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IETRODUCTIC

In Indio wherc more than &0 ped eant of t;hé popaiotion
depends on vogetoble osouvees 40 noed tholr protein require-
nenta, the grain pulses forn the coscntial protein coonponent
in thoir dleot. In addition to this the bhuse ic uoed ag
fodder ond the bugk of the podo and gnall brokon plceosd ore
inverlably uged for incoypoxation in food concentrate for
cattlo, poultry and other animal sourced of proteins: In the
forgocobile future with the pregent trend of populotion Grouth
wnleog lrmediato otops aro taken to booot the currently
ehamont puloe production in thie countzy, India will be faced
with o protein oelmabrition problen, cazsdcially for noro then
0 per cent of the lovu incono group segaent of its population.

An analysio of tho por copite avallability of pmlocs
raveala that An the lagt two decados 14 hap deoxeesed fxon
60 gfday 0 40 g/fdoy in the dist conpored to the rocomnended
lavel of 104 g/day. Thio is mainly beeause of the otognoncy
in palse production s agelunst tho iancrensing demnnd entoiled
by & growing population. During 1977=78, 11 m3llion tomnos
of pulec grain was piroducced fron a total cultivated aren of
25 nillon heotares. The prospoots of inoreasing orea under
piloes ere very olenlder. Bub however crop loprovenend
progresmen, ogrenonde nonipulations for inercosed yield ote.
are being atteopted by ICAR, ICRISAT and tho vorious Agricultural
Unlveroitico,



HEoralo cocounts for only cbout 0,15 per acnt of tho
totol cultivated undor pulses ond about 0.1 por cont
of the total production in grelsm muloes. The avorage yield
of g-ain paises in Kerala gomea 40 only 411 Lg{m wiich &g
glichtly lebo than Ixzﬁian gvoroge of 479 kgfhn. Kezala hoo
adopted a two fLold stz:atogg of increcoing tho tren undey
pulse oultivation. Theoe ave to ubilice the vooidunl noloture
in the owner fallow of vice ficlde (Decanbep-April) vhon nany
of tha pulop cxropd avo alse freo fron dlocooa, The other i
0 grow the pulges in coconut gordeono Guring the South Uoob
Yonsoon perdod. .

Peom ancng o oofoteria of mloe crbpa evollable for
euldlwation in rice £ollovys end in éaccnm; axlenoy tho moro
pronieing types of srain pulses that hove boen found 4o bB
mitable are Goupca, green gron oud black gron. For cultiva-
tion in rice followc ohort durabion cnd photolngenolibive
gorioticn of these crops are to be profovreds. The Depoartnent
of Agricadture in ﬁemla in ito pulse dovelopaomt progrormo
capeeially in gwmer follous io faced with o muibor of problans
espacinlly with rogexd 'to & propor rocorpmendobion of Ty P
ond I fox optinmmm yicidas Tho ';mrmuﬂ nutrltional and
aprononic agpecto for inorcaning the yield in swmmor falloun
are yob to be meumteiy oopeosed.  To £111 this roscaxch
@ep copecially £or groenm guen, en exporiment woo 1sdd ont with
& phozh anrem.cm veriotys Tuca Dolagithi with the folloulng



izmediate objectived.

Te To sopess the effect of difforent lovels of nitrogens
phosphosus ond potash on green gran and o debernine
the optirnm loveln of cadhe

2 To £ind out o sultebic coobination of Uy P end K for
paxinun crop yiclds under Eopals condition, in rice
£allous.

e 20 stuly the aquolity of greing es affecied by difforent
lovels of 'mﬁ:‘iems;

L To investimbo other egponomic chavacters oo offocted
by Glfforent lovelo of matriente. |

54 To work out thio ceonomien of pitrosa, phoophorug
ond potash opplicetion.
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RIEVIE] OF LITERAZORD

An gEperinomt wao oonductod with the object of
staldying the effcoto of diZferant lovelo of nityrogen,
phoophorus ond potosh on gpeen and t0 £ind cut e pultable
eoobinntion of Wy £ and K for maxiom yiold and gquoidty. of
the orop in plce faliowg. The veviey perbaining 0 tho
appecto of otudy in grecn gron io givon bolow. Simdlor wozis
on other lomuninous grops oro oles inolnded 4w the wovicy
whersver the litserature ip ineufficlant on green gron.

A Hitropen - -
Be IfZeccht of nitrogen on grouth

u Application of 50 or 100 kg D/ho woo necesoary £or
carly growsh of mung besno (Phaogolun gurcus = Yigns radiate)
and 4t hnd no offest on lator devoloment, pregunably becougs
offecotive 1 £ixing bastoyis wero progent in tho godld
(Lochalyusal gb a3es 19703,

Bhottocharyo (1971) cbocrved thot on loteritic ocld
g0il, the vosstotive grovuth of horce {Doiichon biflowmg
Boxbe) in yoopoot of vi:iez_z ead nmunber of hranthop psr plent
voo olgntficantly infiuensod by application of 22,5 to 45 &g
H/ha. |

In an oxperiment conductod in lowor uplendso of Reglonal
Rogoarch Station, Chiplima, Sombolpur (Cricos) during pabi
ceasony plont holght cod number of bronches/plont of grecn
gren virdety Puoa Baloakhi ves inorcased from 27.6 40 0.4 on



and 3.5 to 4 respsctivoly vith inercoalng leyclo of IT Lron
0 %o 60 kg ffba (Ponde, 1972). In & triol during the khewdf
soason with pigoon pen (Calermg cojon), cpplication of 20 and
40 Iz U/ha increascd tho vogctablve growth, holght ond nuober
of brenchos pear ploab over ¢ontrol (Tenka ond ﬂﬁa%@e;z%hm 1976) »
In o £icld oxporimont conducted duplng pobl scaaoon ob
TArupathl wlth Puss Dalockhl green green on e oandy 1oon £0dly.
plant holght cxd noober of privery brasshes por pload
aiefered nignlficantly due o T levels (15 - 30 Ipfen) with
.oy without inoq Tm*im (Eudbbolioh, 1970).

be T£fect OF nitmgen on nodulation

in pot teicls wlth gran plento glven the treatncatn of
¥ (0,0001 = 0,003 kg /pot) aui/or ? produced highor
nuriber of nodulen/plont thon untzeated plonto (Beodey, 1969).
Hith 877 oo tljgat., Zhaoeolug yaleapin fized tho bighool
mounsa of otoogphoeric H, 503 mg/pot. and éev-elcpod the
wigheot nmxber 0... nodules (Koplov, 1970).

Ino po"a t 1ol vith poas, inorense m ¥ 0 > 600 ngfoet
docreancd nodulatlion upto 25 = 42 doye ofter crergencos  Ab,
pebarity, high lovols of § (GO0 ond 1200 ng H/fpod) 4did not
affcet the nunbor of nodulcs/plont bub deorcaned the total
volumz of modulan per pland and dry potter yicld of nodules
{fubca, 1970)s then applicetion of 80 ki I/ba o black beans
(Zhooeolug yulroelis) wvag found b0 zeduce nodulation (Slotachoy
1970}, appilccbion upto 22,5 kg f/bo to chlclk pos increagod



the maber ond dpy weight of nodules by 17 per cont and 7
por ocnd respectivoly émgh. 1971)s Penfilova (1972) elso
nobed thad in pens, opplication of 20 1..g B/ha porladldy
increaned nodule production. ’

Apnileation of nitrogen cepocliolly ot higher rate
(00 g Hféa’) onp;,:v:,-:»:osseﬁ tho devolormont of root nodules in
Phnoeolus yulmorig (Koinov and Fetkovy 1975).

Toslov (1977) oboerved thab in peco, I applicd ot 20
0 40 kefha inorecsoed the mumber of nodules fzom 49 root
noduies per plont with no H to 77 $0 &6 nodulen per plont.

‘Papanicoleon’ b ol. (1977 noted thot in Deens vnoﬁula
woleht per plant decroocsood with increosing moto of applicd U
£pon QO to 120 Lg/ho.

Iﬁ peany a~ direct correintion wap found botween H ato
(100, 200 or 300 prm #) and nodulation imhibision (Dubeo, 1977).
c. Effcet of nitrogon on yiold and yicld atbributes

tioodcmi end Jona (1965) found that on en ceidie loteritic
poil with a high fizotion capoclty for phonphate, epplication
of 25 L W/ha without P roduced the yicld of green gron by
ohout S por cent., Fathel: gt gl. (1950) obmerved that the

average yicido of Phoacolug guweug, rhanoolng nuno and

Fhaooeoling peonitifoling wero highor on ploto givon no 0T
(151.2 kg croin/he) thon on thosc glven N, 45 or 00 kg ti/ho
(124.0 to 126.C Iip/hn). While Watsmithop ond Terzaris (1970)
found thet epplicadion of 75 kg H/ha incrensed nocd yloldd,-
hoy yielﬁc o] total dry motter production by aboub 30 p&r aont




in @Mz,
Choudhnry cad Dhetia (1971) oboerved that the ylolds

of pung verioty Puon Doiookhi were imorcopod by 42 end 72
Doy cont with 129 g coponiwn eulphatofha applicd trocdeasd
ard in rows 5.0 oo below the deed roopeotivoly, over no Lorw
tilizor appiicotion vhich pove average ceed yiold of 470 kg/fha.

In em gxpopinant conducted in lowsr uplend during
the rabi seopon with zung verdety Fuse Deloakbd, lenghh of
poll end everage welght of oecdo por plont were increnged with
appiication of 30 ond €0 kg I/bo over no nitrogen, fron 6.%
£0. Gud codl 645 cmy Gl 30 6.5 ond 7.3 g reopeotivelys Tho
highost yicld of grain (8,61 o/ho) ond bhuse (744 a/bs) vere
obtainod £rom 60 kg U/ha level (Panda, 1572).

in o pot tricd vith block gran (Thescolun @
Vigno o) voricty Fuocawl in o nonegalearcoun ped r:sai.i of
coiobatore, significant trentoont diffcrensas for lovels of
(0, 30 and 60 kg T/ha) wore rocomicd in sced ylelds Applie
cation of 30 kg U/hs wed pupcrior %o control and 6O kg -
Ti/bn whiich wore oa par (Bajonds bt oley 19743, Vonugopal
ardd :Iaéachcm- {3974) reportod that opplication of 10 = 30 kg
/i hod no pignlficont effcot on yioldo of 2 groen granm
cultivera, Rojordron and Fuss Beloekhi. U isdividually hed
no olgnificond influonee on oeod yleid snd pod naxbor,
Appiication of 20 ané 20 kg [l/ho inorpcased the 1000 grain
wolght olpnificsatly, while opplication of 10, 20 cod 30 kg
T/ha fnovepood the dry oatice zmuoﬁimg




Tho weoulto of the oxporiment carrlod out during
khaptf coason ot Funjab Agriealturel Univeroity, Tudbiens
revenled thas on light collo epplication of 7 ond 34 kg U/be
increonad tho yield of block gron significontly over 'ne
nitrogon' control ﬁ'rﬁmé.-‘l t0 940 anld 9«3 q/ha reopectively
(Bowimay ob aley 1979). ‘

In o £ield tricl conductod with moong on a sandy loen
goil of Bibor Agricultursl College Fara during
oupply of 10 end 20 Iy U/hs oigpificantly inorcoped the munber
of polo per plant, oumber of greina per pod end 1000 groin
volehd oveor ro altrogen fron 11.7 0 1346 and 15.94 9.6 %0
1044 ond 10,9, 23.4 0 2449 5 recpectively, The yleld of
groin increasea fron 678 = 798 ke/ha with increesing lovol
of § fron 0 to 20 hg/hn whoreao fuybher inoreénoe in U level
$0 30 ho/ho chowed simmificantly decroasing trond in respech
of oll cheraciers studiod ineluding grain produchion
(653 kp/ho)e The plot roceiving no nitrogen proluced the
lowont grain yleld of 546 Lin/he (Jingh gb gley 19750,

Panwar g ol. (1976) noted that in green gran, thore

S Beaginy

wad no reoponge 46 the opplication of 15 = 30 kg N/he. Famor
ang Ghnlgnude (1577 obscerved that the grain yield of gung

vao ineveoned £rom 14.85 per cont t0 G0W.64 por cont due 40
various treatzonto with rhisoblun, azotobeoter and nitrogen
over donbrol. leximum grain yicll of 820409 Igfha was obtadned
in the casec of ozotobacter seced inooulabion + 25 kg U/ha vhich
vas on por with vhizobiun oced inoculntion + 25 g W/ka



(750,28 Ep/ho}. Thousand grain woight woo not found to be
altered slgnificantly due to variouvn trea%ment;a. Significant
ineracoe in dzy patter voight wos recexded in the trcodueanb
rhizobium + asotobactor + 25 kg & wndeh way be due to
profuce vogetetive growth duc t0 thin trentnent.

Fanway ¢b gl. (1977) fourd that in black gron voricty
749 optitmn dose of nitrogea wes 15 kg [/nc which inercascd
tho grain yield by 13.4 por ccnb (155 kg/he) with 10.27 kg/
kg U response over ne nitrogen., The mmber of podufplant
wan inercascd by nitrogen opplication ab 15 Le/hs with no
furthey inprovenant by odditional dose. The plant stond,
brenching and sgraing per w04 were wnaffepted,s Thmo pods por
plant seeng 40 be the yicld conponent closely asscoletod with
the incrensed gealn yiold of blask gren a9 o yoomdd of nitrozon
application,

in-a ficld trial rezdc durlug khorif at tho Unilveraity
of Agricultural ﬁcicﬁces, Sompalore on wod candy loan soll
boving sofiun fertility levol, under zeinfcd condition, tho
reoponse of grecn gren to 30 kg U/ka was slmificont for the
pod and grain yicld. Pod yicld inorcoscd £rom 9.5 t0 1449
Q/hae end greln yiecld £2on 5.2 30 8.0 ¢/bo uith the applicatiozl
of 30 kg U/ha over control (Thine Gowda and Kriohna Gouda, 1978).

In a £i0l18 experioont conduetad durirg rabi season ot
Tizupatid with green gron verlety Iuce Boisaldd on & condy
loan soil 3.63 in orgenic corbon, mediun in avoiloble phoophozuo
and potegoiu, the yield cttribubtes were plgniflcontly
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infivemoed by nitvogen lovels. Among the nitrogen levels of
0s 15 ond 30 kg l/ha with or withoub inocnintion tricd; oaxinun
geain yicld of 1,220 ke/ha woo obtained with lnosulabion + 95
kg U/ns Sollowed by 1,155 kg/ho ulth inoculatics alone, which
woro on pade BPub they vere slanificontly oupoerior to the rost
of the trestoentp. Tho naxirug dry mabter pm&uct;cn ues also
observed with incculadion + 15 Iy Haa (Subbalehe 197€).
d, EBEffoch of nitrogen on quolity end uptalo of !ﬁiﬁm‘imﬁﬁ

In £icld beeme, plont I content tendeld 40 be deorcascd
ab low rates of applied aiﬁz@gen but wos incresged 0 .20
por. cend at tho bhigheot lovel of applied nitrogen, coopaved
uith 2,54 per cant vhore aome woo applied (Boins, 99573,

In oo expericend eonduoted 1ith peas ob T.AWR.74 How
Dolht, the protoin percontoge of greing inercescd progressively
with on Anerense ia the lovel of nitropan (Singh ob gl., 1969).
Singh (1970) oboerved thst in ‘gran (Clooy swiohimm) applie
coblono of 22,5 kg N/ho increeged protein contant to 10.3
per cent conpared with 14473 per cent. |

Sinha (1971) nosed that in pess, 70 kg U/ho had no
cffont ovey unx;.’artilized control in the uptakae of total P
by the plante.

| Frotoln contont in frains of peas was signifleantly

inoréaned duo to appliestion of 20 kg N/ha (Gexg gt al.s 1971,
Aroro end ITnthra (1972) obaserved that in groon gram applis
\aation of Ui P and 8 gove oeed pmroteln contento of 19,88 %o
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24431 por ecnt conmporod with 19,69 per oent with the matridat
golustion givon no U, P or 6. But in a tricl with cowpeas on
sondy loom ooily application of 20 - 40 kg U/ho hod no offcet
on oood pootein contand (Holik ot pley 19720 ¢

In grod, proteln, O and ;&3‘205 conbonto of the gralp and
ptraw wore conaldersbly incrcoped by the gyplicntion of 13.25
ool 22,5 kg G/on (Singh, 1971)s Rojondron gf gl. (1974)
" obsopved that in Yool gren geed proteln conbont imercased
' With inevessing levels of 1 fxom O = 60 kg/ha.

'B-v Fioarborug
fe Dffect of phoophorvs on groyth

Bc:mpanﬂe and Bathiel (1965) found thot in PucrTeY hc:.@t
of plont immaaed sigxlfmantly fron 21.5 oo $0 2642 en
wiﬁh tha iréreace of Peor. £ron c: 0 60 lb/acz-a. A gipnificant
S.ncrease in growth of mash end mong was noted wvhen gaper-
hoophate ven appliaﬂ ab the rate of 60 kg 2, 5[11& (Raniior
Mnfm ond Jagiit Bingh Vizk (1965). In o triel witn freen
gren on on acidic latobitic oold with o high ﬁmts.m copaeidy
i‘ex* mosphaw. a greater plont helght was oboerved with
mpliaation of 100 kg I}gor/ha (lloclanl and Jonn, 196.:)»

In on cxperiment gonducted in lowey uplond in Oryissea
auring zehi coeson, ploat holght Of green grea voviety Pugs
Boleakhi vas inoecaged £ron 28 = 20,2 0o with inoreasing lovels
of P from O 0 90 Iig 2,0;/un (Penday 1972). '

In pob tri.ales wvith Urid ond ping azmlicmiou rotes of
120 Iy Po0c/ha %o Ulpid ond 80 kg 3 aanfm to muny verc optinun
for increaping growth (Rovenkor et ole.s 1972).
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In on cxperinent conducted with mung during lkhapd€
et the Funjeb Agricultural Univereity, Iudbiens in o loamy
gand 00il teoting low in available P, application of ¥ upto
80 Xg 205 /bn reoulted in toller plants (21 co) over control
(18,8 en) (Yaul and 3cthon, 1976).

in o £1cld cxporioend conduoted during robi cesson
a5 Tirupathl with Pugn Balogithl green groa on o sanﬂz; loam
soll, plent Dok ,f',h"‘ and mmber 02 prinary branches por plent
Aifforad sigp.iﬁeanﬁly due to P levols (By = no puosghom,

1 -,-13-!.3?/%, -aﬁhg?/haamx-sscﬁﬂoakmgm
1 pex cont RigE 20, ﬁolut*en £or 12 hro) (Subbeloh, 1970).

Roilin Exoolnr (1979) oboerved dthat pleat hoisht end
L Al of groom gran variety =2 wore olgnificontly lmereasod
by appllication of 12.5 ~ 50 kg 20,./'1:1 ovar no ¥ appiicoiion
which aloo reoultad in hicher dry nobscr produation.
by Effcot of phosphorus on acduletion

Deohpeniio and Datilkal (1905) zoported that in mms
ove Doporsoon application of 40 emd 60 1b Paoglao significontly
incronced tho mumber of nodulep per plant over contrvl.

In p6t trials with drid ond g given O = 120 kg
1’205/1;19, as gingle supcrphosphate; 120 kg Pecsﬂm to urid axd
80 kg Pges/ha %o mmg were found optiran Loy incrosoing
nodulation (Rovanker of ole, 1972)e Sahm (1973) noted that
in bleck gran, rhizobiun inogulation and opplication of 22,4
kg PgO,j}h::x increascd numbor of nodules pow plond fron 5.60 o
16.9 and 5.6 to, 15.06 rospeotively. ihilo Tej Singh et pl.
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(1975) oupgeoted thet in moong epplication of O to0 75 kg
‘3205/11& pey abtinulate nodule production. .

in o field tricl eonducted Quring pabl ocespon ab
Tirupathi with Puon Boloalthl green mrn-on 8 sgndy lomm soil
lou in orgsnic carbon, meédiun in ovatlable vhogohomis and
potasaium, nunbor and wolght of nodulco inoreased with
inercoss in phoophorus loevels from O to 26 Lig 2/ho (Subbaich,
19704 |

o. Iffcob of phosphorus on yield end yicld sbtxiiusco

In an e.spefrimont. 0 conpare the ¢ffeoto of verious
levels of pnoophoruo on greon gram, thoe repponoe of the crop
to 20, 40 end 60 b 2,0 /eo wao found to bo lineaw indicsting
inoreoos in pulee ylold (52; 30.04 5642, 59.4 kgfoc reapece
tivoly) ard groon woights Tho nunbey of pods por plont ond -
wolght 0f podo por noTe uero olsniflomntly inoreancd by 40
end GO 1b Po0s/ec over control £xom 3.73 to 4,77 cand 5.36,

62,6 50 99,3 cad 104.7 kg reopeotively (eshpendc and Dathiel,
1965),

Tuo application of superphosphate ab 60 kg P205fha
without ¥ produced averasge reoponse of 50 nor cend in cage of
pash ond 40.4 per coemt in cooe of Doong over control (Henuer

3ingh end Jagiit Singh Vizk, 1965‘)._
| Moolani qod Jona (1965) found that on oo acidic leteritic
epi.l with o high finablon -c;;pe.oity for paogphate, 100 g 3‘9205/21&
oigndficantily imoreaccd the yicld of greom gzen when epplicd
with (910.4 kg/ho) or vitbout It (GCD.2 kg/bo) over comtrol
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(65442 kg/ba)e Gumbor of brancheg cnd mmber of pods with
-10(3'1:3 P205/ha vere found to be grester,

It wos thought thad aboud 25 por ocant inoroeus in
crain yield of legunes such ap chickpeog, peas; Ehascoolug
m, Erhagoolug gurougs lontil, lathyruo ond Dolichog biflorng
can bo brought ebout .b:-,r ayplyi.ng 35:6 kg Paoglha end a further
15 per cont yleld inorease cen bo obtaimed by ;ms:easama the
‘28.055- rate to 67.2 ko/he (Prased et ol., 1903).

m trdnln ui*c.h green gren grown in tho L:Lw__;m_j.__ aeascn
dusing 4 - Jearsy o.pplice.tion o% 44.84 kg 1’20;.,&33 oxr 44.84 kg
Paor. % SG00 lv.g f.y.m.fna inereaaeél avarae.a main yi.e,ws by

0.64 end 1,31 hy sles/hay rcapcotively. yicldo on unfertiliced
plots wore 6492 h lig/bn. Froo thic 4% wos concluded that
appifcadion of 2,05 alons OF Vith f.y.0e chowid be given bo
inoreaso tho yield of green gran (Srcanivan gb gl., 1960).

A £icld czporinent conducted dwring tho‘ sazwgr 5easons
02 1969 cnd 70 et 1.A.B:l., Dow Delhi to test the responoa of
mwe varioty Pusa Dolookhi to three phoophetc levelg vovealed
that appliaation of 35 ks T Df./ho. incronpod yields frcz:x 5.58
10 T+27 qfho of g;mln in samer 1969 ond fronm 4,36 %0 7428
q/he in carpor 1970« When phoophorus woo applied ab tho
zato of G6 kg P 0;/ho the yield inorcased t0 9.7 cmd £.47 afbe
in 1969 ond 1970 roopectively (Bhotia end Chowdbuzy, 1972)«

In an expepinent cémdue‘ted in louce uplsxﬂé of Criopo

dwi.ng robi ccaoon, lcongth of pod ond average weig‘v:z.t of oeede
por plant incrcased £1om 642 30 6.0 co and 5.6 0 6.7 &
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zaopectively with increasing lovols of 2 f£ron O = 00 k€
Paﬂﬁlha in green gren varicty Fuso Baigekhi., Highcot ylold
of grein (8,39 q/he) cnd bhuoa (63.1 o/ho) were recoxded fron
90 g Pgﬂsjm lovel while tho lowent yield of graln (5.65 a/hs)
ond bimea {5646 q/ha) were obtained from no P conbrol (FPeniday
1972,

In triols vith 2 creen gran culbivars, Puce Delooih
and Bojendran, opplicetion of 20 kg PO0z/ha increased seed
yiello from 098 kg/ba without P te 707 kit/ho; furthor increcase
in P rates decroasced thone As the investigation wae carricd
oud in a calcarcons condy loan goll; mediun in avallable By
tho yield increascs to tho addition of fortilizor P woze
neacre (Vermgopal exd lorachan, 1974)e In e £icld oxporiooant
conducted with Pusa Balookhi mung during pro-shonlf ocooon,
thore wao no response to phoophoruo duc 0 hami'ul effaats
of rige boan on the ouccecding erop of guny (Joaa of ol., 1975).
in $riclo with ung varicty Puso Boloolhd, seed yicldo were
increnced €ron 563 to 632 and 776 ka/ba by inovceaing P05 vato
fron 0 %0 20 md 40 kg/ha; fovther yicld incroose with
GO gy Po0g/ko wes not oigaificont (Penvoxr end Kenuoe Singha
19753+

In o £1cld tricl conductod with moons on a pondy losn
p0il of Dihar Agrpicultural College Forny during suxicr.gcagon
chouad that inovocssing lovelp of P fron 0 40 60 Ig/ho oimie
ficontly imoreased groin yheld fron 515 to 701 Ig/be along
with favourablo effeet on othéz_' yiold' ottributosg, Humbor of
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podo pop plont, nunber of greimsper pod cad 1000 grain velght
inereastd £rom 0.5 t0 5.5 03 $0 11,0 ond 25.7 to 26,6 8
PeHRCCHLVELY . Tho Qifforense in number of seads/pod due %o

20 and 40 kg P0s/he were 1ot elgnificent (Singh ob gl 19750

In £ficld txielo with two moong variotles J=-78% and H-45
on condy lopo soil révenied thot graln yields were nob aigni~
gleantly improved by imercooing the application zatc of P
fron O = 75 kg P,0./ha (Ted Uingh ob pl.y 1975

Agerwel ot ol. (1075) roported that in cuomer pung,
yielde wore ipcrcased fyom 077 tonno with 25 kg E—'Esﬁlha ftq
0493 tonne with 50 g &2205&3; avl decresged thereafter with
75 g 20q/ha. |

An exporinent conductod durdng kberif sencon ot Punjab
Agrioulinrol Tnlyoroity, Tudhicnn on 6 losry cand potl sosting
10V in evelleble P, rovenled thet P application increased the
grein yicld of g oisnificently end the inercane belng
pienificant upto 40 kg ?é%fﬁa. Benoficlal effcot of P
application on the pods/plont, ocedofpod ard 100 grain welght
contzibubcd for inérespod groin yield: P applicotion elso
ineroocad dzy netter production (Koul ond Seiiion, 1976),

In trials vith green gron, incrcooing the P05 wabes
fron 0 o 30 ond 60 kgfha incrooged average ceed yiclds fron
0.80 50 1.00 and 1.15 $/hq, respectiveoly. Tho cconomio
opbinws Pgas zad¢ woo 51 ka/be with g yield rooponoe of 4.5
kg gced/fig 20 (Zenwar ot aley 1970).
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In thrce vorleties of pung, =3, Jowshor=45 cnd Puso
Ooioalhi, cpplication of 30 kg Py0g/hs grve olgndficantly
higher yield over control. tidle L~ hao the capaclty to
produce higher yicld with 60 kg .’?205;’11@. over control. omnd
30 kg 33205ﬂm, hicher lovol of P205 nes not proved ito signle
ficenco with Jowmhor+45 and Puso Dedooithi (Singh, 1976).

Penver ¢b ole $1970) roported et in greca gron,
avplication of 30, 60 cnd 90 kg Peoslm hot a eignificand
effeot in increnoing grain yicld over contryol. Yields wore
inoreasod £ron 10.1 40 1.1, 11,0 and 1.5 @/Mba with the
.opplication of 30, 60 end 90 I Pgoslba reppectivoly« Theare
won pipnificant linecar increass in yiold upto 60 kg Paoslha
applicotion, after which, there weo o trend of reduction in
yiold, Teot woight and mnber of podefplant cloo pupport the
vegponoe upko 60 Ly 1’205/1’1&-

In o £icld drial node during kherif ceason on rod gandy
loom goil hoving mediun fortility level, unler roinfed
condition, rovealed that rogponce of gresn gron to G0 kg
» Osfha. alono wog digzﬁ.ficam_ for the pod and croin yicid.
lost of the yiold contributory f£actors were sipnificantly
affectod by P fertilizors (Thinse Cowla ond Lrishne Gowdae. 1978).

In a field czpexinent corduoctced duelng rabi ccason at
Demapathy with Puge Dadcokhl green grao on o sandy loan goll,
low in oxgnie earbon, mediun in avalloble phoophoras and
potasoium, with inoxeass in levels of ¥, the groin yield aleso
lncreased. Higheot grain yield of 1,449 kr/ba woe obteined
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at 20 kg P/hn which can be attr!.butedf to pore number of
priceyy bronches, muober of podo/plent, nunber of seads/pod
end higheot toot wolght. Higheob haryest index of 0,385 uas
obtainod with 26 kg P/ha (Subbalsh, 1979).

Rollin Dhasker (1979) oboerved thet in gresn gram
vexlety =2 yleld components 1ike nmumber of pods end clusters
par plont usre significontly lucrenscd by incrcaoing levols
of P fron O =~ 50 kg 9205/2161 vialch resiltod in higher grein
yieid. Ulone of the treptmanto influcnced favourably the pod
longth and mopbor of noeds por pod, Fhoophoras application
increaged the thouncand erain wolght durlng swner season alons.
Fhe »esulto of tho ezperincnt indlcated that appilcetion of
mhosphorug above 25 kg qusfha 4id not pignificently inorcase
the yield,

de Dffeot of phosphorus on quality cnd uptake of nutrients

The applicafbion of phocphatie fLertilizcro to uad orop
(Vigra oDuneo) resulted in increascd concontration of oll thc;
mutrliento and perbiculsorly of ﬁmsp&:e.ﬁe in the plomt (Hoxi
Shoxltex cna Zushwaho, 1971).

Hehua and Behera (1972) roported thed in couwpea, grouwnde-
mt ond greenfeen, U conbent in shooty oot erd grains
inorcased elgnifleantly by phoopheto naguring ab the roto of

2244 kp/bo. | The probeln content of groins OF coupel, gmound=
nub and green gran were 25.3, 51.2 and 23.7 per cent unmder
épntrol incrcaged to 2043; 32.2 and 25.‘2 per cant due o
1nocule.t1_on ond applicaetion of 22.4 1:3 I’aﬂﬁfha.
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“In pot tricle uvith wrd epplication of 50 &n a?gosfm
incrooned plent uptoke of U, Py 1T axd lio (Esdue and Dadho,
1973) . Radioossay odudics of thoe ohoods end ascds of
Zhosoolus o ov. Fuse=] indicatod thot the ypbolo of
fartilizer ? increancd with increancs in opplied P from O to
90 I P,05/ha (tajerdron ot al., 1573}, In anothor pot
exparinent vith Fhopeolun s crown from lnoculedod or
uninoculated scods, P contaents increnced by loercosing levela
of P from O - 90 kg 13205/210. (Uajendron gb ol.s 19740,

2rinic vith 2 green gren cnlbivers, Dajendran and
Tusa Daloakhl ghowed thot hich lovels of P (40 and 60 kg
2,05/ in the aboenco of opplied U 434G not e2foct & correne
ponding fneyoese in P content of thoe plant. Ab low levols
of 1T (10 kg U/la)e increased oppilcetion of P favoured
nitrogen vptcko. The P renovel by gfeen gean ranged bebueen
5 cnd 10 kgfiin, CGreoen gran vith thio Ilov uptote copecity
when raloed in a ooil modivn in oveiloblo P (22 kg 1’205[&13}
noturally connot be expectod 40 reapond well to the cdditiong
of fertilizer P. Uptole of 17, ¥ and U woo lower in Puch
Baloolhd (Vemugorpe) and l'orochan, 1974).

Fomror ond Vanuer Sineh (1975) found that in Fusa
Belookht mme, oood protoin conbont increesed frem 10.50 to
19.74 per ocnb with increoasing D zates £z O to 20 and
40 I;g Py05/ios

Bajondzen od FHrighnanoorthy (1975) reported thot in
bleock gras growm in o nonscolcarcors zed sooil.of Colmbatore,



the uptoke of I una elgnificently influenced by the levols

of 30, 60 ond 90 &g 53205[115; in the chootns cced dnd hask
oooplegs. With inorecos in lovels of P fxon 0 = 90 kg Peasma*
tha upholze of P inercoged in all canplco.

A pot culture oxperinmont comducted during the khowif
ceason using block soil with mediuvn phospbate atotus ab
lngpur rovecled that in prid, pung ond goyobeono, application
of P at the rate of 40, 80 and 120 kg PQDBI‘M incresnod
. 8eed contents of proteing and U opd ¥ uptoke by plando
(Ravonkar end Badho, 1975)

In ¥ricla with bisglk goan (Vima g@ﬁg) on rod candy
loan poil heving U 5, opplication of 11:'6:111911:;@ + 96 kg
P,0;/ho increesed sced N exd P uptake (Badamur gb ales 1976k
[oliin Bhaokar (1979) obacrved that in grecn grom var, Me2
the upbeke of nutrlento iiko, Uy F end E woo foued %0 bo
higher with ineyoaced levelo of P £ron O « 90 kg Peﬂsfha.

Ce ZPolonolun
8. Effect of potansiud on growth

Re4so cnd Sherwood (1565) fownd that plant helghb
of poycbeon woo not oignificantly influenced by tho appli«
cotion of ¥, In o threc yoor £icld tricl uvith ﬁoyébcam,
K fortilizers hed little offcot on grovth (Gronocmom, 1974).
In o trdel with groundnat grown in sondy oilt or condy loanm
201l ghouwed o decrcond in vosctative growuth of above ground
poxrto as Ca ond K lovel inorcacon fron O = 100, 200 o
300 lg B/bo (Son gh pley 1974). Sonkove Roddi gt ol. (1970)
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obsorved a decrcane in plent helght of soyaboen from 27.0 cn
at 0 kg ngﬁxa 10 25,3 e at 40 kg K20fm.

b, ILffcot of potavsivm on nodulation

in solution culture ozperinento with Vlelao foba, the
mabor 0f roob noﬂuics increased with increase in K fron
0.5 %0 4,5 neq/l (Hoghparaot ond Mawgel, 1975). Chesngy (1974)
noted thot in cowpea, nodulasbion wan lncropscd by the appli-
cation of 55 or 110 Iy E/be ob Kolruni. In goyaboono,
nodulation wen not offacted by K (Groncman, 1974).

s IDEffcot of mtaaa!,im on ::ield ond yicld attributes

Barrios et gl. (1970) weported that in Jome trisl
on lighter eoi.lé-. 31.e__lab of beans (Ehaseolus wulgarin) wore
increaged by the opplieation of 70 kg Heﬂlha-. While txials
during % yearyo vith heoooe rovéaled thot there woas no peoponsge
to opplicatlon of 40 or 80 kg K,O/he (Brega gt ol., 1973)s

Experinents ot Ebini and Kelwvuni with coupeas ghowed
tudt ooed yields vere olpnificently incrsaced by the appliw
cation of 55 to 110 kg E/ha (Choonay, 1974). DBut in a dyy
neaoon £icld trinl on on alluvial polly yicld of beans
tended to decrcane oo lovelo of K {ncrensed from O = 80 ki
R 0/ha (Eyn et gley 1974),

Plont dry natter and cecd yioldo of onap bean - (EZhascolug
vulgarig) vore nignificently ioproved by epplying 100 kg
K530 4/£'eddan {(tiitkcon, 1974)e Abplication of _6(1 kg 15'201319.
cove the higheoat yicld incyecsces in eced yieldo of peoo end
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Thaseolus yalearls geown on light groy eoll, intermediate
inereaces on grey soll and lovcst increases on davlk grey
foreat o0il (Shevelovey 1974). |

Johngor and Evang (1975) oboerved thet applisation of
K sncroased the yiclds of coupes vierc the &a&i E conbond
was 10w, Omihaey ot ghe (1975) roported thab opplicotion of
17 anfl 3¢ kg E,O/he inorcuged the yicld of blaslfmran
oienificontly over control on gt scils fzom G.6 to 9.2
andl 9 Q/ba Tespectivolye

Suzing et ocozon, opplicabion of 40 amd &0 kg L.0/ba
decrenged the yicide of beono and during dry oooson applie
sation of 80 kg K 0/ho inepeased the yields by 7 pew cend
(Brons gb gley 1070)s In £L01d beens (Vicin foba) ovovage
seed yicldy paod welihd and ruodor of seodof/plond increased
Zron 414 40 595 g/o, 327 to 342 £g ord 38 onA 53 reopeetively,
vith lmoreooing rate of E fzon 0 = 300 kg K0/ba (Hencth
amd Doxoter, 1976)s |

In grem there wvos o significentd responsa 40 the

applieation of 15 kg K,0/ha on both nodlum ond high K solle
bt thoe nemitude of responoe wee much higher in medium
then in high K solile, Tho zogpooso on maldivn and high K
goils to por Eg K0 opplicd was 10 ood 9.8 kg groin rospoetively
(Sharme ob oles 1970} |

in o ficld 4$ric) node during khorif ot Bangoloro on
red pondy loonm goil having nediun fortility level under
rainfed condition, tho responce of green gron to application
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of 20 kg K,0/ho wes ot signdficont (Thine Govda ond Krlghna
Gowda, 1978).

In 2 fiecld trinl comucta& ab Bico Desearch %aﬁwn.
‘f’atﬁamm with cowpen vaz'ieby Ptb=1 (Hanalkomeond ), applieation
of pobagh Aid not phow any conclueive yield trends Duving
2 oeasone & decreasing tzond 1o yicld uon obtoined duo to
pabesh mfzpl!.caﬁien -(Vi;swa'nat!*m et aley 19702,

d. Fffcot of potapsiva on gunllty ond upbeko of mubrieatp

Tho percontess 52 & in bean ploats Lnovoocood in goneyral,
with edditional inorenenty of potcsh applicaticns (Bains,
19671, In pot ezporimento with Southozn peas (Virmg plnonaind,

viond ¢ontont of ¥ incwecosed -uith applicebicn of 75 1b ¥/ooxe
(8tevars and Reod, 1969)s In gleoos nouse orpepizento with
poas in send eulturs, plont P condent deoressed and K nszeased
by epplied X (Peck ond MacDouald, 1969). Mo expoRLECHt
cogeled oub o3 44RO, Fow Doihi uwith pono rovenied dhog
appiication of podooh did not influcnco proteln content in
graing (Singh gb al.. 1909},

I grevel tricle with pomo, inoreecing B level in the
golubion inerended the contents of ¥ in plento but d14 not
affcet the dynanles of K uptalc ond geowrmiation (Fotkoy ond
Kalaldghiev, 1974). Uslyen Singh end Enjendrs Trosod (1976)
noted that in pie;een pes, application of 23 kg Efhs incrcaned
the N and crude protoln conbent in groin,



De Comhinntion offcet of ni teogen, thogohorne and notach
on mwbh. yicid, quality cnd mﬂulatmn

reodinme (1965) reported that in cowpca (Vigns splnensig |
‘Eadl.) plent height, mumber of leaves per plent, choot dxy
nattor and sesd yield were inereosed by application of 20 1lb
T+ 40 1b ai:}”/aez'e.

A aignificont increase in grouth ond. fradting ettributes
of pagh andl roong vas noted vhen cupervhosphato wes appliced.
o in&masa, houtver, wers of ouch highop oraéz* ThGH oupLIe
phonphate wag oupplemented with nitzosen. Tho oppliecation of
guperphosghate ok 60 k3 Py0c/bo both with and without U
produced everage responss of 119.1 ond 50 por cent In cope of
coch end 1023 and 46.:4 per cont in cope Of moong over eontrol,
Applicotion of G0 kg P (;,0,- * 40 Ity 0 end 60 kp 3‘-2’,.,8,; nlone WoTa
found to bo coonomienl in paghs In eaoe of zoong t,ne appii=

ation of fertilizer pmveﬁ umcommieal iKemmr Singh end
Jaglis Singh Vighk, 1913.:).

In trialo uvith mwg vamety Pace Deleakhi ab L.A.8.04
Hou Deibi on o sandy 1091:1 sotl of low Lortility, the yields
weve increooced by 42 and 72 pey cant with 125 kg ammonium
sulphato/bn applicd () broodeast and (b) in rous 5.6 en
below the ceod roopeotivelys by 7 and 125 per cont with 125 kg
ammonium mulphate + 200 kg superphosphsto/ha applicd oo (o)
ond (b) reopechively, ond by iﬂ& and 170 per cent with 125 kg
ammonium gulphate » 400 kg gmgerimoaghato/ha d@pliod an (a) and
(b) reopecbivelys The yioeld from mo fertilizor piot woo
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470 ha/ho (Choudhry and Dhatla, 1971).

Applicotion of 15 = 30 ppn Hy 20 = 60 ppm P ond
70 = 120 ppo S 9 Fhogsolug envous grown on gborlliszed cond
gave ooed proteln ocontionto of 10.68 10 24051 cant
conpozad with 19.09 por conb vith the mutricad solation
given 1o Hy P ov 8. Application of 30 prm W + GO pm P »

90 ppo 5 gave the highoot protoin coatent (Aroxo ond Iuthya,
1972),

In on experinest eonducted in lowsr uplends of
. Bombelpur, Orisge during pobi occooon with minz vorioty Tuoa
Baloakhi, the combination of OO0 kg U1 + 90 kg ?205/m lcvel
gove olgnificantly highoot yleld of 10.35 g/ha o8 agelnot
the lowest yiold of 3,96 q/ba by no H and P contzol ploto,
Bub tho zeaponse of graln yicld (5.3 kg) por kg U spplication
ab 30 kg W/ho lovel wos higher than that (448 kg) of GO kg
I level. The reoponse of grain yield (4.7 lp) per kg of P.0,
application ab 30 ke/ha lovel won the highest followed by
it of 60 kg cod 90 kg P O;/ha levelo. Therefore it wos
dleorly noticed that applicobion of 30 kg N end %0 g P o0g/be
vas Ghe moot profiteble level of .. fortillzer AL groving Fuss
Bofookhi wnder Sambelyur conditions (Pamdng 1972).

In teials with 2 green ‘gran culbivers, Vis., Dojeadran
end Pugo Doionkhl, WP intevection wop highly oignificant,
0320, 20360, 30440 combinations gove nors thon 600 kg scod
yicld/ho wnilc 30860 combination gowvo only 691 lig/ho vhich
correaponds $0 the yield of combrol (030). Thup fortilizar
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matrient over o cordaln level tonded to reduce tho oged yiclds
0:20 woo tho noot cooncoieal done (Vonusopel end liorachon, |
1974)%

In e 2icld {riol conductod Quving pummer ab IARL, How
Dolhi with 4 vorictiesn of greon gran, Fuso Baloghhi, 0-9, O-12,
=05, oppliaation of 25 Ip T and 75 kg P Anoxcosed the yiold
by sbout 71 per cenh over control (Chowdhury gb al., 19750,

‘The highest yiglda ¢f 2,635, 2,57 and 2.75 bonnes of
scednfon erd 600 i,__62»}{) and 560 kg of m’acin/ha for mungy
coypcso and booes reopectively; were obtalned fron the oppli=
catlon of 60 lg W + 60 kg P05 * GO kg K,0/ha (Niklynev, 1975)

in o £icld triol ab FARL, Uew Delbi ducing khowif
ggasony the yicld of block gren increased with incwesse in .
forblilty lovel, but the differences wore nob s&gniﬂcam,
The voob ptudics revenled thot the length, Qry walght and
ounber of nodules/plont inorcased sippificautly with 4o
Ivorecio iu fertility lovel. lodulation won mors undcer the
trootmend 25 kp U + 100 kg '1‘2'05 ard oore than 32 nodaleos ovep
control yore formed. Tho othor treatuonts wore ab pay (Sown
Bon end Gojordra Giri, 1975).

o] Bingh gt al. (1975) zoporbed thed grain yicdd of
two varlotics of Loong, J=781 and =45 wag oigpificontly
inoreaged over the watrcated control with 25 Ig W ead 50 kg
Paaﬁfng. bud weo not clgnificently improved by inoveasing the
application vate of Py proboin content won olso. elgndficantly
incrcaged,
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Beed yiclds in green gran given 15 kg U/he lucrescod
£rcn 0475 b/ha without P to 1.1 t/be ulth 40 kg P0;/ho and
woro not forther increascd with 60 « 80 kg ?Easﬁm (Egul and
Sgkshony 1976) .

In fortiliver triclso with green gran voriety 0.2 in
+ho wob oocogsond, highent geod ylolds wore obialned by epplying
S0 bz T * 50 k3 ¥y r!ﬂa (Rencikpichnon gb gley 197705

In o field trial nodo aarmg khorif oeascn ob Danselors
on red sendy lonp goill having podium fertillty level, under
rainfed condition, opplicotion £ 30 kg 1 » OO kg P » 20 kg
B/hn t0 grom gran gove the higheot pol (20.5 g/hs) and grain
yicld (12.7 o/hn) over control (9,5 and 5.2 q/ho roopectively)
(*hime Gowdn cud Keiohna Gowde,,1978)+

In n £1¢14 ezxporicont conducted during rebi acocon et
izropathi with Pugo Datockhl groon gran on o gandy loon poll
lov in orgonle carbom, modium in evalloble phosphorun ond
nobapoiug, the yicld astributes wvere elpgnificantly influencod

by U cnd P intoroctionof Sudbnich, 1973).

Te

fez*tility_ fsstaﬁuﬁ

An oxperinont undedr glaos house conditicno with field
beens revealdd thet oil test voluos £or aveiloblo 20 ond
ovalloble 320 wiwe effeotad by tho spplleation of roopective
fortilizor lenonts porticularly ot higher lavelo of phosphate
ond potagh uhich indicated build up of avalleble nutriants
in the ooil (Botng, 1967),.
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Gorg ot gl. (1970) obsoxved that hitrogen end
amilable_ proophorus contento of cell h&ﬁ ionroved by
phoophorus £ortilicadion of cowper ab the zato of 57, T4
or M kg P ;—ﬂma

tﬁoz'ﬂoe ot ale (1972) roportod, that application
of 40 - 50 ki I»‘a{)n/‘ua 30 soymboano m O uell Geadned
olluviol 20il inorenacd tho eocil U eontanﬁ, B ond
Behara (1972) elso obzerved thab incculation ond spplication
of phosphato (22_,._4 Itzfba) inowcoged the ooil nitmgzan by
58, 20 0 26 p@aé cent over es:m:el in cropa of cowpen,
groundmab cnd greon gron mspeetively.

An Bxperinend acnﬁmte& on sanﬁy lsan goil with
bioclk gron end horgo gremn mvaaleﬂ that inoculation and
gppl&-.ca‘aiaa of 22.4 kg Pa&_s/he, alone oz in combination
inercosed nitrogon content of soil from 20 4o 38 per eant
in tho 0ago of blacis gren end £ron 7 to 19 por cont in tho
gase of izmae gron (Sahu. 1975) .

&m ool Yedew (1976) reported thad in a field
oxporinent condnotod with gren, the avalisble phosphorun
contont of ooil in gmcrsl increcsed ulih the sddition of F
upto 348 kg P dn 1972+'73 end upto 52.2 kg P/ba in
197574 |
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NATERIALS AR METHODS

&n inveoticotion won updortelan with a view $0 {ind
out the offoct of nitrogens pboophorus andl vobash on groubh,
yiold and quality 2nd 0 oogcop the nubtricnt uptclc of greon
grom growvm in »loo fallown during third orop season 1G7C~79.

Exporinontal pidc

Tho expezinent was conducted in the riew folloun of
t;ze Ingtructionnl TFarn, College of Agrleulturey Vollayand,
Zoralo Stato.
Soil

The soiil of tho ciporinental oitec was pendy cloy loan
vith the fellowing chonicel compositions

Total nitrogon = 0112 por cont (Moro kjeldehl methed)
Availoble Pl = .008 por cent (Broy'e acthed)
Avatlgble B0 = 0,001 per cent (Amoniun goobate nothod)
Bl _ = 546 (1:2 poll polution vatic vaing

vl metoy) |

Tho ozporiment was conduoted during the thizxd oxop
peagon fyon Japumey o Apwil 1979,
Yoother conditionn

Tho netcorclogicel pavonetern recorded are rolnfall,
noximn ond oinimn teoperature end relative hunidity. The
avercge veckly valuco cnd thoir varletion from that of the
past five yeors fron gowlng to harvoot wore worked out mnd




WEATHER CONPITIONS DURING THE CROP PERIOD
(1** FEBRUARY TO 18™h APRIL, 1979} AND ITs
AVERAGE FOR THE PAST FIVE YEARS.

11+

RAN raLL (mm) — CRGP PERIOD —m— _ _ 5 YEARS AVERM AGE
RELATIVE HUMIDITY (Ya) __ __ — CROP PERIOD — -« o~ 5 yEARS AVERAGE
MAXIMUM TEMPERATURE(S ) yrssre- CROPPERIOD ... ... S YEARS AVERAGE

MINIMUM TEMPERATURE("C}u—3—p CROP PERIOD —p o—a— 5 YEAH G AVERAGE

= — -
a0 — —_——— e .I./.....l.\\n\\.\l T g — 8 e .
\ln'ulll.llnlll
so —_ |-l\«.'l|||-.-|l|o\.|-.|||..||l-||\|1-|||-|lr-.f-|ol.|-l|l-\\nn ~—
- 40
- 7o __]
=
N . .
: a ' o L _ 30
, 63 _ |
a
H
3
: % — — * e
> ey
>
o . 29
< .
a 49 .
M
[ 8 .
30 — \m.ﬂ
£ .
3
4
.
20 _| %
e /NN Al e \.-
1o V;..n.. ...... Q
o i 1 1 I T I i R [ | | A
1 2 L1 4 5 6 7 8 -] 10 "
b — FEBRUARY e MARGCH ple

TEHPERATURE (°C)




presentod in Appendix I ond Fige e
E@QER!-!‘E’ hiotory of tho £icld

A bulk cprop of wice woo réicsea in tho ezperinental
£1¢14 during the gccond 'areza sozoon 0f 1576

HARERLALD

Yocioty

The green gran varicty Pusa Dalneind, dovsloped ab
T.8.Bel 4y Tow Dolhi wap used for the present invoostigation.
?hio varicty o heving o yicld potontiol of 10 quintalo/bo.
i% 1o o duar? plent and posdecsesn oynohronous fruiting
bronches vith clustered polls avoumd frulding axils which
bring up uniforn mobturity. Seventy-five por cent of tho
crop 1o hervooted during tho fireh picking and rencining
25 por cent in ocoond picling afber aboud 10 days. This
voriaty 1o of 60 = 65 doyo dupation and gulteble for suwmor
HE800N.. '

The oeedo for the cxperinont wero obtalned fyom Rice
Repeoayoh Gtation, Pattanbi, Korala Gtate.
Perbilicorn

Aooondun gulphate, superphogphate, murliotc of potash
cnd dolonite analyeing 20.5 per eant I, 16 por conb }?265,
GO por cont 0 end 45 por cent Cab respactivoly wowe, used

for the experinent,
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{ZZTHODS -

The expeorinent was lald out oo 4 'gams.éxlly confoundod
fectorial cxperipent with 27 trestnents ond $wo replicetions,
confornding IPX in roplication I and HPRS in voplication II.
Tho icy out plan of the ozporicent io glven-in 1?5.:.3.7 2
Toootnents

Factopiol combinationa of tbz;eo levelo coch of nitrogeny
phoszhoruo and potosh coﬁstimwa the trecinenta,

s chéélg of nityogmn

By - 30 s
B - 40 #s

ii, = ZTeveolo of phosphorup

2 - 30 kg '.Paf}%./ha
- ¥o - 45 e
Dy - 60 4y

i1iL. Tovelo of potash
- 1 kg E0/Be
- - 20 ry

HEY
~d

F o

- 33 Y



REPLICATION

REPLICATION ]I

LAY OUT PLAN -~ CONFOUNDED FACTORIAL EXPERIMENT :
[ » S
BLOCK 1-1° . BLOCK -2 BLOCK 1-5 ’
L]

OBy | | RaPaleg) | N2Psks NyPabes | | NaP k] | DaPyky Napgka| |NsPake] |naPoky

LEVELS OF NITROGEN
( n, - 20 ks N/ ha

- Tokg Hfh
NaPyky| | NaPsks| | ngPky | | miPaki| [pPska| |MaPoks| [ nipski| | mapyks| |nypiks f2 - 2R /R

Ny - 40kg N/ ha

LEVELS OF PHOSPHGRUS
NyPaka| |NaPaks| 2P ke nypika| nePzka] M2y ky nyPyka| |nzPaks| [napiky P, - 30kqRO5/ha
P -~ 45 kg Pa°s/|"°‘
P“ - kO \ts ?aos/h‘h

BLOCK 2+ BLOCK 242 BLOCK 2-3 .

LEVELS OF POTASH
k, - 10 kg K0/ ha
ky . 20 kg KEO/'F»
-1 ' ky - 30 kg Kp0/ho

namkg| [nypiky | [n3pska nypgky| [nypska] |nypiks naprka| [nzpska| |ngpiky

Nz Paky | [na Paks| [ nzPoky nypzkz| {nePska| [nspika]| [nyPaks | [napake| [nypsky

GROAS PLOT S1ZE
5 X 4 .

nyPaka | (nypgks | Inapsks napeky | [napake nyba k¢ n3Psks| [napky nypyka




Syeatmont combinationg

(e
e
P
&
Se
6o
Ts
B

D

Te
2e
S
Go
Ge
6
To
=1

9e

By Py By
By Py g
24 Dy By
ny Py By
8y P ¥p
By By Iy
g By 5
2 By By
1y Pg iy

Fusher of 4roatnonio
Heplicntiono
thanther 0f blooka

10,

11,

2.

13,

14

Ay by Iy
By By g
R R
Dy D By
Oy Py Iy
R
s Py Iy
By By Iy
ny 25 B

Totnl nunbher of ploto

Gross plot olse
Hot plot oizg

Iunber of plants per hill

Spaetng

Thobor of bBordsy rous

10,4 Buritoyr of destruekive Povw
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L]
Gy I

-5

I

- 508 24,0m

- 4613z 2.8n

-1

- 20 ® 10 em

- 2 roug all oround the
plot ond ono row afbor the
deatructive 1ou

- 1



Doteils of cultivotion

The exporinontal olic wao dug twleo, otubblon ronovedy
elodn brobem and 1oid out into ploto and blockn, Zhe bedo
vere lovellod in ooch plobs

Tine oopiication

Line weo opplled to ploto, as dolomito at the rate of
200 kefhoe two weeko before sowlng, end incopporetcd into the
803k
Fomtilizer anpliention

The full doge of foytilizers woro applicd ag bagal
dressing and thoroughly nised vith the soil.

Sowing woo dom on Gth Yebruayy 1979, Seeds wore
. troated with rhisobiun culdura specific for the orop
{oh 3 7obiun E&m};eoli) and were dibbled at the rate of 2 secds
ep %mie a% '10. cn ppaoing in shollow furpdus tolien a’e._ 20 en
ocpoyt cnd wore covered with o thin lgyor of coil.
Afveor aultivobion

Germinabion of peedn was satisfactory. ?h:lnmﬁg Yes
done onc waegk after Cnorgenct, rctainmc ong healthy ocedling
por hill. - |

Heoeding wag dono twices One 1ifo irrigetion wes given

ofter cowing oud one irrigotion ot the time of floworing.
Flond protogtion

Sevin 0.2 por oent unn oproyed thrice to proteot the
crop agalinat pod boring coborpillavg.

33
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Goneral gondition of tho cron

The general condition of the erop wos gatiofectory
m@ont the poriod of grouth.
FIC*L‘E"VC!;% F

The naturod poda fyon the nob axea of cach plod woxrc
plelted thyico, oun drield and threshod plotwioe end recorded
coporabely. Tho plante were then pullod out from the pet arcs
of eéch plot and oun deicd.

OB3ZavATIONS

"1+ Grouth ghoractern

Toz roconding poricdionl growth observationng ten plents
woro colooted randorly fron coech net plot, énd tho foilouing
oboorvations wore méozﬁed.

o, Holght

Height of plonto uere recorded an 15 doyp interval
aftor the cnorgenco of the pcedlings and ot harvest acd the
overago wozlicd out. The height wog neasured fron tho bago of
the plont o the tip of the groving point and czprossed in cnl.
be Humber of lcoven wner plond

Tinbhor of leoveos wvere roecorded ot 15 dayo intcyval
after coerpence and at bhoorveot ond the aveoraze worked oub,

c. Lumbex of npodulcs por plond

A% flovoring 5 plants froo the deotructive row vore
dug oub wlth least dicoturbaneo (40 the pooto, woshed eprefully
oxd tho nodulep goparatods ocumdod and tho everose worked out,.
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d. Dry weignt of nodulcs per plant

Tho acduies used for nodule cound wore oven dricd,
wolghed and the avoraze workeld oub.

11. Zicid oharachors
Ge. Illunbey of flowors poz pland
Uupbez of f£lowora were notcd dally aftor flovering

fron the obgervation plontas and the average worized out.

b. mber of rods nor nlent

Pedo collected £rom the oboorvaticn pleats uerc eountod
gonarately and the overose worked oub,
oo Denytih of pod

Tength of 10 pods oolceted randonly from the obascrvation
plonto wers weasured in e ond the evevase worized out.
ds [habor of secdo per npod

Pods uaed for necosuring tio lensth vere threshod
soporately end the mmbsr of seods in coch pod wes counted
g tho averose workod oubs

ce Uetght of scedg por nlont

Dzy welpht of oeedo fron the observation plonto wes
reoonded ond the overege worked oub ond exprescod in groimied.
£ 430 peod wolpnh

Thio vos obtained by weighing 100 rondomiy colcoted
gecds from tho bulk in each plot and recoxded in SreTmos.

Ge Grain yield

Yicld of grain obtained from cach not plot woo recoxded

ooparatoly and expreoscd in Lkp/ha.
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h, BDimbo yield

Aftor tho pode wore picked €rom net plob, tho plents
werc uproobed, suadried unifornly end welghoG and ezpresecd
in ka/ha,.

| ’ E;arvest index

Hervent index uag conpulted uping tho fomuia

Foonomic yield
Biological yisld

Je Dxy motter yiold
“he sampleb wors pundricd end thon @xled t0 & constand

and ospreaned in por conb.

wvoleht in on olr oven., Iy ooattoy contant vog computed fox
ench trentoent end the dzy notter yiold worlied oub.

I1¥. Chenicel obudico
Av Plont sunlyola

" Tho oven dricd peoples were powdered in o grinder ond
uged for chemleal onalyeis. The plonts grain ond hagh sanploo
wore sepavately onclyced for tovel I, aweliebic ;"‘?295 end
eveleide K.0.
e. Uitrosen

Totol nityrogon conbtant of the sanples wap determined

by modificd niczn Kjeldabl pethed (Jackoon, 1907) and crude
gratein poreontage woried out by multiplying the nitrogos
content by the faotor 6.25 (Sinpoon ot ales 19065). Gzoain

proteoln yield ond fodder protein yiold pox hectoro were
aloo workied onb.



Y. Jhogrhorug
Fhopghoyus wao dobermined by Vanolfo-nolybdo~phopphoric

yollow colour method {Jackoonm, 1967).

a4 Fotoooiun

Fobooolun woos deterninod by woing 'TIL® Flono photomobor.
Tho Hy E’2€35 ord H,0 uptalie by the oxop wero olgpo worked

out ol oxpresced in gfho,

B. Soil onnlysis

The coppooito soll sonple ¢ollected mrior ¢o the
grperinont and soil camples collected fron individuel ploto
after the experinent woro onalyoed for total nitrogen,
availoble POz ond ovaileble K,0.

Totel nitrogen wos dotorodned by nodifiod micwo-
Xjeldatil pothoad (;',T&{:!{BOE)..' 19673,

Availoble phoophorus was detormined by Rewy'o wethod,

ivalloble potasoiun vos determined by eomonium coeboto
ocolhod.
1¥. Stotiotical ennlyeis

boda roloting to difforent charsoters wers analyoced
shablotically by opplying sthe tcohniquo of analygils of
verioncs for partially eonfounded i‘rﬁ foaotorial oxmerinent ond

oignificomee wao boeated by *F* send (Sncdecor ond Cochron,
1967). Ioportant corrclatlons ware aloo worked ound,
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BESULTE

The obsezvationg recorded wore anglysed stotioticolly
and the results are glven below. The meon valueo owe prepoabed
in Tables 1 o 24, The aomlyois of voriance sablen aye given
in Appendiz 11 $o VIII and the oormelation stulies are presenbod
in 2able 35¢ Ieononicn of nitrogon, phopphorus and potash
application are also proscnted in Zable 26,

T+ Grouth choracstorngs
ae Halght

The meon plont heoight talten on 15th days 30th day, 45th
doy oftor sé-c:ing ond ab horvent are presented in Tables 1 a 40
14 ond the ennlysis of voplance toble in Appemdix II,

Higber lovels of nidrogen (30 and 40 kg U/ha) oippie
ficantly inorcansd the hoight of plonts over the lowest lovel
of 20 kg U/he upto 45th doy ofbor sowing eand ab harvest tho |
treatnont difforonces vare not oignificant. The highcob lovel
of 40 kg W deprcosed tho plont holght In ell stoages of cx*bp
growth than that of 30 kg ¥ treated plot, though the diflercnce
wao not oigndfloant,

Bigheot lovel of 60 kg Pgﬁgfm wog found o0 pignificantly
inorcase the height of plents compercd to 45 end 30 kg Fy05/bo
in il stoges of oyop growth, Thors was no sigmificant
~ differcneo botuean 45 cnd 30 kg 3.?205/1;13 apzalieaftlen.

An in tho caso of nitrogen the highey lovelo of potosh
(30 end 20 kg K,0/ba) influenced the plant holght olgnlficontly




Table 1 a Table 1 D

Plant Hoighs (en) on 95th day Plant Koight (cm) on 30th day
U kg/ha § kg/ha
P05 kgfho 20 30 49  Hean R 20 50 40  Hean
30 11,35 13.28 1208 12.17 %0 15.85 19.84 16,74 17.48
45 11,67 12,90 12,55 12.37 45 O 16.87  19.33 47447 0 17.79
60 1397 1383  14.91  14.25 60 20.13 22448 23452 22.04
10 1105 11.75  11.T6 11452 10 16,95 18.84 16.99 17.59
20 12,85 13476 1338 15432 20 13,09 '22.33 19.62 20,01
30 12,85 12460 14,41  13.95 30 1781 20,48 20463 19.71
lean 12.24  13.37 '13.18 * lecn | 17.62 20485 19.15
| - P05 kg/ea ' | P05 ka/ba .
K0 kafuo 30 45 ' 60  lean K0 kg/he 30 45 60  lecan
10 10495 11,20 12.41 11.52 10 16465 16.92  19.20  17.59
20 11,79  12.36 15,01 15,32 20 18.15 18,49 23,39 20.0%
0 13677 1555 14458 13,95 30 17.64  17.95 23.53 19471
tean 12,47 1237 94.25 ' leen 17.48  17.79  22.04
g.g.{ﬂ.@ﬁ) for narginel neoans = 0,852 G;D.‘(0.0s) for nawgingl peang o 1,852

0.05) for conbinations u 1475 Cae{0405) for combdinajions o B.250

6%



Teble 1 ¢
Plant Reight (cn) on 45%h doy

Table 1 4
Plant Height (cm) ot havvest

U kg/ha I kglhs

?295 g/ha 20 20 40  Hean PEGS,} kp/he 20 20 40 tlean
45 19.T4 27188 20.54  20.57 45 20.23 21.685 271.21 21.10
GO 23,13 24.82 26,36 2477 60 25451 20441 27235 2575
E-0 kg/ho ‘ Kecb kaz/ha
10 19.51 20,30 20,00 19,94 10 2017 21.00 20465 20.061
20 20.96 24,20 28,01 22,69 20 21,53 25,05 £35.23 25,20
0 20,92 23.39 24.52 ° 22,94 30 21,80 248,17 25,50 23.82
Mean 20.46 22,63 22.48 lean 21.10  23.40 23.12
%0 kg/ho P0, Lg/ba K0 kgfoa | 2,05 Lg/hn

30 4% 60  Meonm 30 45 60  Hemm
10 19.20  19.04 21.47 19.94 10 12.72 19,67 2244 204061
20 2061 . 21.48 26.88 22,69 20 21.05 21.37 27.18 23,20
30 20,78 2150 26,506 22,94 20 29.58 22,25 27,03 £3.02
Mean 20,23 2057 28477 ticen 20,78  21.10  25.75 -
CeDe(0405) for maz'ginal peons = 1,668 CaDa{0.05) for morpinal mesnn = 2,036

S F.235 Q.D.(O.ﬁs) for conbinotions s 5,527

CeDe(0405) for combinationo

117
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oger the lowont lovel of 10 kg, wiile the differcnes bobtwoon
hdzher lovels woe not significant,

The interoction betweon P and I during the c¢orly
asogen of growth (15%h day efter sowing) olone was found 4o bo
oigaificont, The wazima helght of 15.81 cn wen recoxded
by P3t, conbination end the ninivmm holght of 10495 en vy
pikq cocbinotion.
b, Thrber of leavesn por plant

The moon mutber of loaveo por plant reooxded ore
wreponted in Tableo 2 6 50 2 4 and the analyoin of variance
toble in Appondix I,

tighor levels of nitrogen oigeificantly influenced the

nucbor of leaven in the coply stogoo of plont growdh (151‘:?&
doy afte sowing) onl;sn

In the case of phoophorts, 60 Lg Eai}ﬁlm oimificontly
irercoged the mubey of léaves over 90 kg 1?'205[13;3 upto flovering
atage only, afbar vhich the difforences were noy mlgnificent,

Potash hod influcnceld the mumber of leoves only during
the corly obegen of plant growth.  Higher doses of potach
(20 ond 30 Ig K0) inercaged the number of leeves ocignifioantly
over the loweot level of 10 kg E 0s

Az in the cose of plent holpht, the moan mamber of
leaves wore pignificantly infiuencod by tho intorsobion betwoen
P and K in the corly gtoges of plond growth (15%h doy after
sowing). Among $ho tpeatnont combinationa, ngh rocoxded the
moxbrun maiber of leoves ond pﬁka the sinime nomber of loovess



Roober of leaves, on 15%h day

3 Ifgiha
;?20;- g/ha 20 3{}4 t}O lean
30 2.07 227 2688 2e21
45 2428 2.30 2430 2027
60 2825 24840 “2s45 2435
E,0 ka/hn , ,
10 2.08  2.22 2,10 2.33
30 2422 2042 250 2,55
egn 2,17 2,32 2.34

P205 Ra/ha
K0 kg/hn %0 45 . €0 loon
1¢ 2415 217 210 213
20 213 2420 287 CeB
30 2255 2437 2442 2e38
tlean 2.2% 227 2.36
CoDe{0.05) for marginal meons = Cl114
C.2.{0.,05) for combinationo = (3,168

Table 2 b
per bklant _
Tumber of leaves, on 30th doy

U kg/ha
Pg?_g ag/m 20 ?0 4{) Hoon
30 3440 3465 3472 559
45 367 3465 3.65  3.60
60 3468 3490 3495 3.64
Hy0 kg/bo , , . .
10 3452 BBT D70 5463
20 3455  BeT3 34717 5469
30 3468 3478 3a05 377
Mesn 358 3.3 3.77 |
¥50g kg/ho
80 hg/ha 30 45 G0 iemn
10 357 3460 3472 3.63
20 3.55 3460 3.92 3.69
% 3s68  B3$TT 380 377
Hoen | 3.50 3.66 3.84

£.5.(0,05) for mavginal peons = 0,208
.04, (0.05) for cosbinations = (0,361



Tehle 2 6

per b

lamt

hmiber of leaven, on 45tk doy

Table 2 4

per Rlanr
Funboy of 1eave£sl\ ot herveot

19205 kgfha 20 B0 40 - FHeam
30 28T 2488 BT D404
45 5402 5.00 D62l 510
o0 P ) Cieoe LY DY
K0 ke/bo
30 2687 319 Fe32 3416
Moen 303 3a12 310

: z 05 ko/be _
.0 kg/ha 20 . 45 €0 loen
10 290 %07 5408 304
20 321 2:90 Sa30 13
=0 : 24895 T a3 3020 3016
Heon 3404 510 De 19

Pyl kg/io 20 30 40 licar
%0 TS5 560 D65  3.59
60 558 372 563 5612
Ra0 Le/on

10 3:57 358 373 %5404
20 Ba0F D68 372 3.8
%0 505 5407 Y {2 o sls]
K0 kg/nn 30 45 60  Uemn
20 5455 372 397 5,08
30 ' 205 Za T2 3T 5460
Sean 3,59 D271 372

G {0405) for popginnl noong Q3103
C.0.(0.05) Cor combinations @ 0.345

CeDe{0.05) for merginol means = 0,297

G2, (0.05) . for conmbinntiono

= Qa§1§




c. lumber of nodules per plont

Tho zﬁcan nunber of nodules token ewe preacnted in
Tablo 3 and the anelyois of vaxiance teble in Appendix 1Il.

The table ghoupn thot the nunber of nodules per pland
wap dcorcaced with inoreasing lovels of nityogen, though the
aifPorences were nob oignifioant.

Bumbpy of nodules chowed en inoreeging trend with
inoreasing levels of phoaphorus ag well po potash, though
the difforanceo were not elgnifiocant,

it wao obscrved from the table that the mmber of
noduics per plont wos oignificantly influenced by P x K
interpction., The nozimm mubor of 21.70 woa rogonded with
1)322 cotbinetion and the nindmun mmber of 8,92 with Pa'k:?,
conbination.

G. Dy wolght of nodules por plont

The nmeon dry weisht of nodules are given in Tabio 4
end tho anslyols of voriance teble iu Appendisn 111,

Dry woight of amodulea thowed o dcorcaping teend with
Lnercasing levels of Ii; though the diffevences wore rob
Bignificant.

In the ocooa of ,r_mosphomé@ there ves an increosing
trend in dyy uveolght of noduled with increasing lovels of
vhogphorun, DBut the differences were not glgnificant,
Lovalo of potooh aleo chowed no oisntfiicent differenco in
the dzy woight of nodulep per plent. But tho lowcot lovel
of 10 kg Kaﬁfha hod chown aa inercace in the dry welcht of

14



bunber of nodulen per plond

Teble 3

0 kg/he

2, E‘é bafba 20 >0 I 40 Heom
30 13.50  16.07  14.11 1456
45 16483 13417 15.05  15.18
K0 kg/ha
10 16,56  15.43 10.93 14,32
20 16,08 13647 14425 14,60
Hoon 15,59  15.00  15.04

;‘;’205 xofta
E 0 kgfhn | 30 45 60 Heoan
10 12,02 1735  13.58  14.32
50 18,55  18.27 9235  496.T1
Hoan 14,56 15,18 15.69
C.D.(0.05) for nopginel moong = 5.540
C.D.{0.05} for combinations . = 9,009

Tablo & ,
Dey welght of nodules pexr plant (o)

i kg/ha
2,0, g/t 20 30 40 Meen
30 21,25 28.683 22.75  20.6%
45 38.17 2667 3067 30.50
G A2.08 27.05 000 53.00
iao g/hn
10 B335 S5.85 FE.I7T 32.44
20 27,50  BDe25  20.85 26419
Hoan 52,50 786 2781
1,0 kg/bo 30 45 6  Fem
1o 2667 30.50 34417 32.44
S 2733 8.7 3208 29457
Hean 2461 30,50  33.06
0.0.{0.05) for porpinal meens - o 10,189
CaDafD4052 fo;* cemnmptiaas

= 17 0489

sb
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noduleos per plant over the highor levela.

IT. Yield exd yiocld atiributes.

. Lumber of fiowers pox plonb

Tho noen nunbexz of flowers por plent are prcoented in
Table 5 and tho amalyosio of variance toble in Appondix IV,

Though the levole of nitrogen did nob significantly
afi’ge.ﬁ the flowars per plont, the nunbor inercased with the
tnorease of U £rom 20 t0 30 kg after vwaich 4% wos reduced to
the level of 20 kg ll/ha. ‘

In the caso of phosphorus tmﬂ potagh, difforent lovols
hod no é!.gnif;l.eant offdéot on tho mmber of flowers per plent.
Tt on Anoreasing trend was noted with en inorenge in tho
levels 03 2,0 83 well eo X 04 |
b, Tuober of podo per plant

Tho nean mnber of pods cwe presented in Teble & apd
the analyolo of variance toblo in Appendix IV. |

It wes observed thot lovels of nltrogen had no signi=
ficont influence on mmbor of ppas. liowaﬁer thero wvan an
inorecoing trend in nusbor of pods wlth fncreacing tho
nitrogon lovel upto 30 kg aftoxr t-:’niohl it decrensed,

Levels of phosphorun and’ potach had no sipmificont
cifoct on nunbey of pols. Dub en inorcaning trend was notiod
in both -cuz;ca by lnoreasing thoiz levels,

Ce DLength of pod
The mean length of pod recoxdod are prescnted in



Table 5 Table 6

Tunber ©f fiowers per plant . Thombor 0f pods per plant
U kg/he ' T kg/ba
39205 kg/ha 20 50 40 {lean ‘.’9205 legs/he 20 20 40 Feon
30 Ge3  Go73 637 Ge4T 30 372 275 23465 3TO
45 707 T35 6452 5497 45 4.02 377 380 379
00 T3 693 7.60 Tel2 60 305 4403 2482 3.93
T,0 kg/ba | X0 kg/ha
10 5460 6435 5.18 6.58 10 : 378 253 330 5459
20 T35 T7.00 T3 7 320 SeT3 Se92 46353 359
Yean 6.83 7.00 6.63 tiocn. 3679 3.04  3.69
’ PO, /b | 2,05 kg/he

K0 kg/oa 30 45 GO Hean Es0 g/he 30 45 60 Hlean
10 .03 0.5% 0457 04308 10 3440 3460 3,65 Je55
20 6.27 7«10 Te30 691 20 D eAT 4,03 5485 e TS
Hean 6.47 6.97 722 Licen 370 3.99 5483
C.D.(0.05) for marzingl means = 0.813  CaDe{0.05) for norginsl means = 0.071

CeD.{0405) for comhinntions = 14406 CaDa{0.,05) for caonbinations = 1,162

;P
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Table 7 and the analysis of variance table in Appendiz 1V,
There woo no oimificant difference in lengtk of pod
with ineresoing lovels of nitrogen. The highoot lovel of
40 kg W croucd o deorenning trend in length of pod over thot
of 30 and 20 kg T, though the differancen were not olgnificent,
Tho length of pod chowad on inereoning trend with inoreasing
levels of phoophiorun ond potash, cventhough tho trzatnent
differences were not simificont,
d., Tunber of gsczds per pod |
the mcan ruober of gecds poxr pod telten are glven in
Toble 8 ond tho eunlysls.of veriance teble in Appendix IV,
Titrogen levola did not sipgnificontly affect the nunbor
of secls per pod. Dut thore wao an increooing treud ceen
upto 30 kg U aftor ubich it decrenoed,
| Ap in the canc of lensth of pod, increasing lovels of
yhoophorus eod pobash inereased the nupber of geeds por pod,
thongh tho treatnent differences vere not alegnificant.
g, YHelpht of oceido par plont
1 The mean weight of ceeds por plant tolen ave presentod
iv Table 9 ond the anglysiec of warience toble in Appendix 1V,
The weight of seeds por plent ves inorcoged with
inoreaning lovels of anitrogen fron 20 0 30 Lg/he aftor which
1t pot refuced, Bub the differences vere not oignificont,
in the ease of phosphorun, the welisht of cocdo por
plént vas inorcased with incrcoeing the le_*.vels £rom 30 to 40
crd to 60 I Egeslha, thoush the difforencen wore nod



Table 7

Length of pod (em)

, . Ui kg/ho

P,0; kg/on 20 30 40  licen
20 . T30 T332 713 Te25
45 7423 T30 Te20 T+26
60 Te33 Te42 Te39 Te38
%0 kg/ho

10 Te32 T.24 T13 T25
20 Ta20 T52 115 Te32
IMean 7.29 7 036 7 02‘3'

| ?205 kg/ha

-0 kg/be 30 45 G0 ~ Heen
10 Te13 Tl Ted2  T.23
20 Tesd Te32 T30 Te52
%0 T28 Te31 T42 Te34
B.D.(G.Oﬁg for parginol neans = 0.164
C.D.(0.05) for combinntionn s (0,284

Tabla 8
Lunbex of speas per ped

‘ . 14 Lgfha _
P05 kg/ha 20 30 40 tlean
30 1115  11.18 11,03  11.12
45 11.30 11,40 11.05 11.24
60 11,37  11.48 11,58  11.48
KEG ided fis]
10 11.15 11.20 11.18  11.18
20 11.42 1148 1102 11431
leon 11.27 1136  11.22

,.205 ka/fha

K0 kg/ha 30 as G0 Heen
10 10.87 11,23 11.43 11,18
20 1118 11.35 1140 11.31
30 11232 1117  11.50 11,36
loan 11,12 11.26 1145
CeD.{0.03) for narzginal mceng = 04330
CeDe(( 005) for conbinations L 005?2

oV
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pimificant.

The highest level of 30 kg £,0 inercased the weight of
soedo per piont cigmificantly oniy over 10 kg which in tumn
wan on pay vith 20 kg Egﬂ “
£« 100 seod welpght

The pepn volues ave given in Teble 10 and tho smelyoio
af variznce foble in Appondix IV,

| The highoot levol of 40 kg ¥ olgnificontly decveased
tho 100 seed wclght ovor the lower lovels (20 ard 30 kg M
whieh oLt o paTs .

In the case of phoophorna the higher lovels of 45 and
6D ko B0 incrcascl the 100 secd weleht significontly over
30 kg Paﬂsﬂmr '

Bith vesawd to potosh, en incresaing trend ln 100 seed
wolght voo obgerved with increaoing tho levols, though tho
Aifferenngs yowo not elgnidicont. |
Se Srain yiold

The moan edn yield recomied are glven in Table 14
end the goolysie of voricnee teble in Appéaﬁix Va

Tho data phoved that there wen no glgnificent differance
in grein yield dun to lovols of altrogan. B4ild an incrensing
trond weo noded upto 30 b ko after which the yield
considernbly gob meduced. '

Hith increesing lovolo of phoophicrss grein yield alco
inoreapcd buid the differcacos wore nob aimiﬂémt . |



Toblie

Heldht of seeda por plant (B)

B ks/ha

13'205 Eofhs 20 | 230 40 Hean
50 0.86 0.57 089 0.57
45 0,93 1.04 ﬁg’}’ﬁ VWGT
60 0.61 1.00 .91 093
50 ka/bo | | |

10 0,80 0476 065  0.78
20 050 0495 0.83  0.91
%0 0450 1.25 105 106
Hean 087 0,99  0.85

}?205 a/be

E 0 ¥g/ha 30 5 60 tean
30 107 0848 117 1.06
Heom | 0.87 091 0.93
G-;I!; é 0%) for pargingl pmeans = Q.211
Gq'B n—g . = {} l%‘j

3,08) for combimntiono

- Table 10

Uefeht of 100 Secde (g)

¥ kg/on
B0 kg/ha 20 30 éa_ - Heon
30 3-3‘{ 523 2493 Te17
45 3 03{} 3 i§4 5 t‘%ﬁ Enég
&0 3403 5404 Fe22 SedS
B0 ba/ba S
10 : Sed FeG0 307 Se30
20 DeJ2 BeDG 515 Se35
30 Dast T D38 341
Yiean 538 349 320

B505 kg/ho
LOkgMma 30 . 45 60 Hemm
10 3270 D57 Be24° Fa3
b P33 3*2? 3;?55 Geli¥
Mean = 3.7 3.0 3449
Cole{0.05) for morgingl moang = 0e222
C.Da(0.05) fLor combinations = (3,384

1S
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In the caoe of potash, the highaesh lovel of 50 kg Ha(}
increcaced the graln yiold significontly over 10 kg K.O. Uhile
tho yieldo duo to 10 and 20 kg .0 end 20 anf 30 &g K0 uere
on P
h, Bhuoa 3i.qlﬂ

Tho ncon bhmoa yicld exc proscnted in Table 12 and the
anclyoio of variance toble in Appondix V,

It wmos obooyved that the higheot lovel of 40 kg B
pignificantly incorcased tho bhusa yield over 30 end 20 kg O
vhich vore on por.

tUith rogerd to phooghorun and potooh inercaoing tholr
lovels ineranoed the bhusa yield, though the differencen were
ot olgnificent. |
i. Horvest index

The ncon values are precended in Tabdble 13 and thoe
analyoig of vorionce table in Appandix V.

rron the tablo it was obscrvod that leovela of W, PEGS
or IL'QO bod no gignificont influanco on harvest indez. Dub
increaoing levols of 17 and 9205 phoved a decrenoing trend
wiercas lovols of 1‘{20 chowed an increassing $rend in horvest
indox.
js DPry nndter yiold

The mean values are preoentod in Table 14 and the
onnlysio of variance $cblo in Appendix V.

Both‘_nitrogen and wphopphoruo lovols hed no significand
influence on 4dry nattor yield of tho crop. Bub an increcose



Table 11
Yield of grain (ko/ha)

Yicld of bimsa (ko/on)

Table 12

u ke/ha U Lgsao
2,05 k5/an 20 30 30 lican 2,0 L.s)"na 20 50 40 fiean
30 420405  434.52  453.42 430,66 30 786,10 650,01  G57.56  ©64.02
45 463,90 521,09 394,93 459.97 45 B4T7.57 944,62  996.38  929.52
60 J0T7.22 520,79 A4T72.57 468.86 60 B4Te5T 95415  1208.36  997.03
E 0 kgfaa K0 kg/be |
10 400462  374.22 334,11 369.65 10 815.22  7B2.687  946.56  ©48.22
20 444,75 - 4B0.20 453,20 459.41 20 74723 918,74 1106.37  924.13
39_ 453 080 627 097 33‘051 53‘8 t43 30 918 .7&%‘ 1031 097 1 106 037 1019 003
Yeon 433.06  494.13 44030 Heon 827.08  811.19 1053,10 ‘

2,05 Lp/he P05 ka/ba
B0 kg/ba 30 45 GO lican K0 kgfan 30 45 60 lican
12 32510 40025  317.55 360,65 10 86051 821.69 862,45 848,22
20 447.40  430.4T7 494.317  455.41 20 £518.45 860,93 1085.,06  $524.13
50 543435  AT7.83 534472 533.43 30 915.51  1099.90  1041.67 1019.03
Hean 8438466 459497 468486 liepn 864,82 923.52  997.03
8.D.(0,05) for morginal neans = 103,603 0eDe{0.05) for marginal means = 178.218
CoDa(0,05) for combinasions CeDe($.05) for combinations = 308.683

= 173,601

£S



Tadble 13
Borvoot index (per eent)

o knfao
2,05 ko/an 20 50 40 Hean
30 33540 52400 7149 e 30
45 3554 3312 50613 32426
&0 3054 3152 29.95 30476
ILEO kg/ho
20 9516 D447 3053 52405
Meon 32459 B2 28 3052

P05 kg/ba

L0 kg/ha 30 45 60 liean
10 29,12 35.03  28.95 30,39
20 3558 32431 2027 52405
50 S4.10 51.39 53400 52.88
tean 3230 32.20 30670
CeDe(0.05) for sorginel peens = 2732
CoD(0.,05) for conblnmbions a8 4,732

Dry watter yiold (ka/ha)

Teble 14

2,05 Lg/ha 20 5 40 Hean
30 14174485  1517.E0 1025.,690  1520.07
45 1540,12 170937 157195 1507.15
60 1459.19 1717.56 106,10 1684431
K50 kg/ha
10 11771 135566  1437.63 1403400
20 1305.54 1624.28  1771.88 159753
50 1583.21 1966436 18085423 1511.60
Hean 1465.58  1648.30  1698.25

P0g kefho
E;0 kg/ha 30 45 60 Mean.
10 136116 151335  1353.51  1403.00
20 1487.50 150533  1505.05 159753
35 1719.54  1802.67 1912,79 181160 -
lean 1520.67 160715 1684431
CeDe{0.05) for parginal meons = 264,099
CoTe(0.05) for conbinations e 457.432

VS



in tholy lovels resulicd in oo increage in the dry pettor
yicld.

In the copo of potash, highest lovel of 30 kg I@:QO
asignificantly inoreased the dyy uatter yiold cx;ly ovor the
lowest level of 10 kg which won on poay with 20 kg T,0

1171, Pilont onalyoio.
Ae Imbpient uptaio

The meom valucs of the upbdolc 0Ff T, P205 and EQO by
. the orop ab harvest oro presentéd in Pablen 15, 16 and 17
aéfi the anslyois of varience tobleo in Appendiz VI,
as Hitrogen uptoke

The mean valuves are givea in Table 13 ond tho anslyois
of varionae fcble in Appendix Vi
' The toble showd that on increase in the ¥ leveld
inoréoosd the B uptoke by plonto, though the difforences weye
not significont. '
A fLovont lovels of rhoophorns and potesh alse had no
significant &nfmﬁnca' on $ho nitrogen uptelc.
b. 2,05 uptalo |
- The meen velues ave given in Teble 16 snd the anolysis
of varisnse teblo in Appondix Vi
Theo highoobt lovel of 40 kg Y cignificantly increased
the 32&5 upteke by planto only over 20 kg which weg on por
vith 30 kg N,
"Ao in thoe case of nitrogen, highost level of GO kg
Pp0; odco incronood tho PO uptoke by plonto oigaificantly



Table 15
Ditrogen uptoke (kg/ha)

§ ka/ha

P50, uptake (kg/hn)

Tahle 10

R0 ku/hs 20 30 40  lean
50 28,05 26,66 28.42 26,60
45 27,34 30, 25,35 28,80
60 25450  B2.64  D5.91  30.04
EQG kg/fhn

10 26425 25.85 24,95 25.55
20 24452 28,92 30,96 28,15
30 26491 35463 34479  32.44
}iezm 25 .89 30.&3 706235

1’205 kp/bo

K0 kgfva 30 45 60  lemm
10 23,82 2005 23498 2555
20 25,53 26,20 33,06 28,13
30 31,11 31,46 35.07 32.44
lean 26,69 28,80 B0.04
C.0.(C.05) for marginel meons B 5,637
Co24(0,05) for combinntions = 9.704

1 Lgfha
P05 bgfhe 20 30 40 Moan
45 2643, 272 2,49 2.55
G0 2.18 272 5e15 2409
K0 kgfva
10 2419 2.13 2,34 2.24
20 2.10  2.46  2.84 247
30 2422 297 2.80  2.66
tean 2.7 2455 2,66
P205 Lkg/ha
. B0 Epfha 30 45 60 lean
10 1.94 2448 2.29 2424
20 2,13 2433 | 2,90 2«47
30 2438 2480 2.6% 2.06
CeDe{(0.05) for poyginal meaons = 04393
T.0.(0.05) for corbinotions = 0.632

£

95
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only ovezr 30 &g which was on par with 45 kg P265 .

Potach et no pimificant influenco'on P2 S uptako
by plento. Dut ao increaging trend wos noticcd with inoreasing
lovels of potash.

I KEO uptake

The pean velues are preoented in Table 17 enci tha
arglypio of vericnce table in Appendix Vi,

Thourh tho lovels of nltrogon hod no significont
influence on K0 uptoke by plonto, en ireresaing trend was
noted upko 30 kg U oafter whaich 14 declinod.

Increnoing lovelso of 2205 ghowed an increading trend
in E,0 uptako, though tho differcnces wore not oignificant,

.., Inoreasing lovels of }‘.{20 eignificantly inerecascd
the K;0 uptcle by plomts.

B. Zrotels
e Probein content of graln

The rooults on mesn proicin condent of grains are
prooented in Tablo 18 and the annlyois of vardonce table in
Appopdiz VI, '

I4 was observed that protoin content of graing showed
an increasing trend with incrensing levolo ofA 0 as well o3
2,05¢ but the Aifferences wero not eignificent.

Potooh alco hod no significant infiuvongs on protein
content of grains, The lowest lovel of 10 kg k-0 had given
higher protoin contont over thoe higher levels of 20 and 30
iz HEG-_' |



Table 17

K0 upbolie  (kg/ha)

CeDa{005) for combinations

=

. Elk{yha-
?205 kg/ha 20 e 40 llean
30 12431 13.12 13,05 12485
45 14459 1591 13.24 14456
60 1237 16,10 15476 14475
E50 kgjha
20 15,01 14,50 14,90 1427
30 1510 19,99 17.52 17449
Heon 13409 1505 14,062
| B0 kg/ha
K0 kgfns 30 a5 60 ¥ean
10 9.85 1810 e84 10439
20 1526 13,79 1577 1427
30 15.97 17486 13.05 1749
Mean 1283 14.58 14475
CeDuf0405) for norginal meana o 2.689

44058

o8



b. Frotoin content of bhusa

Tho noon protein content of bhuss are givan in Faeble 19
end the analysis of wvarianco toble in Appendliz VI,

Ao in the cage of grain, the protein contont ef blmoa
2loo onowcd an increening trend with incroaning lovols of
nitrogen and phogphorxun, though the difforcnces were not
sifgificant, '

The louest lovel of 10 kg K0 hed glven significantly
hisher protoin contont over tho highey levelo of 20 and 20 Ig
!{20.

Ce Grain protein yicld .

The mean valued are presenteld in Yable 20 emd the
analyein of varianco table in Appendix ViI. _

Increaning lovels of U upto 30 kg inoreosed the grain
motein yiold whorced a further inereaas in U lovel ghowed
o reduction. Tho difforences botwecn 1T levels wcre not
oiglficant,

In the cane of phosphorag, inoreasing lovels hed no
significont dnfiuvence on grein protein yield, though it chowed
on lnereasing trend.

Potosh at 30 kg KEOZha olpnificontly increcped tho
grain protein yield only ovar 10 kg which uns on par with
20 kg X 0/ba,.

d. Todder protein yield

The mean values are preascated in Teble 21 and the

anplysic of voariance table ian Appondix VII,

59



Table 18 . Table 18

Protein ecatent of groin ( pee cent ) Protein content of bhusa ( por cent )
U Rg/ha 0 kg/ho
PQE‘;; kg/ha | 20 30 40 tiean 9235 kgMa 20 20 40 . Hean
50 18.017T 18,375  18.375 18.25%4 20 24077 8.701 B.719 3.719
45 18.250 10.271 18,959 18.493 45 84046 8584 94125 8765
60 18,705 16.834 18,511 18.683 60 282 GeI31D 94125 84906
T K0 kg/ha E,0 ko/ha
10 18,400 18,730 19.05% 18757 10 Je532 9542 8771 T.282
20 18.121 18,480 17.959 18.186 20 84000 2.448 9,003 84504
30 12.354 18.271 18,854 18,480 350 | G073 BoG0T 0,130 8,625
Hlean 185'522 10.493 18,615 llean 8935 £2.8086 345990
P05 Lp/he ' P,0; ka/ha .
£ 0 kg/ha 30 45 60 Hean K0 kg/hs 30 45 60 . Heen
10 . 18.542 19,201 18.409 18,757 10 9157 04544 Je344 G.282
30 18,208 18,125 19,125  18.480 30 8,938 8.615 Be323 8.625
Pean 18.254 10.493 18,633 Iican - 8,719 84785 84906
CaDe(0,05) Por varginal nems a 0,623 CaD.{0,05) for merginal meong = {1}.?%

CeDs (0 .O‘j) fLor conbinnbions s 1 ¢079 I vD.p (O .05 ) for copnbipationg



" Toble 20

Grain protein yield {kg/ho)

I g/
PEO,J. ka/ho 20 30 49 reon
30 7711 19443 52,95  79.65
45 84 .60 9715 74429 8537
60 18062 102,02 U393 g0.12
K50 kofbo
10 74,21 72,91  G3.95 70,36
20 G2 eD4 S0.24 CDe33 Y |
lleon E0.14 9515 22,05

2205 idsd ol
En0 afihn 30 45 GO Tean
10 60,10 90.90  59.50 70436
20 $0.18 70433 94459 8437
350 9911  £0.86  115.80  100.59
Hoon 79.85 85,37  90.12
Ce2.(0.,05) for oarginal peang = 19.541%
CoD.{0.05) for combinntions s 55.845

Todder proteirn yiold (log/ha)

Table 21

H kpfha
1’205 Lafha 20 %0 40 lleon
30 156,20 152.92 162,16 150439
45 158.42 156.5% 176 .51 155425
&0 14%.45 176.35 212496 17759
1120 ko/ho
10 155.92 14955 10429 15659
20 125207 156,10 15057 157 44
30 150,57 155.55 197.10 175.21
lcan 144405  165.20  183.99

13205 ke/he
B0 o/ 30 45 00 Heen
10. 15%.27 16? <898 154 .58 155,59
20 123425 149,05 10947 157 o444
30 164.70 184.15 165777 179.21
lican 150639 165.26 177.59
$.D.(0495) for mewgingd ncang = 32277
CaDe({0.05) for combinations n 57,639

19



. The toblo shous thab lrcrecolng lovels of nltzogon,
phonphoruo as vell og poteeh chowed on ingreacing twond in
fodder protoin yicld, though the diffcrencen wore not signi-

£icant,

We Boll onalyoip

Tho goil saople 4elan fron cooh plod afber tho
cxpestment wvore onelyoed for total U, avelladvle 1?*265 ond
ovallable K.0.

2. Total nitrogen contend

The moan velucs are givea in Teble 22 and the cnalysis
of varionce toble in Appenddx VIII,

Tho toblo choun Mint increosing levoelo of nltrogen
zepultod in o deeranme in total U coatenty of the goll, fhough
the a&fi’cﬁ:emeﬂ vere not aignificont.

Tho i1 content of goll ohowed on incmame upto 45 kg
after vhich thera wne o peduction. The difforcrcen wero
noY pipnificont, |

46 in the onge of phoophborug; poboesh alpe shoveld on
increaning -tz?cm'zé‘x upto 20 kg Ef:a{}/?.m after vhich 1% got reduccd,

The teble phowo that the btoted nltwogon conbent of
the ooll wao slinifleantly inflvoncad Ly o = K intczoctlon.
The parinovn o ’z‘,x‘qﬁaﬂ contient wap oboorvod ob Ty l€3 combination
ord the ninimm nitrogen conbtent ob ﬁ31€3 combination.
be Avallable Py0g content

Data on neon phoophorus conbond of poil ave presented

s

in Table 25 ond the aralycis of varianco weble in Appondix Vi1

62
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Pable 23

Table 22
Total nitrogen conbdent of soll (kg/he) Availeble phospghorns contens of goil (kg/ha)

| ¥ kafon . I kgfoa |
2,05 Kg/he 20 30 60 Mean — 2,0; kg/ha 20 30 - 40 liean
50 2426,07 2355.07 2420.57 2403.3‘5 30 ' 44415 578 50428 5079
45 2450.00 2420497 2403.35 2426.67 45 65450 59413  §0.98 61400
£0 2496467 2496467 2170.00 2387.98 60 69475 61.63 83,50 - Tied3
E 0 Ep/na | R0 kafbon
10 2300.00 2310.00 2405.35 2364.44 10 65463 6125 5% o 75 £0.21
20 2473233 2473435 2450,00 ° 2465.56 20 58,63 50413 67438 60471
30 2520.00 249657 214667 2307.78 30 - 53.43 64425 7343  62.50
HMean 257,78 2426.67 2533435 lean 50.13 5954 64475

| POy Lg/fbo | | Py0 /b
B0 lg/ho 30 A5 50 Hean E,0 kofoe 20 45 - 60 Bean
10 ST 235667 2380.00 235667 2564.34 40 43475 63413 7575 50421
20 2473433 2473.73 2450.00 2405.56 20 53.0% 61.75 66475 6071
30 | 2380.,00 2426.67 23306.67 2367.78 30 | 55,00 58413 The36 62450
Mean 2403.33 2426,67 2387.78 Hean 50.80 6100 7163
C.Du(0,05) for morginal moans = 122,073 £.0.00,05) for norgingl neans = 9.818
T De{0.,05) for conbinations s 211,440 CoUa{0,059) Lo combinationn = 317.005

£9
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It vap obocrved thot 2205' content of the soil incr«g-aaeﬂ
with increoning lovelo of 11, though the difforences were not
glgnificant, . .

‘Increaeing levole of P205 bad given a corrceoponding
pignificant inereano in goil 3?285 oontont.,

Ao in the capo of nitrogen, levclis of potoch also
ghoved o oindlnz tzond. Tho differences were not oignificent.
0. Available X0 content

The mean K,0 content of tho eoll axo given in 2able 24
ond the enslysio of vorlance table in Appondiz VIII.

Tho dato ghows thet U lovels hed no signlficand
influcnce on K0 content of ooil, Dut increooing lovels of
17 ghoued o Qeoveaning tread in EEO content,

bvanthoush the lovele of phoophorus hod no olgnificant
effect on K,0 content of soil, it was inoreased with incresolng
the lowel upto &5 kg afbor which it chiowed a reducetion,

K0 contoant of the soil wop also not significantly
influcneed.by potash lovele. Uith increasing levels of
potada upto 20 kg, ooil K0 content insrcased, after walch
1% ahowed o reduction.

Vs Corpelstion studlas

The valuep of sinple corzelation cocffisicnto are
prasented’ in Table 25, |

Crain :;i.qm of the crop was positivoly end oirmificantly
correlated with munber of flovers per plant, mmber of pods
por plant, nurber of ocedo per pod, leazth of ped aad 100 gced
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Rable 24

&velloble potessiun contént of godl (kg/ha)

i p/ha
2295 itefha 20 . 30 $ - Mean
20 96450 035433 60,50 1544
GO 6383 65 467 80.00 0903
K20 kg/ho
10 79400 68,33 65450 70.28
20 5«50 72450 62400 70400
leen T8.67 72428 6983
? 95 /o
EQO nfra 20 45 k 6O licen
10 7235 G733 7117 T0.20
20 05407  £5.%93 7850 76450

Iloan TS84 T5a50 00.83

CeDef0,05) for marginel neans a 2,07
CeDe (0a05) for combinationn = 2,07
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velghse The "' voluco ware 0.2815, 0.4680, 044505, 0.3402
and 0;4442 regpectively.
T, 2,05 ond K,0 uptelie by tho czop were positively

ond oignificontly correlated with grain yleld ond total dry
matter yroduction of the crop end tho correlation cocfficlents
wores 0.8800, 0.5255; 0.6217, 0,9460, 0.8722 end 0.8780
respectivoly.

Frotein of the groin wns positively and oignificontly
correlated with proteln of the bo%el crop ond W upteke end
the correlation coefficientn wero 0.8571 end 0.5092 respectivoly.

2otal ¥ ond an uptaltc by the crop vere negatively
correlgtod with totol H end evelloble X,0 content of the ooid
zeopectively. hile P 0; uptale wos pooltively and olpnle
fieantly corrcinted uith aynllable 1’205 centent of the soll,
The '»' volueo of iy £.0 r_:na’?‘_os were =0,1568, ~0,0460 end
045365 zespoctively. The "' volues of H and Ly0 were not
olgnificont,



Tablo 25
valueo of Simple Corrclation Coefficients

K20 uptake by erop ¥ available 1.20 content of ooil

5i.lo. Charocters correlatod Correlation
ceoefficiento
1. Groln yicld z lo. of fiowers por plant 0.2015*
2. " o» = Ho. of pods per plond 0,4600%*
De o9 X lioe 0of sceds per pod 0.4505*%
4. ss X length of pod 0.3402% -
Se s» X 100 seed welght De4442%%
O s» X 1 uptclte by crop 0,8206%%
T es X 1’205 uptake by crop Qe5235%*
Qe »e X K0 uptake by erop 0.8217*%
9. Total dry pmebter production of the crop x B uptake by crop 0¢9460%
10. . - - = P205 apteke by erop D.G722%*
X o8 *» .4 1{20 upteke by crop 0.82717%*
12, Protein content of the grain x Protein content of the total exup QeEBT1%%
13 s ) +s X Total U upbake 043002%
14. Total U uptake by crop z Totel U content of soil - 1568
15. 2,05 uptake by crop z aveilable P0; content of soll 0. 32?)’
1G. - 04

*Significant ot 0.03 lovel
zaliardficont at 0491 lcevel

29



DISCUSSION



DIGCUGSICH

An ozperipent woo conducted in the Inotyustionel Forq
attoohod to bhe Collcgo of Agriculture, Vollayeni during the
thimd orop sesoon of 197679 to £ind out o gulteble combie
notion of nitrogen, phoophoruo aml potesh for moximun yicld
of' greon geon in yrice fallous and to otudy the offect of
leveln of mudtricnto on yield; quality and upteko of nutricnbte
by the orops The rofultc of the experiment ave diccunscd
below,.

1, Grouth chavnators
a. Uelght

(Pcblen 1o %o 1ds Flgs 3, Appendix I1)

The plent heipght 1o a foctor influcmecd by nutritional
supplys In the ¢osc of gremm gram, 30 and _40 kg I inecreacod
tho plant heipht over tho lowest level of 10 kg upto 45th
doy efter oowing, cfbor which the helght was not further
increcasod, Ruscel (1961) opined that nitrogen supply was
beneficial for ropid céotoblisiment of leguninous crops
parbioularly if the ceed was ozell and the land wap wora oub.
The gymbiotic osgociation with rhisobiun and the effcotive
fixetion of IV commences only after the formation of root
nodules. In the canly ctages the response ohialned in growth
in indicative of the ilnocufficiency of the avellsble nitrTogen
fron the soil awl the £j.xc<] nitrogen by the gymblomia.
Siniler ndsulis bove becn recorded by Pende (1972) in
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grocn gren, Lonke ond Setpatby (1976) in pigeon pen oad
Subboleh (1078) in green grom.

Fhosphorug ob the highest level of 60 Iig ?aeﬁihn
‘innrcasad the plont helpht cvon upto tho later otagen of
grovth. €his noy bo due to the iafluence of phoophorul on
meriobamatic cotivity (Black, 1968). Similor increpno in
pldnt height with inecreasing levels of phoophorus weo aloo
roported by Doshpande end Bathial (1965), loolani cwd Jona
(1965),, Panda (1972),, Koul ond Sckhon (1976) ond Rollin
Bediar (1979) im grom graml,

Hirher levelo of potesh (20 onfl 30 &g E,0/ba) incrooned
the anclcht of plonts throughous tho growdh pericd. Potansiva
in zﬂéyqz*i;e& to bo cogential for the promwdion of growth of
neriptooatic tipoue (Tiodole cad Holoom, 1975)s Fotosh ao
o olament hegtons notabolic procconas in plonto ond reanonas
to thip nutrient io well exhibited ao on incroace in the
oeight of plantss Iporcoood heipghd of »lantao by potash
application has boéon reporbed in Inccomne (llodicarp gobivn Da)
ty. Cooper b ot. (1967).

Fhoophorag in corbinebion with potash vag found 40
influcnce the hoight of grocn grom eb nigher lovels. 16 wao
Lownd that o comblnasion of 60 kg 2205 and 20 kg E,0 signd-
Tiecantly incweasod ¢he plaxb holght in due carly ctages of
orop gmowth compavred o epplicaticn of P end ¥ glonw. Tho
olgnificont Intercctional offest io to be mainly adtribubed



to the cohanced yoot growth due t0 phopghorus and consequent
offcobive utilloobion of applicd potoshs Purdher; phogphorus
and potaosiun through tholy wole do cosentisl npéronutriento,
noy hove ezorbed a dlreot influonce on nitPogen gedng oo

yall in tho ecrly otoges vhleh in burn oo rogulted in
fnicreancd hoighh.

bo Dumber of leaves per plent

{Toblen 2o t0 23, Pigsds Appendiz II)

fuzbor of loaves per plant wos fousd o fncrenoo eigls
ficntly Ly highor levels of nitrogen 3n corly plasces of
plont growth only. Hitwogen belng tho oot lmportont nutzient
clonent for the growth and devolomzent of plante, ito supply
end ovailabllity, vhan the sodule bacteria wes nob woll
eptebliched o fho syodiotlc noobanisn hod not begono

of2ouiively oporabive, would hovo helped the plont to ?Mﬁca

oore mamber of leaves in the inltial slogos of growdh.
Tochalyuiml et pl. (1970) alco peporbod thob opplicabticn oOf
nddrogan vpa reccosary Lox tho carly growth of pungs Incveaso
in growth of foziaga with inovooolng lovols of nitrogen wao
elso gboexved by Singh (1971) in gres, Ioong cad Lenz (1974)
in soybeon end Joyedoveon énd Srecdharen (1975) in e;;*bumﬂmt,

Higheot level of 60 kg P50g /ha oigndficontly inorspoed
tho nunber of lcavem over tho louost levol of 90 30 kg I’aot./ha
wto flovering otngs Incréaning lovels of phosphorus bao
Increaned the mmber ci‘ loaves slniisy o inereaaeﬁ genm*al
growth off¢oto. Eﬁwﬁn offecto of lﬁmsmoms enpoor %0 bo



EFFECT OF NHITROGEN , PHOSPHORUS ANDO POTASH OH HEIGHT AwpD

NUMBER OF LEAVES AY DIFFERENT GROWTH STAGES .
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moinly due o P intepactional effects, The enhansed rood

geowth in logmineus orops by the spplication of Thosphozuo
and the gubssguent intersotional effeots with nitrogen hano

hoen well dopumended (Garg eb ol.s 1970 end Toxilo of 8l

19770

Potesh had no sigaificaz;tmﬁfegf gsz P?f aﬁa;z'aber of
loaves ot all sbages of growthy Gronemon (1974) roportcd
that notash fertilizers had Mbhle effect on grovth of
2oybesns. o ‘

Ap in the ccpe of plont helghty the copbination of
phoophorug end potoch wan found o affect the pumbes of lesvos
of green gren only duping the corly otescs of gyowthe A
combination of 60 kg 3;-*205 end 30 kg E,0 ves f_@ﬁh t0 be noot
offeotive in incropsing the munbher of leaves, Thio oy be
dua to the cnhanced uptoke of nitrogen dus %0 $he thosvhorus
end poteah application, '

€. Hodulation

(Tobleo 3 ond 4 P83, 5 end Gy Appenfss TII)

Tho lovels of nitropen, phouphoras and potosh do nod
oppeer to influenco tho mmber apd dry welghd of nodules.
Bnith of el. (1908) poporbed thot mmber of nodules wowe nob .
plgadfioentdy cffectod by nitropen lovols in coybonne
Dadayy ond El-Goyed (1976) reported thot nodulation wes not
offectod by ,g!mnghorm{s. gppilicabion in brosd bHoons.
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Ap tho level of nitrogen wao inerenasd, the nodule
- pumber ond wadeht wers reduced. It 1o & Imoun faot thad
apnlication of hirhar lovels of nitrogtm aoneiines in?aibi.;*;
nofiuic produstion in logumes, Sindler roduetion in nunmber of
noflules ot highe lovels of nttrogen ves also »oporied by
Biotechp (1970) and Foinov end Potkov (9975) in Fhoscolung
yulgorig oud Robos (1977) in poass Slogh (1971} im eblck pos,
Eolnov and Pollov (1975) 1in Zhapeolue valogris and Papond-
fcéi?qi 25 ale {1977) in boone roported the reduetion in dxw
welght of nodules ab highor levela oF nitrosd,,

‘Eeﬁmuﬁ-‘h phopphorig levale 4Aid nob alfect the musber and
wolght of nodulen, the higheot level of 69 Ig 2.0, wan seen

to incrence those factora over the lower lovelo. Fhosphorus
io woll Enoun to bave on influence on nofulation in legumens
Byl the offeet was nod pronovnped hexos  The podium ovollebls
;x:ms;:mms sbetus of the soll might beve contribubed enough
auontity for nodeiation and oo fhors wag no yesponas 0 the
--apﬁs;lieﬁ- paopphoris, Fayoursble affects of z‘msapm on
nodulotion wes koo poported by Dompanfo and Detblod (1965)
and Ravante ot gl. (1978) in groen gramg Sanu (1973) in
black grom, Tol Yinga of gl, (1975) and Subbalah (1972) in
Though potash levoln 4id not slgpificentldy offcey the
miber ool welght of nodulco, e lncressing trend oo noted
with reooed 4o n{zz:iber end deoretoing trend with regard 0 dry
wedght oo the potash lovels wers increasced. llosulto shoulng
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the effcct of potaoh in inocrcoolng ﬁhe- mzmber 0f nodules vere
olso roportcd by Van Schvevan (1965) in pens ond groundmut,
Hashperast and Hongel (1973) 1ln Yiclo foho, Chemney (1974) in
cowpca ool Sromcomn (1974) in Soyboon,

Conbined applicstion of G0 kg 'EQOS end 20 kg K0 gove
the mozirmn mumber of nodules (21.75). This may bo due 0
the fovoveebie infivence of T and K fopethor on oicrobicl
eobividy. Von Ochzewan (1958) ohoerved a otirmletion in
nitrogen £ixption in goybeon by K, vhen P wos £lso applied.
Debin spd Ipnotenko (1909) in coyboon anfl Muthusweny (1973)
in cromdmit, ol réportcd the lnoraescse in nodule munbey by

tho application of P ond E.

IT. Yiold chomoobors
Q. mber of flouweys pex plont

(Toble S5, Pig. Ty Appondiz IV)

Though tho lovelo of nitrogea A1 »0% affcct the munber
of floucrn/plont, o Geprocoing effech wos poded bayond

S0 kefho which ghowo thet e loucst lowel of nibvozsn vos
oore thon gufficiony fox the filover produchion asd $he hichoy
lovele affeat the flouwer productlion odveresely in leprmion.

In the case of puosphorus, though the lovels did not
offeet tio nuober of fiowers per plond, 6 Mneor Snorensing
trend his been notod fron the louest level o the hiphest
level {11590 por cenbt). Thlo phiows thet the lowess level of
avplied yhogrhorus ves pufficient for Llowey produofion in

73
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green gean vhan thoe 208l wap consldercd oo nedium for
aovailoblo pnosphoruc. Temoki and FNeka (1971) yoported thab
abpence of phoophorus consed n decline in the nuober of
£lovero in broed bean. Terilao eob al. (1577) Lound that
incrensing levela of ayp!iea phoophoruy aenhanced £loyer runbery
in COUDOQR.

A in tho cooo of phoophorus, potash oloo Aid not
giegnd Cicantly infiluence the flowsr production, However, o
lincar increase £ron 6,38 to 7,57 £lowers per plent wag found
by inorcening potamh levels £ron 10 to 20 kg E,0/mas The
inérease of flowvaro by the bighent lovel over the loweot wss
oquivalent t0 15.52 pow ccnby though not cipnificans, Thus
both phosphorug end potash application were found to ﬁe:f.‘!.nite;l:f
enhanco fiouor production to the extent of 10 t0 19 por oent
vhilc highest level of nitrogan had o muppreteing ¢ffoct.
Such o ouppyeasion of flowoering is only 40 be expeoted fron
the phyosiologloal role of higher levelo of nltrogen in
cohaneing the vegatabive g'owth.

b. Uimber of pods por plont

(Zcblo 6; Pig. @y Appandiz IV)

The levolo of nitrogea, phosphorus and pobogh had no
offoct in significontly cohanoing the mumber of poda per
plent., It ooy be noted fyom tho $able that in the eage of
ounber of pods, the diffevonce between the highebt end lowest
loyels of nitrogen wno only 4.06 por cent. In the cass of
phoophorus 4% wag otill less (3.51 por centls Since tho lovels
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of nitrogen cnd phopphoruo had not affcotod the number of
flovera/plont, tho muber of pods vere also resained wnffectod
by theoo m@ien‘hm |

Grecn gran with low uphoke capagity vhen zaisced in o
goil pedimn in avatlable phopphorus (45 kg P,,05/50) natorally
cannot be axpcoted 40 respond well to the ofdition of Lfortilizerd.
Thip is in egvecment with the £indings of Venugopal and
Horadhan (1974) in greon gronm.

Dub in the aoge of potach, though the diffeorcnce
botwoan the leovelo wore not oigrificont, there wae a linean
incrense in the numbor of podo ocen from the lowest fo the
highest lovel of potesh ond the voriation betwesn thon were
found to be 12.39 per cent vhich con be considersd mmch hipher
ap compared to tho offect of nitrogen end phepphorug. Thig
oboorvation more oOr leso oynchronigesn with the anhansed flower
wroduetlon dus to graded lovels of polasn. Increase in pod
yicid with potaoh application ven eloa pepordoed by
Shokhawat ob.als (1967) in pees ond Poande gb gi. (1971) ia
groundonut |
¢+ Tength of pod

(Todle Ty Figs 9y Sppendiz IV)

Digforont levele of nitrogen, phosphorus end potoch
aid not sipnificaontly affest the length of pod. Leangth of
£od 5.3' a éhﬁmcter winich mainly dopendo on the gonotiocal noke
up of the mieﬁy._ Thic ooy be ono of tha reeaons for the
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Iocl: of weopomet Obaserved with zogpect to thin thavactors
Similor oboeyvations have been nade by Vijayshumar (1967) in
COUPChe

ds Mmder of seods poy pod

(fable 8y Fif. 104 Appendiz IV)

Sincc tho leoveln of mutrients 4Gid rob effect the length
of pod (Tadbic T)g the .zﬁmb@z* of Seeds per yod wos 2ind nob
influemned, Similoy ropulin in grecn gran waee roported by
Pomwar ot al. (1977) for differeat lovels of nlirosm end
phosphorus and Rollin Bagkor (1979) for, diffczent lovelo of
phiosphoruss Atpnd end Shefi (1975) raported that inm peos,
muaber of goodo per pod vwed noh sigodficontly pltered by
nltrogen, phosphorus or potosh epplicetion: The pesulto
obtolned in the prosont invostipation oro thug in conformisy
wvith miodlar obgervations node in other pulse oropds

c» licight of soods per plant

(Table Oy Fise 11, dppendix IV)

Though the lovols of altrogen and phoophorus 4id hot
shenificontly influense the wolght of seeds por ploand, the
higheat level of %0 L E,0 increpnsed the goed w&i@fi' aigi-
flomntly over the lowegt loved of 10 kg Thio moy bo dug 4o
the influence of potosh on photosynthesis and corbohydrato
notebolien, Inerense in geed weighd per plent with inorensing
Lovols of potash wen Alno reporbod by licueth ond Poroter (1976)
in £ield beonns
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£. 100 soed welrht

(Tablg 10, Fig. 124 Appendiz IV)

Increage in tho level of nitrogen 4id not effect the
100 sead welpht upto 30 kp/hn ofter walch the welohd wes
oignificotly reduceds  Similoy trend wes gleo noticed in the
cape of helght of pleats in pll otegos of growth, mmber of
Flouverg end nwmboy of ;;sdds per plant, longbh of pody mzahaz of
eeads per pod el weight oF geeds por plent. This ghows thed
hayand 30 I U the oforcmintionod choveckers s woll o growth
and yield wore rdvezsely affcoteds Applicetion of higher
levels of nitrogen Lo vell lmowm Yo veduce nityogen fimﬁian
by the synbiotic ocosociation (Bistechn, 1970§ Singhg -19?15
Loinov ond Petiowy 15753 Bubesp 1977 ond | Pananicclaou eb olay
1677)« Furiher the popoibdlity of lcaching losmos of soll
ol opplied nitropon oloo donmod be ezeludcds. Sinilor detroase
An 00 goed welght of bicher levolo of nitvogen hoe hoen
socomded by Dorcesn eﬁ g__. ¢1977) in peoo and Chee ond Ravin
C197T) in growdmab,

In the coss of phosphorus, elgaificint inoresse in
100 acod welght oo obtmined by appifcation of 45 and 60 kg
2, 05/00 over 30-kg. Thio tay be due to Ato offect on |
cffleiont geed production ond gyain £11lling, Similer

rooulto chowing en inercase n.100 cced weisht with incresolng

 lgvels of phoophoruo was aleo reported by Singh ot als (1975).
K. ond Salchon (1976)s Pomuar ot gl (1978), Gubbaich (1576)
and Rollin Bockawr (1979) in groen grom.
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Lovoln of potesh hed no significent influancce on 100
o¢od woighd. Bub o linwar incveass wao seen £ron the louwesh
o the highest level. Oenipro Heddi gb ai. (1970) sigo
repdrted that toot woight of coybean wog not pignificently
influenecd by lavels of potash.

e Groin yield

{Table 11, 7L 15, Appondizn V)
| Hevels of nitiogon 414 noY affeot the groln ylold
olgnificontlys Similer resulid woere alos notoel by CGars gb gl.
(1971) in peog; Valik gb al. (1972) in coupony Veangopel end
Yorochon (1974) in groon gram. Ao in tho coce of hoight and
yiold contuibuting footora, tho results choued o rodvcbtion
in groin ylold ot 40 kg B uhich agein pointo out that the
addition of nitrogen heyord 30 kg vill advorocly affect the
crop yield, The Pable V1 chown that 20 kg U1 conld profues
o addittonnl grasn yield of G147 kg over 20 kg ¥, which ig
not very ramacrotive. %o it noy be concluded that gromm gren
roquizras only tho lowest lovel of 20 kg U/bn,. Rodustion in
grain yield ob bipgher levels of nidvoger was aloy reportod
by Bingk eb £ks (1975) in proen gren and Terkn snd Sotpothy
(1976). in »od gran.. |

The groin yiold wes not significently infinenced by
lovolo of phosphorus sigo. Thio poy pospibly be dua to the
comparative noliv etetus of tho o0il vith espeat 40
ovailable fhoophiorus and .Bi}. the orop need bo opplied with
30 g PoOgfin. Sinilar reoults vere aloo maported by
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Varmopol ond loroches (1974) end To) Siagh et gl. (1975) in

Filghoot lovel of 30 lg K40 cigniflcontly inorcescd the
groin yicld over 10kg.then 10 kg K0 vas epplicd tho yicld of
geln wecordod weo 969465 ka/he ol edditdon of 20 lg K
geve on oxbra yiold of 168,78 Ing ublch worls oub to e péaﬁmt&en
of B.44 kg of grain/ig of potash edded and in torns of monoy
value it io N.27.78 for overy onc mupee Bgeﬁﬁ on additional
20 kg of podash. Broatboush old the yield confdrlbubing
foactors oxcept wolght of geedo per pland vere not oignlflicendly
influcmesd hy lovels of rotooh, all of then choved on upwexd
fwend vith inorcosing levelo of potagh. The cumiletive effect
of tll those factors Bogethor nichy have contzibuted for the
stgnificont inorense in graln yleld., A oigmificent positive
sovpolation o nivo oboenved between Mn yicld end yleid
contributing foctorsd Similor corrolotion wos pleo reporied
by Vorna ond Dubey (1970) in block grom. Rosulle chowing
Increancd grain ylold with iscrepsing leyolo of potash were
also roported by Chomnoy (1974) in coupcsy Savhnoy gb gl
{19759 in black grom opd Fensth end Forpber (1976) in field
boonse . |
Be Dmoa yield |

(fable 92, Fig. 13, Appendiz V)

Hipghott loveld of 40 g T olgnificentily inorcased iho
thuoo yiold ovor the lower levols. Holght of pimate
aumber of leaves par plant ubich conbribute towanis tho
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Vhwoe yield wern roxizvm ob highor lovels of nitrogsn., Thie
gt bo the zeogon for insreasel bimse yiold, Similor
zogulén tare olio zopbrbed by Smd:da {1964) in grery RBubes
(1979) in peag, Panda (1972) In green aron and balin and
Sotpothy (1976) in plgcon peas _ ‘

Though tho Iovels of phoophoxrng ¢nd pobash hed oo
sippdficast influenes on bhusa yiold, an incrense in tholr
leveln chovdd o liness increesc oo in tho oase of helght emd
nunher of leayes. |
L. THorveos fwdlex

(Teblc 93, Sppeadixz V)

Tone of fhie mibrient levels hel eny inflummec in
obemificnntly affooting the havvest index, In the cane of
ritrogens tho barvest iodex wag decrcopiag with inorensing
the lovel, but tho roducticn v mdh higher boyond 30 I
Slolling vedushion ot the higheot lewl of ¥ wan noted in
crein yhold emd yicld attribusing chavootors. Fhs nitrogen
applicotion helped o Anoronse tho yield of bhuse siich |
soduced the hovvest indox ot the highest lovels This Doy be
due t0 tho cxoeusive vegotabtive growth and  couparabively
eedoced tronolocation of nitvogen fronm the yegotatlve povts
%0 greins, |

In the case of phoophorum, the grain end biusa yield
wero incroased with looreening the lawel though thoe difforcnoas
wers nob gignificent, Tbe hlgboot level of 60 kg P00, reduced
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the harvesot index over the othor two levols. ’i‘ﬁiﬂ reduotion
o ooindy due 40 ezmcessive vegetative production. Bab thie
£inding 1o pob in conformity with tho resulis of Eolyen 3ingh
and Bodendra Prasod (1975) in ploeon pes end Haul end Sckhon
{1975) in me, The poopible rooson fop this pay bhe that the
01l woo baving oufficicnt avalleble PO, ond the opplled
theophorug was 0ot eble 30 czord ito influenco much, -

In gontroot B0 nitrogon end phosphoruc, potosh anpll=
cation ghowed an increseing trand in horvosh indox., The
grain ylold wag Incrcaped nore vith the increase in the
potosh application when compared to 4he inorense in Bhuoo, oo
the harvest indox oloo chowed an Iinorecsing trond. Sinileoy
remulte vere roported by Gutetels (1973) in groundnut,

Je Dry wabter yleld

(Rable 144 PLgs14y Appendiz V)

Byenthough application of nitrogon and phosghorus did
not s&gaifiaanﬂy infiuenco tho tolal dry mettor produotion,
o general inorense wus noted in hoth coges. Sunfaran cb ol
(1974) in coupen end Parodl gf al. (1977) in been aloo roported
thet thore wes no differcnoe in Ary motter yicld botwsen
hoophorus levelo. In the ¢ooe of nitvogen the increase wag
abeop upto 30 kg boyornd uhleh 1% levolied off, Uowever 8% 40 kg
a definito decliuning trend in groin y:\.ela vag pRibided, ‘
tatteithop emd Derravis (1970) roported an incyesse in
total dry matter produchtion of groem gron by about 30 pop.
cent with an increcase in the ¥ lovol. Sinlloar repuits
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were oloo ropozrted by Vemropal amd lorpchan (1974) in green
gromy Ahood ond Shegi (1975) in peco end Feng (1973) in
GoyabeoTe
 As in the caoc of grein ond bhuca yicld, applied
phoophorap did not play o oigoiflcent xole An the total
accumlotion of dry mobtber, thoush en inereossing trend vea
noted, Vomagopal end Morashon (1974) weported that in green
gren dry natber production ineressed with increasging leovels
of phopphorus. Sioiler rooults were algo rgported by
Rojendran and Trichaencorthy (1975) in black gram end Xaoul
end Sckhon (1976) in groen gram.
In the cane of potash, 30 kg X,0 olgnificantly irvorcaged

the dry mattore profuetion over 10 kgs This was duo $0 tho -
plgnificant inoreese in groin profuctlon end increesing trend
in tbhnoa yleld, This 1o in agroement with the Lindings of
1ikeeo (1974) in ensp boan end Chevallor (9978) in soybean,

Iil. Plont enniycle
A, Iutrient upboko
8¢ ldtrogon uphako

(Table 15, Pigs 15, Appendix V1)

Inorenoing lovels of nitrogen, phosphorng as well ag
potash lnereased the nltrogen uptsko by plents, though the
difforancon botucen the levels were not sipnificants Dolal
ani Quilt t1977) roported thab foptiliger H 4id not simi-
ficantly affooh the uptaloc of U in plgeon pea.
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The inorease in nitrogen uptoke with increasing lovels
of eppiicd nitrogen oy be dﬁe to oconmparatively higher
avallebility of mitropgen in the moil. Thic is in sprcenont
with tho findingo of Kushimaki eb g1, (1964) in soybeon, Dart
and Licvocr (1965) in cowpen and ¥eng (1975) in coybeons

The infiucace of phdaphorus on nitrogen uptake moy be
Citmioi'ta offcoy on root development and thoreby inoreasing
dyy nobtor production. Siniloy mm:ita vere alao raposrtod
by Hadwo ond Badho {1973) in block gran, Vamgopel and
Horachan (1974) in groen geen, Rojendron and Krlchnanoorthy
(1975) in bleck gran,fovonkor 6nd Bodbe (1975) in urid, mms
end soybecn and Hollin Dadinr (1979) in green gren.

The increons An nitrogen uptohs with increasing lavels
of potash may be duc to the inoreased dzy matter production.
Binilar repults wore aloo reported by Chovalier (1976) in
poybean.

A sigificant and posltive corrclation wes alee obzorved
hotwoen T uptake and totel dry ciatter production.
be P05 uptoke | |

(Zoble 10, Fig. 10, Appondix Vi)

The highest level of 40 kg U nipnificantly inoresged
the Pyl uptake by plonts over the lowost level of 20 kg,
Ligher lovols of nityogen opplied at the $ime of planting
pight have bagtonod the growth of plents and resulted in
bigher dxy nabbow profuctién. Fhis pay bo the réason for the
inorensed uptoke of 9205' ot bighor levels of nitrogen.
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Brenzeole (1928) comcluded that the abgorption of phosphate
was otioculated by the prescnoe of nitrogan. There vas aiao
o eignificent ponitive corrclation observed betuoen E.—’gds
upbalic by the crop and todal dry nettor producticn.

Appucat.mﬁ of Go kg Pg,ﬁf pignificontly incrcoocd the
205. uptake by plents over 30 kKg. Tho ;ncreaﬁa in, roob

growth lending to groator uptske of P by zoot intorception
nay be tho yeagon for tho ohoeyved inercase in the uptalc
of ?2(35, Incrcosed dry matter production ob hi@ér)levole of
1?305. mlaht hove aloo lnflucnced tho 2,0 uptolge Similer
Tegulto wore eloo roported by Emiwo ond Bodhe (19733_;
Rajendron g gle (1973) cnd Rejendran end Evichoonoorthy
(1975) in blacks gren, Rovenknw and Dadbe (1973} in black grem,
| meen gras end soybeons Dodonur ot al. (1976) in black gran
and Rollin Baskaw (1979) in groen grem.

 potash had no olgnificant inﬂue@me on ¥ 65
unteke by plaato, en imrcaue in t&ze 1c:vcz...n of potooh shoveﬁ
on inoreoning trend. Sepidher and Gearfsa (1972) mgortaa
that inoressing yaboo. of Lao inercased the phogphorus eontcnta

Qe KEQ uphale
{Zable 17, Pige 17, Appondix 7I)

Bovelo of mitrogon hod no aignificsat Lufiueaco on K0
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upteze by plonto. Bub it chowed on increosing trond upto
30 Iig after which thoro vao o roduotion. Yleld and oll the
vicid contpibuting footoro chowed o gintloy trond, Identical
xosulio have been obtodned by Dalel end Quildds (1977) 4n
pigoon pots

Though the levelas of phosphorus held no sisnifiomnd
infdaaece on 1{20 upieke by plants, an increcsing trend was
noticed vith intveasing lovolo of phoophoras, .The upscko of
¥ dcpendo 40 o loypo oxteand on 4he degres of dovelopment of
tho root gyobon (Kanwazy 1970). Inerceso in F—.20 uptokae with
indreaning lovelsg of phonphorus wad aloo repopted by Rodws and
Badhie 1975) in block grom ond Rollin Boskar (1979) in green
[ s il

Begarding tho offect of potash, incroasing levels of
¥,0 oigoificontly Inoreased Lo uptoke by pleate. This may
bo duo to the luxwry consuoption of potech waich io o
charesteristic of neny plonts. TPwmtockor ond Doshltal (1967)
An prowndnub anld Gronenon (1974) in soyhéan had moported
the offect of potech soplication on K0 uptnligs loreovor a
‘pimiticant pooitive corvolation was obagzved badbueon 11-:20
uphelke and total dry mabtter production.
B, Epotioin
o+ Protoin content of graln

(Toble 184 Pig.13, Appendiz VII)

Prom: the table it con be geen thob the protein content

8o

wes dnepeasod with lncpease in the lewel of nitrogen application
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in groen gran tmn,gh the gifformaes wore not dlentficant.
The raing Giring the carly gtoges of orop growth night have
pémoved sone of tho dpplicd nitrogen beyond the root zone
and the tronslocation of nitrogen fxom tho mwcs to tha
gralng by dootruchive goncgonce ﬁigh_t nioh hove bokén place
offcobivelys S5t41% o olighi variation uoe noted. Inercese
in tho groin proteln contont by nithosen appiiontion ves algo
reporbcd by Balro (1967) in £lcld bomns, Singh gb ale (1969)
end Gavg gh o3. {(1971) 4o peoo; Singh (1971) in mromy
Pajerdran gb gl (1974) ln black gran end Dozcenn of gl
(1577 in pdou, Coxrcletion obtulics chowal that thove wes a
olanificont poulsive comralasion betugen protein conbtent of
czain el U7 uptolze by oy orop.

In tho cose of phosphorus £loo g eivdlar tyend liXe
nifropen wao noted in the protein eontend, Incressa in ocod
protdin content with fncroasing levoly of phosphorug weg also
reported by Gexg ek al, (1971) in pea, Singh (1971) in grom,
Kosaven and Horashon (1973) in coyboan, Peavor end Henver
Singh (1975) in green gren ond Bevenlor sad Dadhio (1975) in
urid, pmg and soyboans,

Potach, lile nitrogen énd phoophorus though not olgniw
ficent in offcot, ohowed o Gedrease in the protoln content
as the lovel woo ypiecd Zronm 10 0 30 L. 7Thoe findings of
Singt gb ale (1969) in peas, Augustinuesen (1972) in £icld
bogng ond Hhndye end Chowdbury (1974) in sroundmut sleo
indicobed that potach bed no influance on the proltoin contont,
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whtle Belojova (1963) ond Chevaller (1976) fowd o voeduction
in protein content of coybean when the npplied potash was
incyeased.

hs Frotein contcent of bhuna

(Zoble 19, Fize.19, Appendix VII)

Siniier 0 geoin protoin, the protein contont 0f bhuoa
was aloo i.mmmeﬂ with immoing lovelo of nitrogen and
mhosphorug, though the differancen vers not olgnificont.
Incrcape in protein contant of otrow with imroeaing lavels
of U ond P uwes oloo zeporicd by SBingh (1971) in gran.

Potaok hao holped in incorcosoing the total grodacﬁlan of
thusa of groan gegne IFron tho datas in Tablo 12 4t cen be
noted that the ylold of bhuno wago inercased fron 848 kg to
1019 kg vhen potash lovel ucs increaved fyon 10 t0 30 kgdha.
1% 1o & well kmown fast thabt inorcase in ﬂelﬁ hag a dilution
offoot on protoln contemt. In this atwudy olso such an
obgarvation could be nade.

c. Grpin protein yleld

(Zable 20, Figs 20; Appendix VIL)

The grain protelin production ves increansd with the
Andreace in nidrogen lavol upio 50 kg/hne This gloo chowed
tho oome pettern as in the copo of yield and ylold ahtributing
characters. Tho Qiffercnces botueon the lovels thoufﬁx not
significont indicote that 30 kg ¥ is thoe moxicmm that oon be
given 10 green gren for higher grain protvein yield, Increnge



in .protem yield with nitrogen application was also roporbed
by Costache (1970) end Mexims (1976) in coyboen. Reductiocn
An orude proscin yield et highex levelo of nitrogon van in
agrocment with the £indings of Ratnar (1977) in coybean, peas,
brood beans, clover cxd wehches.

Bigheot lovol of rh;aszizoms produecod 13 per cand OTE
protoln than the lovest lovel per hootercy though it woo not
olgnificants Increese in protein yicld at highor lovels of
phoophornn wag cloo reported by Kesovon and loxachon (1973)
in gsoyboan.

The groin protein yieid due to potosh ppplicstion weo
found to be significent oinco tho grain yicld woo oloo
Influcnecd by potogh. The highagt level of 30 kg I{Qﬂlha
inoreoned the protein yield by 47 por cent over the lowest
iavel of 10 g, Thie 48 In erracment with tho £indings of
Horkus (1976) in soybean,.

d. TFodder protein yleold

(Toble 21, Fig. 20, Appendix VII)

Byenthough tho. levolo of nitrogen hed no cignificent
jnfluanco on fodder protein yield, the higheat lovol of 40 kg
T incrcaced tho protein yicid by 27 per ¢ont over tho lowead
level of 20 koy while 00 ko 2505 dnczeased tho fodder protelin
production by 18 por cant. ond 30 kg K0 by 14 pée cent ovow
the lowest lovels,

88
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1V. Boll onslvaisn
as Total nitrogen contont

(Pobic 22; Appeniix VIIL).

‘Thore wos no cignificent Aifforencs in total U content
in tho poilp wnder vorious frcatmontas Moxitwn doog of 20 kg
i/ha connot bo e_zz}ectdd 40 zegloter itoolf cs en inercape in
T conteit of tho oid ag detorained by the Ejeldohl'sm method,
The plint cnalyold as por fhe Zoblo 15 indicetod thab tho

wphalto vao bowover hicher ob highor levels of applied nitrogean,

thercby Aepleting the poll of the fixed nitrogen, part Of the
gosl nitrogen and of tho applied nltrogen. Correlation
otudlcs ghowod o negibive corrletion botueen U uptale end
total U conténd of tho goil aftcr tho experinent.

in $ho cagt of phosphorun ond potash, nodivn lovels
(85 1 205 '00d. 20 kg K,0) helpod in gotting mexiom totel
nibrogen eontont thon the other levelp. Incraase in nitrogen
content of 6oil with phosphorus spplication wag clso reportel
by Garg of al. (1970) in cowpen, Chatvtorjec b al. (1972) in
coybeond, Sehmt cnd Behepa, (1972) in cowpea, groundmut end
groon gran ool Soha (1973) in bLlack m. |

Sieniflcont incrcana in tho nitrogen content of ocoil
at 20 ernd 30 Lg U 4in tho presenco of tho nighest dose of K0
It bo dus $0.cnhonced oyrhiotic’ flxebion and exoretion of
tho £izcd 1 into tho coil by tho logmdnoud crop.
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be Avalloble 2 5 conbent

{Taplo 23, Appendix VIII)

Hitrogon mnd potosh hed no cignificent influence on
2?205 gontent of goils Bub incronsing lovels of phoophortd
bed o oipnificont influcnce on 14. This pay be duc 4o the
foot that tho proportion of fertilizer P tolien up by a oingde
orop 4o oftea quite low end the P fertiligers havs residuel
values lHorcover the fixadion regetions of phosphate ulth
coll arxe nod tmﬁim,y Yrroveroible cnd hapec, peoorven of
exacsn P Ifvon fartilinero ave ndh Azroversibly loots Incronse
in PEOE contunt of goll with phosvhorus applicotion was else
wéportad by Balnp (1907) io £icld bomng, Gers ot ol. (1970)
in soupon ond Shermn and Yodavw (1976) in gren.

¢ Availoblo Eaﬂ conhand

(Table 24, Appendix VIIT)

E,0 content of the soil wos not oipnificontly infiucaced
by levelo of nitvogen, phoophorus and potache. A o pobile
sotion ¥ Lo easily succoptidle to loos through losching,
Horcovor the drop alse removed sufficlont quantiticn of potoch,
9o tho sinll quontity of opplled K0 could nob pwofunc eny
plpnificont effect on 1to content in tho golls

3 curye and ccononmion of ndiromune phoophorus end
1gh anpdicahion .

‘The rogults showsd thos thoero wos no sigmificond
reoponge 40 nitrogm as woll oo to phosphorag. Honoe 46 i
0ot povcible do estivate tho optimm and coonomls doge end



g0 the lowor lovels of 20 kg H end 30 kg B0s/ba con be
congidonad 2o the opbicen levels. In the cose of potach, &
pigificomt linesr rdoponso was aﬁse'xved‘_ Vilay
§ = 54,30 & + 4,55.83, whare = 5520 , ahouing incressiug
returmg in the xonge of lovelo nz’icsc}.. Hemeo &% io nob
poooible 4o cotimabe the opbimmus dose of potadh fron the
lovels tried, Do with the cveilable information, 30 kg
E-0/bn noy be considered oo the optinm ronuirenent 112
farthey investlgotiond ave cuwled oub and levels flzcd.
Tha counontics of nidtrogen, phosphorys end potosh
opplieation preuentea in Table 26 rovenl that mitrogen appli=
cation bejozﬁ Iy oo ﬁOo ceononicnl, iIn thc cage of
hogrhorue thore weg only o olighd vaziotion in the not
profit bebueen difforent loveld. Tub in the coce of potachy
tho lovost lovol zeoulted in a net 2089 02 [3.54.12, whereas
tho highost lovel of 50 kg E,0 gove o act profis of
(32605« 14/00¢

91



aratn viErp kg/ha

600Q

500 __

400_

Joo

200

RESPFPONSE TO FPOTASH APPLICATION

20

LEVELS OF POTASH




Table 26

Boonomico of nitropen, phosphorno end potssh epplleation ( Rs. | ha)

Cogl of

AdGitionsl Tobtel

Trcatment Yiold Valuc Agaitiannl Reb
neodussion ooed for cost of g /ho I3 proZid profit
(excluding tho trent~ wroduce | from tho .
the treat- oomb tion Grain  huaso Geain Bhmsy  Tobal trentnend Tt -
nemb) ! Da - over the '
I3 iowuest
level
Dla
¥ ka/ba | q
20 1677.00. 92468 1769.68 435.06 €27.08 1948,77 82,71 2031.48 . 261,80
30 107700 130,02 1316,02 494.13 B811.19 2225.59 8%.12 AE";:M;‘_?_’? .*2‘-_?3,_25 AEB 69
40 1077400 185457 662,57 440,30 105%.10 1981.35 105.31 2086.65 + 55.18 224,29
i?‘-?_05 kgfha - ' | | . '
50 §667 435 103413 V646 438.66 £64.82 1973.97 66446 2006045 .o 295497 -
45 466135 154 .69 1816.04 459.97 929.52 2069.87 92.95 2162.82 +102.57  346.78
60 - C1661.35 206,25 150T.60 268,80 00T7.05 2100.87 99.70 2208.57 +142.12 341 .97
10 17838, 10 15.67 160237 369465 840,22 10535.43 &4.82 1748.25 . w3de 1.
20 1788.70 ETeD3 1816.05 459441 024.13 2007.35 92.41 215%.70 +411.51 34573
30 116370 41.00 1222.,70 538.47 1019.03 2422.94 101.00 2524,.84 +776459 095414
oo 1709-1.022 1(37.02 . 1815.03 45‘.5'.,63' 919-":3§ 2031‘24 91 <93 214317 . 527 -'1:‘!:
Prieo 0f 1 kg nitrogen 5 e 4465 Pricc of 1 kg exoin 0© e 4.50 ‘
Irice of 1 kg ch}ﬁ & [Se Dedd frice of 1 kg bhmos = [1e Q.10
PFrico of 1 kg HEG 2 e 1657
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SUMMARY



SILZIARTY

An imweoticotion voo conduetel to otudy the offech
of thrco levelmigach of nitrogen (204 20 and 40 ka/ha),e
phoophoras (30, 45 and 60 Ixg/ha) end potogh (104 20 and
30 kgfho) on growth, yicid ond guolity of precn gren An
Pioc followns %ho cxporinent wan lnid oub as 553 fastorial
experinent, confounding UPR in Zivet replicedion ond UPK® in
‘pooon xepliootion. The rosnlto of the invostigation aro
gunnogioed bolow.

1. EHighor lovels of pitwogon significontly incrcaoed
tho plont holght upto 45th doy efter soulng whercos highest
lovel of phosphorus and bighor ieveln of potooh signlficontly
inflacngced the plent height in all abagzes of cpop growbbe

2s Highor lovels of nityogon end potach and highost
loyeol of phoophorus bod o pigaificent influmee on humbep
of 19&?&5 per plant, only in the eoriy stages of syop growith.

3. Nunbor ond dry wolght of nodules per plont were
not significantly effected by lovols of nitrogon, phogphorug
spd pobogh.

4e Dovclg of nutrients had no oignificont influmee
on yicld contributing factors nomely rrbor 0f flovers snd
nombor of pods por plant, length of pod end mwber of peeds
per ol

5 Uoichd of aceds por plont wos mignii’icaaﬁly
ircrcoped by highoot lovel of potach, |
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6. Highoot level of nitrogen oicnificantly desrcased
the 100 seed voisht uvhercas 1b chouwed a olpnificant increaoo
a‘h‘ hisfior levcle of ghoophorud.

7. Groin yield ues not sigalficantly mflumﬁaﬁ by
lovels of nltrogon as wedld oo phosphorug. Faxitun groin
viold of 533 kp/ho wao obtainod with the highosd lovol of
potesk (30 /o). |

8, Uomioum Diwioa yield of 1053 ko/ba won yogoxded
at the bighost lovel of nitvogens Dub 1% did not diffox
pignificantly by lovols of phosphorus and potesh.

9, Horvest index vos not significently influenocd by
nltzogen, phoorlorus and potosh loveln.

10. laxime @ry mabbor yicld of 1812 hg/bo wos pecoxded
ot the higheat lovel 0f potnah.

11, Yitrogon upbaho by the arop woo nob cignificently
influoneed by lovelo of nityogcn, phoopborus end potash
WhGTEas P205 upbalce wes aigalficantly inoreased by highest
level of nitrogon and phoophorun and K0 uptcle by Sacrcosing
lovels of potosh,

12, Proteln content of grein wes not oignificontly
infiucnced by lovels of matwienta. DBub saximm protein
conbont of bhuso wao gbcerved ob the lovest lovel of povach.

15, iaximm coadn protoin yiold of 401 kpfbn wno
recozded obf highest leovel of pobook wioreos fodder protein
yicld was not cigalficantly affestod by levels of nitrogon,
plioshorao and potochs



9%

14. Total nitrogen ond available potogsian content
o2 tho soil wora not eignificently affcoted by nubtrlent
lovois. Dub avolleble phosphopus contant wog signiflicantly
increaged vith increnping levels of ghoophoxus.

5. A gignificent posidive cozrciation wao observed
betuptn coaln yield end yield contributing faotors, groin
yioid and uploke of mubtricnts; totol dry matter production
and uptale of oubtriecabo.

‘A gienificent ponitive coxvelation ves slgo obssTvod
botween protein conbont of the graln ond protoin contont of
the fotol ¢érop, protoln cuntent of the graln ond nldTogen
upbolze, thoaphorus uptske by owop and avallable phosphorug
conbant of tho goll.

16. tazimnm neb profit of (3.695/= wan obbained by
applyiag 30 kg K00,

Tho proasmb investigetion indicatea thab sreen gren
requizes e fowbllizer dose of 20 kg Wy 30 kg 2,05 eud 30 kg
Kaofha for giving hishor yields in oics follows under Kovels
condition.

Foturp line of work

Feon the investigation it wes noted that greon gran
resw@eﬂ 30 podash aopplication upho 30 kg/ho and so furthoer
trials in rice fallows with higher levels of potach io

 ROSOOGATY .
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ippendix - I

teather data uring the crop pericd (Tob Februoyy 0 18th Appll, 1979) and its
voriction from the paot 5 yeary’ )

tecks Periodo Rainfail (o) Tenperature *C
Vaximam
1979 Yariabion - 1979 Variation
1. 1=2=1975 ~ T=2=1979 - =0 a1l T51.82 =010 -
2e E=2=19T0 = 14=2=1070 Je29 +5.29 5164 +0,04
Te  15=2={g70 = 27=2=1979 T4 T 45,28 30489 =0.0%
4e 22"2"‘1979 - 2&"2"1979 D00 - oS0 31 D71 «0,11
Se 151970 = T=3=1579 4400 +1.83 2157 049
6. E=3=1970 = 14=3=1979 .. 1.28 +1.12 3108 =357
Te 15=3=1979 = 21=3=1079 - - 5390 =060
8. 22=Gw10TO=20= 31979 2.14 +2.14 3221 =106
Ge 2031970 = 4=4=1979 3.00 ‘2.26 Z2«54 +3.19
0. Guwj=l079 = 1i=i=1870 0,00 =252 ‘ 53.11 0452
Tte 12=4=1970 «~ 18-4-1079 2.00 - 48 D305 40,96

+ gore thon 5 yeeva™ data
- leos then 5 years® date

conbinuedecees?



Appendix - I

Heather date during the crop period (1ot Pebruary to 15th Spwil, 1979) ond ita
variabion from the paghk § yeaxrg’

Yocko Periods Tanneraturs C Relative umidity (a:)
1979 - Verichbion 1979 Veriation
1. 1-2=1979 =~ 7~2-1579 . 22046 ~#0.50 90.29 +11.91
2o B=2=1979 - 14-2=1979 . 22,60 +1.35 90.43 29438
De 15=2=1579 =~ 21=2=1979 C 23,55 +3 .36 02445 +12610
4o  22=2=1979 = 22=2=9979 23,69 41 045 92 429 +11.39
5. 1=3=1979 = 7=3=-1979 . 23.%0 +#2.20 69400 + 2,90
6o B=3=1979 = 14=3=1979 . 23.%9 +0.35 91400 * 9052
Te  15=3=1970 = 21=3=1979 23,21 -3 o4 G200 210,93
Ba ' 22=3=1079 = 28<3=3979 L 25.67 =336 90 ..U6 +*1143
Qe 29=7=1979 = 4=4=1979 24465 +0.48 G057 + T57
8o 5=4=1979 = 11-4=1979 24499 0487 30457 L+ 9435
11. 12=4=197Y = 10=4=1079 o856 0e%4 06429 > 5407

+ porp than § yeovs' doato
- lens than 5 yeaoro® dota



Appendix 11
Abstrect of analysia of warianco table for height and pumber of leaves

llean gguazre
Source ag Helght (cn) Tanbeyr of lesves
15th day  70%h doy . 45th doy Haryeob 15th day Z0th day 45th doy ilarvest
Block 5 12.205%¢ 6,510 11,840 14,548 0.081*  0.343%  0.243* 0,409
n 2 6,538%  3B3.715% 26,336% 28,475 0.158%* 0,179  0.112 04125
P 2 23,718%* 196.967%*  115.038%* 130.3088% 0.110%  0.316* 0,082  0.110
T=zDP 4 2,335 84257 4,320 44011 0.010 0055 04029 04059
® 2 88.727°%  31.271* 50,055%®  52,254%% 0.300%% 0,005 0.012 04065
7 xK 4 04640 6192 5407 7.178 04036 0004 0,012 0.055
PxX 4 449747 6.204 64604 64603 0.007*  0.025 0.013 0,226
TPEs 2 0.674 0.042 1.672 2,365 0,007  0.013  0.413 0,009
UPESF 2 04991 14665 5,155 3,589 0.014 0,189 0.425* 0,307
ne K 2 2,661 10,255 17.410 16,845 0.029 0.150 0151 04293
nee R 2 g.022 18,118 9.901 042873 0,118  0.211 Ga2T1 0.486
Exror 22 1.518 72440 74299 8.676 © 04027 0091 0,083  {0,185%

¥ Parbiclly cstiraoble

*Cignificant at 0.05 level
2aBipnificent ot 0.91 level



Appendix Yil

Abgtrach of cmalyes.e of voricnce teble for number of noﬁulﬁﬂ poy
plant end dry welipght of nodunles per plant

Heen squero
Source ar azber of nodnles Dry welipht of
per plond nodules per plant
| | (>

Plocl 5 54 4851 344600

bl 2 14955 130,651

e 2 T.947 537556
Nxpe 4 16.065 229.715

K 2 30748 176.042
=X 4 57.669 . 156.410
PxK & 100.406* 564306
PR 5 2 564525 ' 31,750
TP IR 2 5347681 155 .264
" PR 2 156.592 035 L083%
H p° §e 2 _305.069° 2316.0975*
Ixrror 22

64395 217,235

F l‘-‘artially estinable

Significont ot 0.05 level
»s uzignlflcmt ot 0.01 lovel



Appendix IV

Abotract of cme.wsm of varicnce $able fe:r manber of fiowers per plont, nusber ‘of pods per
Tlont, longsh of pod, mmber of acedo per pod, weicht of pocds per plant and 100 sced welght.

Lieon oguare

Source ag W . .
Bumber of Fuomber of hongth of Number of Welght of 100 coed
£lovero poda per pod (cm) seode per  sowds ger weieht {(g)

_ por plant plond o 3ok plond (&)

Bloek 5 441887 3.196¢ 022782 0.930° 0e245 1.2062%

i 2 0472 0.%93 0+073 0088 0.102 03732
? 2 2,667 04085 4092 04567 04013 0,464
0xp 4 2.049 0192 04024 0.118 04059 0215
E 2 44458 © 04890 0,060 04158 0.475% 0 o049

xR 4 1.680 0745 0«11 0165 04062 04007

Pl 4 0.209 04436 34050 0,136 0.122 04252

K ¥ 2 4.321 1317 0412 0283 04020 0,205

5P By 2 3.4687 4.225% 8.019 0a150 04039 0.497¢

T K 2 1,494 0.934 0.0T7 0,023 0,226 0,160

¥ 22 g° 2 3432 0575 04036 0,078 04080 0.487%

Toror 1384 00042 04056 0.225 0.0973 04103,

3
b3
9

¥ Partially esiimoble
sgigni€ioent ot Q.05 level
#=5icndSicant o 0.07 level



Appendiz ¥V

Mhatract of analysis of variance teable for grain yield, blmsa yicld, harvest index and
dry nobter yield

Neon squars
Source azg grain yicld Bhusa yield Harvent index oy nattor yicld
(sg/ho) (kgfhao) (per cent) kp/hs)

Bioek 5 61497 157 165099547 85 « 44975 347653072

u 2 200414805 . 254891.2965 . 22,017 2700304848

® 2 4353757 TE6624190 13797 120642765
Tx?P 4 13285 4757 25075424 44215 81183.207

¥ 2 1268362,004% 131830.019 28,896 7518074832
% %K 4 17177.549 286534249 64220 100800,290
PRE 4 32100.542 50330934 23,772 95733.251
TPE ¥ 2 7200,052 2790488 3460 21928213
moe k% 2 9879 549 1573907 0.751 139775 « 565
nEeE 2 9534 ¢535 41356.569 67.123% 107382468
I P2 zr’z 2 12228.750 1570811 4.182 330134485
Frror 22 224064856 664554126 154682 146488.505

Persially ootinahle

*Simlificant at 0,05 lewel
wgignificant aob 0,01 level



Appenidiz VI

Abotroct of analysio of veriange toble Lor uptcke of altrogen, rhosghorus snd potash
by the cpop ,

Hoan soqunre

Source ag B@tﬁ? of xﬁ).ﬁmgm Upteke of F 05 U€§me of K50
g/he kp/hn) . Lafbe)

Blogk 5 175.265% . 1.153% 364160 -

1 2 107.554 1.3161* 17175

P 2 70375 1.415% 20.391
TxP 3 25,051 04335 10.117

K 2 218,428 0628 227.1497%%
N ox K 4 49,603 0519 13,608
PxE 4 03456 0.275 Tod31"
P K= 2 6.024 0.069 0.158
7P B 2 51.344 04041 04493
FE° R 2 28.027 0.370 15457 .
n 92 g2 2 16,440 0.012 1.521
BEror 22

¥ TFodiolly codinable

#3ignificont at 0.05 levcl
#ellenificant gt 0.01 level



Appandiz VII

Adgsract of enalysioc of varicnee table for protein content df graing, protein content df bhusa,
grain protein yield and fodder wrotein yicld

Heon gquazre
Source ag ¥rotein content Frotein conScat  Grein protein  Todder protein
&f grainy af; bhuga yield yicld
(per cond) - {pcr oont) (zgfhn) (kg/ha)
Block 5 16,0032 04542 3530 ,8997% 5105.021
3] 2 04390 1.022 8844033 7163457
? 2 0.833 0.163 477.042 55404063
Tx?P 2 0,504 04663 418,230 1001455
K 2 1,408 D151 4121.40842 2958.155
UxK 4 0,534 1.779 531,796 1618,483
P3E ] 1.248 0.998 1581.408 '$3E89.668 |
NPT * 2 50463 0177 230,036 1174440
1 ¥ E24 2 0.798 04523 424,949 1971.774
0 I° K 2 0,083 ° 0,007 1847 <433 91.471
u p2 e 2 1.030 0«63 743,953 92,913
Erroy 22 0.812 - 0.869 801,987 2526.070

+ TPertlelly cstinmble

®3ignificant at .05 level
rediomi ficant et 0.01 leveld



Appendix VIII

Lbatyact of enalyolo of varionee toble Zor tobtal nitrogen, oveilsble rhopghoruo ond
availcble potassium contomd in ooil

llioan saguare

Total nitrogen fpeilable phospmorus Avadisble potasciuva

Souree ag ,
conscat (g/ba) content (kg/ha) conbent (kgfhe)

Block 5 91176.2562 851,667 413,552

i 2 75496 .296 176.823 1054130

P 2 6086 +296 1953 ,365% 794463
NxP 4 75496 .297 435 807 1868,120

o 2 50451652 ' 26,135 243.120
HzE 4 101085 .185% 4274995 445,130
PRE 4 ' 1457.852 175.698 67130
HTPE = 2 55170371 29.088 225,593
T PRy 2 37385 o165 TEB 0T 70,430
B ° g 2 5061 .482 5784646 . 204778
G 2 137562,565% 150,260 768,074
Emor 22 31181.613 2014681 756,774

¥ Torbially ootimeble

“Sinificont aof 0.05 level
2e8ignificont ab 0401 lovel



NUTRITIONAL REQUIREMEENT OF
GREEN GRAM [ Vigna radiata (L) Wilczek]

By
SAVITHRL K. E. |

ABSTRACT OF A THESIS

submitted in partial fulfilment of the
requirement for the degree

MASTER OF SCIENCE IN AGRICULTURE

Faculty of Agriculture
Kerala Agricultural University

Department of Agronomy
COLLEGE OF AGRICULTURE

Vellayani - Trivandrum

1980



ABSTRACT

An éxperlmant woe condunded in the Instructional Farn,
College of Acriculture, Vellayani during 1979 to stuly the
cf2eot of threo lovelo coch of nitrogen (20, 30 and 40 kg/had,
phogphorus (30, 45 ond 60 kg/ha) ond potash (10, 20 and 20
kp/ha) on growth, yield and quality of green gren (Uigna
sodiatn) crowm in wice follous,

Tho experinemt ves lodd out o3 3° particlly confounded
foctorial oxporinent with two roplieabdions, confording HUPK
in repiication I end 1K= in roplication I,

Tho otudy revealed that nitrogen, phoophorus and potogh
had on influence on hoight axz.fi number of leaveg, bub not on
nodulabion.

The yicld contributing fastors namely muamber of
flovers and nunber of pods pey plend, length of pod and
number of peedo per pod were not influenced by the treatucnts.
Velght of ooeds pex plont was significontly inorcaged by the
higheot level of potooh and 100 seed weight by higher levels
of phoophorus, while higheot lovel of nitrogen aelpnificantly
decreaned thc 100 good veight. laziouo graln yleld of
5%8 Lkg/he wop obtalned with the highest level of potaeh,

Dy potber yicld was aloo infinenced by potash nnd bhuse
yiold by nitrogen.

long of the freattonto had aoy influenco on I uptake
by the crop, vwherean .?205 uptalic was inovessed by nitrogen



end phosphorus applloation and K-0 uptake by the
application of potagh,

Protein content of graln wes not affcoted by m@l@b
lovels, vhereas proboin cen‘esm' of bhuea was dearenced by
potash application. TYotash application considerably
inoreaped the grain protein yield tut fodder protein yleld
wop not influenced by the treatm@.ts.

A oigalficant positive correlation was obaervod
betweon cxain yisld end yicld contributing fectora, protein
contcnt of the roin end nitrogen upteke and totel dry
potter production and uptﬁlm of nutriantog



