
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2. Dffect of potossiun on podulntion end nitrogen fization

Sresdheren spd George (1908) reported a significant
incresse in the nunber of nodules produced per pland -with
inoreasing rates of potnohe. ' The totel potessium content in
s0il had not eippificently influecnced ncdulation in growmdnut
(Uialr et aley 1971). According to Huthusweny (1973)s the
nunber of nodules produced par plemt was highsr in treoatnents
vecelving 45 kg E/ba coopared to that of 0 kg and 90 kg K/hs.
But Deshpende (1574) fomd that potosh fertilization wos
not offective for nodulaticn, According to Halr (1976)
potosaivun application had not algnificantly Lnflﬁmoeﬂ the
nodule weight at verious growth stegen, Levels of potasaiunm
4id not influgnce the number of nofules in raebi tub inoreesced
1t in kheplf (Raoc, 1979)s
3¢ Effect of poteseium on uéld and yleld attributes

After reviewlng several experinents, Panlldeor (1961)
concludsi that the highest net income obtalned with applie
cation of 25 1b K,0/mers wes nest eoononicels According
to Sethyenarayana and Reo (1962) sepplication of 20 1b X/aore
in combination with 20 lb each of nitrogen and 2,05 bed
inereased the nunber of flowaers, number of pods and shelling
percent.

Potasalun application had ne effeot on true mhslling
percmtaée snd the :é-élativa yield of first quelity eeecds
but in tuo aolls of coestal repgion potaspiun aignificently
increased 1000=pod welght and 1000-seed welghit (Lachover
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end Arnome, 1964). After reviewing works on mineral
nutritlon of groundnut Verna ond Bajpal (1964) comelnded
that soils deficisat in poteselun gelion falled to respond
to potaggiwn fexrtilization. An experiment condusted in the
red loam woils of Kerals showed that the welght of pode
peyr plant and ths yield of pods par hs vere slgnificantly
increased with higher levels of potsssiva (Vesraraghavan,
1964), Bmnerjee et 2l, (1967) obialined simiflcant
inoresss in yleld by the epplication of 448 kg L,0/he,
compared t0 no- potegh control, Sreedheran ani George
(1965) veported an yield inoresse of 387 by the applcation
of 50 kg X,0/ha over no potash contzol, Shelling per ocent
wmg also asignificantly increased by potessium applicetion,
There wes no difference in yield befween the treatomis
roceiving 100 and 143 kg K,0/ba tub the applicetion of 177
kg Kzolha. had considexrably increased the yield of growndnut
pods (Chemoy end Diyaljee, 1969). FPhenishai et al. (1969)
reported that groudmit showed response in pod :,rleld sio
1648 kg K,0/ha tub & further increase t0 33.6 kg E,0/he
decrsazed the yield, Aocopding to Singh snd Pathelc (1909)
aopplication of 22.5 kg anlha‘ ylelded nmuch more then no
fertilizex,

The results of triels conducted in cultivators®
fielde widsar ALl Indie Co-ordinatsd Agronccio Experiment
Scheue revenlod that growmdnqub responded to potaselun
epplication at 30 kg E,0/he in deep black soil, mixed red
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e blsck sulls snd red an yellow 201l snd 60 kg E,0/ha
in rod soll and cosstol alluvwiald 501} (Prozed snd lisbepaire,
_4870). According to DRalizjo ob ml. (1970) sisnificont
rooponsas of verious oil sesds inelnding growmidnut 40 potash
application were obgerved in a mumber of regiong but they
weve generally low to moderase, Highor lewsls of potanslom
{40 kg B,0/ba) tended to inoreose pod yleldn (Fmmdo ct al.,
1971). In g tuo yoor cxperimamt, Roy and Chatterjoe
(1972) cbserved mimificant Incrvesse In geoundmut yiedd
during the firet yeor ouly. )
Habapatza et ale (1975) reported a signlficent but
low order of rooponas $o potesh fertilizatien in groundnut
which was ¢uite distinct in solles wheve the awailsble -
potassivn atatus was nadivm. Acconding 4o lubarmed of al,
{1575), besh regponae to growmadamt verlety THVe2 vog obteined
by the epplication of 33,60 kg E,0/ha ip combleatlon with
11.23 kg H and 22,46 &g 3?205 wder reinfad conditicng and
5054 kg Egﬁlha in oombinstion with 10,85 kg ¥ ond 33,09 kg
Bpl;/bn voder frrigated condititns, Bub ypinfod ovep of
THV-T 2eszonded bost to 67,30 kg K,0/ha. in combination with
22446 xg U end 44,92 kg E’aosfna' wvhoreaz mder irrigadtion,
the genaral respmes seaned o be linear indicading scope
Zor Purther inorense beyond the highept dose of G4.:23 kg .
Ka()ﬂza in combination with 28,00 kg I and 56.15 kg ?2051113.
According t0 Deshpende (1974), shelling per cont and
© 1000-kernal welight wers inproved by potash fertilisation bub
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ot viold. A conpistantly ecimnificant inorcase in pod
yiodd was potod by Jeyachondrsn ob al. (1975) dAue to potnsh
aopdenticn an? the optimmm dose wag found to ba 46 kg
Kae/ha;.' According to Gopnlesvany et al. (1976), there wee
alpificent difforence In pod yield whan the levels of
poteastun was inoresned fronm O to SO0 kg I{aofhn and maxinun
Fyelcal produstion wos obtalnad ab the potesalun lovel of
8 kg If:gﬁf‘m. Bab o oot profiteble level of mroduetion
ves &b 7446 kg E-‘_,Ofb%--

Chaudhsry (1977) rsported that grounmdnmut crop showed
no responoe 0 tho application of 20 to 40 kg Eﬁ(}/&m.
Copalagwany ob al¢ (1977) computod tho cconomic optioum
dose of pobaseiw to b3 4542 kg Katmra while {ha cond of
Inpab end cabpdlce woo abt 131 zatlo, Heddy ot al. (1977)
obsorved aigiflogabd increases in :.n-:l 7ield by thes appliw
cation of otash upto 8) ks X,0/0 in seody loan molls. The
yield maximisation level was found t0 be 100.2 kg K,0/ha
sud ths profit maximlustion lovel was 70.7 kg E,0/ha,

Copelassieny eb el (1978) rarorted that sigificently
aigher pod yield wme recondod by izvigntsd grovndmnt
rocalving 60 kg ¥,0/ba comparsd $0 0 end 30 kg E50/ha md
ves on pex with SO kg X,0/bo. The reason for lower yield
by 90 kg B,0/ta vao attrituted to tho redustion in 100-karnal
wolghts The maxima physicel production wae obteined at
the potash level of 80.57E,0/ba and most profitatle lovel
of produstion wed 77.2 kg K,0/ho. Cuotsin (1978) observed
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an loprovenent in pod yieid, heorvest indox anf mecd quality
by 1:9%&3%1 epplicntion, Telr (1978) reported en inoreaso in
ped yield by the application of potesolun upto 75 kg E,0/ha.
He furthor obperved a cignificent inerense in ;isha nuaber of
pegn per plent e nunder of nobturc pds per plant, weight of
natare pods por plenty 100 pod wolght end 100 kexmal wolghb
due o potessiun application.. Shoilmg porcontese wan nob
affectod by lovels of potosoiun bub a nicnificant decropmo
in the percentege of pogs dovoloped to moture pods woo
obsmmaa;

tho regulbo of 475 triels comdueted in the frouninul
cxouing states in indis rovealed thet oan oddition of 20 kg
Efbo iih 50 kg U end 40 kg P/ha inproved tho responsc
conaldercbiy (Doy ood Heonwary 1979). oo {(1979) reported o
elenificont fnoremse in pod yleld over control with tho
arpileation of 40 cmd &) kg iia{}ll-m. Hunber of £illed pods
and shelling per cemb wore eigo increosed with hicheor levels
of potossiun. Ths resmlis of exporinends conducted in 15
dlotricto iddicated thob 30 kg K 0/ba for red eandy and rod
aad laserito solle end 40 kg K.0/he for oodiun black soils
ware wervnorative in growndnut cultivetion (Hulkerni, 19803,
4. Effook of potonolng on guelity of kornold
(2} Protein

Shomay (1075) ropovtod $hat peobtoln contant of keynal

wag nobh inflacneed by lovols of pobaosim, Holy (1979



roportod she higchoob pwoteln conbent of 20.90 per comt wes
obtainsd Ly the opplicabion of 25 kg 1520/1‘3.3. '

() o

Jotyanarayena end Heo 1962) obesorwed on inerease in
oll cenbent with increasc in potasi levols. Accorxding t'o
Lachover snd Amon (1964) potossiun application hsd no
cffeot on the oil cuntent of first qualisy ccela, After
rovievlng worke on minerel nubtrltlon of ppromanuk, Veroa
ed Bsjpal (1064) coboervad thet pobtoseiv: in genowol eppeoers
50 inorecage oil contant of leinals,.

Yande ot al, (1571) alos reported insraenced ofl
oontend in kemals with bigher lovelds of pitmeszon, rhosphorup

ardd pobesgiun thes thell rospsctive lower leveln, Dobogh

venuring inercased 0ll conbant of kemmole in proundnvd ond
peiflowcr (Roy erd Chatterice, 1972). Hebeoobullgh (1973)
cbacrged only a little incransg iu 0il condeat by yohoopiuwn
DEMTiN .

Chosney (1975) roporisd bthab geel ol ocumtent uae
unaflsctod by potasaiun application. Uair {(1978) rugorted
a gigulicont effced on oil ooatend of korval dus 440
rotesolut applicaticn, larosizhan and Surendzgn (1678) elac
zade & glnilar obgcrvation. '

5e Effe;a‘t, of potesolun o chemlanl compcalticr ond antmiend
VIR «

Lachovar and Amnon (1904) zeported, on 4 difforant
goila,tipl potnealmn application significently incronsed (i
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thé E content of leaves, stens ond xooto bub 4id not sigale
ficantly increase the X content of podse. lickagowa et al.
{1966) found dhat the application of notacelun incrcoped tho
cententa 0f Py K axd Ca in the leovesg it incrogsed the
content of I in the abmence of Coy, bub reduced 4t in its
TWCBCACC lmtm end Bathlal (1907) obgerved paximun
increape in plent upbake andl hicher content of iy T end E

by the applieation of nitrogen, hoephorus ond potosolun.

Agcording to Velker (1073) percantoge of T comtents
of looves, stensg vooto, bullo end ceeds of sponich end
mamney gt;;cmﬁnut vere maffootod by rates of potossivn, lio
alpo chosrved that inorecsing rates of potassiuvn increansed
X leveln in leaves, obenn and roobs bub nob in seeds end
mlin, Deshpende (1574) roported that the percentege of
iy Po0g and K50 in verlous plént. pavto at horvend were not
influonced by potessiun fertilization.

According to lipbeebulleh ot al. (1977) potasmsiun
appilontion 414 not sigdificently influence i1 content of
both hewin end kernals but en indication of mexioun Lovel
of potsssiun Ancrcasing il content of hauli in the abgence
of application of caloivo 50 goll was obscrved, Tobtasslum
ppplication in genaral rocomded higher T content in houlin,
They stoo obsgarved ﬁhat lavels of potasoiun influenced K
contend in hanin gnf kemnel vwhen conipgered to no potagsiun,

Fedr (1970) reported a sigmificant differsnce in
nitrogon content of houln, ghell ond kernel dus 40 dilforont
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lovels of potash epplication, ¥ contont of zhell and kerasl
vao olgnificandly decressed by higher lovels of pobtopsiun,
o also obperved a significont inereane in the phosphorus
and votaopiun contant of ehell and kornel duo to the
inereasing levels of potaoolun, Iigher lovels of potasaiun
had no effoct on I content of hauln but hod significantly
increaoed K content of hauln. IHo furbther obpervod o aigni=-
flcant increase in the nitrogen, phosphorus end poLogsiun
upbake by the application of higher levels of potosaiun,

The favourable influence of the applicabtion of hipher
doac of potash, es bosal dose, in incrcooing tho uptoke of
nitrogen and potacoiwm wes clearldy notcd by Farpsichen end
Surendron (1978)s Reo (1979} olao reporbed inerecased upbtoke
of potanoiunm by potocolun application.

LEfeat of ijrriontion, vhogrhorus ond potash on goll
fortility sbabtus

Baing (1967) cbgorved from f£icld end gloss house
experingmbts on £ield bogn thot wndor gless house condition
00il test voluecs for aveiloble P205 and avollable K,0 were
effected by the application of rempective fertilicer cloment
particulerly ab hicher levels of applicd phoscphetce and
potanh which indiceted bulld up of aveilable nutrient in
the goil.

In o £ield trial, Saim ard Sehera (1972) veported
thet phosphate oanuring of cowpea, groundnut and green gram
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ob 2244 kg 2,05/bn resulted ia 58, 29 and 26 per ocat
increnoo in ol nitrogen content respectivoly.

Aceomdins $0 Sharne and Yodav (1970), the milsblé
phogphorms ctmtent of the coll, in gonerol, incronood
with the additicn of phosnhvrun anﬂ increcoe in the lovel
of irripation,

Shemomoasundaran et al, (1979) vovealed that, 1o
goneral, avollable potaoniun content wes low vhcen irrige-
tlons were given {rcquently vheress the sone was caviredly
Mo An reopect of irrlpations glven at longer intervnlo.

A study conducted ab Bhavenisogar indleatoed thot
diffevent levelo of irvigntion 41id nob infivence tho
availablo phomphorus stetus of the coll uhoreno dho groded
dooen 6f phogphorus resulbsd in graduel and slimificant
ingreanss in the evaileble phosphorus otatus of the soll
(fnon, 1960b).,



MATERIALS AND METHODS



MATERLALS AL [OTNOD3

fn investipgetion to gtudy tho zesponsc of groundmub
to ghosghorus ond potagssivn ukler different wabter nenagenant.
practicen was wnderteken in the mumey xles £ollow, in &
stobictically 1aid oub field exporinent,

The motericls weed end nothodn olopted are dobaillced
nelow.

Materinly

Bxpopinental slbo .

Tho exparipent wes carriced oub in the foxm of the
Agrononic Resazrch Statlicon, Chalelmdy, Trichkur Diotuviot,
wdor the Kerale Agricultural Unlversity, The station is
aituated et 10° 20° Horth and 76% 20' Rast,ab on eltitude

of J.29 n abovo ciemn aeé lovel,

Doil
The scll of the oxperimentel ax*'eé. io gendy loan in
nature, Thae chonleal end physleal chevpctopiotics of the
aoil before stoarting the exporivent Lo prosented in Zable 1.
Tho oxporioent weon conducted duying the suwmer seqnon
{(Tanuary=-April) of 1970=00.
Glinntic conditlons

tho wedhly avercses of tenperoturo, cuaporaeblon,
rolative hunidity end the weckly todal of rainfall during
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Sho exopping poricd end durlng the provioun foupy yoars,
eolleoted fron the meleorologlesl obaservatory abboohed to
the fom ere proscatcd dn Plgave 1 and Apponliz 1.

Tha weathar omditions duving the crop norlod wao
poxant when coopored 0 thal dvring the nrevioun Lou years.
The variablon in coxbrm Sonperabure duping the crop poried,
£ron the avereges hod renged Botweem =540 10 #7,0%3°C and
that of sindonn damnevelure fron =2,56%0 to 41,080, The
vorigtion in rainfall wes within «=717.92 m oad *+15.45 1m0,
Sl oecwred nootly during the later stages of crop grovwbh.
The varistion in rolative hwildity ranged botucen =B.607

30 45,307 ezoopt Gueing the 530 end 9th noteorologlosl weck
vhan the veriation wan #12.545 nd +113T5 reopectively.
Heon evoporation varied bobwoen =0.30 oo end +0.92 mn fron
the averago dota, From thige it cen be inferrod thab the
vorietia in moteorologleosld parancters during the crop perlod,
with thab during the preovious four yoora, was neglisiblo and
henee the erop pariod woo normal whem conatdaring ucather
condlitionn,.
Czopping Mgbowy of tho fiald

The ezazf._v-s}fmmﬁal pite was under Lk crvop of poddy
during the fivot ond seoond oz0p ceason of 1079-S0.

The variety TiiVe2 wan pelected for the trial. Thie
19 a tuach variety vith no geed doroency snd satupesin aboub
105 doyoe The podo ave sunll and ome %0 tWwo seededs, Ib 1o
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grown ag both mpinfed and lrrlgabed crop. .
Saed_natorinin
" Zhe goed meterigls for the experinent wes obtoined
- feon Intesratet Sced Dovolopuont Parn, Swuthenpabhy, Lerale
Shate, | R

Eaauren and fortilizeps

" Gottle nonure enalyclng 41 por cent moloture, $456
per comd tobal By 002 per cemd totel £ ond 0.45 per cent
toted X was used, Urea (46 per cend U}, ouperphvcrhabe
{10 por cond Pp05) and arigte of potash (60 por cont E,0)
were used es the sowrces of nitzrogon, phogphorus axd potessliun

reapootively s
I’G - Irplgation ob €5 /P votlo
I.i - Tzpirmticn at 0.5 1H5/C02 »abic
Ip - Izvigotion ab 09 W/ACPE ratic

The Lxrigetion echodulos vare based on 1W/CFE ratio
waere U = Irplgobtion voler in i end CFF = caxlstive

- pan evaptradicn in mm. W yog fixed et 50 oo,

2+« Fhogphorus lovols
%y -  aBkg z’at}g,fs;g

- T
2?2 (£ 'Y
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3. Potosoium levols

By - 0 e

Trogtnent combinetiong

1. I DF, 10, T.BE, 19, IBE
2, TgBKy 1. 1,2.%, 20, I,BgK,
TR P 12. I,70%, 21 I,%K,
4e IoPeky 3. L2, 22, I P4Ey
Se IoP4K, e 14848y 25s I,P.K,
6o 1424y 5. I4E, 244 174K,
To IEE, 16, T2k 25s 1,28,
8o TP, e 1,20, 26, 1,2,
9e T PH, 18, 148K, 27, I 2K,

Iayout and dealen

This cxperinent wos 1aid ocut in parblslly emfoumnded
foctoxlel experiuent in R.B.D. confounding 1P in replication
I gnd IPQE‘?' in roplicatlon IX., The layout of tho ezperiment
lo preocutod in Figell,

Tusbor of reylieaﬁienm 2
thmber of troebtnomt combinasionse 27

Totald mmber of plotas 54



FIG. 2. LAY OUT PLAN OF THE EXPERIMEMNT
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33CONF'0UNDF_‘D FACTORIAL EXPERIMENT
TREATMENTS,

LEVELS OF |RRIGATION

lg - 0'3 r*W/CPE RATIO
Iy - 06 I'W/CPE RATIO
IZ -~ 09 lw/c.PE: R ATIO

LEVELS OF FHOSPHORUS

Pg - 25 ka P05/ ha.
Py - 50 kEPZ_C)s/l'\a.
Pz- 75 kg P05/ ha.

GROSsS PLOT SIZE Gm.x 2-75m.

LEVELS OF POTASSIUM

Ka - 25 kg K20/ ha,
Ky - 50 kg h:,_o/hs\_
K- 75 kg 10/ ha.
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N 5ero A15em
Spocings oo 252
Grogo plob slnet bmx 295
ot ploy sices 4,80 X 1o

Border rowss
Two rous of planto wers 1lolh an bmer oun all
crowsd the plot. Two odditional rows wers left oo destructive
royo clong the width of the plot o focllidate poriodiceld
recovel of sauple 1319&&9 fron the fleld. %wo nore border
rous were oloo lefh efier the destructive rows.
1« Flold culbure
The experimentel nrea wes dhoroughly ploughed ence

vith power tiller. Then tho fiaeld wos laid ous into glx
biocko cech with nine plotss The allotient of droatvemts Lo
vevious ploto wss done es por the deslpn. Duffer avesn with
50 en width was lef$ all arcund tho ezxperiumtel plots to
provent the geepage of wolsture 4o ong plob, fron the
najghbtouring plols énd/or fres the irrigation chammels, to
the raximm exbend podaible,
2¢ Fertiliser sppilcabion

' Cattle namire eb the rote of 2 t/ha vos @3-'0’8:3 uni formly
10 oll plo'afa'aw basel drescing. A wmiform dose of nltrogen
ab thse yrate of 10 kg/ha was glven in 231 pléta ag basal
dropsing in eadition to cebtle mamwe, Differentiel doscn of
phopphorud end potosslun wore epplled fully ss besel in
accoxdancoe with the vawioun treptnentss Dioe ot the rate of
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1000 kg per hectere wag applled ab the time of flowering and
nized with soll by light hoeing and eerthing up 89 per
recormepdations of Package of Practlcez, Kerala Agricultural
Unlverelty (Ancn.y 1976).
B+ Eopds ond powing

The sesds wore incculatoed with rhicoblun end wero
Aibbled b the rste of two geeda per holo o & aeplth of
4.0 5 e on 17~1»1060+ Thipning end gap £11ling wers dong
et the geventh day aftor sowlng to secure o miiora stend of
the G!Eb?!l |
4+ Afhox oulbivnbi

Tho firgt intercultivabion was dons fifheen dayas
ofter sowing by band vending. The specond intercultivation
ilch ingludes Mght hoeing asd earthing up wes Gcne along
with lining fifiesn days eftear ths flvad interoulbuzo,.
S¢ Irriostion

ool water with g00d quality ves usod for irrigetion.
The quolity of the irrigation waber 1s prosentsd in Table 2.

fna pre=goving ivrigation (50 mm) wes glven uniforoly
to 211 plotn el dey Defore sowing.

The evesoration rendlngs were recorded dally using
U248 Olass A pan cvaporimetor end vhonever cumulative pen
cvaporation rinug reinfell reached 966,67 mms, 63433 m op
55456 mmy difforenticd irxigations wore adninigtered et a
dapth of 50 {825 litres) to I Iq mﬁ 1y treatoente
vespectively, The water won Desmured by using a cirbuler
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Teble 1. Physicel proporbtics and chemicel choracteristies
of the poll of the experinental arep,

As Phyoical proportics
1. tlechanical ocomponition

Coarse eend () 6045

Fine sand () 16.1

5318 () 8¢9
2, Bulk dengity (g/cc) 146
3. Field capacity () 10,7

Da Chenmical chercoteriatieo :

Total nitrogen () 040336

Availablo 1’205 (kg/he) 12447

Avcllable K0 (kg/ba) 41453

" Orgenlc earbin (09) Qed

?H ] * G4

Table 2+ Quolity of lrrigation water

1, pH Gudt
2o ¢ .(oleronhos/cn) 40.2
3. Bloerbonate (meql./iltre) 140
4. Chloride (noa./litre) Ge36

S5« Carbonate (cog./litrae) Tracen
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crlfico plata.

Tho dobolls of irpigebiome glvoen ere presented in
Toble Te
6. Elont nrobection

Insectioldes end fungleides were sprayed a0 enfl when

raquined,
Ts Hegvesbing
Hervessing wao done on 25=4e30,. - Aftey rouoving tho
ohacrvablon plonts ond boxdey zous tho plants yore hond
puiled plotuice end zcmvsﬂ t0 thoedning yood. Tho podo wore
bond téoked and the welght of the podo cod houls wera recorded
o ouwdryinge.

Obgorwvatlong fecopfed

The ohavackers otulled and vhe obporvations roocoried
exe dotalled below.
As Dicmohbric chservpbicng
(1)

Bight plento frum coch plob were colooted ai randon
and vegged. The holght o2 tho plante fron the growmd.. level b -
the tip of the Ltop wonh lenf weg oeagured in ct ab threo
ptages wizey DUt ond 604h doy alftcr gowing ond ab horvest.
The poen Dozt pox plont woe wisked ént ond recorded,

{2) Muzbor of wrivery Lromeches pes plend

Tho nupher of prirazy broncheos o eoeh of the oigot
obgoovetion planty wore reoorded ad e myevage murhor

o plomb wan worked oub.
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2ablo J. Debeils of irplpotions glven.

Soplal nunber Irrigatica schedulsa (1/CLT)

of irrigation 043 0.6 069
1% 16=3=00 1omqutD 16=1=CD
2 22eTe) GeZmE). 26=1=i)
3 25=7=ED D2m2el) G200
4 - 10=3=80 21=2=E0
5 - 20=3=50 {0
6 - - 15=3=E0
7 - - 20=3=E0
8 - - 1S=dwi}

Total aumber of

irricotiong 3 5 8

Quentity 0f Lyprie

eé;a'&i.an water applicd

r) 150 250 400

Irrlootion water

pilue rainfall duri

the crop poricd (rm 20646 B06.0 450,6

Irvigation interval

(Qayn) oxcluding

rainy poriod 55 175 197

*Tropowing irrlgasion



(3) Ihubor of compowd lonves por pland

The pumber of conpound leaves 0f tho observation
plonts vere counbod ab three obages viz., 50tk ond 60th 4oy
efter gowing anf ab harveeh and the average nusber of leoves
por rlent  ob eoch shage wes vorked oub and recorded.

{4) Leof oren ng:x

This obzervabion ves recorded at thres oborno L.ce

bk and G0th Soy aftor sowlngs and b horvest. The loef aveas

waa voried ond by upinmg tho foowmls lopcsleted by Cazxeno
cb ole £1972). Deel grea meogurencats yore tolm In dhe

serminel lenficbo oF 46k cunpoupd leaf ef {hie eontral shool.

Leef area por plent = Dength 7 widih x D705 = )
Tuwbez of lesflets pey pland k

Lol oyee indox s Deaf arce per pleny
orea oecupded nop plond

{5) TMxier and wolahd of reob ncdulas por wisnt

Thip was recondeld oncmy ab ths tims of 500 flowering.
Throo plonks wore dug oub ob o wnifora depth of approxinately
AQ cn fron dhe Tovn ogpeciaily lefh for tols chaervetion.
2osta of the plonds woro wsehed frac of woil parblcles,
The nofdulon vore wenoved fron Yhe ropba wmd counted end the
evcroge sumher of ncdules per pleat wao rocorded. The
nodulesd vers then ovon dzied 40 a constent wveisht el tho

-

woleht of nodunles wam plent was Pecoxndeld,
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(63 Dry matier production per plant

This observation wes xecorded abt three stages vis,
%0th snd 60th day after eowing end at havvest, Three plante
wers removed fron the rous left for this purpose end wexe
oven Ariad at 000 to n constent welght and the dry vebter
vrodustion in g per plemb was then sverased:
(73 Huobex of oeop pew vienb
Tho Sotel nuobar of poso forned In the obsorvetion
é’imtm yerg counted and the eversd mumhor of pege formed
per plant wan colculatod. -
{8) Duabep of motypa peGs ner nin
Haiber of maturs podn ooz the olgerwabion pleabs
wore telten and the svernse nunbay wng wirlned cm"be
£9)

chgervation pleado weve ropondad and the svrroge welght of
wature poidp per vient wns caloulated.
(10) Tield of vodo wep hooteps

Fodn par plok wapg collected by plucking. These were.
Isbelled cod ariol Sn ewn for fiva deyo. Drylng wes
otntimad 11l scmetat wolght wes ettained, Tho 4y welght
of the podn per plot weg rocomled and the ylclds of pod per
Leotera van woried oub
{31) 3igid of hanla now hootove

™e hooin obdsinad fron coch plot after the seperatim
of pods weg eumdried ond tho welght wag recoxnled end from
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%}H_a_ié_';_x the yield of haulwn per hechare wes calculated,
¢i2) 105}#%&53 _
Senples of 100 podo vwere drown fron cach plot and
thelz wolght socoxded.
{(13) Heleht of 100 kemmela
Thio wen obbained by welghing 100 rapndonly collccted
kexnals £ron cech plobe
{14)

Welsht o2

helling poveentons

lfundred grouo of podo wers dravn raudooly fron cach
ploby decorticated and weight of kernels wore recorded and
exproozed as per aonb.
Be Chemieal snalvmin
1 Mnadymis 0f ploant nonvpics

(1) Oitropen conbond of riemt novig

The content of nitrogea in the wlemé szoplon ot 30%h
and ODth day after sowing el in hodlm, Isernal ond gholl at
harvost were determinad by veing wiordkieldishl mebthod
(Jockean, 1967).

(2) ZFhoophorun conbont of olent rarts

The pheathormsy conbemd in the plant gamples oo ab
S0tk endl GOth day oftoy sowing omd in bPaaln, kesmal ond
chell ad harvesh wore detormdomd by wsing toiplo eold extrace
tion method (Jasgkeson, 1067). Tho porhiz-rlice GU-Tig
niaro cooputor controlled gpoghbroybohonchor wop uoed for
zeading colour intensity developed hy Venedouslyhde
rhosthordc acid,




Lo 50

(3) ZEoboselun contenty of plent pertp

Tho conbent of potasolwn in the plant sanplen wors
doteroined at 30th and G0th doy after cowing and in hauin,
karnal and chell ab borveat by ualng triplo cold extrestlon
nethod (Jockson, 1907) and by roading tho triple acld oxtract
in on BEDL long Fhotonetol.
(4) Uitrogen, vhognliorus ond notessivm untokeg

The botal nitrogen uptake by the erop in kg por
heotore ot 30th end 60th doy after soulng wos obtained
basod on the nitrogen contoent in the plont saoples and the

Azy oabter produced per heotore at the respoctive otages.

The nitrogmn content vas multiplied by the respective
dry mattor yleld por heotare of ¢cach plent part vice,
Honin, kormel and sholl of harvest snd by adding then the
tobal uptolze by tho orop et harvesdh wes fowxd out.

Sinilar procedurc, as used for nitrosoan upboke, was
alopbed to woric out the phoophoruc and potassiwm uptole
ab the three sbtagop.
(5) Zxoboin content of lreynal

?’hg_ protein content of kerncl wao worked out by
mx:!.tiplyi.zig nitrogen content with the conntant 6,25
(Sinpeon et ale, 1965).
(6 Kernnl nroteln yield

Tho kornal protein yield was caleunlsted fron the
iroteln content end tho totel dry welight of the kornalsn and
expreosed in kg/ha,




(1) 2 comtent of emned

The oil content of emnol was cobimated by using
Soxlet extraction eppevatus (Chopra and Kenwor, 1970).
() 011 giela "

The oll yicid wos celculgtod from the 0ll content
cnd the total dzy welipht of the Rownalo and exgjrcaaéa in
(i1) Amelyois of irrigsticn wohor and goil

Tho quality of frvigation wabor end tho ghysicsl
end chemioal choracteristicn of the soll of the gxperinentel
nrcn, boford the otext of the exporiment, wop cavried oub stng
gbondord analyticnl procedurcs.

Aftoz tho harveot of crowm¥lnnb, 8oLl senples wero
- resoved froo the ploto wder oach tweatuent, fron ene
roplicntion, ond aonlyced for totel nitrogen, availoble
wophorus ond evodleble pobassivme '
(o) mmzm

Hotel nitrogen conbeat of the gotl vwag detormined

by uodng Mia::oi-zaa-..ﬁe.hl nethed (Jackstm, 1967)
{(b) Avsilable phosrhorus .

The available phoophorus wes detornined by eoploying
the Beay II cmlcwastamcus redused phoapho mal;fbﬂic mid
nethod uwoing phoi‘.o eleotric colopiueter.
() Avnilaulo potessivn

The soll wes exbrocted by using neubrel gureopiun
aogbato solutim emd the potnosivm content was read by Ofh
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fisna zﬁlﬁtﬁmﬁéﬁ?ﬁ

0. Dtatiptical snolyeis

Tha duba obbelned wers enslysed statistically by
eoploying the neihods desoribed by Cnsdecor and Cochwen
{1957 The cnalysin was conduoted with the holp of
a nicpo 2800 Hnduston compubers Inportmnd corvelations

wvaro alen woriked cub.
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The chgervations recerded werc gbetintioally enalyced
end the ebatract of andlysle of variamce table given in
Appendicesn LT to ZIII, The mean veluon are progented in
Pohles 4 1o 20(b).

Ae Growth chorschors
1« Heipht of plond

The mean holgnbd of plents recoxded of J0th doy and
60tk day aftor sowing ad ot harvest ore pregented in
Teble 4 and dhelr ennlysie of varvlance in Appendlx 11,

The date reveoled the slgaificent influemce of
Arvloation oo the height of plonts ot old the éhme aheses
of ovop growth. I, (11/0PE = 0,9) hed recorded the meximm
plent helght (14.42 ooy 471,92 cm end 47.06 o2 eb 30th oo
Goth day afbter sowing and eb harvest respectively) which
wag gimificantly suporior 0 I, {06 ratlo) ond 10 (03
Tabio). I, wes gignificently superlior to IO et BOth day

afbor sowing end woso on par ot 60bh day afier sowing and b
harvonbe

Lovels of phosphorus 414 nob cismificmantly influence
plant bolght ab any of the abosen. Mn incrcosing trend in
plent belghi woo noted in tho loter obogor 0f arowth with
incronping loyols of phoashorus, though the cffeot wes nob
nlenificant.
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'ﬁ.'a'nle 4o liieam helight of pla_zit,s (en) atbt different otaged.

20tk day aoth day
aftey . afecw
aowing ~ Bowing Hexvyeat
1/0FE zatio
043 1205 32466 5321
G .6 1522 24,02 40425
09 14442 41,98 4706
? tesh Sigo ﬂig. : {318.
&5 1325 Fhe2 40445
50 12,80 3G.51 41.58
75 13453 3752 45«49
2 teot [$6] 13 I3
Bp0 (kg/ha)
25 19426 32407 3714
50 1510 36448 42471
I koot 1 0ige 8ig.
CeDa (0605 04964 3375 SeS50
558 Bignificant
BS

Tot significent
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Application of inovemcntel doscs of potosh had
olmnificontly increcsed plent height at 60th doy after
eowing end ob hoavvosbe Ki (75 kg X,0/ha) (40.11 ca end

45,68 e ab 60th day aftor powing cnd ab horvesh reapectively)

was sienificantly superior %o Kg (50 ke 1.2{?/&@) end K,
(25 kg K,0/b0) b G0th day aftor souing end was suporior 4o
0 only ot hopvoobe E‘E vag pignificontly sunerior over Ko
ab O0th day after sowing cud ab bharvests
llome of the interactions were found sirmificont.
2. Uuoher of b3 C&‘Lﬂl‘i_g&

The noon r;:mhe;@ of byonohed pra-ﬁuc;a& pee plont,
recordcd abt 30%h and 00th doy after soving and ab hervend,
cre glvem in foble 5 and tholr caplysleo of vorionco in
fppomdix I1.

Irrizaticn ss,. hedules did not olgnificontly Lnflumae
tho amhor of broaches ppoduced por plomb ot 305k dey efber
soviag el ot hovvoate Bub I, had signlficontly incrocced
the mrber of branches por plont ob 60th duy (6.1) over I
end I which in twm were on pare Sinilar trend weo oloo
ohoexrvad ob corly ond lote oborets _

Fhospbhorug and potash lowelco dié not significantly
infinenoe tho mumber of bmehm.'
licns of tho Iatercebiong were fovnd significanb.

S Nuobor of looves

Tho naen nunber of lesves peroduccd por plont at 30th
ond 60th day after powing end ab harvest are presented in

!



T

1)

Tehie 5, lican aumber of branchss per plont b dlffermi

stogeS.
. 30th day th doy
- after aftep
gouwing gowing Hervest
1I/0PE patic
Oe3 5ol 5e7 540
D46 3 5 T 548 57
-099- : 440 601 . 5e9
T tess u3 Dige 1
Pn05 (isz/bs) _
25 38 54 . 5.8
50 ' Fed 565 LY
75 , ’ o83 a8 540
T toob B ng - £8
550 (kg/ha) _
- : T B 5 o8 el
.50 * Do 5e9 568
75 5eb 5o} 547
P tepd ns s 3

COBO(QQQ5} . ' i 0¢27 -
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Tablo 6 ad their analyols of verlance in Appesdix I1I,

Irrigetion 4id not significently influence leaf
production aj 50th day after eovmg cnd at barveaoby bub
higher frequencica of lrrigation had peeducsd. conparatively
higher number of lcaves, At GOth dny after sowing, I, bad
roduced slsnificantly highew numbar of leaves (46.1) over
I, o0d I, sbich in tum veve on par,

Levels of phosphborus did not glpenlficontly infivoncs
leaf profucticon ot any of the stsgeo. Dut the highest mmber
of leoves wews produced by By (75 kg ?ansfkm) at.-} 30tk day
(21,7) end ab harvest (59.3) and by Py (50 kg P 05/ha) ab
60th day (4544). |

Levels of potoch bad algndfleantly influcncsd leaf
moduction ob hevvest cnly. 4Ab this ebsoze ?«2 (64.4) lind
almificeptly inorcagsd leaf producticn ovor Ey bub vas on
par with 31-.-. IL‘ il By were on por, Stme trend of incresse
" in the nurber of lesvey producod per plant with incressing
- doges of potesh wos noted duving the early oteges, though
the effects vere nob sipnificant. SRR

Tone of ths interactions vere fomd cignificmt,

4« Doal Azee Infox
" Ths leaf arce index rogorded ab 30th emd GOth Aoy
sfier sowing and st beovest are nrosonted in Table 7 end
their eelysls of varienco in Appendix IIX,
Txrigabion hod stgnificently influenced LAY, L, had



Tabla G, les number of leaves por plent atb aiffagent

otoged,
304k doy &0th dey
aftey after
sowing scwing Baryest
/08B »atio
003 2042 3045 5440
0.0 204 2045 55 42
Qa9 _ 2240 4641 5849
i tesd (] Gigy i)
B0 {kg/ha)
25 21.4 397 551
50 1045 434 5645 .
T3 ‘ 2.7 4140 )2 P
¥ tesh B peis) s
Kéﬁ (ka/na)
- 85 197 3944 48.2
50 2047 4047 5743
V2 22,2 43548 6244
F test b B3 S1ge
CeDe (0 .05) - 44,00 9089
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Teblo T Licaf Aren Index ab different olmzoo.

30th day GOth Any

eftor after
" powing mowing Harvesb
W/0FE ratio
0e3 1.13 4.9% 4T
995 1 ,-18 481 4294
GOg . X . 1 u% 6 072 5 067
2,05 (kg/na)
25 1,41 5407 5414
50 1,16 5496 5,18
Y £ - 1.57 S5e4% 501
P tegb us S B T
E,0 (ka/ha)
25 125 4449 4e31%
50 1397 5.48 540
75 1452 0.47 502

C .B ' (0 005 ) 0 .558 0 '862 -
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meordad the highesd DAL wnleh wos suparior to 11 ol 10
whlch in tura wers on par. ITiio was tmue only ab FOUh day
ol 506k dey ofter sowing. A cleilcy trond wos oaintained
at hoarvosh 2loC.

Prhosphorue appiicoticn did not influenco LA ab eny
of the otogoes. ,

Hichor potogh lewels tended b0 increase LAL et all
ostogen, bub 4% reachod the lovel of stntlotlcel mimificance
caly ot G0th day. AL GOth doy %, hod oignificantly tncreascd
AT over tho lowor 40Sa0. Ky woo ouporior to e K, hod
rocorded tho hisheot AT ob 30th dey after cowing snd ab
bervogh olae _

lione of tho intorastions wore fomd significant.

5. Dry nettor production

The dry nabter proluctlion per plant ab 30th and OOth
doy ofter soving and ob boarvest arc presanted in Tables
&a) and 8(135 and thely anelysis of varimmee in Appendix 17,

Irrigebion echefnles influenced dry matter ecourm=
latlon ab all the pbeges, even though they hiave reached tho
level of statistical significance anly at COth dey end . eb
harvesh, I::.‘: wag superior over L, and I, waich In tumn were
o pars ot G0th dey cnd ab hervest. ieximm dry cotter wes
mroduced by IE at 30th day alane.

Fhespluorus levels did not signiZicantly influsnce
dry vatter acoummlabion at 50th day spd 60tk doy after
sowing. At Linzgost, 92 hed significsatly incresced dry
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Table 8(a)i Dry matter producticn (g/plont) at diffcront
. atagcn. _

3050 de 60th Any
albay oow afyer aalmg llayvest

1&}/{‘.{?3 ratio

03 113 6492 20474
e Tel3 719 2236
0.9 1:41 De93 87446
P test it . Bige. Blge
P50y (kg/he) "
25 120 8,03 21422
50 117 Se37 22476
(£ 130 7404 20457
P tost e er) SifTe
0 (kg/ha) :
25 115 650 19.01
50 ' 1.21 Be32 23459
&) . 131 Q22 . 27497
P tesh i E1 RN 5:1&:-
Calle (0 005 ) s < - Q b??ﬁ 3 .362

Tablo 8(b), Gomhmea effect of phosghorus eud taah o
dvy natter produstiom (g/plent) at 601:.1 day

eftar acwing.
Pa0s {kg/ha) |
. 25 50 75 . licen
L85 541 . 7416 6493 G50
E 0 50 8458 Se41 TG0 Se32
(!cg/ha) 75 10410 9455 £403 , De22
Hesn T 8403 037 T£4
GoD.(0:05) Harginal means e 0776

leons of conbinatioms = 1344
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matter esoumaletian (26,57 g per plent) over lowey doges,
vhich in turn were O paTs.

Potash application hod inereased 4ry natier scowsm-
latlen sipnificantly exceph during 30th dsy, whers ouly e
trend wes obomrveds K, was guperlor 0 Ky end K, at GOth
doy ond ef hoyvest, K, wes guperior to Eq at 00th dpy after
gowing and ob bexvosh.

The ¥ x K intersotion ob G0th doy alone wos elpgol~
ficsnty By¥, bad vocozded the highest dry medter pwoduction
par plaat (10.1 ) The lowest dry matter uwes produced by
Boy (5447 £)e

Tho pesn wmbor of nodules produced per plemt ab the
ting of S0 per cond flmering is presented in Trble 9 end
the snalyaia of varlance in Appendls IVe

A pipnificent lrcrease iz the nmumber of nodulcs pex
plons vith & decrease in molehirs stress wop oboorved, I,
hed recorded the paximmm purber of vodules (9646) which wes
wuporior 40 IO and 11‘ whick in tam wore om -per.‘

Byen though higher levele of phopphorus mroduccd nore
maiber of nodules, the effcet vaa not statlaticslly signi-
ficont, '

Potesh lovols and Intorectione did not aignificently
Infiuence nodule ruhor,

Te Iy uelignt of redulen por plond _
The data on the wom dry welght of nojulen nroduced
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por plend io pregented in Teblo S end the aenalysin of
vopionoe in Appendlx IV,

Bignificont incxcopc in the dyy welght of nodulcen
por plent wey obscxved dus to Lrmigebions I, had recorded
the maxinun dry wolcht of nodules (64,96 ng/plent) which
wao slgnificently superior to Iy andd ID" ubiich wore on pors

The effoct of levels of phoophorus was not algnle
ficant on the dry welght of nodunlese per plante However a
comporetive incpenso in the dry weight of nodules pox plent
cowld bo obsorved due 0 tha application of rhogphorug up o
50 kg Pﬂ;ﬁ)slha. Application of 5 kg 9205/219. feilod to
inoraoce the nodule welsht furthox,

A pipgnificant inercase in nodule dry welght wos
oboerved at idgher dosen of potashs K, was muperior {6365 )
50 KD and wag op par with K.‘w K1 end KO WEDG 0N DO

llope of ¢he interpobion wore found oignificant,

B, Yicld end viold stipibubog

(1) Zotol humber of pepe per plond

Ths mean mumher of total pegs prodused per plant ip
pregented in fables 10(a) and 10(b) and i%e enalysis of
varionco in Appondixz Ve

Lavels of irrigation, phosphorus end pobagh hod
falled b0 produce ony _sj.gm.ﬁc.gnt effeot on the totel nunber
of pogae

2 x K Intercetion van founi eipnificant,. The hichest
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Tabla 9, lieen number of nodules emd dry welght of nodules
{nz) par plont at 50 per cent f£lowering.

Faohey of Dy woight of

7 nodules - nodules
W/CPE ratio
0.3 B8 52400
046 7548 5211
08 8646 54 436
F test S:Lg. Sige
P05 (kg/na)
25 81.7 : 52411
50 8548 ’ 568.41
75 E4el 50456
P test 914} s
.0 (ka/ha) |
25 82,9 50443
50 0.2 55.00
75 8%ef 03465

! test 50 B8ige

CeDe(0405) 1218 9,613

J— Py
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nuzber of pogs wed obzerved in PoX, (40.4) end the lowcst

(2) Tamber of pods per nlend

The deta on the mesn nuber of podo poy plant io
pregeated in Table 10{a) end ite smalynmio of varimnce in
Appeadix V.

The deta revealed the significant influence of
irrigetion on the mesn nucrber of pods produced per plant‘.
The mmber of pods produced by I, (15.6) wao significantly
supcrior to I.‘ end Io vilch in tum were on par. Zhus ng
the oolature strogs decrensed, en increcse in the mumbor of
pods por plond wop oboerved.

Higher phoophorus lovels hed eloo inorensed tho nuober
0f pods per plent but not 0 a elgdficent lovel. Applica=
tion of phosphorus up to 50 kg '.1?205/119. hod ghowed mn
increaping trend in the nucher of pods per yplont.

~ Inoreasing potash epplication fron 25 Rglxaolha
to 75 kg I{aofha. had ingreased tho mumber of npods por plent,
but the differences were not slgiflicant. The mumber of
pods produced by 25 kg Kaﬁfha end 50 kg Kgolhs was noarly
tho oo,

ilone of the intorgotiome were found oigmificent,
(5) EFercenters of pers developed t0 pods

The date on the pereentogoe of pego developod to pods
wag analysed ofter angular transfernation ond the nean datn



1p prossated in Tobles 10(2) exd 0(c) ond 145 sunlyois
of varience in Appendiz V,

Tho dots indicate the sigalfliocmnt influence of
irelootion on the porcentege of pora developed to poda. xﬁ,
Ied recorded the hipghest persentego of poga developed 4o
podo (4940 par cent') vhich was ouporlior to 11 end 1, vhich
Faianly il -bm VPO O pavre Thus an incresse in nolobure
pbreas refleoted on the deyelopment of poge to npdo.

Fhogrhorus appileaticn had alpo fovourebly influenced
the percentage of pegs developed to podo., ¥y wom oigple
ficontly supezlor (47.7 per cenb) ovor F, aad Wen on par
ulth Ppe AdQLbicn of phoophorus aver 30 kg ‘?205 per heobore
hed not helped to increasse the peremibage of pegs developed
to podn forthesre

The parcentege of pegs devoloped t0 pods wos nob
slgaificendly influenced by highor levels of potesh.

I x P inberaction wos found significoat in influencling
the peroondoge of pego developed to poldc. The maximmn
peromtoge was recorded by 142, (50 psr cent) end the
" miniom by 1,7, (3944 per cenbl.

(4) veight of mature vods per plemb

Tho mean wolght of pature pode in groms per plont, 48

frecentod fn Table 10(e) ond ito snalyels of variauce in

I, hod zegorded the moximom per plant pod yiolg
(9.65 2) vhlch vos significantly supcrior 50 Ly (6,14 g) and
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Tebls 19(a). lk&_.xuhber of poge and podo par plend,
: 703 40 pon m aem and .mfm 0f oature
naaa (gfnlanﬁ .

Humber  Husber  Pod 4o peg  Welght of

of peza  of poldp per cente cabize
: | o6
113/9*“*1" 26540 ‘ .
i'?' 31!3 139-1 441 (4196) 3.14
. 046 28,8 151 456 €42.5) 503
0.9 ST 3240 1566 490 (4444) Geb5
P tegh TS i Sige - TR
25 28,9 12,5 |, 4548 (41.4). 7.68
50 2048 1447 A7.7 (43.7) Ge32
75 7244 140 472 (43.4) G4
P test g uS B1ea Sze
Es0 (kz/be)
en 29545 13«5 . 4640 (42.7) T84
5‘9 29.2 i 13.3 45-8 (42.6) B.)S
75 . 3%.4 15,0 8760 (4342) 10.24
P tend 53 HS nS Sig.
CaDa {0,08) - 2,06 (1,79 1.207

/

MPigurss in rarenthesis ave values afber engeﬂ.ar
trensforzat] lm.
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Copbined effecth of
on nuaber of

w0sphorus and potoch

total pogo par planb.

P0q (ko/ha)

25 50 75 Hoen
25 3049 29,8 2747 29,5
R0 {g/ha) 50 261 5244 2941 20,2
5 299 %00 L0 .4 3%.4
HMean 28,9 T8 50,4
Ce04(0,05) leoona of combinations w20

o pod 30 peg per cent®,

Combined offced of irrigation pnd vhoarmorus

JI/CER makion

043 046 0.9 e
85 43¢2(81e1)  3044(30.9) 28.9(4448)  43.8(41.4)
205 50 46.2(4248) 47.5(43.6) 40.6(44.6)  47.7¢43.7)
gif’ TS5 4340(4140) 5040045400 4944(44,3)  47.2(43.4)
Heas 4621(41e6) 45.6(42,5) 4940(44.48)
CeDe{0.05) larsinnl noons = 1,78
llosano of conbinabticons = 5,09

*Pigoves in poventhesis oye veluos afier angulorw

trancformation,



wan oo par with 1,(6.65 g)e I, end 1, were on pexe

Highep doseo of yhogphorus had signiflcantly
inorcoaed per plmb »3od yielde N had recoxded the highooh
por plant pod yicld (944 g) which way superlor to Ey (7.8 g)
end was on pex with Py (9432 g)s P, vas superior over By,

A oignifioont incroase in yod yield por plent could
be obocrved with additionsk doces of potssh. ¥, hed
recorded tho coximm pod yield por plamt (1024 g) and ves
superior to Kyq cud ‘ii'o vhich in tuyrn wero on pav,

tiens of the lnteractione vere fomd oignificant,

(5) Yelght of 100 wods ‘

‘Tho dabe on the mesa weighd of 100 pedls in groms, ie
prosented in Table 11 end 4tn analyols of vorlenece in
Appondix Vi,

Irripation hod aignifloently influcnced the weipght of
100 pods. I, kad recorded the reximun 100 pod welpght
(76.6% &) which uas supezior o Ig (65459 g) and wes on par

with 1, (72,0 g)e T, was found suporior 0 Iye

. Bigher lovels of phosphorus had signdficently emhonced
100 pod wolght.« P, bod recorded the neximm welght of 100
podn (T4.60 g) whlch uns supsvior o Py (64495 @) and wog
on per with P, (74.61 &)» 24 vas sugerior to Pge

4 glgnificent increaee in 100 pod woight conld bdbe

obzerved by the syplicatlon of hipher levels of potash,
ELI had recoxded the moxitem 100 pod welghs (74,78 2) valch
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was oo pox with K, (74431 8) and bobh vere gupeelor Lo
Ky (65413 g)w |

Yone of the interactiong wore foumd alignificonb.
‘(6) HUoleht of 100 kermals "

The datn on the meen weight of 100 komnels in greng;
in presented in Teble 11 ol $ts enalysis of varienoe in
Appondiz Vi

Trriontlion gohelulern hed oimificantly infiuencold
tho welght of 100 kewnalo. 7The maximum 100 kozmol welght
van recorded by I, (3150 g) which wvan superior to I, and
ves on pox with Iqe I4 end T were on pole

Tha afifcct of thoophomp seplicotion on 100 kermal
velzht ves eignifloante %, nod recorded the maxivnm wolghd
of 100 kewnola (31,4 &) which vas suporlor Go Py (28,07 @)
end voo oo pez wlih I (31424 Gh» B, was emperlor to Poe

ioher lovcls of potedh hed oignlificontly cobanced
100 kemmal wolghts K, bad rocorded the meximun woigcht of
130 kernels (31,04 g) which wee superior bo By (26446 g)
ondl was on por with K £50.62 &5 K, end K, were on pare

fione of lnberoctiong wvore Lond signiflcond.

(7) Bho

Rcmoenbars
The dabts on ohelling perombaoge is zresented in
Table 171 ol ibo enzlysis of yariance in Appmamdiz Vi
Higher Zraguensies of Arplgeticn had inoreased
shoiling rovcanboge significontlys I, 'had recozded the

highost shelling percentese (72.7) wnlch was on par with
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/_/

Table 19, 900 pod welght (&), 100 kezmal welght (@)
end enelliing perccnbegdCs

100 400 kernnl  Shellisg
welgnt welgnt percentage
111/6P2 ratlos
4 P 65459 28475 . 658
046 72500 085 ' 702
0.9 TH.63 31299 ' 127
T oot Sige g, . Sige
Pl {kg/on)
25 64,95 28,97 | 63,0
50 , B S . 31440 70.0
75 74466 31,24 0.2
P tesh "Bine . Slge j§5!
K,0 (kgfiin)
' 25 ’ 65415 0 28446 6848
56 7476 B2 6946
75 T4 51,64 704

Celle (505) 52270 2,168 © 2459
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11 {70.2) ond voth in tumn wFam sunerior o IG {E549) %

Tha effect 0f higher lovels of phosphorus wos not
simificent in inorcasing sholling porocntoga. louover a
conparative inoresse in gholling percenbtege eould bo
obpexved upbo 50 kg 1’2% poe heodars.

Potooh lovels Aid not signifllcently incroseo sholling
pem:mﬁage. Bud o nargined inecrcase in cholling porcentors
vas observed with overy increncubal dooe of potogha.

eme of the intarasbions were Lound elgaificont.

(8) Zield of »ods por heolore .

Tha dato on the yicld of pods in kg per ba io
pregonted in Table 12(a) and it cumiyoic of vaorience in
hypeniilx VI,

Irsigotion cohedules bad algalflcently influcnecd pod
yield. ©he highosmb yleld vap pecovded by I, (2577 kg) wkich
wed superdor to L, (2054 kg) end Iy (1848 Ig) which ia tum

WEEO On pav, '

Ligher dcoop of prosphoruap hed elso ineronsed pod
Jielf splgnificently. 7he wmexioem pod yield wesn precorded by
B, (2399 ke) wiich ves superior to B, (1910 k&) e vas on
wor with D, {2123 k). ;?1 end Py uere oo pov.

B2feot of bighor lavelc of potosh on pod yicld woa
significent. Highest ped yield wos ohscrved in K, (2420 kg)
which wag gupsaior io Eq (2010 &g) end By 1940 kgdy wirioh
ln twmm wore o pel.e
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Hone of the inberactions were found eignificont.
(9) fileld of honlnm

The data on the yleld of heulm in kg por ha is
prosented in Tebles 12(n) and 12(v) end ito analypis of
waviance in Appendix VI,

Irrigabions at shortor intervals hod signlficantly
incrensed houlnm yield. Ia had produced the maxirun hauln
‘yield (5201 kg) which wes supexioz to 1,a0d Iy I, wes
ouporior %o IB' .

Mgher doges of phosphorug increased yicld
signifiesntly. P, hod recorded the maximum hemln yicld
(4678 kg) which wee superior 4o 191 (4548 kg) end I’O (4509 kz),
which in tum were on por. .

Highor doges of potash enhanced haulm yield oignifie-
" cantly. K, had produced the highest haulm yield (4885 kg)
vhich wag ouporior to K, and wao on per with Kqo E; and K,

WCPE O paYre

I x X intcroction was foumd 40 be pignificent, $2K1
hod recorded the highest yield (5528 kg) and 1%, (4007 kz)
the J.oweﬁt.

C. Quallity foctora
1« ZErolein content
The dota on the pﬁotem content of koraels lo given in
Table 15 and lioc anelyeio of veriance in Appendiz VII,
Difforent 1rrigation gehedulon ena ghopphorus levels
hal failed to cnhoance the protein content of kernals. CEven
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Tabie 12(c). Pod yield end heudn yicld (kg/ha).

Oauln yioeld |

Pod yileid
00T rabio
a3 1848 4032
040 2054 4550
09 2533 5261
P toot - G318 Cige
20 {kg/an)
25 1910 4509
50 2125 4540
5 2399 ATTS
P tosb Sig .
%y0 (ep/na) |
25 1940 4492
50 2016 4638
75 2480 4885
P toch Bime Bige
G, {0405) 3587 29446

Teble 12(b). Combined cffect of irrigetion and potash on

haelnm yicld (kz/ba).

T9/CPE zatio
363 4] 06 D49 feen
25 A307 4133 5005 4412
HEG (ko/ia) 50 4030 4356 5528 4638
5 4270 5261 5162 4885
lean 49@ 459@ 5261
C.E.(G .05) i'fa."i‘giﬂal licama =2 294;6

Pegng 0f conblnabionsg =

51045
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T . though protein content was not significantly enbanced by
potash appliestion, the highoat level (75 kg K,0/ha) shoved
an inercese of 0,88 per acent over 25 kg Kaﬁlha-. Suoh.
variotions were not noted euong othor troatments.

Hone of the inberacticns were si.anlfmant.

2. Kernal protein yleld per hootare

The kernal protein yield in kg per heotsre is
presented in Teble 13 snd the analysie of veridnce in
Appendix Vi, ]

Irrigntion hed ﬂi@ﬂ.ﬂcﬁ_mlsj enhanged kernel protein
yieid, I.?. hod recorded thae h;ghent kernal protein yleld of .
509»9 kg/ha vhich wes superior to I, aud I, which in tum
WGI'S N pare -

Applicsation of higher levels of phawhoma had
mereased kemnsl protein yleld significantly, 132 hed
recorded the highest yleld of 475.7 kg/ha which vas superlor
to ¥y (56640 kg/na) end was on par with 2y (414,9 kg/ha), |
?1 anﬂ o Wers on par, :

The effect due to potash appilcation on kernel _
protein yleld was also significant, The highest yleld wap
observed in K, (495.9 lg/he) which ves superior to K, end
Kowhich.m turn wers on pare

Hene of the interectiong were found to be significant,

Ss 0L content
The data on the oll content of kemals ism presented

:
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in Table 13 end 1ts anclysio of veriones in Appendis VIiI.

A plenificent enhancencnt in 0ll comtent of Kexnel
cen be obperved Yy scheduling lxmigation ot shorter
intervalo. I, (45.767) end 1, (45.367) were en par end
wore guporlor to I, (42.79%).

The effect of phosphorus on the oll coatent of
kernel wag slgnifleent. P, (46,067) weo supexior over
P, (45.247) ond wes on per with 25 (44.615). Py and B,
WerS On DOY.

Significant onhancmmﬁ in oll content con be observed
by the epplicotion of higher lovels of potatch. Eq (46..185)
end K, (45,038) uere on por end hoth wore superior to Ky
(42475) |

ane of the interactions were olgnificnpt.

4, 01 yield mor hechere

The mgam oil ylold in ks per heotore Lo presented in
Zoble 13 and the smalyslo of varianco in Appondiz VI,

Higher levelsn of Sfrrigation, phosphorus end potach
had pignificantly enhanced por hectare oll yleld.

' Among irvigation gehedules, I » hod recorded the
highoat oll yleld of 843,06 ke/ha which wos superior to Iy
and IO’ I‘l wes superlor over IO.

Anong phosphorus lovelg, highont oil yield wos
obzorved 1n By (74640 kg/ha) which wep on por with Py end
both were gupevior to P..

Uith regord %0 potosh, highest oll yicld wns choorved
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-Table 13, Froteln snd oil cmntent ( cend) of kernels
' - end keynal grotoin yield ﬁ o3l yleld (kg/bu),.

Trotain Rernal 01} 011
content grotelin content yield
yield '
/070 vradio . -
Oed 2727 B4C .5 42479 529,6
D46 2757 40245 45436 - 662,35
049 27456 5099 45476 . B4%,40
P tent TS Bige Sig. 135 199
2,05 (kg/be) _
. 23 : 27463 36640 44461 59046
50 27.23 4149 46406 6989
B ‘ 27452 4737 43424 746.,0
7 tent e . Sige 8ige 94
K0 (isg/na) |
25 26496 20840 42470 -56543
50 27,58 390:2  45.03 640,2
7% 27.86 49549 46,18 810,1
P tost N3 - Bige - 815 SN

C4De(0405) - 98,58 14769 1051
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in E, (210.1 kg/he) which uza suporior to K, end Kye K,
van aloo puperior over K.

one of the interactlono wére found significent.

D. Chenicol compopibion end nubtriendt upbteko
(1) Ditrogen content in dry matier

' Tho nitrogean content in dry matier at 30th and 60th
day after cowing and in beuln ab harvest are prosented in
Tablss 14{a) to 14(e) erd it malyocis of vorience in
Appendix VIiIe

Trpigubicn gohedules end levela of phosphorug end
potash heod falled %0 produce oy slgpificont effect in the
aitrogan conbtent of dry mobior abt 30th dey and &0%h doy
ofter sowing ond in bauln ob borvest.

I xPendl xE intoractionsat 50tk dey efter sowing
end I 2 F and P x K interooblanset 60th day ofter sowing
were pignificanba.

Among I % 2 combingbions ab Z0th day after sowing,
IoPq (546727) hod wecorded the mesious apd 1,7, (2.828%)
hed vesorded tie minimm nitrogen ONbonb

Among I = K combinations, EQKD {3.4957%) hod recorded
the mazlmon end 1.5, (2.9407) hed roconded the mlinimm
2itrosen conbante

huong I = P combinatlions ok GOth doy afber gowing,
the mexinun nitrogen content wes noted in I 2, (3.02%) end
the ninloum in I,¥, (2.565%),
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Poitq (2497 hed recorded the weninum and PiE, (2,5420)
had reeorded the minimun nitrogen content comg P 2 K
conbinetionas
(2) MMitrogen content in sholl
The date on the nilirogen coantent in shell is prosented
in Table 1A(n) end its enelyols of variance in Appendix VIII,
Levels of irrigation, phosphorus, potash and theix
interactions A1d not oigaifloantly Influense nitrogen conbent
in ghell,
(3) DBitrogscn condent in Xernal
The dade on tho niivogea content in keornal ls preseated
in Teble 14(e) end $ia maalyois of verimnce in Appendix VIII,
Nitrogen oonbtent in Romai was not olmificantly
Anflnenced by irrigetion schelilez, levels of phosrhorus ox
podegh or eny of tisir intexjmtiam.'
(4) Uptgte of witwogen
The date on the nitrogen uptcke sb 30th end 60th day
after cowing ond ob hervest ore presented in Teblen 15(a)
30 15(c) end its cmlyéia of varience in Appendiz IX,
Irplgotion sehzdules kod signifioently influenced
ulbtrogen uptoke except &b 30th day after awing. I_‘,3
(72462 kg V/ho) wos superior to I, (53429 kg H/ha) ent I,
(49470 Lg H/ho) which in twm wors on par, ot 60th day eftep
sowinge At horvest alsoy I, had recorded tho naximm
" nlirogon upbelie which wos guperior to I? end 10 which were
on pars I, hed recorded the moxinum nitrogen upteke at
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Bitrogen conbtent (por cent) inm plont porto
ob different obogon,

Plonte

Plapba |
at 30th ot G3th
doy ofter day gften ' .
sowing pouing Houlin Shell Hernal
W/0PE rabio”
063 26037 2,680 12064 16392 44503
R 3240 24785 12730 1354 44412
0«9 52181 2746 L7795 1.382 4.410
¥ feob 13 i i3] 1S [#3
?395 (Eﬂfha)
25 DeaY9 24701 17035 72361 4.424
50 5152 2,692 1772 1.335 4357
75 353‘34 20?63 1!&6 1 -428 404@4
P toob s s i3 S 0o
¥,0 (kg/ra)
25 5202 2704 1851 1373 44316
50 36280 24799 1762 1403 4e412
15 34220 2.712 1.748 1352 44857
P teot 113 4] AR G 5

CeDe (0e05)
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Pable 14(b). Combincd effces of Lrrigetion end phosphorus
il irrissbtion end pobtash on nitrogen content
{per eent) in plonts at 30th dey after souling,

T/CFE watior.
0e3 046 069 Heom

25 24955  3.603 3,370 54299
205 (kg/ba) 50 5072 24955 2,028 3152
75 D365 34180 34377 5314

Mean 3357  3.246 3,161

25 34200 Set22 D055 Je252

K0 (kg/izn) 50 © DW378 3,260 - 3.700 54246
(& B3T3 3357 2,948 54226

Hoan DeD3T 3245 e 101

CaDe{0,05) Varginel meano = 081021

lcans of combinations = 0.3954
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Combined effect of lryrigation and phonphorug

end ghosphiorus end potpoh on nitrogen contend
(per cent) in plonts at 60th dey eftor owinge

17 /CPE _x'a‘t.io

Qa3 0.5 08 lloen
25 2.052 24610 3920 2701
3?205 Lpfha) 50 2,018 et 2,053 20692
(2 2.770 2553 2,565 24767
Somn 2e0L0 24780 24746
. 5'205 (kqg/ha)
25 50 5 Hean
. 25 . 3,502 2.823 2,727 26704
K2O (ig/ha) 50 24800 2,710 2787 24799
15 C 24820 - 24542 2.775 2.712
M ean l 2 0761 . 2 06‘32 2 0763

CGeD.{0.05) loanp of conbinations =

02505
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Mtzrogen uptoko (ka/ha) at dlffopent

agtagoa,
%0th day  60th day
efber aftor
soving gowing Barvaot
/0P patilo
03 10.228 4576 15050
GUG 9&38 55-29 352.44
059 11,63 72462 184,70
¥ begt s 318- Slge
Po0y (kg/hz) ,
25 104506 6020 140,76
50 9470 59.69 W05 .108
75 1759 SLPYES 174,76
¥ toah s oL 51,
%50 {ee/hnd
a5 1012 46,95 149.20
50 10445 62403 15313
5 11.32 GG.G9 174,30,
P teabh HS' Oag. gig.
Cella (0005} - 50783

15.986
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Table 15(b). Combined effeot of phosphorus and potesh
on nitrogen uptcke at 60th day aficr sowlng,

Pagi (ko/ha)
a5 50 75 toan .
B0 (;:g/ha)
25 3769 5549 49,68 40495
50 06,57 61,00 58447 62,03
75 7652 64451 59403 66468
Hean 6026 59469 55473
Cee{0.05) Hﬂl’g’-ﬂﬂl ncanog = 5!783

leans of conbinations = 10,010

Tablz 15(0)« Combined effeot of irrigation and potash
oa nitrogm uptcke (kg/ha) ab harvast,

13/0P8 »atio

——ry

03 046 068 {een
K0 (kg/ha) l
25 125,72 13591 166,19 149.28
50 135.31 140,22 105 .06 155413
™ - 15947 181415 162,24 17430
. Hean 139,50 15244 184,76
04D4(0405) Mergingl means & 13,906

Heang of coobinmtions = 24.224
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30th dsy also, though 1t was not significantly superior to
lower dogoe. Thua, shorter the interval between irrigaticns,
higher nitrogen uptoke was notod.

~ The effect Gue to highor levéls of phoaphorus wvas
olgnifieant only ot harvest. At this atege, o had recorded
the paximm nitrogen upbeks which wee guperior %o Py cnd F,
vhich in turn wers on pors ‘

The effect of higher levels of potash on nitrogen
uptiake was significent except at 30th dey. At 60t day, K,
(66,68 kg N/hs) and K, (62,03 kg I/ha) were on par end both
of then were puperior to K, (40,95 kg H/ha),i At harvest,

K2 wag superior overK1 snd EO which were ocn par, A tred
of increase in niltrogen upbeke at higher potosh levels wea
noted at 30%th day after sowing, though not ntatistlcally
elgnificante |

P x ¥ intersction at 60th day efter sowing end I x K
Intersotion at harvest were significant.

Among F x K interaction et €0th dey after sowing,
nighest nitrogen uptake wae noted in P, {76.52 kg 1i/he)
and the lowest in PoR, (37.69 kg H/ba),

Azong I x H intoraction: ot harvest, -12K0 hed recorded
the maxinun end IOI{Q had recorded the minioun nitrogen
upteke,

(5) Thomphorus content in dry matt'e;_

The data on the phosphorus content in dry natter at

30th and COth day after sowing end in baulm at hervest ave
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prosconted in Tables 16(a) and 16(b) and the enslysis of
verience in Appcendiz iX,

The offect due 40 irrigsticn pchedules on phosphorug
content in dry matter wesm significant only ab 30th day after
sowing and in hawinm at bhorvest. llorcover o general _
docrease in phonphorus content with higher freguencico of
irrigation wen observed ab all ptagee. At 30th day after
sowing ang et harveast, IO hed recorded the oazirnmm phoaphorus
content (0.2097 and 0.1707 reopcetively) which waa superior
to the Idgher frequencies of irrigetion. I, and I, wore on
. par at both otages. At 60th doy after sowlng aleo the
moxioum phosphorus content wes observed in Iy (0.2173), thus
folloving the gano trend noted at 30th day after sowing and
at harveah.

Lavels of phosphorua hod not affeccted phesphorus
content ot eny of the ptagen.

Potash applicotion hod olgnificantly influenced
phogphorun content at gll oleges cxoeopt at 30th day after
ooving. At GOth day efter powing, K, hod recorded the
higheat phosphorus content (0.2207) which was superior
to Ké and K1 wviich in turn were on pawrs. At harveat; the
higheat phogphorus content was obgerved in X, (0.1637)
which was superior to Ky (0.155¢) and woo on per with K,
(0.1615), K, end K, vore on par, A sinilar trend vep
cloo noted at 30th day after sowing vhers KO had zrecoxrded
the meximum phosphorus content (0.2087%),
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| Only the L x X and P x X interactiong ab harvyest

vere oignificants, Acong I x I combinebdions, 1.K, (01775
bed reconded the maxlmum end IKy (0.1437) ked rooorded tho
oinioun phosphorus combent, Highest phomphorug content wag
noted in PyE, (0,1773) end the lowest in PE, end 24K,
(0.1467 each), azong P 2 X c@inations.
(6) Thosphorus omtent in ghell

The data on phosphorus contend .in shell 1a presented
in Teble 1(_5(0.) and e.nr;tlysia of voxrience in Appendix IX,

Tho levols of irrigation, phopphorus and potesh had
falled 4o J.ni‘luencp phoophorus content m ghells DBut a
general decrease in phosphorun conbent with J.noi'eaeing

irpigation frequencien and ¢on increose in }}hoaphﬁrus content
with inercasing phosphiorus lovels were noted,

ione of the inberactions were olgnlficant.
(7) Ehogphorus content in komal

The mean data on phosphorun content in kernal is
presented in Table 16(a) and onalysis of varignce in
Appmd;x 1%,

Lovels of Llyrigetion and phoaphorus, did not influenco
phogphorus contenb in kemal.l‘

The effect of lovels of pobtash bn pho.aphoms. content
in kernal wes found to be oignificent. X, wos significantly
gupcrlor over K, and X, which wore on por.

lione of the interactionp wers foumd eignificant.



Table 10(a).

88

Yhosphorug content (per cent) in plent..
perbs ab difforent gbegoa.

Plento at Flanto et
30th day  GOth 4oy
after after
. sowing sowing Hauln Chell Hemmel
/220 rablo
Oe3 0299 Cea1% Q170 0072 06350
040 04208 06207 - 0150 0 ¢GH 043502
Y] 0.271 0208 0158 0059 0,380
P tood ol e Cilge iis 3
Pr0y (kg/ha)
25 0.2582 0207 0,165 0002 0,385
50 0.275 0209 0,156 0,064 043580
¥ 5] 0,282 0216 0,163 0570 04386
B test |58 S 13 Uo 113
B0 (kg/ba)
25 04283 G 220 0164 0063 0397
50 06280 06200 De15YH 06003 0.364
75 0.270 0.204 0161 0005 04378
P tosh Wi Gige Jig. H3 9ige
CoDe(0.05) 0s0150 040105  we

0,021

0.0111
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Table 16(b). ‘;gi:”m stteos of ;,rixg?tion ﬁ pobesh
' EpROIRn agh on phosporus
amﬁg‘é ?gar cand) ﬁ beuln,

1/0F5 rabio |
0 ‘3 O 06 ! 0 .9 4 bieﬁm

E0 (kg/ba) s
- 04168 04151 0,477 04169
50 0o¥76 - 0,745 04143 0,155
75 0,167 04161 04134 04161
Meah . 0,170 0,156 . . 04158
Fp0 (ke/ha)
| 25 50 75 . Hesn
" E50 (kg/ha) |
25 04159 0ITT . 0,163 - 0.169
50 04166 04146 04154 04195
(£ 0,170 04146 0,166 0,161
Hesn 0,163 0.156 . 04163
CuDe{0,05) linwzingl pesns - == 040105

Yemns 0f conbinabions = 20181
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(3) .Upteke of phosphorus

“ho negn dote on phosghorus upteke at 30th end GOth
doy after sovwing and st harvest are presemt;ed in Tables
17(a) and 17(b) end anelysis of variance in Appandiz ¥I.

The effcel of irrigotlon echedules on phosphorus
uphake was oigntflcent at all steges excopb at 30th dey
aftor sowinge I, hed rocorded tho neximm upteke et 60th
day and at horveot (5.460 end 15.90 kg/fha zeppectively) which
wao gaperior to I1 end IO which in turn werc on pare. A
oimiler trond was observed abf 30th doy alzo and the higheot
rhoophorug ﬁp“aske wen recosded by 1, (1.03 Lg/hn).

Fhosphorus levels bad olgnificontly influenced lis
' upteka only ob hervest, ghest phosphorus upteke at thls
Bhoje wes obgerved in sz (15,05 ke/ha) which wes superior
%0 P1 end Py vilch in turn were on par. At 30th day highest
phopphorus upteke was obgerved in P, (0.99 kg/he) end at
Goth doy in P, (4.6 kefha)s

Lavels of poteoh had significantly enhenocod phosphorus
uptake at nll steges e:céept gt 30th doy after sowing. Ab
GOth day ond ab baxvest K, bad recorded the highest
thogphorus upteke (5.00 and 15,00 kg/ha respeotively) uwhlch
was superior %o Ky end Eqe K, woo superior to K, at GOth
doy end worg on-per at horveat. A similar trend wes observed
at 30th day aleog vhore K2 hed recorded the meximun phosphorus
upteke (0.94 kg/ha).
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Table ¥7(a)s Fhosphorun upteke (ka/be) ab asfferent
‘ stagea_. ’

d
A

%0th dny 60th dsy.
: aft

after ter
SmAng souing Harvest
1 /CTE ratio |
O3 0490 3,95 . 12421
D6 .82 3297 12,07
0.9 1.03 . 5 046 i 1550
P teogh 1 S Sige = Olge
_ 25 , 080 : 4239 -, 12:39
50 085 4,60 T 15425
75 | 0499 4438 15405
B 1."1855 . g . W8 . Sig,
K0 (kg/hs)
3B 0,88 2.91 13.25
50 . 0.92 447 12,92
5 0.94 5400 15400
P tesh : [ f 8ige 4 Mg

CDe(0405) - 0831 1.429
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Teblo 17(bl}.  Conbined effcot of ilvmligation and pobesh
chorus end potosh on phoaphorus
upbeke (kg/ha) ot 60th day after sowing.

and phos

1U/CFE ratio

0 ;5 0 06 0 9 Lican
K0 (kg/ba)
Eij 3.82 3!‘52 5.&0 '5-91
50 450 5459 5035 4«47
K& 415 & +81 £.05 5,00
Heen %485 3 937 He 46
PO, Ge/is)
25 50 75 Hegn
H,0 (kg/ha)
o5 5 e20 4451 4 422 3.91
5O 476 4426 . 439 4a47
5 5«20 5423 4.57 5«00
les 4«39 450 4039
C.D.{0.05) Marsinal moone o 031

eano of copbinations

= 0 0?47
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I xEend P x ¥ intcrooctions st 60th day slone wore
sipnificent. Among I x K comblnaotione, highest upbake weo
noted in IR, (6,05 kg/ha) end lowests in ° IGKO (3.22 ko/fha).
Anong P x [ oombinations, tho highest uptaelie wes oboerved
in K, (5.23 ke/ha) end the loveot in Eglty (3,20 kg/ha)e

(9) Pobaseium content in dny nobter

The meen dobe on potoooiuvn content In dry vatter at
30th and GOth day after coulng ond in heula ab horvest are
preoented in Tebles 18(a) snd 12(b) cnd analycis of varienco
in Appenglx X.

Irvipation echodulen hed significantly influvenced
potagolun contant at 30th doy oftor sowing only. At this
stage, 1, hod recerded the maxima potegoiun centeat (1,7977)
wbich wos superlor t0 I, (0,939%5) and wes on par with I,
(1.7673)s I, wos cuperior to I,. Maxirmo pososciua
content was oboerved in I, at G0th day (0.77975) end I, at
harvest (052750

Lovelo of phosphorus did not significontly influsnes
pobagoium content ab nonc of the 850803,

Hicher levolsn of potogh hed sipgnificontly cnhauoed
potagsiun contant ab oll stases. K2 had recozded the higheet
potasplun content at 30th doy and 60th doy efter sowine and
at horvest (1.645, 0.624 snd 0,5919 respectively), which
wes cuporior to K, and I, ab 30th doy and at harvest and ung
on par with K, at 60th day. K, wes superior to K, at 30th
and 60th day mnd wore on por abt horvoot,
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I xX and ¥ z £ interacticns ab 30th doy alone weora
slgnificente Anong I x K combinstlons, I,K, (2:,3715) had
recorded the highest potesoivn content end InK, (0.5383)
the nintmm. Anong P x ¥ comblustions, Pyl, (24146%) hod
recorded the highest potoseium content and PyK (0.9927%)
the nlainum.

(10) Zoboopiun condent in gholl,

The pecon date on potepeliun oimbent in ghell 1o
pregented in Table 18{(e) and anclysis of voriance in
Appendix X,

Irrigotion schedulcy and phomphiorue lovels 414 not
aipnlficzntly Influenco potapsium oontent. But o norginel
deorecase in potasciun conbtond with inerceging lzrigeticon
frequencies uae oboerved. Among tha phognhorng levels
Daximum potsseiun content wos recorded by Po (0.613%).

Potach levels had significontly Influencsd potassiuvm
content in choll. ¥y had enhsneod potonsivn conbent in chell
to 040597 whlch wes ouparior to K, (0,5073) and ves on per
with K, (0.585%) o K, end Ky wore on pev,

(1) Zobesoiun content in keornal

The nean data on potasaiun conbant in kernal is given
in Pable i8(e) end onalyois of varionece in Appendix X.

The potessivm conbeny was not. influsnced by lrrice=
tion, phogphorus or potosh levela ox auy of thails intere
actions. Dul en increosing tvend in podaspivn contont could
bo observed ab higher doses of pobagh,
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fatasniun content (per ceat) in plant parts
ot different otogen.

Lianto Plente
ot 306h ab GOth
dey doy
afior after
Sowing SOWing Hedn dhell EHomal
WI/CPC ratio
0.3 0939 04605 0452 04035  1.2586
WRE 7767 0755 0e5H27 0e563  1.249
Q.9 1797 0.779 0.512 0,550 1.251
? veab ige u3 HI3} 1S LS
2505 {kz/ha) .
25 1.514 06736 G540 0.085 1.268
50 14560 D720 D458 0,555 14249
(5 1.428 0.682 0.5%4 3.015 1,240
P tost s 5 HG 533 1S
-120 {xe/hn)
25 1,108 0555 0edED 0,507 1.213
50 . 14585 0759 0,451 0,585 1.271
5 _ 1.845 02824 0.591 0.059 1.275
? gest Sige S5ige Cige 4G 3%
C-Do {0005) 0.2123 0;1663 000950 0.0315 had
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Table 18(b). Corbined affect of Lrrigation and potech end
phosphorus and notash on potapsivn content
{por cemt) in plants ab J0th day aftor sowing,
[ :

1/CPE vatlo :

Oe3 046 049 Hoon
K0 (ieg/ha)
25 0,638 14094 1396 14108
50 04986 1.836 1,625 1,549
79 04894 2e371 s 17:‘ 14845
tezn 04839 1,767 14797
| 7 %%
25 50 7 Hean
K0 (e/ha) S
85 1,215 1119 0992 1.108
50 14533 12847 1686 14549
75 14794 2,146 1,596 14845
Mean .. 1,514 . 1.560 1.428
CuDa(0405) I&)&‘@Ml oeans ’-';l 0,2120
- lieans of combinations S 03671
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(12) . Ipipke of potmposium

The maen daﬁa on potessiuvn upteke ab 30%h and €0th
day efter souing and et barvest lo presénted in Table 19 and
analysis of verlance in Z1I.
| Irrlgzation schedules significantly infiuvénced
potassivum upbake et ell steges, 12 had recorded the maximun
potaselum uptake at 30th and 60th sy after sowing and ab
parvest (7.03; 21432, 53.43 kg/ha rospestivaly) epd it wes
superlor to I, and 1, et GOth doy end harvest enfdl over 1,
only % Z0th day. I, ues superior to I, at 30th day ard g%
hervest end were on por o COtk day.

Fhosphorus levele oignificmtly influenced pctass‘m :
upteke only at harvast. AL this abteso ﬁa had recorded ths
maximum potasaimm upboke (51.09 kg/he) whleh vas pupsvior

91313. I’, whlch in t4wrp wore on povs

mgim.* Aoacs of wctwh had oigaificant w inercascd
nodmosivm upleka ab 2ll steges, K, had recorded the maximun
potagsivn uptakeo a% F0th end (0th doy ofter gouwlng and at
harvent (0.48, 20,62, 5636 kg/ba respeotively) which weg
suparior to Ky end F, ob G0tk day end ob hervoat and over
K, only et 30th day. E,; was supevlor to X, st 80th day
end wers on pav ot 30th day end-hervent.

fiono of the. intersotions were significent,
Ba Soll n

(a) Zotal nitrocen content in the soll after the experiment
The mean valuss ave presented in Tebles 20(e) and
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Teble 19. Fobasolum upbaze {kg/ha) et different sbtages.

Soth ds 6oth asy
alt dey afber d

eI
- aowlng sowing floxvest
/820 patlo .
043 2450 1923 3.4
D46 536 477 46446
De9 T3 21,02 53443
P beogd S Be Sig. ’ Sige
»,05 (kg/ho)
25 5031 16.33 4448
50 5406 16,80 42487
75 5411 14.20 51469
P teat ' s B S j S1ge
E50 (kg/ha)
a5 : 350 9.87 - 39421
50 | 5 ¢34 16,64 4547
i) Ged8 20482 56436
| F test Blge Sig. =~ Slg.

(.D.{0405) 2,003 . B.o64 44563
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20(1)) ard the analysie of verisnce in Appendix 111,

The individunl effect of lrrigation, phosphorus end
potash was not slenificent in influenoing the total nitrogen
content in tho noll efter the expeviment, _

The T x E intcproodion was Somd t0 bo significent in
influencing the total nitrogon cmtent in the soil. The
highess cod lowest nitzrogen contents wore vercmied by 1K,
end IOKF:,‘ ragpectively.

(b) Aynilehle phosphorvs acnbent in the goil safter the

The neon velwed eve premaateé in Table 20(n) end
analysin of verlance in Appendiz XIIX.

There was no sigaificant offocth, for the Alfferont
levels of irrigetion, phos;lwrus, potzain or thelr intoractions,
on the availeblo phogphorus content in.the soil, Dut en
Increaaing trend con be observed, es the Loeatvent levelo
- were inorpessead, vwbich wan more pronounced in the eace of
phosphorug epplication,

{c) Am&leblg notaseiun contend in tho @ﬂ. giter the

- The mesn data are presented in Teble 20(a) and the
ecalysis of varience in Appemdix XITI,
" Levels of irrigation and phoophorag did ot signis
floantiy influence the availabls poigssium econtent in moil,
Application of higher levels of pobash hed uigni=
fleontly inerepeeld the avnilable potassiwmm content of the
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Tablo 20(a), Total nitrogon, avallsble phogghoros snd
pvailoble potaosiun condont in thoe goil
ser the exporinent (z/ha).

Totnd Avalleble Avellable
nlérogen shogphorug podeooiun
/CPE rablo
03 T61.56 16,04 T838
0.6 766,11 1590 ‘ 00,45
045 794414 17895 6729
P bogk 133 13 BS
Pl (ko/ha) :
23 T74 486 15.47 69.22
50 791.78 16.63 TO a2
(I 795 444 18,65 74404
i 5 VB bomb g _ i3 ; T
Ko0 (g/ha) o | _
25 763400 16447 55451
5 - 765 .C0 17400 65411
-7 . 795378 17 w80 G373
P test ns | S 5Lge
CeDe (0405) - ' - . 234799

Table 20(b). OCombined offeot of irrigstion and potach on
: -the tobel nitrosen content of $he goll
after the experinoant (Zz/he).

JU/CEE pabio

Qo3 046 0.8  Hecn
B0 (Qeg/ho) |
50 765 00 ' 897.57 752633 TG500
e 751433 794467 B55433 793478
Yoan Tl «55 7511 724419

35 E0.8%) tems of cenbinoticns = 81.210
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Taklo 20(a). Tohal niirogen, evallable phosphorus end
' svallable potaseiun oontent in the poil
efter tha oxperinent (lg/ha).

Total Avallablo Avallable

nitrogen | thoophorus otesalun
/0P8 ratio
0ed 78156 10,04 7838
046 706411 164,96 - (53,49
042 75411 17495 67429
P test s HH na
?aog (kg/ha) , :
25 774456 15447 69.22
50 791,78 16,63 7089
B 755 44 18,65 T4404
TP tost: us , 1 ; i
Kp0 (i/ha) o | . _ ‘
25 T83400 1647 5501
50 785 400 17400 65411
B o 79378 17.48 53473
P teat us | us SLge

CaDe (0405) - C - 23,793

Table 20(b). Combined offeot of irrigation and potash on |
: - the totel nitrogen content of the goil
after the oxperinent (kg/ha). -

$i/CPE patio

0e3 046 0.9 __Heen
K0 (ka/he) |
25 T 628433 746400 774467 75500
50 765 200 917467 752433 765 00
75 731433 794467 855435 793478
Heen 781256 756 414 794411

CD4(0605) lleenma of conbinations = 81,210
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5081, K2 hal recoxdled tho highest potossium content whiech
was simificantly ocuperior over I§1 end XO wiich were on pavr,
Kong of the interoctiono were found sigmificant.

'y Correlotion obudien

The walueo of sinplo corzelation cocificicato are
preoented in Zeble 21,

Fod yield was elgnificontly and poslitlvely correlated
with the houln yield, nuober of pods per plont, 100 pod
woisnub, 100 kernol uelght, nitrogen upteke, phosphorus
uptekoe, potoseium upteke and dry weilghb of ncduleon per
plant cnd  tho correlation goofficiento were 0.3163, 0.3112,
0.5059, 0.4014, 0.8093, 0.C653, 0.5905 and 0.3167 respectivoly,

- Gil content of kernal wes popitively and simificently
correlated with potassliun uptele and the '2' voluo was
0.,2851,
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Table 21. Velwes of oipplo corraeladion coafficicnts.

91, Correlation
lioe Characters corroldted coofficlents
1. Pod yield x liguln yicld 0.31069"
2e Tod yiedd x Wucbor of pods por plead De3112%
Pe Fod yicid z 100 pod veight 0e5059*
4. Tod yiéld z 100 koranl m@icﬁt 044014%
Se Yol yicld x Titrogen uptalo 080035
| Ge Yod yilelld =z Phoophorus upbeke ' ' Q656"
To Pod yleld x Fobeasalun uptako 6.5905*

8. Pod yiel} = Dry weight of
nedules per plent De3167%

De 0Ll content of keornal x

Potoosiun upboke 0.,2851%

tSlgnificant ot 0.05 lovel
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DISCUSSION

An exporinamt was conduoted ab Agrononic Rescoreh
Stabion, Chalamiy, Kerale Agriculturel University, during
the gumer season of 1979-80 to study tho rcoponse of |
seowdrmat to phosphorus and potagsivm under dlifforant woler
nenngenont practicen. Tho field experivens lold oub i&a e 33
pas'tmlly_ confounded factorial in 48D with two roplications,
had threo levels coch of izrigoticn, phosphorus and potnoh,

The rooulis obtedned fron tho stwdy ere disouwsscd bolow.

. -Ae Grouth chnrachong
(1) Holght of plante | .
(Table 4, Appendiz II)
1% con bo geon £x0m the roouito thab plemt bheight eb
oll sioges wao significantly incressed by iyrrigotion at
ghorter intervels, Plant heoight ocours as a yesulb of cell
division and coll enlavgenent ond uater stress advoracly

affeot theoe procenses (Begs ond Turner, 1976). Thls night
have ecoused the stuabing of growth in planto wder streos.
Sindler reoulds wero alse reporied by Lin et al. (1963),
Ericimagwany ot ale. (1904) emd Reddy (1980).

Bventhough the effect was not significont, hicher
Aevols of phosphorus tended t0 incrcope plent heolght,
eopeolnlly at later gheges. The Lavourable influence of
phoszahéms on pland halcht woo algo reported by Jeyodeven (1970)
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ood Muroleedharen (1971).

It can b seen £rom the results that increose in
the levels, of pobesh signifleoantly incressed plant helpht
axceph ob tho early etoge. Sinco the notive vegetative
gmw%h'etmﬂ only efter 30th day, the effeot of iﬁgher
lovels 0f potesh wap not zenifeated in the early stege.
The role of potaseiun is importent as en cspential clenent
for the prowoticn of growth of meristexatic tissue (Tindale
and Helson, 1975). Higher doses of potagh increaped its |
ovallability to the arop which night have reaulied in
inopcased plendt helght. Sicller findingo were glso
raporied by Gopelokrlsimen sud Uegavsjen (1956) end lalr
(1978}

(2) Tusber of branches per pisnh .

(?abie 5, Appendix 1I)

The resulis show that frrigation had signifioantly
increassd muzbar Of branches produced por plomt at 6Oth doy
only vheresm o gimilar, though not significant trend was
cbgerved b both the eerly end lete steges os well. The
fayourabls inflivence of fraqumt irrigations on the noznal
physiologioal activities might have halpsd euch’ planis to
produce nore branches., Siollar rasults were aleo reported
from Dhoxwad (Anon,, 1976b)e Iin eb nl. (1963) aleo
cbgexved lesser nucber of bronches unler droughts

The lack of response to phosphorus end potesh in
teros of the mmber of branches produced, has been observad
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ab Dhavenisagor (Anone, 1975e) @d eloo by Neir (1978) and
Rao (1979).
(3) Louber of lcoves per plont

{Teble 6, Appendls IIZ) .

The reoultn indloate thot irrigobion pohadvles hed
pigaificantly influonccd leof poduction only at 60th 36Ye
The effect uap nore pxinouaccd ab thig singe alnce the

coblive vegetaeblve grouth of groundnut falla Guring the
ececond nonth oFf tha crop. Bub an incroosing trond im loaf
nroduotlion wes malnbtained with nmore izplgntiono b tho corly
and late ateges oleo. The alvorse effect of moisture stross
on the rate of leef Inttichion and cell divicion night bavo
eonnad the produshion of lezser mumber of leavos in plants
wder stvesa. Ucho gnd Uoroor (1959) apd Lin et ol, (1963)
algo nafe einilor oboosvobiong.

The effoct of different levols of yphosphorus wes nob
signiflicanty in influencing tho mumber of looves per plont;
at cny of +he prowth cbozes otudied. Bub theve was an
increaning trend updo 50 kg FEGS/m ot 60th day ad unto
75 kg Ié‘aﬂsﬂm at hoxrvest. Tho beneficlal effect of
phosphorug on incrcasing leaf produchion hao bheen roported
by Goldin end Har~Uoook (7556) ond Nalr (1973),

A gignificant incrsome in the nunbar of lesveg par
plant ab the final stage. of orop growvth end corginal
inereawg obgerved 111' eéri!.er gbtegoty duc %0 the epplication
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of hignor lavols of potesh corroborates earlicr observations
0f Dhon and [dare (1970) and Hair (1978). Totoosimm, en
egpential element for the proootion of grcéth of noristonatio
tisoue (Tisdele end leloosn, 1975) might hoeve holped in
inorecaging lenl munber. It ooy forther e noted that the
ircreese in plend helght due %o higher goses of potash
nicht algo hove helped in yproducinz more nuubor of lseveo
due to tho enhanend nmober of ndled,.
(4} Lea? axes index

(Toblce 7, Piga 3, Appendlx 1IX)

Aa ohnerved f£2o02 thae yegulis, {roguenk im:‘i,g.aﬁicna
ol cohgneed DAY oigaificantly ab tho corly siozes. A ainilar
trend ung neinteinsd a% hervast oloo. The decrease in DA
due 50 vebor deficito nlght be due to thn naried :'et.ﬁction
in leaf ares through i'{‘»f;. offcod on ceddl oalargonent.
Daoranse in the nunber of leoves produced ob low goll nolsture
leveleo olen night hove lowanad the DAL ab these lovelo, Iin
ob ale (1903) obzeoryed produotion of mwlier leoves under
Arought

Eventhough tha cffcct wes rot significaand, en inoreanse
in DAT could be cbparved dua to thecapplicstion of highor
dones of phosrhorun upho 50 kg anﬁm ot GOtk dey aftop
ooving.  The feavournblo Influmoc of phognhicrusn ¢p tho
mrodustica of loaven ord leef craa odoht bove mosulted in

incx'ﬂaﬂ.&ﬁ I!:E.I » -
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Tho rooulb shown bhad pﬁ;ta&h lovels hod giegnifie
conbly influsnced leaf nucher only ab the harvest ataco.
thile in the cose of DAL, potash levels werc sigaificont
only at 0Otk dny eftor ﬂwmg wm.ch indicabed that in the
carly cbeges of grmsuh neid her the nurher nor the aven of
~ leoves wero offected by the potach levels. During the
actlve sbtage of growth eventhough the nurber was not pigui=
Licontly Lndremeﬂ. the total lenf area clighd have been
signiflcently inoroaccld with tho lncrcace in the lovels of
votach which hoo influensed tho DAL, At lhervast, though tho
rmgber vero more ab hlghker lovels of pobash the arca of
lcoves ight have been reduced which did nod influcnco the
LAl end hemec DA remainod wdform.

(5) Iry zatter preduchion ver plmib

(Zables O(e) end ©(b), Appendiz IV)

It im obporved from the resulie that hipgher froguen=
clen of lrripaticn enbenced dry mabier production per plond
aigliicontly ezcaept ab the eerly stoge. A glnilar trond
was notel ot tho mly ptage aleo. Since the active
vegetative growth starts enly ofter the ecaxly steco, the
offect of irrication nighd not hove been czhibited 40 o
elpgnificont level in the early siope. The reduction in dry

nabter preductlon due to colsture stress nay be duo to its
cdverse effcect on photosynthesls, as ovidenced by Bogg mad
Turnor (1976). The glze of the photosynthsetlc apperetus

wad olad reluced due o reduohion in TAL, by DOLEtUre 8Lreos.
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An increass in growth choracterc like helght of plants end
nmmber of desves per plent hod also cantributed to the
inoresnsd Goy matter pecducblion ab higher ievels of irrlce-
tion. Vivekenmndon el Sunesena (1976) end Fhen sed Horey
(1980) els> roporied iuncressed dyy astter produstive due 0
iIreloobion.

' Phomioras lovels had plgndficently increased duy
antter production ab Roryeol oboge wharess an mﬁzeéaQMg
trond weo belnbeleed ugpbe 50 i3 ?aaslha a3 GOtk doy sitsy
eoings Ao inerosping trend noted in he cuge ol hsight of
- plants epd nunber ¢f leaves per plant night bave contalbuted
%0 the incrcausd dry Bebtex odvobicon ob hervoste Further
s lvcresge in the weight of pods producsd per plend hatl
elag contyituted to thy shove regults Imcrensed dry mabter
Produntian o hicher Jowelp of phosphorus wes also reported
by Then (1977) el Shelka @y Fhupsse (1903)). '

- 1% can be sean Iron the rosulta thald applicedlon of
potssa had elenlficansdy eibanced Qzy mebier jruducticn
excopnt ab the ¢arly ohaga, whers 1t ohowed on insrveusing
Tend, Podasciun pronolos the gvowbh of merisizmabic tiscue
whezcan an iungufiiclent pobash supply dagrengsd pholyw
gyatheslo and inorcesen reoplrotlon (Vcdele snd Helson,
19753 Inorensed heighh aad sore nuuber of lexves praduced
pox plant eb highor levele of potash had eloo comdributed
to the inersaged Guy patter peoduction. tair (1978)emd
Rao {1979) aloo meporied similar findings.
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The combined offeet of phogphiorus and pobassiwn et
60th day was found eignificent. The highest ary natier
production wos wecorded by Eo¥, (25 kg P 05"3 and 75 kg K,0/hn)
end tho lowost by Pk, (25 kg 2,05 end 25 kg K,0/ha) «

(6) Bumber ond dzy weisht of nodules por plond

(Peblc 9, Appendlixz IV)

It cem bo peen fron he results thed higher solld
noloture levels had produced the maxipun nunber end dry welght
of nodules per plent. Doku {1970) stated that the effective
nodulstion not only eoto upim plent vigowm but is alsoe to some
oxbend dopenident upom ite. The vigorous plent growth obmeryed
. under vebter molgbure rogineg helyed to produce highor munbexr
end naxicun dry wveight of nodules. Furthor, 1t wes almo
roparted thet the firgt effect of the omaot of drought i
for the crop %o ghed Lo nodules (Ruooel, 1973). Increesed
ncdule nusber and volght due to Incroened eoil roisture levels
vers elgo reported by lenke end Hiera (1973), Varno and
Subba Rao (1975) ond Gholke and Eumpse (1980). |

Bventhough the offect was not plgniflemt,lovels of
hosphorus upto 50 kg P205/ha;a' tended 40 incrensoe the nodule
mnber end dzy weighte. This may be due to the lncrecsed
activity of mitzobla at this lovel of phosphorus, The
benefleliol effect of phosphorus on nedulation and noduler
becteria woo aloo roported by Puri {12068), Luthusweny (1673)
and Jephpende (1974).
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Tho non sigpificent offeot of lovele Of potoah on
nedule number, an observed fzjam thie otudy, wep in egrecnaent
with tho findinga of Deahp.@éie (1974), Waldr (1978) and Zao
“(.‘3979). But o persinel increnge in nodule mumber ccn be
oboorved ot the highest lovel of potash (75 kg E;{aalha) and
thio in combinaebicn with bigger simed nodulen ndghd hove
holped in inercesing tho nodule welght oigndficontly. Detber
plant growth unfey highoobt rates of potosh fertilisatlen
night have helped in the preduction of bipggew oioscd \n@ﬂulem

B, Yield end yield abtributon
(1) Zotnl muober of pops por plant

{(Zabicp 10{a) and 10(b), Appendixz V)

The total nunber of pego produced per plonb wes not
olgonlficantdy influcnced by lovels of ixrigation, It om
be obscrved from the Tcble 3 that the Rirst, second end
tialrd izricabion after cowing wam respectively glven o IO'
3.'1 o Ia traatuentn, avownd 37 deyo after souing whieh
coincides with the flouvcring to peg formation otage of the
crop, This Lrrigation might bave wniformly helped sll the
trentnente in pogoing, anld an guch the effeet of irmigetim
schedules on the production of pogs besone nonsignificente.

Erenbhough ghoa’gham end wpotogh application 4id noi
eiznificontly infiuvence the nusher of pegs pz'aaucéa por
plent en increasing trend con be observed b higher lovels of
these nutriente. This ghows the inperfence of phoophorus
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aod potagsium in the production of pegs.

Though tho individual affects of phosphorus and potash
were nob sigificont in mcreasmg the totel nunher of pege
per plant, their intersction was fomd o be olgmiflomits
Thérs was an increasing treni in the nunbor of pegd, vith
tnerecse in levels of phosphorus and potosh end ao cuch the
oumlative effect of this nutrients migbt hawve inorepoed the
mxber of pegs elgnifiosntly.

(2) Mhmber of pods per plent

{Table 10(a), Fig. 44 Appendix V)

Ag the soll wotnoso incressed, the number of pods
woduced per plent wes pipnificently inorveased, Bventhough
the nwmber of pegn produced per plant remeined uniforn, nore
mnber of pega would have developed into pods, The adverse
effoct of moiptwre stress on pod formation resulted in
logsoer nuuber of pods in sbhressed plants. Denke dnd [lsro
(1973), Subde Reo ot al. (1974), Cheexn ob el. (1977)

‘end Reddy (1980) aleo reported similer results,

Eventhough the effect dus %o phopphorus levels on the
ausber of pode por plont woe not elgnificant, an increosing
trend can be obaerved ab higher levels. Thie inorease was
to the tune of 17.5 ner cent when the lovel of phosphorum
was increased fron 25 to 50 kg Paoslha_. Forther lnr,;raane
in phosphorug levels did not increanse the number of pols,
The inexreasing trond rewsels the inportant role of phwophorus
in feaiting and seed productions. The uoneignificant offect -
of rhosphiorus on the nurber of pods per plent was in
agreenent with the findingo of Cheena et gle (1977).
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I% ean be observed £rom the rosulbte thab the olfect
of levels of potash was not significent. Bub; Lncreceing
pobesh level from 25 kg ngfm o 75 kg chﬁra hed regopded
en Incrcoge of 11.4 per cent in the nupbor of peds produced
per plenk,

(3) Pergenboge of negs deyeloped to pods

{Table 10(a) ond 0€(c), :5*3.5. 4, Appendiz V)

Ag the interval botwemn lrrigation becams cloger,
the percembtego of pege dovoloped into pods wos plgndllicantiy
increased, Eventhough the tobtal nucher of pegs yroduccd
pey plant romained uniforn vnder various ilrrigetion levels,
the number of pods produced ypor plent wns noro in well
irzipeted ploto wbich resulted in en incressa im the
peroentage of yego doveloped to paﬁs.'

Results also indicated that opplication of phosghorus
upte 50 kg Pﬂﬂsm had signiflconily cmbanced the peroenitegs
of pepe develoned in b0 poda, Though the number of pego
and nunber of pods produced per plont wes not olgalficontly
inoreessd by higher levels of phogghorus, it could be
obanoved that more mmbeor of poge were converted into podn
ab lighox levels of phosphorugs, Thus the gi@nfiéant role
af_yhssyhom in converiing more nuaber of pegs into pods
van rovealed,

The nunber of pegn ond number of pods produced por
plant were tended to inoreose with bighsr levels of pobash
bub tho dovelopnant of pegs into pods wag not found 40 be
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slgificantly influenced by lovels of potash since tho
percentage of pego developed to pode renoined uniform,

The inbercetlon effect of irrigntion and phoophorus
ven pleaificont in influcncing the perscantoge of pegs
dovoloped into podse. The higheot per cent was obgerved in
I4%, (Irzigubion ab 0.6 1/CFD ratio and 75 kg Paoslha)anﬁ
the lowest iu I F, (Izrigation ab 0.6 1WU/CFE ratio end
2 kg ?205.&1&)-

(4) Molmbs of mobumg pods por plend
{(Teble 10(a), Appendix V)
The regulte ghow thet hifher frejucncies of irrige-

ticn had gignificantly mmbenced the velght of zobure nods
per plont, Freguent irvigedlons bad nwoduced nore nurber
of ©tis per plond (Teble 10{(z), incrcazed the woight of
100 poda (fable 11) end swoduccdbolder kernnls, 7The
caselabtive affect of lxrigztion on these chavoelcova had
ponbtributed 40 the obpoxved ilvorense in the yleld of podo
e pland,.

Fron tho resulin 4% ie cleoy bkt phosphorug
anpiication upic 50 Ly ?205/119._ hod ingrcosed tee welpght
of coturs pods per vland, A further increase to 75 kg
Pgﬂslha had reolled in no further ireresese in $hd pod
uyodcht per plani. Fhoaoghorus at this enhonced level
hod produced o noxginel inerease in the number of podo
preduced pow pleat (Table 10(a))ond sipiflicently inercased
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the wolght of 100 pode and 100 kerrals (Table 11) as
conpareld to 25 kg 1‘205/!1&. The inereage in the wslght of
maturs peds poyr viant was duc t0 HRo cumulatlivo effeot of
rhoaphorus op thess choreetors, Siollor reswlto were also
raported by ﬁalal ob ale. (1907), Dehatonde and Rehnto
(Y974) s Pair (1973), Pabll ot ol. (1979},

A3@Lional doseo 0F potosh hod pigalfioomtly enboneed
the pox plent pod yleld. Tho cummilative effect of higheor
murber of maturo pods per pleat (Zeble 10(e) ) and incressed
100 pod welghy and 160 kernal welght (Teble 11) et higher
levels of potash hed combributed to the inoremsed ver plang
pod yield, The resulb ip in confornity with the esrlier
fTivdingp of Veorsrpghaven (1904) and laly (1978) wder Kerala
condlulong, ‘

(5) Uoisght of 100 podo and 100 kemnle

(Zable 11, Fiz. 4, Appendix VI)

1% cen be obmuxved f£rom the rocamlts that ivrigation
hnd sigmiflcanbly Llaoproved 100 pod welght and 100 kernsl
welghts The sdverpe effcot of water deficit on the vars.oua-
rhyslological activitles cuch as translocation of sseinilates
%0 the r»enrciuctive pavte night have condributed to the
reduced 100 pod welght and 100 kernel welshb in plonts under

gtress. Thin vocurs mainly dus to the adverse effeoto of

water stress on the rate of easinilation, rate of utilizee
tion, loading end unlozding of sieve elenonto znd the
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velocity of ppainilete movenant in the sicve tubo (Begg
end Turner, 1976). The results ore in ggroesent with the
findings of Heontell end Goldin (1904), Gorbet end Rhosdep
(1975), Heate (1976), Cheema et al, (1977) and Reddy (1980).
| Incrsaosing the levels of phogpliorus had inorenged
100 pod welght and 100 kernal welght significantly.
Fhogphorus i conoidersi as cosenbiel to sesd forcation
end 1o foud in lovge guantlbies in seed and fralt (Picdele
and Uelson, 1975). BSimilar resulte were algo reported by
Reddy ob ale (1973), lialr (1978), FPobtid ot al. (1979) cnd
Shlke end Khapee (1980).

The rogult ghowethnt opplicobion of hi.gﬁer leyols of
potash hed increansed both 100 pod welght emd 100 kernel
velght significontly. Fotooolun plays an lmportent role in
the corbohydrate and nitrogem mebtabolisn and synthesis of
proteinn and in the formation of oils. Thig effeot of
potosoium might have helped in inorcosing 100 pod welght
and 100 Rernal welghts Thie is in egreonent with the findings
of Tochover end Araon (1964), Huralecdharen (1971), Deshpande
(18974) and FHaiz (19570).

(6) BShelline percantess
{2able 11, Appeniix V1)
~ Ap obgerved f£rom the rosults, lyxigmtlon levels hod
elgnificontly inoreased shelling percantege. This oight be
due to the produchtion of bolder kernals ab higher frcguencles
of lrrigntlon. Similor resulds were also reported by
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Krichneswany ob al. (1964), Booto et al. (1970) ond Varnell
et ol, (1976).

The nomolgnificent cffeet of phogphorus on cholling
poreontage wao roported by Cheenm ot ele (1977), Parasichen
ot ale (1977) and Pabtil ot ele (1979) ond thio ia in
corroboration vith the findinso of the prooent otwldye. Tho
effect of potash on sholling percentage was not signlflcant
and thisc 3o in egrecmeont with the findings of Walr (1973).
But an igprovenent in cholling porcentege wos noted ln this
otudy, ab higher lgveln of potash, which was olsd reoported
by Deshponde (1974).

(7) Yield of vod per hecters

(Table 12(a), Fis.5, Avnpendiz VI)

It cen be obasecrved from the repults that an
increpse in irripetion frcquency enhimnced pod yiold eignie
filcantly. Irzriszating ot an TH/CPE ratio of 0.8 hald recoxicd

enn yleld incrense of 23.3 per cent over 0.3 ratio. Thooe
robloo rocelved elght end three lrrigatione respeetivc;ly.
Thug by glving five sdditionsl lrrigetions the yleld cem
be Incrensed by about 685 kg/fha., Irrigetion had nerkedly
laproved the weight of naburo pods per plant, auvmbor of
nods paz plent (Table 10(a)) and 100 pod weight ond 100
kerncl uwelght end tho curmlativo effcct of all these

~ characters ulbinately conbributed to the highor pow
bectare ylold, The regults ave in corroboration with the
findingn of Bhavonioambor Reo (1955), Krichnesweny ot ol.
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(1964), Honen (1970), Lenka exd Misra (1973), AL et al.
(1974), Subrenmonien st al. (1974), Chesma eb al. (1577),
Dehatonde (1978), Dirajder end Ingleo (1979) and Reddy

" (1980) who regommenicd optimm moisture comditions for
naximm yileld in growndnut.

Higher doses of phoophorus hod significently increpsed .
geoundnut pod yicld. Incregelng the grplication of phoapho;;iis
£ron 25 kg B,05 t0 75 kg Po05/ha bod slgnlficsatly inercancd
pod yicid bub the yleld at 50 kg and 75 kg 3?205 WETQ G DOX
Fhoophorug application had inproved the punber of pods
per plont (Teble 10(a) ) and simificantly incressed the
welght of pods per plent (Table 10(a) ), 100 pod welght and
100 kornal weight (Table 11)., The cummlative effect of all
theso chersctars were responsible for the inerecased per
haectore pod yleld due %0 the epplleatlon of higher doses
of phosphorup., Sinller resulits werse also roported by
Sathyansrayone and Rao (1962), Pathsk and Vexma (1964),
Katorpiki eand Bakeobhottt (1965), Hulltarmi et al. (1967),
Tmbankar and Bethiel (1967), Ualdu (1968), FKumar end
Verkatachord (1971), Tripabl;i. ond Mooleni (1971), Mahapatra
ot al, (197%), liuraleedharan (1971), Punnooee and George
(1974), Joyedevan and Srocdharsn (1975e) and Waiz (1975),

Appliceotion of highor doses of potesh hed increaned
pod yiold spigmificantly. Higher doses of potash eipnifi~
canbly inoreaced weight of nature pode per pland
(Table 10(a) ), wolght of 100 pods end 100 kernelo (Table 11)
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and norginelly inproved the mumber of pods por plonb,

The cumulotive effect of these cheracters hed conbribated

40 tho pazlmmn per heotare yleld of nods ot igher deoos of
potagh, Thig 1o in egrsomsnt with the Cindingp of
Sroedheron znd Georgo (1968), Voanpotra ot el. (19735,

urhormed et ole (3973) Joyechandwon ot al. {1975), CGopalogweny
et gle (1976), Reddy ot al. (1977) ond Uely (1570).

It cen be goen from Table 21 that pod yieli sheuo
positive and alenificent correleticns with mwber of podgo
per plant, 100 pod wolght =nd 100 kornel welght cnd elgo
with nitrogen, rhosrhorus and pﬂtanéiuxn upbako,

(8) Hewln yield per hooheve |
(Table 12(e) and 12(b)y Fige 5, Appendix VI)

1% con be pesn f?o:} tho regulis thabh frequent 1rple
‘gatﬂ.cns had pigniflceemtly cnhipncod hovdn ylolds The grouih
‘charactm 1like helght di" plentg, mwmber of leayes por
plant end dry =motter pr&ﬁm’&ion per plan® z-:ez.'a Davizedly
inoreonsed by frequent lyzlgeblono ubldch olght hove conbrd-
bubed to the incressed hauda yicld, MFurther luoreeged LAL
at highar levols of Lirrigation might olso héve holped in
inoronzing howln profustion by ilncrsasing the rate of
cogluilaticn by photeaynthesis. The result is in grrecoeont
with tho findings of Dvighneoueny et al. (1964); Doenkn ond
Hiora (1573), CGeopaloswony ob al, {1974) ani Subba Rao ot al.
(1974) .



POD YIELD AND HAULM ¥ ELD (kd/l-.a)

5300

5000 |

4i00 __|
3800 |
3500 _ |
3200 _ |
2900 __|
2600 __ |
2300 _ |

2000 __J

{700 _ |

_ mia. 5.

/.
7~
~
e
-~
-
-~

l 1

o3 o'g _0!9

lw/cpﬁ: RATIO

l l

25 50
P05 (kg/ha)

POD YIEL
D AND HAULM YIELD AS AFFECTED BY WEVELS OF IRRIGATION . PHOSPHORUS AND POTASH .,

-_—PORD YIELD
—_— — — — HaAULM YVIELD

b ! -

25 5@ 75

w0 (kq/he)




119

. Thoe resulis show that higher levelo of phosphorus
sipnlficantly enhanced nawla yicld, An incroase in the
growth cherocters iike height of plante, number of leaves
peoduced per plent cnd dry metter production at higher doges
" of phosphorms might heve caused en incrcese in heuln yleld,
Similay reoults wore elgo roported by Dhen (1977), Vair
(1978) end Yayock (1979).

Hicher doscs of pobtesh increcced houln ylold simle
ficantly. The eigznificant infiuncnce 0f pobesh in inerecosing
the helgut of plentd, nuzbor of leaves por nlent oend dry
mattor proSuction per plant hed wltimately regulted &n .
incroased hanln yleld, %his finding is in corroboration
with the findings of Bredy end Colwell (1945), Coober (1959),
Tolr (1978) end Rao (1979).

The I x X interection was found $e be eigniflcant,.
Tha highest yicld was observed in I K, (Irrigatim eb 0.9
T/CPE rablo snd 50 kg Ky0/he) end the lowest in 1K,
(Irrication et 0.5 1/CPB ratio and 25 kg K,0/in),

Tho bemeficlal effect of irrigetion in coobination with
potogh ferti;.izablon wao thus brought oub.

G Quuiliy foctors

1« Zxoiein content of kern) a2d kernal nrotoin vield ney
hoctizda

Table 13, Appendix VII)
It can be gean froo the rosults thel the protein

conbent of kerncl was not influsnced by Lrsigetion vhoreosn
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the kerael peotoin yield e hogtoys was simificontly
incrcaped by irzleations The slgnificant effect of irzl-
gaclon on kemal protein yleld wes due to lto algmificant
effcet on yield of lermale,

Frepthouni the protein content of kernal wapg not
olgmifleemdly nfiucacod by lowvelo of phosghorus, 1t
insreascst komal protein yield significently. The eignl-
2loent effcct of f&oaphom o2 korgal protoln yield was
Guo 10 the pignificant cffent of this nutrient on the yleld
of ltcrnels, The non eigndflcent effect of phogphorus levels
¢ prosein conbent of kermal wvap olso reported by Nijhawan
© (1952), Chemney (1975) and Dinltrov and Georgicv (1976).

Az obaesrved foon the results,the kerral protein
yiold was sigificaptly increascd by levele ol potanh
wviorcos the protein contont remain smnffectci. Incroessd
Tornol yileld eb hig,ncm lavels of potash Increcgsd the loornal
peotein yiedd, Thoe nonplgaificent offect 0f potazach on
protoln content was reporied by Chesney (1975) and leir
{197C) whlch agrece uith the present ptudy.

2. QLY oontent of kormelo emd oll yledd ver hcebore

(Teble 13, Appendiz VIL)

It con Lo noted fron the rozulty t%n‘:.t oll content of

kernale end oil 3101& per hoctare wore inproved with higher
levols of irvrigabiom, Thoe Lormaticn of oil from the
pho%ba:mthetic rroducts of the plent will lergely Gepend
ueln the guantiiy of minoral mutrient avallable to the plant
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ol an opbimun noigture condition will improve tho
autricat avallability. It can be ceen thab oil content of
komnol ig pooltively correlated with potossiun upholto.
Incresoed oil content and kernel yield ob higher levols of
irripgntion lunereased the por heotore oil yleld. The
£infings observed in this otudy eve in corroboration.wlith
that of Satnd eb ol. (1973), Norpoimhan et al. (1977) and
Shonrmgpoundaran ¢t el. (1979).

Application of phosphorus upio 50 kg Paosflw. hod
increased the oll coatent but o further increase to 75 kg
P 05/he bed decrecsed the eames The favourable influence
of Phosphorus i 01l content was reported by Sathyencrayona
and Rao (1962), Reddy et ol (1973) and Jeyedeven end
Speedhgran (1975b). Boresizhen et al. (1977) oboerved a
reduction in oil content beoyond an optimm leowel of
phosphorus wilch ip in ggrocment with the preosont study.
0il yileld wao oignificantly improved ot higher levels of
phoaphorus ond 75 kg Paosﬂm hofl recorded the maxinua oil
yield. Evemthough the oll content wes decreacsed et 75 kg
Paosﬂ;a, the loms was conpensabed by the higher oll yield
due to the highar kernpl) yield.

It cen be obgorved from thoe results that oll content
of kernals and oll yicld wers significantly incxeaped by
higher levelg of potash. The inorsoged old contemt due to
higher levelo of pobosh nsy be due to itoc influence on the
activabtion of fab jroduping enzymes, Incroased oll comtent

/
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and kernal yleld ab hicgher notesh levels increosed por
heotere 081 yield. Similar results were also ropozrted by
Sothyonsrayens end Reo (1962), Vorme end Dejpal (1964),
Pande ot ale (1971), Roy ond Chatterico (1972) and Ualp
(1970),

D. Cheniéal composition gnd nutrieont upteke

(1) Ditzrozen content in plent varts
(Table 14(a) to 1'4(03. Appendix VIII)

It can ba cbhaocrved fron the results that nlirogon
content in plant poarto werce not eignificently influenced by
lrrlgntion at eny of tho ata{;ea.‘ Bub o general docreooe in
nitrogan cantent can he observed in plont parto wder high
Irrigation treatoenta. OSince the plent becopes nore
gucculant wnder hlgh soll noisture regineo, the decrecoe in
the concentration of nitrogon occurs ap o dilutlon effcotbe
Verma and Subba Reo (1975) cleo mede oiniler observations,

ltrogen conbent in plent ports were not influenced
by phegphorus or potash levels ab any of the stepes, Lven
if the hi.ﬁragen unbalte was increaged ab higher levels of
phaazmcmia endl potagh, the nitrogen concemtration in the
plent remained wndforn, Gue to its dilution by inercosed
growthe The nonsignlficant effect of yhosphorus and potash
levels on nitrogoan combent wos also rsported by Walker
(1973), Deshpende (1974) end Heboebullah et ol. (1977).
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The I x P interaction was eipgnificont in influencing
nltrogem content in plemt parto et 30th and G0th dsy after
oowing. IgP, (Ixwlgation et 0.3 rablo end SO kg Pgoslha)
exrd I2P0 (Irrigation ot 0.9 ratio nud 25 kg Paoslha) had
recorded the maxirmm end I P4 (Irrigetion at 0.9 ratio and
50 kg Py0;/he) and IP, (Irrigation at 0.5 ratio end 75 kg
PEOS/ha) hnd recoxded the ninimun ritrogen contents st 30th
end GOth day aftor ocowing rempechively, The I x K inter—
action wao elgnificant at 50th dey after osowing, 121{0
(Irrigation at 0,9 ratio end 25 kg K 0/he) bad recorded
the saxizun and 1K, (Irrigotion b 0.9 zretio end 75 kg
KEO/ha) nad recoxded the ninimmm nitrogen contentse

The P % K interaction wos significant at 60th doy
after ocowing. The novimum nitrogen content was recorded by
POK'I (25 ke 1-“’205 and 50 kg K20/ha) erd the ninimm by
PqK, (50 kg I’205 ond 75 kg K,0/ha)s
(2) Thosphorus gontent in plont perta

(Table 16(e) and 16(b), Appendix IX)

It can be geen fron {the results that phosphorus
content in plant parts were significantly deoreased at
highor lovelo of lrrigation et 30th dey after sowing end ab
harvast, Bub plant grouth wes found to be nore ot higher

levels of irrigotion, Sincce the mutvient concentretlon wos
dropped as plent mrowth was increescd, 1t con bo inferred
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that matrlent avalleblilty has nob kept pace with growih.
csiniler trend was also noted in plant naterial at 00th day
after sowlng and in keraol and shell ab harvost.

The result phows $het phosphorus cunbent in plonb
parto were nob significantly influenced by levels of
vhoaphoyue at any of the gteges. Inorsaged growth of the
plont parte ot bigher lovels of phosphorus eppeoially ot
leter atoges of the orop mizht heve refluced the concontrae
tien of phospherus, eventhough the total phosphorus uptoke
vag high ot these desese The rasulis arve in comobom‘bi.c;;
vith the £irdlnss of Dechyende (1974) = Georglev (1977 .

Fhogphorus cortent in plant paris ef all the stagea
wore deerecged by highor levels of potash eventhough this
effeot wan not significant et 30th day alfter soving and in
ghell ab horvest. Incressed growth stimuletcd by higher
levele of potash might have resulted in a decreased
conecentration of phoophorug. OGlmiler Tindings wors reported
by Dechpanie (1974) oxnd Vair (1978).

The I £z K endl P 2 K intorvotions wore simificent,
Agdong corbinetiong, bebween ifrrigation ond potash ,121:0
(Irpigation et 0,9 ratle and 25 kg Zgo,fna) and IEK.a (Irri=-
getlon ab 049 ratio end 50 kg L£,0/02) had recorded Yhe
mozimm end ciniovm phomphorug oonmtents reopechlively. Anong
P x X intercotion maximm phoaphorus content woao reconded
by P4k, (50 kg Pnlg end 25 kg Ky0/ha)e The minimun contents
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vere recorded by P.K, (50 kg each of P,0, and K,0/hond
P4E, (50 kg P05 cnd T5 kg Ky0/ha)e

(3) Pohessiunm content in plont portg
(Zeble 18(e) end 18(b), Appendiz X)

I% can be geen fron the rosulds that potacsiun
content in plent was eignificently increcsed by ivrlgation
gt S0th deoy aftor sowing oniy. 1% may be due to tho
inerepecd avallability of potessoium $0 plants et bigher
levels of irpigotion, Thie trend was reinteincd in ghoots
ot lzter stages 2ls3o. The nopslgnificant effeod of irrigo-
tion on pobasolun conkent in yiamss gt lator staren may bo
duo %o tho increased dry natter production ob thege stogos.
Henece the nubricemt ovallabllity could not keen pece with
the Wigh growth oo 8 consequence of which remultod in a
decrense in the nutrignt concenfration in plont partp,

An obgerved from the rosulizs phosphorug epplication
did not significantly influence potasplun conbtent in plento
a% ooy of the stogem. It night be due to increosed growth
b higher levels of phosphorus which reduced the concen=—
tretion of potassium, even thovgh the total potespiun
u_éﬁa&:e wes gimificantly inereesed, S!.nﬂ;m' results have
beer reported by Welker (1973) end Deshpandc {(1974).

The potnasiun conbtent ir the plant pavis, excent
in kemal, were foomd to be sipgmificontly increésed by

the eppiicetion of higher lcvels of potesh. The inorcase
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in potasoiun concenbtration ab higher levels of potassium
ndght be due $0 its increcced avallability to plant ab
thege dopes. It could be obgexved that successive levols
of potash hed helped the conbinued absorption of this
nutricnt upto the highept dosge epplied, Similar results
have been repovted by DLachover end Arnon (1964), Nakegawa
et al, (1906), Puntacker and Bathkal (1367), Ualker (1973),
labeebullch ot al.(1977) end Halr (1976).

The I 2 K intoreoection woo fowmd to bo plgnificent
et 30th dey after sowinge The nmaxinum potessiun conbtent -
wag reco:ﬂeﬂlj\yl 11{2 (Irrigetion ob 0,6 TW/CPE ratio mmd 5 Ig
K,0/80) end the ninimum by I X, (Irvigation ab 0.3 W/CPB
ratlo and 25 kg Kaolha).

The interaction betuecen rhosphorus and potesolum was
fomd to be significent at 30th day after sowing. The
bighest potosofun contendt was recorded by B4K, (50 kg P05
and 75 kg F.gﬁlha) end the lowest by P1K0 (50 g 1’205 and
25 kg K,0/ha).

(4) Upteke of nilsrogen

{(Table sé@)kfftﬂppmﬁix X1)

The regults show that though Share was no significent
effect due to irrigation on nitrogen uptoke at the eorly
stage, the effect was slgnificent at later stoges. The
effect of irrigation was not significant in influencing the
nitrogen content end dry metter production abt 30th day
afier gowing. Thig causes tho nmmelgnificent effect of
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irmigation on nitrogen upteke ab 30th day. Eventhough
the nitrogen content of plemt parts did not very gignifi~
cently due to0 irrigation levels, lnereased nitrogen upteke
ab later stoges was due to0 .the significant effect of irri-
gation on vegebative growth and pod yleld., Thus it could
be inferyed that sufficlent soil moisture in soil helped
the availablliiy of nltrogen in soil which resulted in ite
Incrensed absorption by plamtb.

The noneignlficont effect of phogphorus cn nitrogon
uptalce at the carly two stages and that of potash at the
carly stege web due to the nonsignificent effect of theae
putrients on nitrogen content snd dry matter production ab
these stages. Increased éxy natter productlion at higher
doses of phosphorug end potash hed resulted in the glgnie
flcent increase in nitrogen uptake by the plent st later
atages. The resulte ars in egreecment with the findings
of Puntarker end Bathkal (1967), Bhan (1977) and Vali et al,
(1978) who obsémd increaged nitrogen upteke at higher
levels of phogphorug and with thet of Narasimhan end
Surendran (1978) and Tair (1978) who reported increased
nitrogen uptele at higher levels of potashe.

P x K interaction wvas found t0 be significont ab
GOth day after sowing. Py, (25 kg P05 end 75 kg K,0/ha)
end Pk, (25 kg ?205 end 25 kg K,0/ha) had recorded the
noxinum and minimmm nitrogen uptoke respectively.
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The effect due to ;*.ntcmction botween irrlgation
and potash was found %0 be sipnifloent at haxvosh. IEKO
(Irrigotion at 0.9 radio end 25 kg XK,0/he) and I K, (Irpi~
gotlon et 0.3 ratio and 25 kg K,0/ke) had recoxded the
moximn end ointmon nitrogen uptake at this stege respec=
tively.

(5) Untelke of phosphorus
(Table 17(a) and 17(b), Appendix XI)
The effect of lrrigation pchedules on phopphorip

vphaze wag £oud do be sipgnificant et oll shages excopd

ab 304h doy aftar sowing vhero only a trend wao observed.
In general, oventhough the phopphorus combtent weo found

0 bo pignificantly more ot lover molstuse levels, the

| phosphiorus uptoke was higher at higher lovels of lrrigation,
which might bo due to the increamed dry matiter production
at theoe stages,

The nongignificant effect of phosphorua on phosphorus
content and dry matter production at 30th end 60th day ofter
cowing regulted in the nonsipnilicent effect of this nutrient
on ite upteke ab these stsges, AL harvast sbtage phosphorup

he

3]

upbolre was more eb higher lavels of phoaphoruge
increcced dxy matter production at higher lovels of phog=
epimm:s resulted in a proporbtionete increese in phosphorus
uptako. Puntorker end Dathial (1967) 5 Bnon (1977), Vall

et al, (1970) end tUalr (1978) also observed inorcascd
phogphorug upbeke due $0 phesphorus fortilizetion in gromdnub.
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It cen be meen from the reoults that rhogrhorus
uptake wes pignificently inproved b highor levels of potash
ot 60th doy efter sowling end at harvest. Since the dry
natter production wes also ivproved at ldgher levels of
potash at thepe stages, l;o oight hsx.va. regulted in a propox-
tionate increanse in phogphorus upteke. BSindler result won
- glgo reported by Welr (1979).

I X and ? x X interactions were foumd 40 bo simmi=-
Ticond et GOth day ofter sowing. The highent phosphorus
upbake wes reporded by IK, (Irrigation abt 0.9 ratic and
75 kg E,0/bo) ond the lowent by 15 (Irrigation at 0,3 ratlo
ond 25 kg Kao/m), dmong the combinaticns of phosphorvs
ulth potash 4K, (50 kg P05 cnd 75 kg X,0/ie) end BK,

(25 kg 3?205 ond K20 each/he) had racoried the neximum
anf nlnipam nabelent uptskees reopestivaoly.
(6) Upbake of potesslum

(Table 19, Appendix X1ID

It cen bo seen fon the resulie thab lrrigotion had
significantly influenced potossiun upbake et all stages.

The cunuletivs offced of increascd potassium consent end

dry wabter productlon nignd bave resulitcd in tho inoreased
»otash uptako at highcr coisture levels. This might furbher
be due to incrcased pobesaiun avallablliiy ab higher wolsture
levolo.

The remllté ahou tnab higher lavels of phosphorus
inoreaned potash uptoke only ai the loter shage. The



nonpignificant effect of phogphorus levels on potessium
conbont end dry uetter production might heve repulted in the
nonglgnificant effect of thio nutrient on potesnitm upbake
at ocrly shtagos. Dwvenbhough the potassivm content did not
vary significantly the nroduction of larger snouvnt of dry
natber mieht hove contributed 0 the. inorcassd potagsitm
uptoke at leter gtege under higher levafa of phoophoruge
Increesed potespgiue uptslie ab higher lovels of phogphorus
was elpo reporie’ by Pimboeiar and Batbkal (19G7) snd Haly
(1978).

14 env bo obzervod Srexn the regults that higher
levels of poiach incrcased 1tz uwptcko ab ell atages of crop
coowthe Since higher leveln of pobtesh inorsazed Lis
avallabllity in soil, coniinued sheoorption of this natrient
upte the hlgheot doso applled wag obgerved. Thig resulted
in incrensed mutrient contend in plant pardo ond bigher dry
notber yeoduction. The cumulative effect of these led to
an incrsaocd potagslwm uptalc. Puntonkar end Dathial (1967),
Harasinhen and Suvendran (1978) ard Nolr (19738) aloo
obaorved simlicry £indings,

Ees 8oil snalyoalg

{(n) Pobel nidrozon condent of tha aplil after she axperinent
{Table 20(a) and 20(b), Appendlx XIII)

As seen from the reogults, the total nitrogen contont

in the gpoll after the expoxinent was not slignificently
infiucneed by levols of irrigation, phosphorus or pobtash.
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Fron Toble §, it can be observed thet kigher lcvols of
irpigabion end potesh hod signiflcantly inoreoseld the
mm‘fa-a‘r..__.. end dey welght of nodules per plent which would
hove inczeased alirogon fimt;.on in poll, Since en
increase in totel nitrogen content did not oceuryit oan be
appzaed bthet plonto recelving bigher lovels of these lnputs
might heve vbiliced thip nuirient batber in largen gquomtl-
tica, which wes ovidenced by the incroased niirogen nphoke
at kigher levels of lrrigation, vhosphoruvg end potach
(Table 15¢(a)).

The gombined effect of irvigetion ond potash in
inercoping tho noduletion might have led to the signiflcant

- interaction effect of irrigation end zf;otcsh in dncrecsing

the total nitroszen embent of goil,

(b) Awvalilable vhospborue conbent of the gell aftor the
SXNECATICNL

(Teble 20{a), Appendiz XIii)
Lovele of ircigebion end potash 4Aid pob algniflcently

influence the aveilechle phopphorus content in moil, Dvan
i1f the ghopphorus availobility waeo increnced ab higher
lovels of irpigaticn el potash;as reported by Sharea and
Tedewr (1976), the incroosed uptoke ab these levels . night
bg the reagon Jor tne phospliorus conteat %0 remain wmiform
at differend levels of irrigebion and potash. In the case
of applicd phogphorug on incresss in the avallable

phoasphorus conbaab %0 e twne ol 21,0 per ocnt wes observed



15 7

132

whien the phogphorwns application wea incyecased from 25 kg
2?205!319. 0 75 Iy PQOSIhaa The favourable influsnce of
phooghorus goplieation in increasing the phoazhorus
contont in ooll was also zeporsed by Being (1967), Skams
el Yaday (1976).

(o) Ayeilabde notoosiun contend of the soil after the
OXDETIDEN G

(Table 20(a), Appemdix XIII)
An inexcanei potasciwm uptoke might have led %0 a
deercosing txrond in ovaelleble wotessivm eontent in soll.

ab higher lavels of irrigation. The effect of phosphorus
epplication wvos not slgnificant in influencing the eveilablo
robnosiun contant in coll,

. Potasslun eonbont of the sell wes found 4o be
aienificently increased by the application of higher domea
of potegh. This ghowps the neod for poteoch momaring %o
ingreans the contant of avolleble potessiuvm in eoil to mect
the orop needa. Dodns{1957) alzo obseyved build up of
svaliable potaosiuvm content in $he seil by $he avplication

of pobosh fertilicera.

Qe.smmae cutya Tor
0 LTNLFAEI0N Rcke
enpliceslon.

wonhcrua sand votesh levels end cocnonics
i7_ond ohogrRorus ac poboon

The roaponsc of growndous to phosphorus application
was fuund 50 bo significont ond 1t wno linear vic,,

{

% m\ 9-?8& < 1(.‘2'35 1666
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Silndlerly, the regponse $0 potagsium appiicetion
wag algo found 40 be linesr vize, T e 10.82 > 1605353,
The econonles of irrigatlion schedules end phosphorug
emd potosh opplication is presented in Teble a2 , Slnco
vhere wag lineoy incrense im pod yleld with highey lovelg
of iyrvigetlicn, phopphoruvs and potash, the mesimum nob
eofits were obialned ot the highest levelo of ifxplgoation,
pheaplorug coed -go%arah. Tho worimm net profite of
12,5000 00, [5.2222,90 and B.3102.50 wore obtodned by
srhoeduling irrigetions ot 0.8 W/CEE rmabio end by the epplie-
cablon of 75 kg ’20

gﬂﬁiﬁ- ond ?5 1‘:2(3/ ha .'!‘.’C.'fﬂpﬁﬁﬁi‘ir‘ely »



Table 22, Econonies of Irzigation schedules snd fertilizer epplication

Cost of

Yreatmenta Agditionsl Toial cost | Yield of - Veluc of - Additional  Det profit
' -Eecduction coat of of produc= poia pads - profit fron * -
- exclaling treat tion (kg/hs} the trest=
the treat- nments : nent over
mend : ‘ the lowest
' : : level .
B2« Ya . 3« ¥B s Ps . Sl _g:,, _ o . B Fa e @
1/CPE ratio | _ _ ;
043 2676450 210400 2666 .50 16848,00 . 4620.00 - 1733450
046 2676450 350400 3026450 2054400 . 5135.00 375.00 - . 2108.50
0.8 - 2675450 56000 3236 50 253300 639250 1362.50 _3066.00
P05 (sg/ba) - -
25 2799.60 125,00 2924 .60 1910.00  4775.00 - 15040 @ <
50 279960 250400 3049.60 2125.00 5312,50 412,50 ' 2262,90
B - 2799.60 375 400 174,60 2399.00 595750 57250 _28P2.80
E,0 (kg/ha) : - | | S
25 2954460 47450 3002410 1940.00 4850400 - . 1847490
50 . 2954.60 95400 3049460  © 2016.00° 5040400  142.50 - . 1980440
(F 2954460 142,50 %0970 248000 6200.00 . 1255.00 . 3102,90
Comt of fne irzigotion =  £.70.00° Trice of 1KE K0 = - Dee30
Frice of 1 kg P05 - * B 3400 Friee of 1 kg pod = 362450 .




SUMMARY



STILIARY

An Anvestigatlion wasn wndortaken abt the Agrononle

_ Rogearch Station, Cholaludy, ettached 4o the Kersla
Agrioultural Univorsity, Guring the pevicd fron 17th Jemusey
1920 $0 25¢th April 1960 to sbudy the resnonge of groundnud
to graded dosen of phophorus (25, 50 snd 75 kg P,05/ho)
& pobaonivm 25, 56 exd 75 kg K,0/hs) wder difforant
schedulen of Avvigntlion (0.5 0.0 and 0.9 TI/CPE ratios).
The expepinant was laid out ina 53 factoriel oxperimont
‘wlth two replicotions. The higher order intcractions |
152 ond 12%2 wove partislly confounded in replicatien I
cd IT respectively. The results of the oxperinent are
mrmariged helov.

1« Higher leveln of lyrigation had gignificently
increcoed plont helght at all the ptages of emp crowhite
Plant hoipght was not sigodflcontly effected by lovels of
rhosphorus wherees 1t wom ingcreased with higher levels of
potosh at 60th dey eftor sowing and ab horvesd.

24_ The nurther of branchos por plent was signifl-

cantly inorecned by lypigation schedulep omly ob 60th day
afber sowing while phoaphorun and pobeah had no effcet on
tuls cuamatam.

Je Irrigetlon schefules and lovels of wtaeh had
nigmﬁcmml.; affected nunber of leaves per plant ot GOth
{lay after cowlng and ot harvest, regpeotivaly. whereas the
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efPect of phosphorus wap not found $o be significent.

4» DAL wvag significantly incrsased by irrigetion
ochadules et 308h aed GOth day efter gowing and by lovels of
potonh eb 60Vh doy sffer sowing. Yhoaphorus hsd no effcod
on thip characiers '

. 5« Impvigation schedules and lavels of potesh hed
olgnificmtly inerossed dry matter profuction por plent ab
G0th Qay after sowlng and ab bharvest vheresn the effect of
phosphorus wos aignificent caly at hervest, P x ¥ inter-
sotion was fomd 0 e algnificmt in Influeneing vy uabtoy -
production st 60th day after sowving.

- 6+ An ivoreoss in the mumber of nodules woo obmerved
abt higher leovels of irrigntion and the dyy welght of aodules
werg superior at higher levels of irmigetion end potagh.
Fhogphorus hod no significant effect om nupber ond Axy welght
of nofulea/plants

7+ Only P x X interaction had cigntfioantly
influenced the ausber of totel pogs per plents

B8« Irrigaticn echodules alone bhod eignificantly
. inoreamed the sumber of polds per plonts |
9+ The pevgentage of poge developed to pods was
. pignificantly influenced by devels of irrigstion snd phosphorus
exd by T = P interection. Fotash bed no slgnificent affect
cn this charsster, |

10, Uelght of matuvs pods por plmt was algnificmntly
inereaced by levels of Lrrigation, pn@amm wnd potash,
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11 A significant inoresse in the wolght of 100 pois
awi 100 LZeranlo vos obgorved with blghor lovels of ivrigobion,
phogphorus end potasi,

| 12, Ghelling por cent wap foyourably influsnsed by

im&g&tlm sohedules. %éa;ﬂwms; gixd potogh levels hotd a0
effect on thio choractows

5. FPod yLold cnd hawln yleld por hoolare wexs
aigmiiicently increesed with higber lovels of Azwigetion,
phosphozus and potoshe The higheot vod yicld of 2535 Lz/he,
2369 koo ond 2460 kp/ha vese obteined by sohoduling
irzigotion ot 0.9 ratio ond by the epplicuticn of 5 Ig P,04/n
end 75 kg Kﬂ@/ha, reopeotivoly. I x K interoobion wog foumd
30 oigniflicantly influence homim yleld.

14« Protoln condent of kKoraal wop no% adiiflcantly
infinaood by lcvels of ireipation, zma;aphnrua or pobepolum
or by any of thelr intorpotiong.

1, Tigvcly of imigumen, piicaghorug and potosciun
bed piendficsnbly inflvenced tho 0il conbent of Lormal,

6. Dernal protein yield cnd oil yield por heotove
were Lnercesed with highey lovels of ivvipgation, phosphorun
ongd mtﬁsa&w,

17, Uitrogen comtent in planto ab 33th sad 60th doy
after oowing end im bauin, phell and kemol ob howvesdh vore
not gignificantly nffested by lwrigablom schodnlos op by
phopphorug or potagsiuvg application. Ultropen comtent in
plonte ot 30th day aftcr sowing wie affeonted by I = P @d

LI

Fl
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I 2 ¥ intoractiono end thab in plente abt 60th day ofior
sowing wag affeoted by T 2 P and 7 X K Interactions,

18. Fhopphoras conteat in plenbs abt 30th day ofter
gowing end in hauln ob horvest were only significontly
Influencell by irrigation end i} showed a deocrcasc wiéﬁ
vighor lovelo of irpigotion. Phogphoros conbend inm nonec of
tho pimb ports wors pigndficontly influcnces by rhopphorus
application ubilo potosh application hod oimmificcatliy
doaraandd z&ec—.&gﬁ&:‘m&a copbend in plante hmﬁ b6oth day afber
oowing cod i houln ond kermal ab bervest, The I x K and
Pz K interootienshad elgmiflcently influmcet phosgphorus
cemtent in howls,

13, Fotoooiun conbtand was glpdficantly fncreassd
- by dovols of &rri@aﬁie;; . ondy in plents ob P0th doy after
solng,  Phosphorve application Gid not significanbly
affoot pobopaivn content in plant porbe ob none of the |

bogen waile pobogh épplﬁcatﬂ.ﬁn had significantly inorcaped
potenclun content in plonte et 30th end 60h dey after soulng
and in hauln gnd gholl ab borvesbs I x K and P zK
intorcotions were found 40 bo significant in infincnsing
poteooiuw eontent in plonts ab J0th day after powino,

20. Nitrogon upteko by the crop ob GOth doy after
poving end ot hovvest wvere slgnilicontly inoreased hy higher
levels of Lxwigodion wad pobasoiun. FPhopphorus influcneced
nlbrogen wphake only ab horveot. P x B inbcﬁ.;mﬁion at GOth

Aoy afber souing and 1 = K Intcrsetion ot hoyvest were
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sigificent in Influencing nitrogen upt';ako.

21. Phosghorug uptake by the oroy ot 60th doy
aftor sowing amd at harwvest wore significantly increpped
by highor levels of izrigadion end potash. Fhosphorus
agnplication hald iporeosod phoophorus upteke only ot horveat.
I xEond P x ¥ interaotions wezo olgnificant In influencing
rhopphorug uptake at G0th doy aftor cowlunge

22, Potaspiun upbalte by the orop abt oll the clages
of crop growth wore slignlficontly incrersed by m@ér lavels
of irrigetion end potash while highom lavelo of phosphorug
inorcoocd phosphrorug wpbelie only ob harvest,

| 283« Tho totel nitrogen content of the molil aftor the
experinent wes found to be slgnificantly influecnced by tha
I % K Interaction.

24, Thero was no oipgnlficont alfeot on the avalloble
paosphorug content of the soll after the experinont with
difforent lavele of irripation, phosphorus end potomh and
thelr interactiond.

. 25. Avpilagblo potonoivm conbent in the moll efter
tha experivent was foumd t0 be signilficantly increased by
the applicetion of highor levels of potash.

26+ Pod yield was eignificently end positivoly
corrolated with haunln yieold, yleld attribuboes and nityogen,
thosphorus and pobassiwn upboia,

CLl content was significantly corrclated with potosh
untalc.
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27+ The paximmm net proflt of [3.5096400s [5,2622.90

anfdl e 3102,90 were obbtalned by irvipotions b W/CPE ratio
of 049, 5 Iig 1»?2@5{33.& eed 75 kg K20/ha, raopootively.

The present investigohlon indlcetes that scheduling
Lzrigabion 0 growndnub is $0 be domo in Korcla eb an
JHU/OPE zatio 0f 049 ond thio requiren eighd izpigetions ab
en approxinate interval of 12 doyme Croundnub meqnm;es
50 kg Pa%.fha end 75 kg ngﬂaa for botter yieldn wdcr
im?.gaﬁeﬁ conditions.

Future l!.::ze of worl:

Oritical puriods fow irrigstlon to groundaub
during gurxer scason wder &ii’i’érmﬁ soll conditicno of
iforale needs dotolled investloations.
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APPENDIX I
Heather data durlng the crop period snd its variation from the last four years (weekly everages).

Egigg - Renperature °C - Rainfall (mm)# Hele.ﬁiv(g)mmidlty Eveporation (on)
week Naxizum Hintmm |
1980  Varie= 1980  Varis= 1980 Varia~ 1960 = Verle= 1580  Varia-
blon tion tlon tion tlon
3 34.14 +0.,98 - 19493  ~0.,%6 - - 80 480 +12.54 4,52  +0.72
4 34407 4041 18464 =2.56 - - - 7514 -2 o0 4439 =06
5 33.50 =0u47 = 22,36 +0.07 - - 74450 177 - 4e89 40430
6 3527 +0.64 21,29 =1,01 - - 7643 +1.61 %33 =014
7 35414  0.84 21,07 =1.02 - -3 T4:50 #1180 4,56  =0,03
8 T5T1 +1.03 . 2179 =162 - -5 -65 7364 +2 4,60 4,50 20,20
9 35468 40422 24400 =0417 0.6 D60 B4.56 = #1137 0 4.80  ~0.08
30 35 021 "0.47 24 014 =) -32 - "Ot10 79136 +2 184 4.9‘0 -0 -11
11 T0429 40403 03556 =1.45 0.0 =1,583 1743 =1452 54> 3054
2 ] 36 21 +0«d2 24 .43 .71 - -7 08 T9.21 +1.85 5e39 *Dad3d -
135 36 ‘36 0,17 25 .00 -(3 448 42 +2 o225 75 .14 +1.,18 551 wf) 05
14 35243 =0,28 244,93 =1.16 2046 +15.43 81.29 +5 .50 4,86 =0 o0
15 3529 +0.04 20,70 +1.08 6.4 «17.92 B2.9% +5411 454 +) 92
76 35.30 40,29 23406 404,36 . | 17.8 42,68 TT14 +1.83 510 “0.17
17 344584 =054 25.4% 40,36 272 +11.79 7850 +1.98 4408 o} 427
*  Ueekly tolal Poaitive algn (+) shows increscse over the aversge dets

Vegative slgn (~) shows deorease over tha aversge data




APPIDTE T

Abstract of anclysis of veriorce table for height of plonts ond munber of bronches per plent ab
different 2to8e8.

~ Heen cguare
Tumber of

Heoight (em) Heizht (cn) Tumnbgy of

Source . ag Helght (en) Gucber of
30th day GOth doy at harvest hranches at  branchea at branches
after after ' 20th day 60th day at
sowing cowlng after cowing ofter scuing horvesh

Dlock 5 44081 95 Jg36 92.928% 1.3128 041536 02510

1 2 25,4438 455 .B59%# 367« 16442 2.2106 0.6450% Qe4237
P 2 1735 294264 42,451 1.1199 0.0717 0.0864
Ix? 4 1.693% 43 4427 ST #0053 0.5165 040923 042924
s 2 0069 291.662%% 5384653%# 040046 040057 005023

IxX 4 O.144 35.659 59.191 044217 042220 02908

? x K 4 0157 38.255 25.642 0.3695 0.2895° 02361

1P% ) 34542 72,519 654034 0.0736 041497 0.3330

IFEK 2 4e522 7.846 24518 341404 040224 0.0096

I P10 2 0.328 74328 6,493 0.4425 0.1145 01998

1P 2 1127 24,544 74138 042002 042506 0.0973

Trror 22 1,946 234031 32749 046657 9.1501 01779

O Pertially cotingble

Bt Gipnificent at .01 level
¢ Sigaificant et 0,05 lecvel



AFPPEDIX III
Abstroct of cnalysic of varionce tablc for nunber of 1eaveé pey plomd end DAL gb Alfferemnt schoges

Hean pquare
Source ag Hucher of Thamber of Tiumber 0f LAI ab 30th LAI ot 60%h LAY at
leaves por leaves pow leaves per day after Goy alter harveat
ploat ot plont eb plent at Sowing soving
30th dey 50th dey torvent
after after
oowing soving
Block 5 21555 2183445 76475 1.1521 9,3700%% 045561
1 2 17.792 T06 YO6# 2 92,985 2.6957* 202715 45500
s 2 24303 65,454 42,466 0.7549 50591 De1383
IxP 4 10,013 42,664 245,250 Qe4465 3.5202 306208
ji4 2 26,801 07.196 795 $425% 0.3222 177800 8.5920
IzK 4 15427 55,068 B1.254 01502 3565127 1.6375
2R E 4 19,903 28,086 4042839 0.3426 2.7612 1.52406
IPX 2 Be171 79,550 127.544 05175 549305% 1.6829
182 % 2 7 4539 4280 861.559% 06170 02604 543160
I 2 E%C 2 2530 2062352 1340 00470 1.9178 0606251
1727% 2 10,861 7791 524952 1.1519 13352 043715
Srvor 22 20.577 34,922 204,741 6,5232 15530 20802

@)

BE
+

Poarblally cobinoble
Sienificant ab 0.01 leveld
Simnificant ot 0,05 lovel
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AVERNIDIX ¥

Abstraet of analymie of varience table Lo munber of pesn, numbor of pods and
welght of mature pods per plent and pod to peg perceutaga.

Hean sguare

Souree ag gem'ber of godmbe:' ng ' gtg’; ;ga . Pod ’;f{ tﬁ’gﬁ
ge per 8 D&
plant plent (g/plend) Aﬁtera:ggg%gg)
Dlogk 5 164.180%¢  20.146 130449%® 21.594%
'3 2 49,282 38.209% 10.739% '37.575"
¥ 2 57.403 284055 13.646% 26.934%
TzP 4 61.724  19.349 2.627 204846%
id 2 101.335 16.039 27 3474% 24253
IxK 4 69,729 8.797 4,474 11.095
PxX 4 119.481¢ 21.212 44687 84532
IPX 2 1534107 214005 04685 17,862
1 2 g 2 42.144 4.094 0973 2,211
m2@ 2 0,358 1.626 04331 6.604
z 92 72 2 138.994*% - 20.756 34805 11.019
Lrpor 22

35.813 S.307 24045 64547

OiBar%ially entinsble '
2 Simificant at 0.01 level
® Signlflicent at 0.05 icvel



APPESDIX VI

Abstract of snalysis of variance table for pod yileld sand hanlo yleld per ha and 100 pod uelght,

100 kernal veight and shelling peroecnteges.

liean =quare

Sourcs ae ' Pod yleold Henln yield 100 pod 100 kernsl Shelling
. (ka/ha) (kg/ha) welgnt (1) wvelght (g) percentags
Block S . 1577170.9%* T41595 LO%* 131.318 38.705% 68,439
1 2 | 2220493.8%%  6200431.4%% 5534068 562934%# 207.6420%
¥ 2 1061635, 1% T43303.8% 562.805% 6343919# 4332 -
IxP 4 - 35471949 5305651 45.593 64640 34752
K 2  153274346¢ 1006450.3* 532.645% 47.353* 104599
Iz K 4 208465.8 EOS044 S 614250 4,519 9545
PxX 4 22097147 2366811 70595 154370 134790
IPR a 956807 B & Y 5] 164,106 34267 54080
1K 2 2187133 33491349 24459 34124 324593
I ? K% 2 9936733 29359540 4.974 8653 34529
1 ¥ %0 2 " 18795.2 39301442 162,557 23.027 124525
Trrop 22 26527245 18112649 584236 546355 14.078

e S

O Partielly estioeble
gnifiecant et 0,01 level
# Sionifioant at 0.05 lsvel



Apgtract of onclysis of vorlonce tablg
J

APPIXIDIX VIX

for nzrcteln end oil condeatb of kormelo ond lkernal protein
cld end oll yield por he.

lomn pouare

Souree . ag Frotein 01l conbent Kerfinl protoin 01l yield
contient {por cent) yield (kg/hm) {(kg/la)
{par cent) of karnal ‘
of Iternnls
Block 5 541658 8000 95026 .3367% 206724482145
1 2 04530 46 o650™# © 1297819594+ 447007 4305
P 2 0.025 35 ,600% 52362, 764% 114276 ,065%
Ixz? ] 1,074 3,015 14160.654 £9629.063
i¢ 2’ 34625 " 5640454 " OBATTSH56%F . 2AT385.519%¢
IxK 2 2,253 2,318 GE50 4047 169124215
PxX - & 14340 0767 93124932 260024309
IPK 2 0.713 54515 4549216 23565 o853
I X 2 14000 8,622 14419175 156734218
I » R 2 0.201 1.923 37455 .660 100223.727
1 %20 P 1,596 9a542 1597872 8046.,766
Trromr 22 1475 6.656 12919.718 25116.126

¢ Iertlcolly estineble
®x Signiflcant of 0.01 level
3 Significont ot 0405 level



APPEIDIZ VIIL

Abotract of anslyole of varlance table for nltrogen contemt in plont pords ot aiffcrent oteces.

lieonn square
Source ag Hitrogen Nitrogem ﬁitrogm Titrogen Fitrogen
cantent cenbent content conteat conbent
(per cent) {per cent) {per cenb) {(por eent) {per cent)
in plang in plant in hanin in ohell in kernel
et 50th day in 60th day .
after pouing after sowing
Dlocle 5 Ce1111 Q0085 00764 040511 De 132" %
I 2 03107 0.0542 060740 060067 0,013
P 2 0e1447 00204 040150 G «0300 04021
Tx? 4 0e9242%% 0.2070% - 0,0350 Je0245 0028
X 2 00207 0.0408 - 0.04E8 00120 0.093%
i1xE 4 0.2839% 0.0236 040358 040280 0.058
PxX 4 Ce1461 D.13222 040510 00380 0.034
I PKE 2 01248 00445 00390 00050 D015
1 @ I 2 0.2153 00358 0.0250 0,0020 04027
:i: E KGG 2 0013@8 {}00159 0-0{336 ‘3-’3150 i’hOOS
1 2 % ) 0.0958 0.0324 040370 040320 0.041

@,

L2

&

Fortinlly estinable
Signifleent at 0.01 level
Siemificant ab 0.05 lovel



APPIIDIX 1X

Abstract of analysls of variance teble for phosphorus content in plant pards at dlfferent steces.

_ Mean square
Yourco ag Fhosphorus Fhosphorus Phosphorug fhogrhorus FPhosphorums
‘c’%’éﬁe‘é‘ém i’g‘éf;-&‘é&n ‘(:gg%:m) ?g‘%ﬁ?&; E’;‘féi‘-"é“mu
in plont in golmt in haulp in chell in kerral
ot 30th day at b0th day
alter sowing after eowing
Block 5 0.,00328 0400344 % 0.0007*% 00003 000060
pA 2 04,0053 042305 0,0010% 0.0007 0400030
P 2 040003 0.0004 00004 040003 0400002
IxP 4 00004 0.0007 0,0004 040001 0600067
X 2 0.0014 0.004584 040009* 0.0001 000180 %%
I1xE 4 00009 00004 000062 040002 000012
PxE 4 0.0003 040006 0.0009* 040002 0400002
1Pk 2 040002 040003 00012% 040003 000007
1K 2 00007 040005 040003 040001 000012
I P E% 2 040005 040006 040005 040005 0400046
1 ? % 2 0.0014 0.0001 0.0001 040000003 0400001
Errox 2z 00009 040005 0.0002 040003 0400025
C Partially estinablc
s& O cant at 0.01 level

2 Cignificant at G405 level




A7PENDIX X
Absiract of anaolysis of varience dable £or polesslunm content in plant' perts at different stezese

Hesn sjuare —

Source ag . Folzesiua Totaseion Fotassiun Pobassiun Potaseiam
T, T Bt e T
mpaglg;mta at ix]i plonto at iﬁe‘ baunln h%eghell i igeiegml :
304k day 60th day : '
afier sowing after souwing

Dlock 5 0.1977 0.1356 040253 0.0264 0403090*

I 2 8 ,2645%¢ © 0.1596 040055 - 00402 0400045 -

P 2 040813 040740 040370 040153 - 0400406
Ix>2 4 01075 00154 00218 00141 - 000608

K 2 2.4735%» 03556 060805 * 0410422 0402150

IxE 4 0.474B%4% 040706 0.0202 0.,0067 - 0400330

PxK 4 0 ,2857# 0.0186 Q.0495 040036 000719

IPK 2 041275 040553 040530 0,0033 0.00170

1K 2 . 040230 00518 0.0451 - 040020 301660

1 8% 2 040956 040580 0.0110 040090 0401021

1 22 K% 2 0.2453 0,0313 040593 040161 0.09E50

Berop T 22 040940 040579 L 040192 040139 0400930

O Tartiolly estimatabdle

-

ipnificant ot 0.01 level
¢ Gignificent at 0.05 level



APPENDIX XI
Abptroct of analyals of varionce table for nitrogen and phosthorug upteke at different stages.

llegn sQuare

. Hitrogan Uitrogen Litrogen Thosphorcs Fopschaoyrus Phogphorua

\ez/ha 05 o .
?iz:mg?khg) ?m) gﬁtgﬁgvéat ‘ ??3%2) ab »(zgta}a.ﬁ:) at ?m) ab
et 30th et 60th . Z0th day 60th dmy harvest
day after day aftecr after powing after sowing

Soaxce age sowing sowing

Block 5 35 4368 204 ,636% 21%5,008* 0312 B 243w 16.714°

1 2 19,520 2726,297°*  G762.450%% © 04204 . 13.437%% . 67.286%*

P 2 144871 109,662 371440354 04086 0.265 . 24 4 186%
Ix? 4 2750 160,842 473.350 04061 . 0.74% - 2.642

K 2 64791 1915.194%%  32068,0028¢ . 04015 5e307%% . 22.445%

Ixk 4 | 5.8098 116,799 1194.220% "04066 1.100% 10465

PxXK 4 15491 440.502=% 9644273 04083 . 1.614% . 7.718

IPK 2 0e441 195.3G9 2604546 '04008. - 1.008 24963

1% 2 1.218 179.821 1355 . 764 04016 0858 44595

1 % 2 0.278 522,209%* 914,006 0.002 . 4.097%* 7e125

1%2% 2 14.670 115,279 1504929 0097 1,612 :  1.054

Trror 22

21.215 63,560 409.263 0.992 - 04389 44269

© Partially estingble
#2 Dignlficent oft 0407 level
* Significest st 0.05 level



AFFEIDIX X1
Abatract of anglypis of varisnce table for potassium uptske at different otegcs,

tiean aquare
Totassiun uptake Zotagsslun uphake Potesslun uphoke
(kg/ha) at 30th (kg/ba) at GOth (kg/ha) at
Source af dey aftexr souling day efter sowing haryest
Dlock 5 54667 644427 28,698
I 2 T7.950%% 472.045°% | 9184435%
P 2 04012 344613 396,300+
I1xP 4 54019 12.924 105.365
E 2 3847022 549.052%# 1434 4661 »
IxEK 4 5 «274 584356 1264472
PxX 4 10.124 514526 37411
Irx% 2 %004 944754 27.102
I PPK 2 1.147 12,359 260 4693*
I P RO 2 04186 . 121.912¢ 64946
1 ¥ o 2 16,957 16,215 584449
Zrror 22 84396 324670 49.888

0 Partially estingble
e Oignificant at 0.01 level
* Olgnificent at 0,05 lovel



APPEIDIE X111

Abatract of ennlynis of verionce toble for total nitrogen, available phaosphorus end
availoble ootopoiun conbent in soll after the expericenbe.

Source as Totel nitrogen Ayallable " Agailable
content (kg/ba) shosghorus content potessian
(kz/ha) content
{kg/ha)
I 2 3034593 8279 3432580
big 2 1119.593 26,583 539835
Ix2 4 806.204 25,303 484,628
K 2 285 .815 2282 S5537 #B05%
IxK g 9805 ,G26% : 6.998 25% 4505
PXKE 4 1469 .426 2.192 575006
Ereoy 3 1660 250 7 .649 479.058

Gimificont 8t 0.05 level
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ADSTRACT

An expovinent wes conductoed ob Agrononio Hegocarch
Station, Chalokudy during the sumcer season of 1979=-20 to
ptudy the meoponpe of growinub (Avachla hypognea(TL.) to
groded doses of phoophorus (25, 50 and 75 kg P,05/ha) and
potash (25, 50 and 75 kg K,0/bo) wnder differeat schedules
of irrigation (Irrigations at 0.3, 0.6 andl 0.9 1U/CER ratlos).
The experiment wag laid cut as 33 porbtlelly confounded
foctoriel expariment with two roplications, confounding
17%° in veplication I and I2°K® in voplicetion 11,

The gtudy revegled the favowrgble influence of
frequent irripotions on grouth charecters like plant heolght,
nutbor of branchos and leaves per plent, BAI, dvy motbor
production por plent and nuober and dry welght of nodunlep
par plant end through thegse chayacters, henln ,yifald, The
yield eand yield attzibuten algo showed o significent
Inerenge ab higher levels of lrripgation. The highest yiold
of 2533 kg/ho wes obtelned by scheduling irrigation ab 0.9
1/CP8 ratio. In general o decvense in phoophorus conbent
could be obsorved st bighor levels of izrigation., PFrequent
irrigations helped to0 increase oll content, oll yiald smd
kcrnal protein yiecld per hootare. In general, the
nitrogen snd pétasaﬁ.mn content in tho plemt payto were lees
affected by irrigetion, liore freguend imlgatim ned



inoroased nitrogm, rhoophorug ond potasaium upblaiie by the
oLOD | '
Higher lovols of phosphoruo bod oigedficontly
increcged dry nabter produvction per plent end houln yield

ror heotare ab harvest, The yiocld end yield ettributes like
100 pod wolght, 100 kerpol welght and velght of oaturc pods
per plont were algo inovecsed with highor levols of
phoophorus, Tho maximm pod yleld of 2399 ka/ba wes recorded
by 75 15 05/he ubloh vas an par with 50 kg By0s/ha

(2125 Lpg/ha). The 0il conbent, keznel pwoteln end oil

yleld por heotors end tho uptche of niﬁrogcﬂ;, z;hoa;;hox'ua

ond potossiun by the crop wore increaced o higher lovelos

of thoaphorun.

Applicaticn of potash b higher dopeo had inercascd
growth pttributes iike plont helght, number of leaven per
plont, LAI, dzy notter production end Ary weight of nofules
rer plent, and through thepo aemponemc; heouln yields %Tha
vield end ylold atteibutos Iiko 100 pod woighby 100 kermol
wvelght and woelght of mature pods por plan_:t; wara olco
inereooed ob bighor lovels of potiesh. The moximm pod
vield of 2480 kg/ba woo obtniaed by the applicotion of 75
kz 1«:20/&9.. Lg the potech levols wero incwoosed o sencml
decrepao in thoephorus contont and en lnorense in potassion
contient in plont peréa wvero obﬂemréﬁ, The nitrézgen,
yhosohorus end potossiuva uptaké by the erop wore aldo



incrcaped at highor levelo of potagh, The avalleble
potaasivm ambent in the s0id after the experinent wes
inoreaned by thz application of hWlgher dosen of poipokh,

Popitive and eignificant correolationg hetween pod
yield ond othoxr charaocters such oo bauln yleld, nunber
of pods pow 1)1&;&%. 100 pod yelpht and 100 keornal wolght
wore obtclned. The il conbont was olgrdficantly
corrciated with potossivd upteltc.



