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Puleeo, perhaps the richest couroo of vegetable 
protein ore the dried oecdo of ocvcral lcganinouo pleats oueh 
ao groan cron, blccl; crea, horse gzm, red sroa, bcngal gran, 
oowpca etc. 2hoy contain about 24 to 30 per cent protein 
uiiiea is nearly three tinoo uo nuoh go la care ole. According 
to Aykroyd cad Doughty (19*34) a heXasccd diet should contain 
3 ounces of pulaoo por doy per adult to neat tha protein 
sequirensaat. But the grcaoat production of pulses in India 
ia only 11 uillion tonnes with a par hootsro yield of 470 kg 
which io not at oil sufficient era per tho above standard, 
the area end production of pulses in Zorcla ore only 36,53 

thousand hocteroo and 16.27 thousand tensao roopcotivoly.
TSilo caphaoisco the noceosity for increaoias tho production 
of pulses.

fuloos have the unique built in noohoaion for dirootly 
using tho Inoshsuotiblo stock of atmospheric nitrogen. fttory 
year in India those crops uoo cone 12 Icshh tonnes of 
Gtnooriioric nitrogen worth e.230/- eroroo without any coot.
These crops have been popular with forsero for centuries 
beeaaao they fit suitably in crop rotations end crop ntitarco.

Block gran or urd (Vlr-nn mmgo), ono of the nest 
inportont and hî sly nutritious puloo crops, is of great 
cosnoroial aigaifieanoo. It is widely crown ia about 2 nlllloB 
hectaroo in India with a total produotion of 0.66 nillloa tonnes.



2

If, la oonoaaod by oil sections of tho oooloty in a variety 
of uoys. It io of excellent quality and high digeotablllty 
containing about 24 pern coat protein. Its calorific value 
io 340/100 g, She bhaoo, the buck and the email broken 
groins ore used for feeding cattle. The orop is aleo .grown 
for hoy, green csnure end cover crop. She average seed yield 
varies between 3 cad 4 quintnlo por hcetcre but it io noooiblo 
to increase the production of this orop to cn extent of 
15 quintals par hectare or even nore by adopting scientific 
production technology.

One of tho iqportant reasons for tho very low yield 
of block cxc-i is duo to tho neglected uan.uri.as of this orop. 
The orop io doep rooted end hno low awator requirement ssid 
relatively short duration, These special characters of the 
cron indicate its suitability in rioo fallows during third 
orop season.

In Herein there ore about 2,73 lakh hectares of paddy 
fields remaining uncultivated during tho third orop oaaoca 
duo to may reasons. If tills orea oca bo fully utilised 
for raising a good pulse orop Xiko black grcn the puloa 
rcquircsent of tho State can bo enhanced to n great extent*

Hot mch work hoc been done recording the nanurioi 
roqoiracaat Of block gras in rice follows under Eerala 
condition end on investigation on this crop with tho following 
objectives was undertaken.
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1 o So fin optinro Soogo of r» S cad r for black 
gran geoun in viao folio:,a daring third crop Doason.

2. To find out the of foot of major nutslonto on 
growth and yield of block crcru

3. 7a otady the'uptake of n, I1 aod r by tho crop.
4. So oosodo tho offeot of 0t li cad 1 on quality 

of ocotlo.
5 . ?o otedy tho oconouico of production of 

block, crcn*
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Black gran on inportont puloo crop le found to respond 
to tho application of nitrogen, phoophoruo cad potash, 3oao 
of tho worko conducted in India and abroad on tlio influanoa 
of these rratrianto on the growth yield, quality and nutriast 
uptake of this crop era briefly reviewed hero. Ginco 
published work on tho reaponoo of blcok gran to thcoo nutrients 
era noogeo it has becano nocossory to include worko on einilor 
lcgaecs also in thi3 review.

A. nitrogen
(a) Tfoot of nitrogen on growth

Pulses, liko other plants, nood ample oupply of nitrogen 
for better growth. however tho major part of thlo is net by 
Bhisobia proseat in tho root nodules. But hoforo tho plants 
develop eneagti root nodules a starter dose of nitrogen io 
required to noot tho requiremento of tho young seedlings.

Shukla (13$4) reported that in gran (Qlcor orletinuo 
linn.) tho heiiSet of pleats was very naOh influenced by appli­
cation of nitrogen. Eho nitrogen application at tho rata 
of 10 or 20 poundo per aore did not appreciably inoreaao tho 
number of breaches in gran. In pot trials with soyabeans 
Cola (1970) reported that plant hoicJit uoa increased by 
application of nitrogen. Clabko (1S70) observed that in 
soyabean high ratoo of nitrogen inorooood plont growth.
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Bhattechorya (1971) found that in horao gran (Bqllchpa 
blflorao) the vogotatlvo growth of tho crop in reepeot of 
length of vine a and nunber of braneheo per plant was signi­
ficantly influenced by nitrogen at 22,5 kg to 45 kg par hectors. 
£ho effect of nitrogen boo houcvor been found to bo noro 
pronounced under Itto dressed soil than under ealinod soil. In 
gran there Kao no significant difference between tho control 
and 10 teg nitrogen per ha in respect of various characters 
studied liko heî it and nunber of breaches,

fend a (1972) reported that in fuaa haieekhi I nag 
increasing level of nitrogen fron 0 to 63 l:g nitrogen peas ha 
aigaificontly increased plant height fron 27,6 on to 30,4 on 
end branches per plant fron 3,5 to 4,0 respectively. Ilathcock 
(1975) reported no significant differences between nitrogen 
treatneato (0, 8, 16 and 24 pounds per aero) for fraoh weight, 
dry weight end plant height in soyabean.

Sxanka cad Catpatby (1976) observed that in pigeon pea 
application of 20 or 40 kg nitrogen per ha increased vegetative 
growth, height aad nunber of beanies per plant. Batnor 
(1977) in otudioo ccErlcd out for nany years revealed that 
mineral nitrogen enhanced growth of leaves, root and otcn in 
soybean, peas, broad ban, clover as) vetches*
(b) Pffeot of _ nitrogen, .on. .nodulotlon

iSidhrs and hitigh (1960) observed that in ooyabcan 
application of 60 kg IJ/ka hod little effect on root length 
or nodule ranter per plant, Smith pfc nl. (19&&) observed
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that tho nuciser of nodulco were not oigalficanily affected 
by application of 0 to GOO lb :T/ac. in aoya'acan> Debin 
end Ignatenko (1969) in triolo with coyabcsan reported that 
application of nitrogen at 10 to 30 kg U/Lis. docrcaocd tho 
root nodoic nunber.

Giotaclso (1970) reported that for black bccsno 
(ihaoooluo v~alr.ar.tn) nodulation voo ceroplctcly ouppreaood by 
IT fertilisers at SO kg I!/ha c;;cept in plots inoculaiod with 
Acotobcctcr where 10 por cent of the ̂ lont bore cotlvc 
nodulco. loan (1S70) fron pot trial found t:-Gt nodela 
foraotion in coyabcaa wan decreased ey n.

t-uttaoaaqy (1973) froa the reoelto of tho pot culture 
experiment conducted at the Agricultural College cad t eoccrch 
Inotitutc, Coinbatore revealed that application of nitrogen 
at tlao rauc of 15 kc end 30 kg/ha woo found to reduce tho 
nodule ramboro in groundsit plonto fron 4 7 .10  in control 
plot to 23.94 and 17.67 in ID kg and 39 kg nitrogen per ha 
respectively at 45 doyo. dabco and Ucuberg (1973) in triolo 
with pea observed that high ratca of I" (15, 60 kg V/haj at 
early otagco of growth inhibited nodulatioa.

Jayedevon aid drcodnaron (1975) reported froa a fiold 
triol at Velioyoni that in groundnut tho anchor end weight 
of nodulco per plant were oignificcntly rcdoood by U (10 , 20 

or 30 kg I!). in a field ferial with i-'haoeolna vaicarlo I! at 
higher ratco (40 or GO kg I /ha) aappsreoocd the dovoloxcnt 
of root nodaloo (roinov and '.Jcchov, 1575). in a field triol



7

at Vollayani lunnoooo ead George (1975) reported that in 
groundnut applied 0 ( at 0, 10 or £0 kg S/fca) roducod tho coon 
nnnber and dry weight of noduloa at 2, 4 and 6 ucdfco after 
sowing. Itanonoheno Hao and iiador (1975) reported that la 
soyabean nraAmta nodule uao attained 67th day after sowing, 
thereafter tho noduleo declined la auahor through disintegration. 
KLanto in oontrol plot (no n) produced tho iargeot nuaber of 
noduleo and the nuabar docrooaod with Incrcaaod II level at 
eaoh ote.ge of oboervatlon, the deoreaoe being significant 
at 67 days after Deeding. She nunbor of nodulco procent in 
60, 120 and 180 kg IJ/ho level worsted out to bo 90.9, 79,4 

and 60.4 per cent of tho control respectively, rrosh weight 
recorded at 52, 67 ond C2 days after sowing aloo folloued a 
oinllor pattern as nodule nuaber.

3oua to end Qojendra Girl (1975) in a field triol 
ooxriod eut at Agroncsy ream, IAH1 , on black gran O.-hoacoluo 
nunro) roportod that modulation, uao core undor tho troatncnt 
25 teg n ♦ 100 kg SgOg cod core than 52 no&also over control 
were found. In trials with Cfoor srietlnun application of 13 
ond 3? increased the rxanbor and dry weight of offaotive nodules/ 
plant upto 90 doyo aftor cowing (Singh X  el., 1975). 
iJiliienson and Diatloff (1975) in field trials with inoculated 
and uninooulatod ooyaboen found that applied nitrogen ( 0 to 
134 kg ll/ha) deoreaocd nodulation, tho noot severe offeot 
being with Inoculated soyabean.
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In a field triol with beono (Shaeeolua volgorlp) 
2?oponIoolaaa ot ol. (1977) reported that modulo weight per 
pleat decreased with increasing rate of applied 17 (0, 15, 30, 
60 or 120 fcG i'/iia).
(o) rffcet of nltroreea on .yield pad yield, .attributes

I'oolmi end Jana (1965) in the latorlto ooilo of 
Uoat Bengal observed reduction in yiolil of green gran by 3 
per coat which received 25 he nitrogen per hectare ultnout 
jttoorhorao.

Jathnaleni eg pa. (1969) revealed that iaooulotod crops 
of ooyaboaa dkowod no response to nitrogen, tho eeod ylolda 
were not offcoted by nitrogen at 0, 22 or 44 kg nitrogen per 
hoctaro,

Homer and kojtchoai (1970) in trials with chid: poa, 
dry boons cad cowpca found that nitrogen hod no oignifieaat 
effect on yields. Battrlbhoo end Berxario (1970) reported 
that oppliod nitrogen at 0 or 75 kg nitrogen per hootare 
inoreacod aood yields, hay yields and total dry natter 
production in nmg boon (ffima rodiata).

I!ollk eg j&, (1972) found that applieatloa of 20 to 
40 kg nitrogen per ha on eoupca hod. no offeot on yiold end 
100 oecd weight.
In In Pusa-3aias£shi bung increasing level of nitrogen 
siGUifioantly increased tho yield of grain, average weight 
of oeed per pleat, and the iiigheot yiold obtained froa 60 kg 
nitrogen par ha. Bat fron tho oconooio point of view the
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noot profitable levol of fertility for growing Buea Doicakiai 
sea 50 kg nitrogen per to (Panda, 1972) •

Trabtoajoa o£ gl. (1975) oboorved that for bangd G*sa 
nitrogen at 30 kg per to reoelted la  liigher aasbar of 
bronchoa, goao par plant. 100 grain uaifjit end yiold.

Vonagopal and Uoraoton (1S74) in triala with groan gran 
roportad that yield differenced to the applied levels of 
nitrogen (0, 10, 20 and 30 1b nitrogen per to) uca found 
nonsignificant, nitrogen at Jailer levelo of 20 and 30 kg 
per to  tore increased the 1000 grain uoigut oisaificantly 
in tho variety Bajendron. Hajandran et al. (1974) reported 
that in black gaaa nitrogen at 60 kg per to was superior to 
the sroncining Icvolo of 0 end 30 kg which were on peer for 
OQOd yield.

A3dy (1975) reported ttot application of nitrogen to 
coupeas in the early wot season tod no oignifioent effect on 
coed yield. Johnson cad Lvsna (1975) reported ttot yioldo 
of eoupea wore highest at ,67 leg nitrogen per to. Oawtooy 
o£ ol. (1975) revealed ttot in bleekgraa nitrogen application 
increased yield oignificsntly over control, the grain yield 
inerooced with increase in nitrogen up to 34 kg but the 
difference between 17 kg end 34 kg nitrogen pea? heotaro lovela 
wore not oignificant,

Singh fit ol. (1975) in a field trial conducted with cutrt 
found ttot increased erapply of nitrogen dgniffcoatiy inorceoed 
grain yield per heotore, nunbor of podo per plant, amber of
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groino tor pod end 1000 grain w e l S h o  yiold increased 
with increoolng level of nitrogen -upto 20 kg por hectare 
whorcao further inoreaao in. nitrogen level (30 kg nitrogen, 
per hoc tare) ohowod aignlfleontly docroooing treed in rcopcot 
of oil the characters studiod including grain production.

Iicnko and Gatpathy (1976) reported t!int in pigeon pea 
application of 20 kg nitrogen por ha only inescaocd the grain 
yield by 190 kg por hectare, at 40 kg level ito derarocsing 
effect on yiold tea oboorved. 2ho response of oticko to 
nitrogen. v;oo linear. In trials with Hiaseolus sareag (Vlraa 
radlata) (aero nos no rooponoe to the application of 15 to 
30 kg nitrogen per ha (Penwor ot ol.. 1976).

JcnDCja Chssna (1977) reported that in conpea appli­
cation of 20 kg nitrogen per ha recorded significantly higher 
yield over no nitrogen. :iohopood Tasecn (1977) observed that 
arbor under roinfed condition allowed tread of roopaase in 
favour of application of 25 leg nitrogen per hcctaro along with 
ina craln but the troatoent differences wore not statioticelly 
si ffiif leant*

Penwer £&• (1977) in a field exparlnent on blobk 
gran showed that opticun dooo of nitrogen was 15 kg nitrogen, 
por ha which increased the groin yiold by 13.4 por cent over 
control, The nunbar of pods per plant v.-ao inercaocd by 
nitrogen application at 15 kg per ha with no further inprova- 
ncnt by additional dooo.
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ViBWOaothon ot aU (1973) froa trialo carried out 
for three yearo on coimea chowod algaificant response to 
applies nitrogen. Tho yiold rooorial at 0, 20 ancl 40 kg 
nitrogen por ha were 664, 755 ord 722 he por ha. The difference 
between nitrogen ot 20 he cad 40 Ug waa aortaiGEiflcaat.
(d) Effaot of nitrogen on protein

In field trials with soybean Cootaeho and Sica (1020) 
reported that on inoroauo io applied nitrogen -naanlly inaroaood 
protein content. Oinsh end OincJi (10605 reporaod in soyabean 
that tho protein In grain was oleaificontly increased by 
2.25 per cent due to tho oujUoation of 10 he tJ/ha.

Bcdno (1969) observed that nitrogen content of 
Bhcaoolua yalrario inoroascd tdth tho rate of E fertiliser 
applied.

3in$i ot al. (1369) froa an o:ncrincat on pea variotics 
corrlod out in tho Agronoqy fcau of I.ft.d.i. reported that 
the protein percentages in grains increased pE’ogrcsslvoly with 
on inoreaoo in tho levol of nitrogen fron 0-22 kg n/ha.

Cootsoho (1970) foaad that in soyabean. tho averages 
protein yield increased froa 0,44 t/ha with no nitrogen to 
0.82 t with 123 kg n/ha. (1970) reported that in gran
application of 22.5 kg S/ha increased tho protoin content to 
16.3 por cent compared with 14.73 por cant on plots given no 
nitrogen.
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Uabifc at £l* (1971) observed that in soyabean tho 
protein content of seeds increased with increase in applied 
17 (0, 10 , 20 or 30 kg ti/ha) especially in plants given no 
phosphorus.

Heora ot pi. (1972) roportod tliat in ooyabcsri apellod 
nitrogen increased groin nitrogen end protoin content, i'xtlik 
ot. ol. (1972) in n triol with oowpca reported that application 
of nitrogen asd/or B had no effect on seal protein content.

Eesavon end liJraohan (1973) reported that in aoyoboan 
protoin content increased with increase in tho rate of nitrogen. 
Kurdikorl ot ̂ 1 . (1973) reported that higher doaoo of n,
~2°5 or K2® not inftaenoo protein content In eowpoa.

Ulcesita (1974) reported in viola feba that protoin 
yioldo were 0.60 t/ha without fertiliser end 0.94 and 0,90 
t/ha with 66 kg it * 43 kg BgOg * 40 kg E£0 applied in cmttm 
and spring respectively. Good protoin content was 20.68 - 
20.79 per cent, I-unnooso and George (1974) observed that in 
groundnut tho cood protein content increased with increasing 
rates of nitrogen (0, 10 or 20 kg U/iia), Hajendran. ot nL.
(1974) reported that in black gresa tho erode protoin content 
of oocd sanplc vac found to vary from. 22.0 to 2B por cant with 
increasing levels of nitrogen, STitrogon at 30 kg/ha woo on 
par with 60 kg/ha but superior to no nitrogen.

tjiklyccv (1975) in a field trial in Guinea with (a) gang
(b) eougea end (c) boon roported that 600, 690 end 360 kg 
protoin/ha for (c), (b) and (o) respectively wcro obtained
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fron tho application of SO hg II ♦ 60 he PpÔ  + SO he KgO/ha.
lisrisas (1976) reported that in ooyabcon protein yield 

non lncrcascs.1 by application of nitrogen, E or PXI1.
Sore can et ,_q1 , (197?) report od that in pcoo the hi ghost 

eood erode protoin content of 23.2 per cent uao obtained 
with 16 or 32 i:g If/ha,
(e) OptaltQ. .of nltrogai

Dart end Here or (1965) reported that ia cowpca D 
■aptahe increased with levels of tJ applied.

tlehaaarro. et ol. (1Q65) observed ttot in groundnut 
application of K increased tho content of II in tho loaves.

Hold oxporincnto eonduotod on cotton ooilo in Ilagpur 
on groundnut revealed that application of PgOg vilth n or 
alone wen found to influence the uptsfco of nitrogen (I.untaahar 
end Bathhol, 1967). ShcepeX ond tohrcto (196?) reported 
that in leguniaoua plants a conbincd application of I? L K 
Increoaod the nitrosen content norc than D or K clono, K woe 
noro effootive tton P.

Singh end Jain (19S0) in triala with coupon reported 
ttot plant nitrogen content increased naihedly with inorooce 
ia rate of applied ?g0- upto 67 tc/ba end olî itly with 
further Increase to 100.5 he/he.

Boine (1969) reported inercono in n content in plants 
with incroaoo in tho rate of applied nitrogen in. beano.

Saoidtor and George (1972) reported ttot in CO-1 lab lab
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increasing ratco of PgO^ (0, 25t 50 and 75 kg/ha) increased 
D content of podo end honlao. Sodov (1972) reported that in 
haricot bean (giggooluo vulgaris) tho nitrogen uptako by a 
crop yielding 2,45 t oood end 4,45 t D .11/ha uao 123.2 kg II.

Kaduo end Badho (1D735 reported fron pot triolB with 
llrd (Viaes nanro) that application of 50 kg PgOg and/or 
1-2 kg Uo per hectare increased plant uptake of nitrogen.

Eojendrea and Eriahnonoorthy (1975) fron culture trials 
on blaekgrcn reported that the uptake of I! was algaificaatly 
influenced by tho levels of P in tho ohoot, coed and hunko 
canplea, uhero ao in tho coed oanplo olona nitrogen levalo 
k o t o  oigaifleant. 7hc uptake of nitrogen inoroaaeo with 
iacrcaao in lovelo of P in all tho oaaplco, fhio io coiruLy 
duo to the influenoo of applied P on the dry natter production. 
Bavankar and Bodhe (1975) reported fron pot experinaato uith 
arid, mans end eoyabcan that applied P inorcaaod n uptake by 
plant at different growth otagcn.

Chevalier (1976) in a field trial with ooyaboan 
reported that application of E increased II uptake ot oeed 
ripening fron 110.7 kg/ha without applied K to 173.8 kg with 
200 kg KgG/ha. Ealyen Singh and Praoad (1976) reported fron 
a field trial with pigeon pea that application of 100 kg 
PgOjj/ha increased the n uptake clgilficantly at harvest. 
Hitrogon uptake in grain at harveot uao offeotod by tho l3 
application end tho uoe of aach oucceaoivo dooo of 25 kg PgO^ 
per ha increased tho I) uptako.
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Georglcv (1977) in trialo with Groundnut reported 
that applied 3? pronotcd core istanaivo oceuaelafclon of 
nitrogen In tho abovo ground pasta.

B. Bhootiiorus
(a) "ffest of rhoaphorua on /rrowth oharaotera

Seohpando end Bathlcol (1965) obocrvod algalf'dcant 
increase in holQit on nuns (EhngootoS. gurouo r.osb ) with tho 
application of 40 pound end Go pound ?205 por aoro over 
control. She hoi(Jit inoreaood fron 21.5 en In control to 
S5 cn end 26.2 on In 40 and 60 lb PgO- pen? aoro reopeolively. 
'There hoc been inorcooe in aucber of bronohoo with inorooolas 
lovelo of SgOg fron 3.57 in control to 3.95, 4.42 and 4.64 in 
20, 40 end 60 pound hgth por aoro respectively but the 
increace woo not oi£jslficant.

In. pot cagorinonta out of dooro in oouthom pea 
(Vlmo □.incr.alB) it wao found that plant (youth Incroaood 
eicnifiocntly uith inoreoolns *£% (0, 25, 50, 100 and 200 

pound per aero) (Otouort end Used, 1969).
Bhattachoxyo (1971) reported that in boroo cron 

Oollohoo bl •Clomp) tho vcGOtativo (youth of tho orop in 
reopect of length of vine, nuribor of branched por plant uaa 
oicnificoatly influenced by nitrogen and phoojtoozus application 
both with and without lino, however it id core pronouncod in 
lino draaood soil.
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iteda (1372) observed that in laoa Baloobhi nan/? 
inorooainc tho jgioophoruo increaaed tho height frco 28 ca 
in control to 89.5 en and 29.2 oa la 30 and CO See s?2^5 V°s 130 

reopcotivcly, At 90 leg KgO^ por ha tho hoi£jit woo sons an 
that in 60 leg S?g0^ pcz* ha treated ploto. There hao boon 
inorocoo in the andber of branohoo with inereaainc lovelo of 
PgOg from 3.5 in oontrol to 3.7* 3.8 and 4.9 in 30, 60 cad 
90 Sis BgOg pea? ha rcapeotivoly.

Kosovan end iloroofccn (1973) reported that in soyabean 
tho lovolo of phoojhoric acid (0, 50, 100 and 150 !;g per ha) 
had significant negative influence on the plant height, 
oaoocoQivo addition of phoophorie ooid gradually reduced tho 
plant height hut tho diffoTcnoo was not significant.

Gill end Chocna (1970 reported that in gunner cunn 
thcro was no response to cddod phosphorus with respect to 
vogetativo growth and pleat height. I'chatcaya (1976) reported 
that in bean plant (ihoccolas vulgaris) 1 ,0  ̂treatment 
(30 or 60 lsg IgOp per ha) inoreoacd pleat height.

Sorlla et cl. (1977) observed that in ooupoa (Vima 
unculeulata) increasing lcsvolo of applied phosphorus enhanced 
growth, flouer end fruit number oo woll oo leaf anabor.

Rollln Hhaobar (1979) obaorvod that pleat height owl 
leaf orea index of croon graa variety 112 was oigrd.floon.tly 
inorooocd by application of phoophorue (0, 12.5, 25, 37.5 end 
50 Sic SgO- por ha).
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(b) Effect of tihooakorua on nodulatton
DeShpcads cod Batbkol (19oS) in on oxporinont oa nunfi 

boon found that tho rmabor of nodulca par plant oigaificantly 
increased fron 3,73 in control to 4.77 cad 5.35 in 40 oral Go lb
s2°5*

Bebln and Ignatenko (1969) in trials with soyabean 
given oocbinatlona of 10 - SO he n, 40 - too he EgÔ  and 
55 - 240 kg 5?0/ha found that application of P cad S 
incroaood the root nodulo cssbcr.

Katti ct 2 1. (1970) la a fiold trial with 2 soyabean 
■variation reported that tho smber cad ual^t of nodules per 
plant aoro hither when the cropo uero givan CO kg SgOg por ha 
than idica given no P.

Oinha (1971) reported that in gran (Cicor orletinno)
P oigatficaiitly increased minbor cad dry violet of nodulco 
end nitrogen fixation.

In pot trialo with grid (v'inoa nanra) cad nuns 
(Vlrna sodiato) aavenkar e.t ol. (1972) reported that appli­
cation rata of 120 kg 2?20p/ka for urld sad GO kg PgO„/ha 
for cong wore optloun for increasing nodulation end nitrogen, 
fixation.

Hutkuauany (1973) froa a pot eulturo exporincnt 
on Groundnut rovcalod that phosphorus application at the 
rate of 30 Izg/ha along with potash at 90 kg/ha without 
nitrogen woo found to inorcaao the nodulo nunhora to tho 
sard nun extend.
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Alcelda £& gi, (1973) found that in boana (Ehaseolug 
yulmrlo) nodulo dry natter uco Increased by, V cad lino 
(GO ond 160 lie i’gOg end 2 t lino por Jin). la India field 
triolo ohotied that rhlsobiun inoculation or phocphato appll- 
oatlon (22,4 kg P^O^/ha) Inerooocd the nunber of noflulos/plont 
in blabk gran (satai, 1973), fho nunbar and uelsht of nodulco/ 
plant ia coupeos increased uith increasing rotoo of PgOg upto 
111 kg/ha (Shcmn end C-org, 1973),

Chowdhury ot ol, (1975) In trials with srea (Qlcor 
sglotlrap) on oondy cloy loco oollo reported that increasing 
tho 2£Gj, ratoo fron 0 to 25 end 50 kg/ha lnoroaood root 
length, uol^it end nodulatioa. Eoinov end Petkov (1975) fron 
o field triol with Phaaoolus vulgaris reported that 2 or Ho 
oticalated tho dcvolopnrait of root nodules, Koaenohans 3ao 
aafl Jkder (1373) reported that la soybean v level increased 
nodulo meter olipjitly, largo nodulo weight of 1.46 g oad 
1.44 G por plant uoro recorded with 90 and 45 hG PgO^/ha 
level rcopcotlToly and both thooo levels aro oioilficoatly 
superior to control and wero at por with onch other. Slngji 
ot ol. (1975) In trials with Clcer arletlnre proved that 
application of II and P inorcasod the nanhor up to SO deyo 
aftor ooulnc, foj Singh ot, al. (1975) raportad in noong 
(Eheooolun aurous Eoab.) S opplloatlon at 0 ■* 75 fcg 
PgOg/ha nay otloulato nodule production m l  thus hl^icr 
rato of E fisatlon.
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(c) moot of rfcoorhoruo on yiold end yield attrlfefuC.s
DochpOHde end Bathbal (1965) in on cspcrinent conduoted 

on nnnn have reported that, the rocponoo to lervolo of phoophate 
cecEua to &e linear indicating Inoroaoo in pulse yield end 
green weight with increase in dose of ~2Q5’ hnnber of 
godo por pleat inoroaacd froa 3*63 in control to 4*5* 4.77 
and 5*36 and wolght of pods increased froa 62.6 in control to 
77.0, 93.9 and 104.7 with 20, 40 and 60 pound I0,0r. per core 
doses respectively. l'.oolEiai and Jana (1963) noted that on an 
acidic latorltc with a high fixation capacity for phosphate 
100 hg SgOj. por ho algaifieantly increased yiold of green gran 
when, applied with or without nitrogen. 2ho yield Increased 
fron 654.2 hg per ha ia control to 000.2 per ha with 100 Irg 
?2°5 ha.

Erased ct oX. (I960) reported highest response to PgO- 
•apto 67.2 he P2°5 E’er ha in chi eh pea, Shascolna nan/ve. 
Hiaoeolaa gurouc. lentil, lathyruo end Qollchoa bifloras.

A algsifleant treatnoat differences for 75 hg PgÔ  per 
ha in. black grsa yield was observed by Anaad Prabaeb (1969). 
DChl ot al. (1969) reported that in Phaseolno rsengo yields 
were increased progressively fron 1140 to 13-32 hg crain/ha 
with increase in tho rate of applied froa 0 to 34 kg por 
ha, yields dooiined by further increasing tho rate of PgOg 
to 66 hg/ha.

Penults of fertiliser trial with beano (l-’hacaol'jo 
valrcrlo) proved that 2 ao 0, 100 or 200 kg Ŝ p-faa ’gave a 
negative rcoixmao to oeod yiold (Uorrioo ct el.., 1970).
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0111 ob al. (1971) reported that phoophsto application 
either to soil or aa foliar oproy Inorcaood the yield of ooapca.

Bhatia nofl Chowdhury (1972) resorted that In nuns 
(Puoe, Ealcokhl) BgOj. hen boootod tho grain yield over control, 
uith tho application of 53 i'-G ItA; por ha tho control yioldo 
were Increased fron 5.58 q per ha to 7.2Q q per ha during 
1569 end 1570 respootivoly. uhen EgOg ueo appllod at the 
rate of 66 kg PgOg por ha tho yiold inorooood to 9.7 and 8.47 
q per ha in 1369 and 1970 rcopcotivoly. In o tslcl uith ooupca 
llolik q£ pi. (1972) found that application, of 60 kg EgOg por ha 
narkedly increased tho sood yield, application of 90 kg SV,0g 
per ha dooroasod then. Application of BgOg had no effect on 
100 oeed HOl$at.

Benda (1972) found that for Puna Baloakhi nunr. groin 
yield, amber of toenohoo per plant, length of pod end avorago 
weight of eood per pleat inereocod uith inoreaniag level of 
phosphorus. The grain yield Inoreaood fron 5.65 q in control 
to 7.04 q, 7.74q end 8.39 q uith 30, 60 end 90 kg Pg0g par ha 
respectively.

Sordikeri ot ol. (1973) reported that in coupon appli­
cation of 22 kg PgOg por ha recorded highest ooHpea yield, 
during 1963 uhilo during 1970 application of 11 kg nitrogen 
uith 44 kg ?gOg por ha recorded tho hi$icst yiold, Shis 
increased yiold woo rolatod to inoreaao in flower production, 
retention of poda ond scads per plant and higher 1000 grain 
weight.
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Biool: gren cod green graa responded uoll for 34 and 
30 1® PgOfj/ha roopootively ao soil application fa rioo fallow 
condition (Anon., 1074). Potkov (1974) roportod that in trials 
uith Ptooooluo valnarla taoraaolcg the rato of P slightly 
decreased yioldo. Eojondron at al. (1974) reported that ia 
blook gran tho ocod yiold too been found to inorcaae uitli 
fooroaoo in lovelo of PgO^/to (0 , 30, 60 escd 90 Its). Vonucopal 
and tloroctos (1974) ia trialo uith croon gran reported ttot 
PgQrj lovcl hod Blcpiflooat influence cm oood yicldj P applied 
at 20 Itg PgOg/to too given on yield increase of 83 kg/to over 
control, the raspaneo to higher levols of 2 (40 and 60 I53 

PgOj/iia) m o  only 50 I® scad yiold/to. P inoroaoed tho dry 
nattor production but P at 60 kg P g O ./to  lovol reduced tho 
total dry natter produotlon ao coopered to control.

Addy (1975) proved ttot application of P to coupons 
in tho early wot Beacon tod no significant effect on ocod 
yiold and applied I’ tended to dccrcooe it. Jotoocn end 
Evans (1975) roportod ttot in cawpea, fertiliser P tod no effect 
on yield. Kolyon Slnpji aid QaSendro Eraaad (1975) roportod 
ttot 3? application significantly lnorooood tho grain, yield 
of pigeon pea up to 100 kg 2^0^ por to. Panuor and 
Eanuar dingh (1975) in trials uith Pteseolas otareuo obosrved 
ttot oood yiold inorcaood fron 583 to 632 end 776 kg/ha by 
increasing P^O- rato frca 0 to 20 and 40 kg/ha respectively, 
further yiold incroaoo uith 60 kg. PpO^/to uae not olgiificaat.
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Sawney ot jlL. (1975) revealed that ia black gran 
sufficient incrcooo in groin yield una recorded duo to 2 
application. Singh ot al, (1975) reported that seed yields 
in Hiaseoluo gureno increased fron 515 to 781 kG/ha uith 
increase in Pg0^ rato fron 0 to 60 Iqj/im along with favourable 
offoct on othor yiold attributes like nuabor of pods por pleat, 
number of grain per pod, 1000 grain uolght. Srlvostava cad 
Singh (1975) roportod that opplioation of go - Go kg PgO^/ua 
Gova nonaigoifioant inorcaoo in oood yields by gran under dry 
load conditions in Eojaethaa.

Annual ot ol. (1976) in trialo uith Vlwa pursue 
roportod-that yields Bare inorcasod froa 0,77 t uith. 25 kg 
PgQg/ha to 0.95 t uith 50 kg PgÔ /ha end dcorcoood thoreaftor 
with 75 kg PgOjj/ha. In trials uith gran (Cioer erietlnam) 
Chuadauat o&. ol. (1976) roportod that average sood yiold of 
gton hoo inorsaoad fron 1 .4Q to 1.83 t/ha by increasing igÔ  
rato fron 15 to 30 kg/ha. Gill end Cheosa (1976) roportod that in 
enrnoor gone (Hiaoeoiuo parous) thero \im no response to oflded 
PgOg. Iftsol and Ockhon (1976) observed that on hfaaoeolus qurous 
3? application inoreosod tho grain yiold oigaifioantly, the 
increooo boing algnltleant upto 40 kg PgÔ /bo and uoro not 
further Increased uith 6 0 -8 0 kg PgÔ /im. Singh (1976a) 
reported that in different nooat varieties 30 kg Pg0-/ha gavo 
Qignifleantly higher yield over controls variety 12..5 
produced higher yield uith 60 kg PgOg/ha over control and 30 kg 
PgÔ /ha. Higher lovol of FgOp has not proved ito significance
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uith Jawahar 45 end Ewoa Baicakhi. Singh (1975b) reported 
that ia different covTica v&riotlea thoro was no oignlficant 
difference botueen ? Icvelc (0* 50, 60 kg/ha) however 60 Its 
PgOj/Iia recorded tho bleJbeot groin. yield.

Aaoaynoue (1977) revealed that on ooiio uith lou 
available ?, red gran goto oigaifieeat yield to tho application 
of <100 kg l-gOj/ko., houovcr cm nodiun fertility ooil tho 
rcopoaoe mbs United to application of 50 kg PgOg/ha.
Jannoja Shaaaa (1977) reported that in coyjaa application 
of 30 kg PgOg/ha gave bijjicat grain yiold, but it did not 
differ oigaificantly when conparod uith 60 kg itAj/ka. Both 
theco lervolo recorded oignificoatly higher yield over no 2 

application. Gabrsonnlyan ot el. (1977) fcuod that in coupon 
application of 25 kg kgÔ /ha was found to bo significantly 
superior (to other levolcs) in increasing the nunbor of podo/ 
plant and mmber of gralno/pod in eoilo of nodiua P a tat no. 
Application of 25 kg f20-/lia recorded nosincn grain yield of 
1063 kg/to and it uao on par with 50 kg PgD̂ /ha. Banuar o£ ol.
(1977) in field cxperiecnt uith block gras showed that at 
tho optintsa dcec of phoaghoraa (45.3 kg 1^0-/ha) grain ̂ icld 
increased by 24.3 per cent (233 kg/ha) uith 6.44 kg/ha 
?gOj rooponoc over no phoopkoruo. Shore «ao a linear increase 
in grain yiold upto tho lavol of 60 kg '£,£>.-/ha but at the 
bicker level of 90 kg ]?gÔ /ha thero uas a tread of roduetion 
in yiold to the extend of 7.5 per cent as eonpared to 60 kg 
PgO(j/ha«
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(d) Effect of tfeoonhorae on rroteln
In field trialo uith ooyafceen Coetaoho and nioa 0963) 

reported that V fcrtilisoro incroosod the accraulation of 
protein. SinjJi srtl Cfn$i (1953) reported that in ooyhcan ? 
at the liicJioat two dosoo (60 axX CO he PgOg/ha) increaoad. tlia 
protoin content over the other dosoa of 3?.

Singh est al. (1969) froa an cxperinant on pea varieties} 
carried oat on the AGK-noay Earn of I .A.n.I. Ocu 2oIhi 
ropoptod that application of riioethorio coid at 0 - SO Ig/ho 
did not inflnoaoo protein content in Grain.

Singh (1970) found that in cram application of 45 - 90 
fcg 2g0g/ha resulted la 15.3 - 16.11 por cent protoin content 
nonparoS with 15.5 per cent without PgQt-.

Garg et cl. (1971) roportod that in poao protoin content 
in gralno incrcaaed duo to P application at 20 end 40 l:c 2g0„/iaa. 
Singh efc gi. (1971) in field oxporinenta conduotcd at tho 
ejqjarinant station, 0,3?. .Agricultural Univoroity ohaorvod 
that in eoyboaa the protoin content of oood tcadod to inoreaao 
uith increased lovolo of 2 l.o. 0, 40, GO, 160 lic/ha.

Arora sad luthra (1972) in osperineato conducted in the 
inproveoent in the quality of Phooeolna enroua roportcxl that 
application of 3, P and. 3 garo oood protein contcnto 19.G8 
to 24.3 por cent conpsrod with 16.69 por coat uith tho nutrient 
eolation Given, no II, P or 0. Application of 50 ppo 3+60 ppa 
2 + 90 ppa 3 gave tho highoot protein content. Halils c£ el.
(1972) in a trial with eowpca roportod that application at P
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tod co effect on seed protein content.
Brlccm ond benches (1373) reported that in oowpea

one tonno lino end GO ~ 160 be B^O^/ha ucrc ois&lficQtrt to
inoroaoo oeed protein yield. Keaaron and I'orocSioa (1973)
reported that in soyabean protoin content Inoreaood with
inoroaoo in tho rato of PgÔ . upto 150 teg/ha, Kurdlkcri ot si.
(1973) reported iron field trials in coupea that need protein
content m o  incroasod by 16.C per cent to 2® por cent duo to
fertiliser application of 1 1 t? * 44 -̂ Q̂ /to, higher doses of
n and %,~Pr or I'd) did not inflnonco rsrotcin content. 

c j ~

I-irmoqoa tad C-oorcc (1974) observed in sscrardnut that 
the oood protein contort isorcoood with i narcos Ins rates of 
? (0, 23, 50, 75 or 100 kg B^/to).

Uliilyscv (1975) In a field tried, in Guinea uith(o) arms
(b) coupon end (c) bean (Hroooolna. vnlrsrls) roportod that 
GOO, 630 end 560 ks protein/to for a, b end o rcopoctivoly 
uoro obtained freer tho application of 60 kg n *  60 kg PgÔ  *  
60 kg KgO/to. In triala with Phnaaolua cnrcu3 (Vlana rgdiatg) 
Paawcr end Sinch (1975) reported that eoed protein contents 
inoroaoed freer 10.32 to 13.4 por cart ulth increasing P rates 
fron 0 to 20 cad 40 kg PgÔ /ha. devmkar end Bedho (1975) 
iron pot eapcrincnto with arid. nan," cad soybean reported 
that application of CO bs BgO^/ha to 71 rera radlata and 
eoyboaa and 120 kg ?g0g por to to Vi era canno increased 
ocod content of protoin.
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Kapoor an3 Gupta (1977) fron pot osporincata on 
ooyebem reported that crude protein end true protoin contents 
of the need increased under the influence of P.

(o )  Gotclio of yfaoflrfoQgaa
Ofnrh end Join (196S) in trialo uith coupon roportod 

that plant 2 content inoreoacd uarhodly tdth incrcoco in rato 
of applied EgOg, upto C7 fcg/ha and oligiitly uith further 
increase to 1X.5 Jig/ha.

Ctnoti end Oyenoga (1970) reported that in groundnut 
cad cowpea applied ? increased tho aeod content of P. Sinha 
(1970) reported that in peso 10 kg n/ha hod no of foot in tho 
uptake of total ® by tho plant. There woro no algaifieant 
differences in the total P content of tho plant resulted 
fron the application of 30 or 60 USP2Q tj/ha, houevcr 60 lie 
PgOg/ha hoa ehoued a trend of incrcooe la tho total P content 
of the plant ao eonvored to that of 30 kg ?„On/ha.* Ct J

Slnha (1971) reported that in gran a c a d i  droooing of 
'j at tho rate of 10 kg/ha gave hijier uj>take of total 2 by 
the plant at all stages of growth. :/ith 10 kg fl/fea ao a 
bocal dressing 30 kg oar) 60 kg PgÔ /ho Showed a tread in 
increaoo in tho uptake of totd end tlae fertiliser P in 
favour of tho latter.

Oaaidhar end Ccorgo (19725 roportod in Co-1 lab lab 
that Increasing tho rate of (0t 23, 50 and 75 kg/ha) 
increased the PgÔ  contents of podo and haulno. Increasing 
the rato of KgO increased 3? contents.
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Eajendrim s£ cl. (1973) ia roflioooaajr otudleo of tho 
choot end oeado of Biaoeotas aonro indicated that tho uptake 
of fertiliser £ increased with incrcaoo in applied P at 0, 39 
60 and 90 kg/ha.

Ba^ondron ot al. (1974) reported that ia bloolt groa tho 
total i’ content of aesd aoaplc verlod froa 0.100 to 0.36S 
per cant. Significant troatnaat difference h o w  observed for 
lovelo of P only, 90 kg Pg0g/hn uoo rraocrior to 30 kg f^Og/ha 
followed by 60 kg BgOg and ao P2°5* 3150100 fi=» (1974) 
found that appliootion of 50 kg ItjQg/ha increased the plant 
■aptcho of S in coupes.

Eajonflran end Kriehnaooorthy (1975) fron pot culture 
trialo with blaokgroa reported that tho upteko of P in tho 
Ohoot, oood and took oenplca Hess oigeiificoafc for P only, 
with increase in lovelo of P tho uptake of P increased in all' 
tho eaaplea. Since tho concentration of total £ ami dry 
natter production woro oisoiflcantly influenced by '£, the 
uptoko lias also inoreooed In all the caeca. Savrnkar end 
Badhe (1975) reported froa pot oxpcrlcento with arid, cuop: and 
coyabean that applied B inoroaocd ? uptdko by plants at 
different growth otagao.

Sedajor ot al. (1976) in trialo with blacker* on red 
oandy loaa ooil roportod that appliootlon of 1 t lino * 95 kg 

PgOg por ha inoreaoed P uptake.
Bolel and Quilt (1977) roportod that in plGcon pea 

fertiliser P oignificsantly inorcaoad dry natter yiold and 
total E uptake.
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Hollin. Shooter (1979) observed that in green gcoa 
variety l>2 the upteltc of nutriente like D, ? sod K woo found 
to ho higher with increased levelo of 2 (0, 12.5, 23, 37.5 
oad 50 to PgOg/bo).

C. Botaoaluu

(a) Bffcot of BOtasglun on  growth charaotoro
Solas and Sherwood (1955) found that pleat height of 

ooyebeea uao not oicpiffcostly influenced by the application 
of It.

In a 3 year field trial with eoyaboeaa E forbilicoro 
ted little cffeot on growth (Sronenan, 1974).

Son ofc al. (1974) reported that in groundnut vegotcstivo 
Growth of above ground porto decreased od E levels increased.

Sontesra Hcddi ot el. (1576) in a trial to find out the 
effect of lovel of E on Gfwfck and yield of coyehean o'oaorved 
that difference coons potesplcn levelo were found to be 
eiGoificaat with ragscd to plant height only. Tho naKioaa 
hoi£jit of 27.6 on vao observed in. 0 leg KgO/he tihilo 40 he EgG/ha 
hod the nininun pleat height of 25.3 ca-

Balr (1973) reported that potaoaiun increased the height 
of Groundnut plonto oigaifioontly with incroooo in the level 
of KgO frooi 25 to 60 SO to ena 75 to /ha oventSiOû Js tho 
differcaoo between, the higher lovelo wee not significant. 
Application of 50 to EpO/ho oigaifiecntly inoroooed tho nunber 
of leaves per plant over 23 to SgO per ha.
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Os) Iffcat of potassS-un oa. nodulatlon
Hate ot al. (1970) reported that in groundnut (flroohlo 

favriopioa) tho nunbor of nodulco produced per plant was aigol- 
ficcntljr rcduood duo to loot of P, t!o or K at all otagoa of 
crop grouth. The anoimt of n fired is oigaificontly reduced 
duo to lad; of cither f or K.

KutiMBBaEy (1975) fron a pot oulturo eaporiaoat 
conducted on groundnut revealed that PgOg application at tho 
rato of 30 kg por ba along with potash at 90 Kg per ha without 
nitrogen, woo found to inercace tho nodule auribsro to tho 
ffios&cun ortoaG.

Chesicy (1974) froa experiments oonduotsd on ooupaa at 
EbJLni cod Eaira3i found that nodulatioa wao iacroaoed by K ot 
itaironl.
(c) Dffoet of n0tas3i.ua oa yield end vlold attributes 

Eolon and Sherwood (1965) found that K given olono 
teoraaaed oood uoi^t of soyabean. TSvari (1965) reported 
that for soyabean K gave no response tihon applied at tho rate 
of 9, 20 ond 40 Xb/eora.

Ghebliauat et ol. (1357) in Raj ao then found that for 
peas application of 33.55 kg EgO/ha increased pod yiold by 
approximately 0 por a cat in block soils cuppliod with 22.50 
kg IS/ha.

tluoeor cabas £t aL, (1968) fron thoir trialo oa ooyabeoa 
rovealod that yiold response to levels of irg0 woo ocall end 
linear, tho lovolo were 0, SO sad 120 kg EgO/ha. Sorof £& ol. 
(196s) recorded a significant response in yield of block gran 
duo to potoeoic fertiliser.
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Haplee ena. Keogi (1969) reported that in soybean 2 
inorcaeod yields significantly! ylold increased upto 13.9 
bu/ac and coat of the seaponoo occurred oith tho flrot 60 lb 
KgO/ooro.

In tho fertiliser trial conduoted by Oorrloo ot ol.
(1970) It fas found that in beans (Hiaaeoluo valuarlo) K 
cave a negative response in seed yield to o or 70 hs K20/ha. 
Earappon (1970) soccmaoodoa 44 kg KgO/hc, for rainfod redgron 
while he did not reoosnend cay notosoie fertiliser for 
blaok gran.

Dcsaoy end roach (1971) observed sigaifloent yield 
inoroooo free applied It i.e. 4 to ceed̂ fcie with 100 lb 'S.fas 
in soyabean. Panda ct el« (1S71) found that hi$icr levels of 
E (40 fcs/ha) tended to increase tho pod yield in groundnut. 
Od'aruhvre (1973) In trials with aoybean found that oood yield 
Increased with applied Sutton c£ £1.(1975) reported that 
in Phooooluo vul/axrlo iBorcoeinG the rate of E above tho 
lowest level of 93 hg E/ha foiled to increase yloldo 
consistently.

0he3ney (1974) fS?oa esporioento conducted at Ealruni 
and Fbini on ooupea reported that seed yloldo wore oigiificoatly 
increased by E. Sira ct a U  (1974) In a dry soaoon field 
trial on Pbasealue vulgaris roportod that yield tended to 
decreaoo ao levelo of K increased. Eltlccon (1974) in finding 
out tho roquireaento of snap beano (Phaaeoluo vulmrlo) for 
fertilisero ob3orvcd that plant dry natter end ceod yields
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uore olgnificcntly ingro—cd by K. Ia trialo with poos sad 
Baasooluo vul/mrlo Shovoleva (1974) reported that application 
of 60 kg KgO/aa gavo tho highest yield increase la seed yiold 
of pcao end Hioooolao valcarlo groan on light grey ooil. 
Sunderon o£ £l. (1974) roportod ttot la coupea opplieobion of 
P sad E (0* 90) did not affect tho green natter and dry nattor 
yield.

In a field triol uith coupoo, Johnson and Ivans (1975) 
reported that IT Increased yleldo in eoupea when ooil K 
contait uaa lot;. Oautaoy et al. (1975) revealed ttot in 
black graa the application of E increased tho grain yield in 
Punjab.

?aucannier (1976) reported that in a field trial uith 
coyabecsn eppllcation of 1C0 he EgO/to increased yicldD to 
1.98 t/to coD.pared uith 1.50 t in the control given no K 
end £00 leg KgO cave 2.03 t soad/ha. Krons ot al. (1976) 
found that In beano (rhsoeoiuo vul/corls) during dry aoaoon 
application of 00 kg KgO/to increased yiold by 7 per cent. 
Korkuo (1976) froa field trialo on eoysbeoa reported ttot 
application of IT Inoreaced yields to 1.01 t/ha with 150 kg 
KgO/to oonpored uith 1.71 t vithout K. In a tricl uith 
flold boon (Vioia fobs.) given 0, 75..150 or 300 kg KgQ/ha. 
ncoath cad I’orotcr (1976) found ttot averogo oood yield, 
oood ueigsi sad amber of oeods por plant increased fron 414 
to 595 C/n2, 327 to 342 ng and 30 to 53 respectively uitli 
increasing rates of applied EgQ (0, 75, 150 end 300 kg EgO/to)
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in field boano. Sankara Rcddi ot cl. (1976) observed that 
in soyabean, nodo Ennber per plant, total oral filled pods 
pea? plant, end toot wol̂ it increased uith addition of potaosiun 
but the increase were not sissifleant.

lorcca (1977) in. field trial with soybean observed 
that added K incraoaci tbs rate of dry natter aeconalation 
and oood yield.

Cnsvalier (1970) in field trials with soybean reported 
that at aatority seed end sian dry natter increased with 
increasing E rate, oho-alny a fcvonrablo affect of K on 
rinonins. Gsotco £l. (1973) la field trials on coils low 
In K observed that applied E (0 or 60 Ib/cc) increased yield 
of all varieties of soyabean, Gntstein (197S) fossd that in 
cromdrait pod yield increased wits. Z  application tSuotofa at ol.
(1978) reported that in sronadirat considerable oi/plflcant 
yiold icoroaoo was observed due to the application of E and 
naiinsra yiold was obtained at 500 tic n/ha and beyond this 
it was not beneficial. Chorea si £i* (197G) reported that 
for caran there ms a oisslflosat response to tbs application 
of 15 Its KgO/ha on both, ncdier. end liis'i H soils, bat the 
nasal tad q of response was each higher in ncJiun than in hicJi 
K coilsa
(d) Effect of .notaaaiuo.on .protein

Solicffer ct ol. (1960) reported that tho yield end erado 
protein content of peas harvested creon and ripe wore 
lnflaencod by the levels of ? end C.
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Sin^h ci,.£l. (1269) froa on cnperiuent on coo varieties 
cam'iod out on the /.Groncay Korn of l.&.'i.I, reported that 
Duplication of phootiioric acid and potoah CO - 45 Kc/hu) did 
not influence protein content in Grain t

licGiipca’aot and Hcnssl (1973) reported that in Viola faba 
tho protein content of tho vorioua plant porta were not 
oiGnlfioantly affcetod by K but tho protein ylcld/pot uaa 
increased 20 par cent.

Bhuiya end Choudhury (1974) reported that in groundnut 
n application did not iaoroaoc protoin content. LSlcaalta 
(1374) in Viola faba reported that protein yisldo ueyo 0,53 t/ha 
without fertiliser anl G.S4 end 0.91 t/ha uith 65 tg U *
40 he igOfj ♦ 40 hg KgO applied in cmtoa end oprias roopectivoly.

i.ihlyare (1973) in a field trial in Guinea with (o) cung 
Co) oouBoa end (o) boon (i-ioccotoa TOlixrla) roportod that 
GCO, 690 end 530 protein pa? ha for (a)* (b) seal (o) 
respectively uoro obtained fron tho anpHoation of GO kg n *
60 kg *gOg 'f* 60 kg 2gO/La.

Horkuo (1976) reported that in ooynbeaa protein yield 
uao increased by application of u* E or 7VK.
Co) Uptake of uotosolm

’Jeka Gawa ot al. (19GG) reported teat ia groundnut 
tho application of E increased tho content of 3? end E in the 
laavoe,

Eaino (1967) roportod that tho percentage of K in boon 
pianio increased uith additional incrcneni of rotoah
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application. Field oxporiaento conduotcd on black cotton 
ooilo in Eagpur in groundnut revealed that application of II, 
P end K alone "or In oonbination havo found to increase tho 
EgO uptakes by application of K with n hao given a Good 
response (Euntonbar end Bathkal, 1967).

Bolne (1969) reported inoreaco in tho K contont in 
Phaaoolus vulgaris with increases in the rate of applied li, 

Pock end ilecbonold (1969) roportcd that in field trials pea 
plenta given 0, 60, 240 and 960 lb Ecl/aero contained 0.6, 
0,0, 1.1 md 1.6 per cent E. In glaoo houoo ezporiacnt3 it 
woo found that plant E content uao inoroaood by anpliod K 
end P. Stewart and Hoed (1969) in pot a s porinonto out of 
dooro in Southern pea reported that plant content of E 
increased with the addition of li.

Ilarlohankar and Gaabuoha (1971) found inoroaood uptake 
of K duo to tho inoroaoed application of E in urd plont.

Dhangoo and Albritton (1972) reported that in soybean 
applied K inoreaoed the K contcnto of leevea end seeds.

Eadwo end Bedho (1975) £son pot triale with tad 
(Vlgaa nango) reported that application of 50 Irg PgÔ  and/or 
1 - 2 kg Ho/ha inoroaood plant uptokQ of E.

Gronannn (1974) in a field trial with coybecn reported 
that K fertilisers corliedly inoroaood K uptoko b y  plants.

Bojendrsn and Krlohnenoorfcfey (1975) fron pot oulturo 
trials with blacksren reported that oigalficont troatoont 
differences wore noticed in tho uptoke of Z for levelo of P
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in tho ahoot, oeod and huahs oonploa. In ganoral K up toho 
was increased uith increases in levels of 2? in all tho oanplca.

rogerla (1977) fron field trialo uith soybean reported 
that inoreaoins rate of p (0 - 125 ha/ho) Increased plant 
K content. Cc-orcciov (1977) in trialo uith groundnut 
roportod that applied P procotod noro intanoivo oeeuaalation 
of E in pods.

B* Coablnotlon affeot of nitrogen, nhoonhorjo 
and uotodh on nrouth

Shukla (1964) reported that in gran, nitrogen at the 
rato of 10 or £0 lb/cere in combination, uith phoophato at 
30 Ib/coro Icrvol aigaifiesBtly produced hi$ier naobor of 
breaches than ?1 treatment (30 Ib/aoro).

Eaedicaa (1905) found that plant height end nnaber of 
leaves por plant of coupoa uero incroaood by TO? (SO lb U *
40 lb Pg05).

0, Conblnatlon effoot of nitrogen, phoouhoruo 
cad Tsbtaia on yield and .yiold ataributeo

Shafcla (1904) roportod that in gran the boot treatment 
conblnatlon for pod production was llgP̂  (23 lb II • 30 lb 
PgOg) followed by IlgPg (SO lb II ♦ 60 lb ̂ Og).

Banerjeo ot ol. (1967) reported that for groundnut in 
Heat Bengal tho interaction offoot of BE ohouod that inorococd 
lovol of B upto 6?*2 kg/ha end potaah upto 44.0 hg/ha applied 
together Gigniflcantly incroasod tho ylold/ho.
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Oingh and Oiagh (1963) revealed that for eoyobooa tho 
interaction of 10 kg IJ/ha and 60 kg PgÔ /ha oigalficantly 
inorcaooa the grain yield by 36.23 per cent over tho control, 

BaSagopglan ot aU (1970) reported that in blaat gran 
at Coinbatoro application of 2 ton of conpoot in conbination 
with 20 lb PgOjj and 10 lb IJ/scre gave increased yield over 
no coniaro ploto.

Bhattacharya (1971) reported that in horse greet the 
highoot yialdo were obtained with a eonblncd. application of 
33.5 !sg PgOg end 11.23 Jtg KgO/ha wider original coil while in 
lino dressed ooil addition of 22.5 to 4«.5 kg nitrogen in 
conbination with 33.5 Jig PgOg/ha proved to be core effective 
fertiliser treatnont with a 120 per cent inoreaoo in grain 
yield over absolute control. Pende ej. gl, (1971) reported 
that in groundnut, oaong tho 31HJ conbination tried tho lovol 
of 13 20 * PgOg 40 * KgO 40 lig/ha was found to be the beat, 
liarchuk and Oalchuis (1971) in trlalo with pcao given 30 l:g n, 
60 Itg i>2°5 a'd 60 !:g SgO in various oonblnatlono. The hlgfcoot 
yieldo were obtained fron tho canbinod application of Pi? and K, 

llalik £t pjl. (1972) found that in eowpea application of 
20 kg II ♦ 60 kg PgÔ /ha gave tho higieot yield of 1.35 t/fcn, 

EurdiUcri ot ol. (1973) fron field trlole in eowpea 
reported the idlest yield of 1.56 t/ha with 11 Eg II » 44 Jig 
P gOg/ha.
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Choosey (1974) in eĵ orinants with coupes at Ebinl 
end ITairuni reported that I s !  interaction uaa always 
significant. Balegflros. ot al. (1974) reported that in 
black gran eeod yields increased with increasing 3 levels in 
combination uith increasing ? levels only. QiivaohoaSccsr 
ot ol. (1974) roportod that soybean yields wcra increased 
fron 3.70 t/ha uith no fertiliser to 4.46 t/ha with 40 hg 
PgOj in combination, uitli 20 isg It ♦ 40 kg EgO/ha. Vcribgopal 
and horaehan ( 1974) reported that in groan gran tho B? inter­
action uao liighiy ai£?ilficent. Î P-j (30 II •*■ 20 log PgOg),
B2S„ (20 tg B ♦ 60 Its ?g05), tl5P2 (30 kg IS ♦ 40 Lg *2°5) 
coobinations gave noro tarn 800 teg pood yield per ha while 
IJjPj (30 Jtg It + ($0 ka I'gOg) combination gavo only 6[J1 kg/ha 
will eh corresponds to yield of control. Ily?̂ woo tho nosh 
oconoaleal.

31bj£i (1976) roportod that in urid. treatment IlgPg 
(30 kg H ♦ 40 kg PgOg/fca) recorded the highest grain yiold 
of 3.63 q/hn. tnclyolo of data fron EC trials with horsosran 
for oood production, o&oucd that economic optloois fertiliser 
rato was 3 1 .0 isg ?2%  * 10 .6 Isg EgQ/ba.

Oabrooaniaa gfe, fil. (1977) in trialo with cawpea obsorvod 
that application of SHE at 10:20:5 kg/ha govo tho hipest 
groin yield 2251 Itg/ha and was ouperlor to other lovelo. 
Application of OSK beyond 20:40:10 kg/ha doorcases tho yiold 
of groin.
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Thioa Qowfia and Krlohna Gouda (197G) roportod that in 
Grom gran application of IKE; together cavo the highoot pod 
and grain yield, The treatment 30 Itg II * 60 kg PgÔ  * 20 kg 
SgO/ha gpvo the highest pod and grain yield of 20.5 and 
12 .7 d/ha respectively,

7m Tlffcot of niteonsn. Titoarfcortip esft rotaah on coll fortuity otatuq
Bains (19G7) observed fseoc field end gia30 houoo 

enpcrinesit on field been that under claoo house condition 
ooil toot voluea for avallablo PgÔ  end CTailabio EgO were 
affected by tho application of respective fertiliser element 
particularly at higher levelo of applied phosphate end potash 
which indicated build up of available nutrient in tho ooil,

Garg ot al, (1970) froa trials conducted with oowpoa 
reported that 12 application at tho rate of 37* 74 or 111 kg 
PgOg/ka caused increase in residual nitrogen cad phoaphoruo.

Chatterjeo ct ql. (1972) reported that application of 
40 - £0 kg PgGj/ka to soyabeans grown on well drained alluvial 
ooil inoreaaed tho coil nitrogen content, Oahu end Sohoro 
(1972) also observed that inoculation and application of 
phosphate (22.4 kg/ha) inoroaood tho coil nitrogen by 50,
29 and 25 per ocnt ovor control in eropo of coapoa, groundnut 
end green Ĝ crs respectively.

to. crperlnmt oonduotod on sandy loaa ooil with blade 
gran and horoo t̂ tn revealed that inoculation cud application
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of 22.4 kg IgQj/iia dona or in combination Increased nitrogen 
content fron 20 to 38 per oont in tho cnoo of black cron end 
iron 7 to 10 per cent in tho caao of horao gran (Saha, 1973)• 

Shoiaa end Yodenr (1976) reported that in a field 
oxporinsnt eonduoted uith graa tho available jSioophorus 
content of ooil in general increaocd uith tho addition 
of P upto 34.8 he 2 in 197S-’73 end upto S2.2 kg S/ha in 
1973**’74.



MATERIALS AND METHODS



I!AB£3tAIi<l Alfi) l3EIuOi23

cm.toot
The proocat inreotieotion was undertaken to find out 

tho effect of nitrogen, phQophorao end gotaoh on growth, yield 
end quality and to ooeoeo the nutrient uptolio of Block qko 
grown in l'lca fallouo during third crop ocaoon.
rxBorlnontal cite

She osporitmfc ueo oocductea iu tho rice fleldo of 
Inotraotionol Tarn, Colleges of Acricultui'c, Velloycni.
Ooil

The soil of tho ojqjcrlncatol area belonga to oandy cloy 
loon. Sato oa tho anolyeio of the coll before atartiag tho 
cjvscriocnt oro given in table 1.
Season end ollnatolocy of tho crop

Sho crop viao csoun oa 29th January 1979 end barveoted 
on 7th April 1979. 2hs neteorologiaal paraactGsa ouch co 
rainfall, aosinon and nioinan teaporafcuro and relative bunidity 
for tho above period uorc recorded. 2he average weekly volaeo 
end their variation fron the poet five yearo fron cowing to 
harveot uero worked oat end greacntad in Appcndls X end 
Îgare 1 .
Orospinc history of tho onnarineotel cite

Sho osqjerinoatal oroa woo under a bulk orop of paddy 
during the praviouo ooooon.
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Sable 1 . toolj-oio of ooil aoforc utcrting the oseorlnant

Coaotltuento Goat cut ia 
ooil

l.otiiofl tuaod

■Eotol aitSO£CS 0 , 1 3  era? coat i'odiflocl nioro 
k̂ eldeJiI netlioa

ATOilatolo 2jQr
*u» J 0 .002? per ocat T'ray'o aotlioQ

Avoilofclo ICjO 0 .0 0 1 por coat Aacoaita oootote 
notbod

p2 3.2 1 s2 coil oolaoioji 
ratio uotnj pci cater
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liATm
Variety

Ihe block gran vacioty udcS woo El-1 (Kudunlonalol 1) 
which woo a selection Cron tho progeny derived fron the oro go 
(c-01 * Ehergone) x 0.31, relcacoa fron tho Agricultural 
Experiment Inatituto Budunionolai, fanil tlodu. It is a 
variety off approximately 65 — 70 days duration, with good 
yiolding ability. It is nore or less an erect, coapaot, cediun 
toll variety. The pods oro pubooeent with 5 - 6 ea long, the 
seeds ore hold In oisa with rough seed surface.

Seeds
Seeds with 30 per cent semination wore obtained fron 

the District Agricultural Officer, Annaponnoi, lludunionnlai, 
Tcnil tiadu.

Fortlliccrg
rertiUuors with tho following analysis wore used for 

tho experiment.
Amoniun sulphate analysing 
Superphosphate analysing 
Huriato of potcah analysing 
Do Ionite analysing

nngtiOBI
Details of trcntnonto

the troatnont consisted of a factorial conbination of 
throe levels of nitrogen, three levels of phosphorus end thrco

- 20.5 per cant n
- 16 per coat
- 60 per cent Ko0

- 45 per cent CaO
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lovolo of notoali.
(I) Xicrclo of nitrogen

n , -  20 b e  tl/faa

50
nj - 40

(I I ) levelo of phooplonaa
Pf - 50 be 3?gO5/ia

■ 45 ..
' 60

9*
»»

p2

“Da
(iii) IotoIq of pofcaak

If «K
“ 1 10 l£G BgO/Eia
i i o  **u 20 it
bg - 30 it

Troafcnxat oonblnatlono
1. 1 0 .

2. t^Pfo 1 1 . a, ptb2
3. tL| P̂Ilg 12. DgPfj
4. 13. Ilg P g lL ,

5. n lP2a2 14. a g P g k g

G. n^gbg 15* JV iP gb^

7* li-j 16. BgPgb-J
Q. n ^ k g 17. r ig P g k jj

5. a ^ P g b g 1®*

19*
20. n̂ p1l:2 

2 1*
22. rui/̂Iŝ
25.
24. HgJJ^
25.
ito*
°?* v ^ 3
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r.goerlDontaX technique
Tho cxpcrincnt uoa laid out ia a 3^ factorial

OKpcrlcsont with two ropllcationo. Tho higher order iatoraotionc
1TITC and t?TĈ  uoro pertlally confoundod ia Koplication I and II
rcopcctivoly. The procedure follouod for the allocation of
various trcatnonto to different ploto t?aa In accordcneo uith
latco (19&4). The lay out pica io given is Pig.2. Tho details
of tho lay out arc furnished bolow.
Grooa plot aisc ~ S x 4 II
Hot plot oiso - 4 .0 x 3 .2 n
Total nahbor of ploto - 54
E.ucSar of blooho - 6

Replications - 2
Spacing - 20 :c 10 ea
iTinbor of planto in tho
C3?ooa plot - 2000

Hunbor of planto In tho
not plot “ 1956

Preparatory cultivation
Tho cxporinaatal area uao dug twloo and otubblco woro 

rcuoved, clods uoro brolien end tho field uao laid out into 
blocfco end ploto. The ploto woro levelled before sowing.

rcgtllisor au7)lioation
A tmifora booal dooo of doloaite at the rato of 400 hg 

por ha woo applied two ucchs before sawing and incorporated 
well into tho ooil.
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Tho x'ormirol quantity of omoalua oulphato* oupor- 
phoophatc ana narlato of potaah for each trcatncnt woro uoighod* 
cljjod ihorout£sly and applied uniforrily by broadcasting in tho 
reopeotivc ploto 3uat before oauing.
Scodg and Bowlnr:

Gcoda treated uith rhlcoblal calt'aro (ihlaobliri 
rhsceoli > uoro dib’olod at tlio rato of 2 occdo por h i m  la 
linco at o QpaoiUG °f 20 a 10 oa on 29-1-1979. One light 
irricntion oao Given icnediotoly after oowlng. Thinning otxl 
tjnn filling woo dono 7 doyo after cowing.
After cultivation

ilanfl weeding m o  clone tuico during the grcuth period 
of tho crop.

Bloat nroteotlon
fcvia 0.2 por coat uoo oprayod thrice to protoot tho 

crop agrdnat pod boring catorpillara.

Stand of tha cron
2ho general otond of tho crop i;oa ootlofactory.

norveatlnG uoo dono tbrieo by piohtag naturcd podo of 
individual ploto and uao conplated by 70th day aft ox- oowinc.
Tho border rouo and tho planto aoleotod for obcorvation uoro 
horveotcd ooporatoly. Sho rxxla uoro dried* thraohod isad aosdo 
aoporatcd. Tho grain end cuci: obtained fron tho not plot uoro 
weighed and recorded. Tno thaon fron the not plot uao pulled oat
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dried in tho cun for thrco days end weight recorded, 

Gbsorvatlono
Ono lino of plonto all round in each plot ucro loft out 

no border row planto, In -nil the plots ono rou in tho oaotom 
oido were set apart oo a deotruotive rou for taking plant 
do."pic o for tho nodule count end tho ouboeaucnt row woo again 
left oat os a border rou, thus noting tho not plot orca to 
4*0 n 3.2 tl uith 16 rouo and 40 hlllo per rou. 2cm planto 
uoro oolectod readonly fron tho not plot for bioaotric 
cbacrvotlono.

A, Observation on growth dhorootoro.
(a) height of Bloat a

Shis obaervation uao taken. froa tho 10 planto oclocfcod 
for biODGtrio obncrvufclon froa tho not plot. Observation on 
hoi {Jit of plant o wcro recorded on the eono plants at five 
growth otaceo ncsoly, 15th day, 30th day Cat flowering),
45th day. 60Sh day after oouing and cloo at harvest. The 
height of the planto were ncaeured fron the hooo to tho 
Graying tip of tho planto cad tho noea height recorded,

(h) nnaber of leavoo cor -plont

Tho total rnnbor of green loavao prcoont in tho 
oboorrotion plcnto uoro oountod at the above five otsgoo and 
tho average wrked out.
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(o) PuDbop of br&naaco oer plant
Sho total naabor of primary branchco in tlio obser­

vation planto wore counted at harvest ana the overage record oa,
<<3.2 Iucbcr of tsoflulea per plant

At flowering, ten planto fron tho ueotruetive row 
wore a-jQ out with lcaot disturbance to tho rooto, uaohed veil 
otjQ tho nodules separated, eouatod end the average recorded, 
(elpt/dalrfrb of nodalcn per plant

She noduleo separated fron ten planto for nodule count 
were oven dried and the average weight noted.

0» Oboervation on .yiold and yiold attributes 
(a) Itebor of nod a rot plant

2hc total ntobor of pods produced by tho observation 
planto uoro countod and tho average recorded.
(h) length of nod

fumty podo ucro selected readonly fron tho oboervation 
planto* their length ncacusod and the average uorrod out, a^^std
Lv\ tvn

(c) Puaber of oeedo par nod
The total number of ooods obtained fron twenty podo 

oolcoted for pod length uero counted and the averago worked out.
(d) Geod yield ixiv -plant

The podo harveotsd fron tho oboervation planto in each
Q.b 12, pcvtivib wiotstuvc

plot wore dried, threohod, winnowed and t&o oeedo weighed and 
tho avarace seed yield per plant worked out.
(o) 100 oood weight

Ibis oboervation uao fcehen by counting 100 ecodo froa
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tho observation plants and recording the ueigiit,
(£) Groin yield

She podo harvested fron oach net plot were dried,A.b >A- ptrttMk r-vOtStlnY* LOHttwC
threshed, uinnoued end the groin weight recorded, Yield wan 
expressed in kg/ha.
(g) Phuca yield

She planto fron the not plot wore pulled out after 
collecting the polo, dried for three daya, weighed and tho 
yiold expressed in kg/ha.
(h) Total dry notter production

2ho ncnplce yera nan dried ond dried to a Gonetant
(cipt fct flo±*"c. dbv hot*y$

weight in an air oven. Cry natter content uoo conputed for
each trcatnent end dry natter production worked out and 
expressed in lrg/Ba.
(i) Harvest indoa

She harvest index was worked out based on tho groin, 
bools end bkusa yiold obtained fron the net plot uoing the 
following fomula end oznrcaaod in per cent.

„ t for> noononio yield * i no 11 IU; * SloCTe^ryIoII~

C, Chenloal studios 
(a) Plant anolvslo

Ccaplco collected for ehcnicol studies ucro oven dried 
at DO*01?ground in a uiloy nlll end used for chenloal onalyoio.
Dho nitrogen, phosphorus and potash contents of grain, hush 
ond bhuaa were separately analysed.
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(i) Ultrofscn. content
Tho total nitrogen content of tho sample was determined 

by a codified micrcHCjcldahl oothod (Jackson, 1967),
(ii) Phoathoruo end notach content

IdLoophorao was dotcrninod by Vanado nolybdo phosphoria 
yollou colons* method (Jackson* 10&7)*

^otQah was determined by using *EO>* flcno photometer*
(b) Uotaho studies

The total ■aptcSce of nitrogen* phosphorus and potash 
at harvest woo calculated booed on tho content of these nutrients 
in the grc&ri* hook end tSraoo end their dry weight and expressed 
in kg/ha*
(o) Goll analyoio

She total nitrogen* available phosphorus end available 
potassium content of a composite soil sample collected prior 
to tho experiment end ooil oomplco collected fron individual 
ploto after tho experiment woro analysed, Total nitrogen 
was detominod by modified niero-K3eldahl noi&od (Jaolioon, 1967) 
and available phosphorus by Droy*o nebbed (Jockoon, 1367), 
Available potassium was determined by Amoniac acetate method 
(Jackson, 1957),

B* Quality choreetoro
(a) Protein content of the .grain

The pore ant ago of protoin in tho grain was calculated 
from tho percentage of nitrogen by using tho factor 6,25 
(Simpson ct al., 1965),



Sio grain protein yiold eoa oaloulafeod toco the protein 
content end tlic total dzy uoi&it of the gralno cad essreoocd 
ia kg/on.
(c) igotoiR content of biraoa

She poneantase of protein ia tho tflmaa uca calculated 
toon the percentage of nitrogen by uning the faotos? 6.25 
(gin-noon ot el.. 1365)»
(d) rofldog rarotoln yield

roddor protein yield uoo calculated taocfl oa the psotaia 
content end toy uolcjht of bhoaa and beak and osproeoed in k̂ /ha
E* fltatlotloel onolvoia

Bata relating to different ehanaoteso uors osalyaod 
otatlotlcolly by applying tho technique of anolyoio of 
■rorianoe foj? partially confounded "? factorial osporinent 
and oi£pifieonoe uoo tooted by *E” toot (Cochran end Cos, 1965) 
Xnportont correlations ucro olco uorkod oat.
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BOOMS

Tho obocrvationo recorded wore eaalyood otatiDtloolly 
ccd tbs reoultn are given bclou. fho neon valueo are Given, 
in tableo 2&)to 25. Tho analyolo of variance tables era 
preedited in Appendix II to IX. Correlation otudioo are 
proccntod in table 26. Ike ecanooiea of nitrogen, phoaphorus 
csd potadh application oro oloo given in table 27.

I. Growth oherootogq
(a) Slolrht of plonta

Tho obaorvctiona on height of planto uoro recorded 
on the 15th, 50th, 45th and 60th day after cowing and at 
harveat. Hie data ucro analysed eaparatoly and tho aeon 
valuca are preocatGci in tableo £6) to 2̂ ) end the analyaio of 
variance tableo in Appendis II.

It naa oboosvod that tho hoicht of planto uuo not 
directly influenced by nitrogen, j^ophoruo or potaok at ony 
otago of crop growth. Hot/ever, tho conbincsd offoct of 
rfcooriioruo and potooh uoo found olsaificaat at ell oiagco of 
growth.

The treataent ooabination (45 hG ̂ ĝ ij and 10 kg 
lb>0) rcoosdod the ocnicsn height of 2j*6 oa olosoly follouod 
by tho ooublnation Pgkj (60 kg J?20g) and 50 kg PgO/ba) with 
20.1 ea on tho 15th day. On tho 30th (flowering) and 45th 
doyo aloo tho trcatnant conbination (60 he I'gOj aod 
30 Iig KgO/ha) recorded the nanimzr iieî it of 56*0 on and



Table 2(a)
tTolght of tbo plant (cn) 15th day after a ovine

Pg05 kg/ha SO
tl kg/ha 

30 40 ticas

30 19.0 17.0 18.2 18.3
45 19.5 13.1 19.7 19.1
60 19.9 19.9 19.0 19.6

KgO kg/ka
10 20.2 17.0 10.5 18.8
20 19.4 19.0 19.1 19.2
30 18.9 19.1 19.4 13.1
licaa 19.5 16.6 19.0

PgOg kg/ha
EgO 2 eg/ha 30 45 60 I loan.

10 16.6 20.6 19.2 18.6
20 19.2 10.G 19.6 19.2
30 19.2 10.0 20.1 19.1

iloaa. 18.3 19.1 19.6

C.0.(0.05) for nor/Unol ncaao 3 1.07
C.3.{0.05) for conbinatian a 1.®



fable 2(b)
llci-sbfe of tbe plant (on) 30tk day after sowing

P?05 Eg/ha £0
IJ kg/Em 

30 40 Ileen

30 34.9 32.5 32.2 33.2
45 34.2 31.0 34.0 33.6
60 34.5 35.4 34.9 34.9

EgO 1-g/iia
10 33.4 32.5 32.4 32.8
20 35.7 33.2 34.7 34.5
30 34.6 33.9 34.8 34.4
Uean 34.5 33.2 34.0

KgO Eg/ha 30 '
PgO^ kg/ho. 

45 60 Hcan
10 28.6 35.7 34.0 32.8
20 35.4 33.4 34.8 34.5
30 35.6 31.7 36.0 34.4

neon 33.2 33.6 34.9

C.3.(0.OS) for norsinal noons <= 2.45
C.D.(0.03) for conblnntion » 4.24

cnro



Sable 2(o)

Height of the pleat (co) 45 tb day after aouing

u kg/ha
PgO(- Krr/hc, 20 30 40 llcsn

30 36*7 36.7 35.9 37.1
45 30*7 36.1 39.6 30.1
60 40*6 40.5 38.3 39.9

KgO hg/ha
10 33*6 36.1 * 35.7 36.8
20 40.Q 38.1 39.0 39.3
30 36.6 39.2 39.5 39.1
bean 39.3 37.6 30.1

PgQjj kg/ha
E20 kg/ha 30 45 60 bean

10 31.3 40.1 39.0 36.0
20 39.7 38.5 39.6 39.3
30 40.4 35.3 41 #1 39.1

Hoon 37.1 38*1 39.9
c.lb(0.G3) for norginai aeono » 2*81C.D.<0.05) for conbination =* 4*07

Table 2(4)
Height of tho plant (cri) 60th day after oouing

]?2®5 kg/bo 20
11 kg/ha

30 40 bean
30 40.2 39.9 37.4 39.1
45 40.7 37.B 41.5 4 0.0
60 42.9 41.6 40.9 41.6

Ko0 kg/ha &
10 40.0 37.1 37.9 36.6
20 42.4 39.7 40.5 40.9
30 40.6 42.6 41.3 41.5

Hcan * 41.3 39.8 39.9

K20 kg/ha 30
P205 kg/ha 

45 60 boon

10 32.4 42.4 41.0 38.6
20 41.3 39.9 41.4 40.9
30 43.6 37.7 43.0 41.5

iiean 39?1 40.0 41.8

O.D.C0.05) for Darninal neons ES 3.13C.D.C0.05) for conbination £3 5.42
cn
GO
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Tabic 2(e)

HelcJ.it o f tlio p lant at horvool (ca)

-o<V> fcc/&aU  tJ
20

r  I:c/ca 

30 40 i lcan

30 41.0 41.1 33.1-j 43.3
43 41.7 30.C 42.9 A1.3
63 44.1 43.2 42.0 43.1

IlgO kj/Iia

10 41.6 *-* "> »■» 33.5 39.3
20 43.2 41*4 42.2 42.3
30 42.0 44 42.9 43.1

* 42.3 41 -4 41.2

r 2°i>
IlgO Isc/ho 30 43 60 Teon

10 M  n  rK
J ‘J * 0 43.1 42.0 30.5

20 42 .2 42.1 42.6 42.p
30 45.4

n  'i n 44.7 43.1

7'can 40.3 41.5 43.1

01 - ". (0 .0 3 )  f o r  a a r^ ia a l neano ~ 3*09
0 .3 .0 .0 3 )  f o r  conhination » 3*33
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oral 41 *1 ca respectively. "ho troatcmt conbination 
(33 lig it-p- ana 50 kg KgO/ha) recordod tho mainon. holjjit 
on the Goth day ao uoll ao at torveot.
(b) itebor of leaves nor plant

The otaeCTottono on nunber of leavco woro recorded 
on tho 15th* 30th» 45th and 60th day after oowlng end at 
harvest. The data uorc analysed separately end tho ncaa values 
ore presented to tabloo 3&J to '$j. Tho oaolyalo of rcrlaaco 
table io glvm in Appendix III.

□10 nuabcr of leaves uoa not directly influonced by 
nitrogen, phoophoruo or potato bat tho A x G interaction wao 
significant at 15 th doy. She treatment conbination pÛ j 
(GO fcg PgOg oafl 30 bg KgO/to) recorded tho nasloon nonber of 
5.23 locsreo.

to tho 30th doy (flowering) neither tho indiyidticl 
offoot nor thoir intoractiono yore significant with rcapeot 
to thio ctorcetor.

At 45th flay tho offeet of nitrogen olono woo olgnificsnt 
ancl the louer lovolo of 20 end 30 leg nitrogen per he yero 
on par bat both yero superior to tho treatment of 40 hg 
nitrogen per ha.

At GOth flay alao nitrogen had olgnlfleaat offoct in 
inorcooing tho rasobcr of leavco and toowed too very acae 
trend co that of 45th day. Tho U n n intcraotion uao aloo 
aigaificcat during thio otago and tho trcataont combination 
n ^  (50 hg nitrogen end 10 l:g potato per to) recorded tho



Table 3(a)
uuobar of leaveo per plant — 15th Seer after sowing

P205lsg/ha 20
H kg/ha 
30 40 rieon

30 3.17 3.08 3.03 3.09
43 3.20 3.23 3.10 3*18
60 3.10 3.13 3.22 3.18

ngO kg/ha 
10 3.12 3.10 3.12 3.11
ao 3.23 3*22 3.07 3.17
30 3.20 3.17 3.17 3*10

licon 3.10 3.16 3.12

SgO kg/ha 30
PgQcj kg/ba
45 60 lleaa "

10 2.33 3.27 3.00 3*11
20 3.03 3.25 3.18 3.17
30 3.22 3.03 3.26 3.18

I loon 3.09 3.10 3.10
C.D.(o.Ob) for narginol neons C 0.004
C.3.(0.05) for coabination. a 0.146

Table 3(b)
Hanker of leaves per plant 30th Say after sowing

P205 kg/ba 20
II kg/ha 

30 40 Hcen

30 S.72 6.17 5.98 6.29
45 6.67 6*38 6.17 6.41
60 6.10 6.53 6.55 6.39

Ko0 kg/ha
Cm

10

A

6.08 6.77 9.85 6.23
20 6.93 6.22 6.58 6.58
30 6.47 6.20 6.27 6.28

Hears. 6.49 6,36 6.23

KgO kg/ka 30
13205 kg/ha 

45 60 neon

10 5.97 6.40 6.25 6.23
20 6.52 6.48 6.73 6.58
39 G.30 6.25 6.20 6.28

i-een 6.29 6.41 6.39

G.£.(G*03) for narginal ceano = 0.493
C.I>.(0*03) for conblnatlon = 0.063

zn
CD



Hncbcr of lcavoc par plant 45tb day after eouing

?2°5 Us/fca 20
U kg/ha 
30 40 Ileem

50 7*9? 7.76 6.25 7.67
45 8*38 7.90 7*50 7.93
60 8.42 S.25 7.40 0.02

EgO kg/ha
10 0*33 8.42 6.93 Y.GD
20 8*52 7.97 7.00 0.03
50 7*92 7.55 7.42 7.63

i lean 8.26 7.93 7.30

PgOfj kg/ba
EgO l£g/ha 30 45 60 lk)3&

10 7.43 8*30 7.67 7 .09
20 7.70 7 .9 7 6.62 0.09
50 7.8? 7.43 7.58 7.63

Dean 7- 67 7 91 & 02,

.0 . (0,05) for narginal necno = 0*550
•0.(0.03) for combination » 0.918

Table 3(0)
Dumber of leaves per plant 60tii day after sowing

P205 kg/ha 20
n kg/ha 

30 40 ii©oa

30 6.97 7.15 6.12 6.74
45 7-17 7.03 6.67 6.96
60 7*53 6.77 6.62 6.97

EgO kg/ha

10 7*13 7.67 5.83 6.88
20 7.57 6.70 7.13 7.13
50 6.9? 0.58 6.43 6.66

noon 7-22 6.93 6.47

PgOf, Icg/ha
K p O  kg/ha 30 45 60 llean

10 6.38 7.18 6.87 6.88
20 6.80 7.25 7.B5 7.13
30 6.63 6.43 6.70 6.66

iksaa, 6.74 6*96 6.97
0.3.(0,05) for marginal cocos ts 0.429
C.B.(0.03) for conbination as 0.743

cn
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T ab le  3 (o )

Iteabcn? of loaves por pleat at iienrcot

22°5 20
V Iic/ha 
30 40 neon

30 3.95 4.20 3.30 3.04
45 I1 *c2 4.20 3.92 3.90
60 4.17 3 .GO 3.60 3.62

IC20 tg/lwi
10 4.15 4.62 3.10 3.96
20 4.23 5.05 4.20 4.09
30 3.55 3.53 3.63 3.59

lleca 3.93 4.00 3.66

KgO >zQfb& 30
lo0, Us/tKL 

45 GO Heon
10 4.22 4.30 3.33 3.9S
20 3.73 4.17 4.3S A.09
30 3.53 3.47 3.72 3.59
ticca 3.64 3.90 3.02

C.O. (0,05) for Dorclnal naans 0 0.420C.D. (0,05) for conblnatlon = 0.742
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naxtajn ntstoor of 7.66 leaves followed by (20 kg 
nitrogen and 20 kg potato por to) with 7.56 Icavca.

Tho 5 x K  and 3? s K interaction alone woro signi­
ficant at harvest. She treotncat eonbinatlGn n -̂j (30 kg 
nitrogen and 10 kg potato per to) recorded tho rnxiuun 
nun'ocr of 4.62 followed by njk,, (20 kg Bitrogon cod 20 Iiq 
potato per to) uith 4.23 leaves. Einllorly l k̂o (60 kg 
phosphorus sad 20 kg potato per to) recorded tho coxloua 
nanber of 4,30 closely followed by (45 kg phosphorus and 
10 kg potato) with 4.30 leaves.
(e) tftwber of branches per plant

Sat a on neon nunber of branoheo ore presented in 
table 4 tod tho onaljaio of variance table io given in 
Appendix 17.

The results ohou ttot tho effect of potash dona woo 
significant in increasing tho nunber of brantooo par plant, 
lototo at 30 kg per to woo significantly superior to 10 kg 
per to. It uas eloo observed that tho effect of potato on 
increasing the nonbor of branches per plait woo linear.
(d) Hooter of nodulco nor nlmt

Sho ncaa nnnboro aro presented in table 5 and tho 
analysis of variance tabic in Appendix 17.

The offeet of phosphorus alone was significant with 
reopoot to this character. Application of 60 kg 7̂ 0̂  per to 
significantly inoroaaod tho rajnbor of nodulco over tho lower
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Table 4 
tiuobcr of branches nor plsnt

E2Q5 lic/ha 20
IT kg/ha 
30 40 Moan

30 2.93 3.07 3.03 3.01
45 2.00 2.67 2.93 2.60
60 2.77 2.87 2.77 2.00

Eg0 lic/ha
10 2.40 2.53 2.53 2.49
20 2.97 2.07 2.97 2.93
30 3.13 3.20 3.23 3.19

ticca 2.83 2.67 2.91

EgO Iig/ba 30
P205 kQ/ha 

45 60 Koaa

10 2.43 2.60 2.43 2.49
20 3.13 2.77 2.90 2.93
30 3.47 3.03 3.07 3.19

neon 3.01 2.CO 2.80

C.D. (0.05) for narcinal neons =» 0,246 
C.5. (0.05) for combination ° 0.426
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lovolo of 45 end 53 Ice ~g% pos> to which uoro oa pea*. 'toe 
aatoor incroaocd feoo 18.03 -feo 26.44 end 46.9? «ith incraaoo 
to too level of phonjhoroo froa SO he pci? to to 45 and 60 leg 
pa? to rooneotivoly*

ulth rocpsa to nitrogen and potato thoa^ there was 
so cigoiflcost offoobs too hlcSioot levol of 40 leg nitrogen 
pea? to rcduoca too noflalo nanbor over too louar lovolo 
toilo tho nrnbor iaosooocxl olightlj vita too isoroaoo ia too 
level of potato.
(o) Bry t.'Oirtofa of aodnica _por Bloat

too noon valuoo oro grecsntad in toblo 6 cad too 
oaalyelo of vnriosca table in Apnendis IV.

It wee obcorvod that neither tho lovolo of nitrogen* 
ptooptoruQ cad potato aor thoir intoraotioao had any olgai™ 
fieant influence in incroaaiag too weight of noduleo per 
plant. Sousvas? it yea observed that highca? levels of nitrogen 
olichtly reduced too nodalo aeitot when eonparod to the louar 
lovolo* Bat iooroaeiag the level of ptoopboran slightly 
inoroaood too nottalo weight toile potato application did not 
help nato to inoreaso too ocnc*

U» field cad viola afetrlbatoo 
(a) Ktobor of oodo •nor pleat

too neon msdfoor of pods recorded oro giym in tablo 7 
and too onalynia of variance tablo la Appoadia V.

She offoot of potato aloao van oiGBificcat in. iaoreaoiag



Soblc 5 
Eadbor of nodulco per plant

U lig)3sa
PgOg L-g/ha 20 30 40 Lean

30 25.42 15,92 15.17 10.83
45 32.92 28,50 17.92 26,44
60 41.33 56.00 43.50 46.97

UgO bo/ha
10 . 26,17 33.67 25.50 28,44
20 41.03 30.75 23.42 31.75
30 32.42 36.00 27.73 32.06
Hcan 33.22 33.47 25.56

P.P 3 fcG/ba
SpO kg/ha 30 45 60 Heaa

10 20,42 21.42 43.50 20.44
20 22.50 27.92 44.63 31.75
30 13.53 30.00 52.53 32.06

Hoon 16.83 25.44 46.97

C.D. (0.03) for nor3inol nooao = 15.916
C.B.(O.OS) for conblnatlon a 27.567

Sable 6
Brj- wel^it of nodules por pleat Css)

PgOg kg/lm
0 Itg/iia 

20 30 40 £2eaa

30 41.25 29.17 35.00 35.14
45 41.67 43.33 30.83 38.61
60 59.50 70.00 43.75 57.78

EgO kc/lia
10 42.92 40.75 37.08 42.32
20 45.83 49.17 35.42 43.47
30 53.75 44.58 37.08 45.14
ilesa 47.50 47.50 36.53

22°5 Sfi/lia
Kg0 lig/ha 30 45 60 i'.eon

10 44 .53 35.42 40.75 42.92
23 35.00 40.00 55.42 43.47
30 25.83 40.42 69.17 45.14
Sloan 35.14 30.61 57.70

C.D.(0.05) for nar^rml ncona = 22,097
C.3.(0.05) for conblnatlon a 33.274

CD
ro
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the inatocr of podo nor plant, toilc nitrogen end ptoortonia 
roaatod mlfom with reopoot to tJiio character*

fho data toou that potato at 30 ts P03? && recorded tho 
coElnaa nsribor of podo (10,97) toieh woo olsnificsatly 
caporior to 20 l:g por to (9.G7) toioh in torn woo superior to 
10 Itg por to (9.04).
(h) Scnnto of nod

Sic noon valuco aro presented in tablo 0 and tho 
ocolyais of variance tablo io given in Append!:: V*

2to offoot of potato uaa aistiificmt in irioraaoiac the 
length of pod whilo nitrogen end rtoophoruo tod no oiGoifioont 
effect o’ith reopoot to thlo character.

Potato at 30 Iso por to recorded tho aasinuns length of 
5,4 cn sMch ma on par with 20 he por to, and both ve&o 
craporior to 10 he per to.
(o) HaaSor of ooedo por nod

2ho neon rraaboro cro presented In tablo 9 end too 
CEialyoio of variance tablo io given in Ajpnandis V*

13io offoot of potato alono waa aiffiifioont toila 
nitrogen end plwcrtoraa rcnoincd inoffeotivc to increooo too 
amber of cocao per pod,

Potato at 30 he por to recorded toe nctonun uatoar of 
7*27 oocda which woo on par with £0 2sg por to anil both uoro 
ouporior to 10 hg por to.



Table 7 
timber of pods per pleat.

P2°5 20
B 1^/bo

30 40 Eicon
30 10.13 10.21 10.33 10.24
45 9.64 9.82 10.06 9.G4
60 9.66 10.07 ' 9.67 9.60

Kq9 I:g/hs
10 9.24 8.C6 9.04 9.04
20 3.70 9.31 9.96 9.07
30 10.56 11.33 11.04 10.97

llean 9.83 10.03 10.02
P205 lrr/ba

Kg0 fcg/bc. 30 45 60 Ilcan
10 9.08 6.92 9.13 9.04
20 3.C9 9.87 9.S3 9.87
30 11.76 10.74 10.42 10.97
ticon 10.24 9.84 9. 00

G.b. (0.05) for mrijliaal aesas «= 0.571
C.3. (0.05) for ccoMmtiou « <3.983

T a b l e  ©  

lengfcb of pod (ca)

II k g / h a
TPgOg ~ks/im SO 30 40 ilcan

30 5*3 5.3 5.3 5.3
45 5.2 f*5 o 5*3 5.3
60 5.2 5.3 5*3 5.3

KgO kfl/bo 
10 5.1 5.1 5.1 5*1
20 3.2 5.4 5.4 5.3
30 5.3 5.4 5.4 5.4

Kean 5.2 5.3 5.5

Ko0 icg/ha£ 30 45 60
10 5.1 5.2 5.1 5.1
20 5.4 5.3 5.3 5.3
30 5.4 5*4 - 5.4 3-4

Ilcan 5.3 5*3 *. p.5.:?
C.P. (0*05) for DGTfjinai neaao ® 0.0§
C.B, (0.05) for ceablaatlcn = 0.16

05



Table 9
Hanker of scede por pod

Pg05 kg/bo. 20
IT kg/m  

30 40 ITenn

* 30 7*17 7.10 7*20 7.16
45 7*03 7.18 7.18 7.13
60 7.13 7.12 7.17 7.14

EgO kg/ha
10 7.03 6.93 6*93 6.98
20 7.13 7.12 7.27 7.17
30 7.17 7.33 7.33 7.28

Ilenn, 7*11 7.13 7 . IQ

P2°5 fcG/kc-
Kg0 kg/ha 30 45 60 neon

10 6.93 6.90 7.00 6.98
20 7.22 7.0G 7.22 7.17
30 7.30 7*33 7-20 7.28

i:ggb 7 16 7 13 7- 14

c.:». (0*05) for norgijial noons C3 0.110
O.D. (0*03) for combination C3 0.20?

Table 10
Seed yield por plant (g)

PgOg kg/ha 20
li kg/iia 

30 40 lioaa

30 1.72 1.72 1.73 1.73
45 1.5G 1.63 1.67 1.63
60 1.59 1.69 1.57 1.62

KgO kg/ha
10 1.49 1.40 1.43 1.44
SO 1,60 1.65 1.65 1.63
30 1.80 1.99 . 1.91 1.90

Eesrn 1.63 1.68 1.66

PgĜ  kg/ha
KgO kg/ha 30 45 60 I loan

10 1.45 1,41 1.46 1.44
20 1.64 1.63 1.63 1.63
30 2.09 1.84 1.77 1*90

licaa 1.73 1*63 1.62

C.3.(0.05) for nsrglnal E2cans = 0*136
C.D.(G*03) for combination » 0*336

aocn
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(d) Head .vlold nor nlent
2ko cccn ueights are presented in tablo 10 end tho 

analysis of vorlanoo tablo Is clvon in AppcndiK V,
Oocd yield per plant uas significantly influenced by 

levels of potash* but nitrogen and phosphorus levelo had no 
oigiificent offaot with rcapeot to thio character. She oaselnan 
ooed ylolil of 1.90 g woo recorded at a SgO level of 50 kg 
per ha tfidoh uaa oicelflcaatly ouporlor to 20 kg per bn which 
in turn uao significantly superior to 10 kg per ho.
(c) 100 Gooa nolrht

She ncan mluoo oro givfas in table 11 and tho analysis 
of variance toblo in Appendis V.

She 103 oeod weight oca DlQdfiCKitly increased by 
increaaod levelo of potash bat nitrogen and phosphorus ronainod 
uaifora. She potooii levelo, 30 leg and £0 kg, wore on par 
oca both ’.sore superior to 10 kg per ho. Potash at 30 kg per 
ha recorded tho oaxiaan 103 grain. uoi$it of 4.62 g.
<f 1 C-raln yield

2ho neon grain yields oro presented in table 12 oral 
the oaelyeis of variance tablo in. ApgcnQls 71.

Ao in tho caso of tho various yiold attributing factors, 
potaoh alono had direct and oicnificoat offcat in increasing 
tho groin yiold. Potash at the rata of 20 kg por ha recorded 
tho naisinm groin yioM of 1757 kg pea? ha which won signi­
ficantly superior to the potash level of 20 kg per ha 
(1514 kg/he) which ia turn uao superior to the louoot lovol



67

100 Dead vo l$it (g)

II teg/h&
Po0r kg/ha 20 50 40 i:c »

I I »  ̂ l l l .  I.HlIl *CUpPfcriHllH ll M 1  ITTH^ ' l l » p * »  !■ !*  < n i l  I I  r » l  *1 ' »  *“  'I I I ' '  '* -~ T ~ r  I I  ' >1 r~ ‘̂ —— **"-**-* 1 • »■■■■■. »«----

30 4*58 4.59 4.59 4.59
45 4.50 4.57 4.50 4.35
60 4*49 4.54 4.55 4.53

KgO kg/hs,

10 4 *90 4*43 4*41 4,45
SO 4*49 4.66 4*62 4,53
30 4.57 4.33 4.70 4.62

uCCfi 4*52 4*56 4.50

Po05 kg/ha
K g O  kg/ha 30 45 60 tkm

10 4.38 4.38 4.39 4.45
20 4.56 4.63 4.50 4.59
30 4.61 4*64 4*61 4,62

Eicon 4.59 4*55 4*53

C.I>. (0,05) for narglnaL ncano «* 0,115 
C.D. (0,05) for eoabinatioa » 0*199
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of 10 hg per to (1355 &g/to).
Shflxw was bo significant response to the applied 

nitrogen. aid phosphorus for grain yield. Houcvor nitrogen 
to! dhoia on increasing treed upto 30 hg por to boyend toioh 
tlio yield doolinod. But it vsjs observed ttot there vea a 
decreasing tread with increase in the level of applied 
phoDj&oruo.
(s )  Hhuaa yiold

She scon yields arc presented ia table 13 and tho 
analysis of variance tablo in Ajspondis Vi.

Bbnsa yield ohowod no significant offoot uith increase 
in tho level of oithor nitrogen, phosphorus, potato or their 
interactions.

But there uao a tread for increasing yiolda with tho 
increase in tho level of nitrogen. Cinilcsiy incroooe ia 
tho loved, of phosphorus froa 30 to 45 hg per ha inoreaood the 
btooa yiold, hut whoa the phosphorus level vos inoreaood to 
60 Iig por to tho yiold declined.
(h) Harvest index

2ho neon valueo are presented in. tablo 14 end tho 
analysis of varionce tablo in Appendix 71.

Geithor tho individual effoet of nitrogen, phosphorus 
and potaofij. * i nor their interactions van oigniflooBt in 
increasing the torvoot index. But increasing tho level of 
nitrogoa slightly decreased the torvoot lad ex and higher 
levels of potato slightly increased it.



f able 12

Grain yield (Isg/ha)

PgOg kg/ilS 20
N IZQ/hD, 

30 40 Tlean

30 1572 1992 1573 1573
45 1430 1316 1597 1524
60 1400 1579 1304 1523

KgO kg/iia 
10 1418 1293 1353 1355
20 1439 1323 1575 1514
30 1662 1864 1746 1757

ITeaa 1505 1562 1558

KgO kg/ha 30

i?205 tss/ha 
45 60 ilcen

10 134? 1309 1400 1355
20 1311 1518 1314 1514
30 1.-79 1744 1649 1757

Ilcan 1573 1524 1523
0.0. (0.05) for casvdnol namo E3 147.3
G.D-. (0.05) for oonbi.mtion S3 255.1

I T Us/ha.

Table 13
Bhnoa yield (kg/ha)

Po0r* kg/ha 20 30 40 Hem
.„ F 3  ,-------- r--r - -,- ---------------- ,.~.--------- ,—  ----- —

30 24G2 2505 2320 2432
45 2513 2636 2796 2656
60 2477 2320 2672 2539

E0,Q kg/ha
19 246? 2625 2553 2540
20 2524 2409 2034 2549
30 2404 2593 2652 2950

Zleoa 2465 2563 2620
?205 kg/ha

KgO kg/ba 30 45 60 Tieon
10 2496 2723 2413 2548
20 2318 £651 26?S 2543
30 2483 2563 2560 2550

ileaa 2432 2656 £353
C.2.(o,G5) for nsrglnal mcma » 179.9
C.3.(G.QS) for ooabimiion ® 311.6

03
Xi



14
Earsraot iofieg

E ks/ha
Pg05 ko/tB 20 30 40 Iloaa

50 36.2 35.3 36.3 36.0
45 34.9 34.S 34.7 34.0
60 35*3 35*7 34.2 35.1

KgO kg/ho
10 34.8 33.0 33.8 33.6
20 34.6 35*2 35.2 39.0
39 37.1 37.5 36.5 37.0

Ileon. 35*3 35.2 35.2
Pg0~ kg/im

SgO kg/ha 30 45 60 nc-ca

10 33.9 32.7 33.0 33.0
20 35*9 x>4»7 34.A 55.0
30 38.2 36*8 36*5 37.0

ISeaa 36.0 34*8 32.1

C.B. (0*05) for ncr£inal 00:223 « 3.16
0.3. (0*05) for GODtiijiati<m » 6.1Q

S a f c l c  1 0

fofcol Qsy nouScr Ê,o£iuGtiGEi (is^/ha)

n kc/h&
P20cj kg/ha 20 30 40 i-OSa

30 4489 4640 4456 4328
45 4441 4624 4931 4665
60 4441 4611 4671 4574

KqO kg/ha
10 4347 4305 4371 4341
20 4442 4536 4746 4576
30 4561 5031 4939 4830

tieon. 4437 4625 46-36
kg/lia

SgO kg/ks. 30 45 60 Hoas.
10 4307 4452 4265 4341
20 4357 467? 4694 4570
30 4920 4666 4764 4850

lleaa 4226 4665 4575

o.o* (0*05) for corsinal ncano « 256*1
C.B. (0.05) for coDfcinatioa » 447.1

-vl
o
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U> natter racoduotion

The mean values arc presented in table 15 and the 

om lyolo o f variance table in Appeals VI«

nitrogen cad piiCDphorao hsd m  significant influence 

in Increasing the dry natter txrcchiotlQiu But thcro woo a 

trend for Ory cotter production to increase ultb increase 

in the level of nitrogen* Similarly in  the qaso of phosphorus 

also an increasing tread was observed upto 45 kg beyond ubleh 

the total dry cotter production declined*
-phc effect of potash in inereaeiBg the/ total dry natter 

production. oao significant* The potash Xovol of 50 kg per bn 

recorded %he aasinua dry natter yield and \sob significantly  

superior to 20 sod 10 leg per ha yhlck wore on per#

111 * gnto&Q etncliea

(o) Or, take. of nitrogen.

The neon values are presented in table 16 end the 

analysis of variance table in  Appendix VIS #

Effect of potash alone uoa Dignlflcont In Increasing 

the nitrogen uptake* Botash at 50 he per ha recorded the 

,Dsatao uptake of 125*77 kg per ha which woo significantly  
superior to 10 end 20 Isg KgO per ha which uoro on per*

I&ougU the levolo of nitrogen oad phosphorus could 

not pi@iifiaan.tly influence tho uptake* increase in the level 

of nitrogen Ghonod an increasing trend* DinHorly higher 
dooco of jhaophorsjo also Increased the nitrogen uptake npto

mailto:pi@iifiaan.tly


EqM.0 16 
Optoka of nitrogen (kg/fea)

E? kg/ha
EgOg kg/ho 20 30 40 Eicon

50 113.55 119.16 117.97 116 .09
45 113*31 122.60 125.25 120.72
60 114.56 121.28 121.90 119.25

S^O kg/ha
10 100.20 115.50 115.71 113.14
20 115.19 117.09 121.57 117.95
30 118.02 151.45 127.64 123.77
IJeaa 113.81 121.35 121.71

EgOg kg/ha
Sp0 ks/SsG 30 45 60 neon

10 111.31 115.00 112.22 113.14
20 112.14 121.23 123.49 117.95
30 127.23 123.05 125.03 125.77
lioan 116.09 120.72 119.25

C.D. (0.03) for rsarciml noma = 7.591
C.D. (0.03) Sot conbin&tion = 12.322

fable 17 
Optake Of p&osrSiomac Ckg/iia)

PpOg kg/tia 20
0 kg/ba 
30 40 Hean

30 6.26 6.61 6.70 6.59
45 6.34 6.80 6.87 6.70
60 6.33 6.92 7.23 6.83

KgO "iXQ/liQ. 
10 6.12 6.55 6.70 6.46
20 6.45 6.79 7.25 6.63
30 6.36 7.26 6.06 6.S3
ilean 6.31 6.87 6.94

KpO kQ/ho. 30
BgOg kg/ha 

45 60 Heaa

10 6.30 6,56 6.52 6 .4 6
20 6.69 6.98 6.82 6.83
30 6.78 6.56 7.15 6.83

tieaa 6.59 6.70 6.83

0 .3 .  (0.02) for norgiaal neana *» 0.359
0 .3 .  (0.05) for conbination. = 0.523

ro
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45 Esc go? to, boyead which tlio aptoho declined.
(b) Potato of Bfaoophorua

5ho csoan nptolto valuoo csro prcoonfccu in tablo 17 and 
tho cnolyoio of voriBiicc tablo ia ApgeruUs. 7IX.

a o  upteSte of phoophorsa tas olenifieently influenced 
by tho lovelo of nitrogen, nitrogen at 40 &3 por to recorded 
tho m a t a m  uptoto of 0.94 Kg P°v Em uliich uao oa par uith 
30 isg por to hut both ooperior to 20 Isg D/to.

though the levcla of r&ooj&oraD anil potato did not 
tafluasoo tlio EfeoDghorua ugtoito olgniflaantly, tho inoroaoo 
ia tho level of thooo nutrionto alifjitly iacrooooa tho uptato.
(e) Uritato Of totoch

■Ejq aeon valuoo oro presented in toblo 18 end the 
Gtolyolo of vosloaco tablo to Appendix VII.

2to offoot of potato oloao woo oigaifioont ia iacsoaoioe 
tho potash nptoho by the ploato. Potato at 30 Kg nor to 
recorded tho caaicun potato uptake of 27.09 Kg por to which 
woo oloaifioontly superior to 20 kg &>0 par to uhloh In taro 
woo 3i<3Ji£iesntly superior to 10 feg KgO nor ha.

Sto nitrogen and ptoophorua did not influence tho 
potato uptoJto by plants olgalfioantly.

IV. Quality ctomot.era 
(o) Protoin contaat of (train

Eho aeon x’totoia pcrceatoGeo era given in tablo 19 
end tho catslyolo of vorionoo table i s  Appendix VIII.
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Rafale 18 
Uptake of potaoli {kg/ha)

P20g ke/iaa 20
ET kg/ha 
30 40 Ilean

30 22.93 22.80 2 3 * 1 2 2 2 .9 6

43 £3.76 23*76 23.31 23.61
60 21.70 22*93 21.54 22.0 6

SgO kg/ha
10 20.42 1Q.1S 18.33 18.97
20 21.76 23.46 22.45 22.56
po 26.23 27.04 £7.20 27.09

neon 22.80 23.16 22.66

Po0r kg/ha
Cm ^

KgO kg/ha 30 ' 49 60 Kean

10 19.16 18.93 18.81 10.97
20 20.94 £2*88 23.65 22.56
30 28.76 29.00 23.51 27.09

I-C32. 22.96 23.61 22.06

0*3. CO.03) for merginGl nocsm a 2*730O.o. (0*03) fee eon&lBatica » 4 .7 6 3
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t’oithor tho individual effect of nltrooon, phoojhorua 
and potash nor their interactions was found to taro any 
olcaifleant influence oa tho protein content of crolno. 
However thoro woo a alight increase in tho protein content 
with increase in tho level of nltrOGsn ( upto 30 1:3) an! 
phospJiorao while o. reverse trend was noticed with inorccental 
doocs of potash.
(b) groin rrrotein .yield

She aeon values’ oro presented in table SO and tho 
onaljrolo of variance tablo in Appendix VIII.

She effect of potash was significant in increasing 
tho grain protein yiold w’alle tho various lovolo of nitrogen 
cad phosphorus remined unlfom. 2ho caxinua grain protein 
yiold of 410.£6 hg per hn wae recorded at 30 is KgO per ha 
uhlch was significantly superior to £0 hg SgO per ha which 
in turn, was significantly superior to 10 Isg EgO per ha.

She inorconod lovolo of nitrogen slightly inoroaood 
tho grain protein yiold while doooo of phosphorus showed a 
rcvoroo tread. 1

Cc3 .Protein contoat of _thuso

' Tho noon pcrocatogo values aro presented in tablo 21 
and tho analysis of variance tablo in Appendix VIII.



Table 10
Protein content of erein (*1)

Pg05 kg/ba 20
0 kg/ha 
30 40 Hem

50 22.87 £3.6? 23.67 23.40
45 23.46 23.96 23.42 23.61
60 23.75 22.67 24.00 23.05

EgO ks/Iia
70 22.71 24.62 24.04 23.79
20 23.83 23.46 23.79 23.69
30 23.54 23.21 23.23 23.36

I lean 23.36 23.76 23.72

Ka0 113/ha, 30
PgQ- kg/isa 

45 60 iJaan

10 23.29 24.00 24.08 23.79
20 23.75 23.71 23.62 23.69
30 23.17 23.12 23.79 23.36

I Icon 23.40 23.61 23.02
C.D. (0.05) for oarginal noono 
C.B. (0*05) for aonbinaticn

■= 0.842 
° 1.459

Sable 20
Grain protein yield (kg/lia)

2a0g ke/ba 20
IT kg/ha 
30 40 fleon

30 361.14 374.42 371.31 260.96
45 343.19 359.16 372.69 350.25
60 352.20 372.32 361.94 362.15

KgO kg/ha
10 321.22 314.75 324.20 320.06
20 342.74 358.16 372.74 358.55
30 391.57 423.00 400.00 410.86
Uean 252.18 360.63 268.65

PgOg kg/ha
KgO Ug/ha 30 45 60 Meea

10 3 1 1 .2 0 211.74 337.15 320 .0 6
20 359.64 359.53 356.47 350.55
30 435.95 403.70 392.84 4 10 .0 6

I loan 260.96 358.35 362.15

0.3. (0.05) for nascinal neaao = 30.976
C.b.(0.05) for conblnatlon = 52.633

02
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She data Show that the protein content of bhusa was 
influenced by neither nitrogen, phosphorus end potodh nor by 
their Interactions. However hi$icr levelo of phosphorus 
olightly increased tho protoin content of bhuoa whilo 
potash showed a revoroo trend. Eat there was a alight 
increase in tho protein content of bhugg with increased levol 
of nitrogen upto 50 hg per ha beyond which there uao a slight 
decline.

(<1) rodder protein vlold
The noon yloldo aref presented in table 22 and the 

analysis of variance table In Appendix VIII.
She fodder protein yield uao not significantly 

influenced either by the levelo of nitrogen, piioophoruo and 
potaoh or by tholr interactions. Bat on inerccsoo in protoin 
yiold was notloed with Inorooae In tho level of nitrogen 
uhile a reverse trend woo oboervod with higher levels of 
potash. In the ease of phosphorus protein yiold uoo 
ineroaoca by increasing tho level fron 20 to 45 hg per ho 
bat a further inoroaoe declined it.

V. boll analysis
(a) gotol nltroncn content ..of fee ooil after tho oxocripcnt 

She ncan values oro presented in tablo 25 end tho 
analysis of variance tablo in Appendix lit.

She total nitrogen content of tho soil uao not 
directly influenced by tho lovolo of nitrogen, phosphorus or 
potash.



Tablo 21
Protein content of Kiusa (6)

PgO^ kg/ha 20
H kg/ha 

20 40 Been

30 13.44 13.65 14.37 13 .8 2
45 13.54 14.69 13.65 13.96
60 13.75 14.17 14.06 13.99

EpO kg/ha
10 13.44 14 .69 14.69 14.27
20 13.96 13.96 13.65 13.86
20 13.33 13.CS 13.75 13.63
Hoon 13.53 14.17 14.03

EpO kg/ha 30
P̂ Of. lcs/ba 

45 60 nesn
10 14.37 14.27 14.17 14.27
20 13.63 14.06 13*05 13 .8 6

20 13.44 15.54 13.95 13.65
I lean 13.82 13.96 13.99

C.D. (0.05) for uarsinal noano => 0.776
C.3. (0.05) for combination « 1.344

Sable 22
Fodder protein yield (fcg/Sia)

PgOg Isa/ho 20
n kg/ha 

30 40 iicaa

30
45
60

346.35
365.07
365.29

370.39 
413.41
305.39

368.25
4 10 .16
400.01

362.32
396.22
383.57

EpO kg/ha 
10
20
30

356.66
375.05
346.21

407.10
373.41
380.60

3b8.sa
300 .38
391.05

337.61
379.21
375.29

IJeaa 359.57 389.73 392.81

EgO kg/ha
PgO- kg/ha 

30  ̂45 60 ilccn
10
20
30

384.50
343.06
359.34

412.55
328.25
377.05

365.69
396.33
300.68

267.61
379.21
375.29

nesn 362.33 396.22 383.57
0.0. (0.05) for carelnaX neano = 34.633
0.0. (0.05) for codbination » 59.987

<L
CO
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But tho ocnbincd offcofe of phosphorus ond potooh uqo 
found to bo oiGulfleant. "bo treatment conbination p̂ li~
(60 Izq $2%  orsfl 5° I;C Kg3) recorded tho noxican ooil nitrogen 
content of 2700 Ire per ha followed by p^2 (50 Iig PgÔ  end 
20 hg KoO) end p0lt0 <4S he Po0r and 20 hg K?0).<U u £• ✓ <•
(b) Available Tito obhorao. content in tho ooil of tor fee 

cxperjaont
Eho aeon values oro preomtod in table 24 and the 

enalyolc of variance tablo in Appendix IX.
Ehoro uao no aicniflcant offcct for tho different 

lovolo of nitrogen, phoophorao ond potash and their Inter­
actions on the available phoophomo content of tho soil.
But tho available phoopfcoruo tasdod to 1002*0000 with inoroaoo 
in tho level of applied phoophoruo. Higher uocco of nitrogen 
Oiiowod an upward tread in lacrcaaing tho available piicophoras 
content of tho ooil.

lotsoh did not ixsve any regular effect on tho 
available jfcoophoruo content.
(0) Available potooolun oontont in tho ooil after tho oxiiorlncat 

The neon data ore presented in tablo 25 end tho 
analyoio of variance table in Appendix IX.

neither tho individual offcot of nitrogen, phoophoruo 
and potash nor their interactions influenced the available 
potodh content of tho Boil. But there uao a trend for 
inoroaoo in tho available potanh oontont of tho ooil -with 
inoroaoo in tho levelo of nitrogen, phoophoruo and potaoh.



iQblo 23
Total nitrogen content of the ooil after the Gkpcrinent (kg/ha)

P205 kg/ho 20
13 kg/ho. 
30 40 noon

50 2500 2557 2333 2500
45 2600 2600 2500 256?
60 2500 2400 2567 2439

KnO kg/ha
10 2433 2533 2453 2467
20 2500 2535 2567 2533
30 2467 26*JO 2600 2556

neon 2467 2556 2533

Kg0 fco/ha 30
E£0r; kg/ha

45 60 Hean
10 2433 2500 2467 2467
20 2667 2533 2300 2533
30 2400 2567 2700 2555

I loon 2500 2567 2403
C.D. (0.05) for Darsinal noans a 147.1C.B. (0.03) for conblnatlon a 254.7



Table 24
Available i&oeiiioma coatcat of tbo aoil after 

tlio osperiaeat Oto/im)

i’gOj. JCG/liC. 10
n Isg/ba 
20 20 Uoon

30 46 64 .49 53
45 60 62 74 65
60 69 70 59 66

Et,o ke/isa.
10 63 64 63 63
20 50 57 57 57
30 54 75 63 64

nesn 50 65 61
r2°5 It£!/ha

ICgQ ks/iia 30 45 60 iieoa
10 47 74 69 63
20 55 62 55 57
30 5G 60 75 64

lioaa 53 65 66
0.3. (0.05) for rifirglnal neona ' — 14.7
C.O. (0.05) for coabinatlaa a 25.5

ooo
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i&blB 25
Available potaealuu contest of the ooil often tiio osvoniocnt 

(kc/ha)

|20g Isa/ha 20
P fcg/ha 

30 40 ilecn

50 G3 C5 109 97
45 101 104 123 110
60 123 117 101 114

KgO kg/ha

10 95 97 10? 100
20 103 106 112 108
50 109 114 113 112

Hean 104 106 111

Ep0 kg/ha 30

? 205 leg/ha 

45 60 Ueon

10 05 109 106 100
20 116 112 97 108
30 90 100 130 112

noon 97 110 114

0.3.<o.05) for narclnol soaae = 25.1C.3.(0.05) for conbination » 40.0
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in. Correlation otndloo

She voiaoo of einplo coErolatlon caeffiGicato oro 
presented in table SS.

Groin yiold uao ai£5nifioaatiy o M  pooitivoly 
eoss'elated'uith 620 nunbes? of pods, noEbor of sceda per pod, 
laagtb of pod, 100 ooal nelght, nitrogen nptolie, phoopfcomio 
uptake and potash uptake end tlio correlation eoofflolcato 
uoro 0.3305, 0.51G3* 0.4670, 0.3509, 0.7093, 0.4C40, 0.6032 
rcnpoctivoly.

Erotoin aontoat of tho grctin uaa pooitively osd 
oleaifiosntly correlated uliis. tho protoin content of the 
bbooa cad tho 'r' value uca 0.4702.

natter production of tho crop cas positively 
and qignifAcsntly eoErolatcd tilth nitrogen and potooh uptakes 
cssd tho valuoo aso  Q.G393 and 0.7562 raopcctivoly.
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Table 26
VoIugd of olnplo correlation coefficients

01 .Bo. Choraotaro correlated Correlation
coefficients

1. Grain yield x Rudbor of podo per plont

2. Groin yiold x number of soedo par pod

3. Crain yiold x Length of pod

4. Grain yield x 100 ooed weight
5. Grain yiold x II upbako by crop

6. Grain yield s PgÔ  uptake by crop

7. Crain yiold x KgO upteko by crop

Q. Protoin content of the grain x
Protoin oontont of tho bhuoa

9. Dry nattor production of tho crop x
13 uptake by crop

10. Bry nattor production of tho orop x
IlgO uptake by crop

0,3565®*

0.5169**
0.4676**

0.5609**
0.7093**

Q.4S40*®

0.6032°*

0.4702*®

0.0092°®

0.7562*®

®*0lcniflcant at 0.01 lovol



DISCUSSION
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Tho proaent investigation wao an attenpt to find out 
the offoot of U, I? and C on tho growth, yield as! quality of 
block gran grown in rice follou3 during tho third crop eeaaon. 
2hc rcoulto obtained fron the study are diocuoocd belou.

X, growth choraotora
(a) Hclpjht of olsnto

(fr.blo 2(a) to 2(o), I'ig.3, Appendix II)
It con be ceesi froa the roculta that thoro uoo ao 

aictiifioant diffcror.ee in plant hoight duo to lovelo of nltrogoa 
at nay atago of plant growth under otudy. 2hio cay probably 
ho duo to tho fact that tho loucot level of nitrogen tried 
(20 kg per ha) right bcsvo been auffielcmfc to attain m x i a u n  
plant hoi git. fhio io in ogrca'aest uith tho findlngo of 
Ohattaoharya (1971) in gran raid of Hathcocli (1975) in ooyabeon.

Oho noa*-oigrdfIoant cffcot of different lcvclo of 
phosphorus on plant height ahowa that 50 kg fgO^ por ha is 
ouffieiont for obtaining ontinua plant height. GInilor 
non-ol0iifleant rooponso to cddod phosphorus woo oboorved by 
Gill and Cheoaa (1976) in ounnor rung. But on inoreooe in 
trend noted with increase in lovelo of phoaphorua fron 30 to 
60 kg per has woo in agreement uith tho findings of i?ando
(1972) in Puoa Boiaokhi nang, rcrrori o£ al. (1976) in 
aoyobean and of Itahatonya (1976) in bean plont.



85

Hie offoot of different levelo of poioah on plant 
hoigjit was nloo not significant at any otago of crop Growth. 
Dioilor rcoulto ucro roportod by holes and Sherwood (1963) 
and Groacnon (1974) in ooyabcan. But tho InorcasinG trend 
notod with inereaao in lovolo of potash on plant height coy 
bo duo to the woll known offoot of potaaolun in promoting tho 
growth of noriotcnatio tioauo (Tiodalc and Saloon, 1973).

"Though tho Individual offcoto of phosphorus ead potash 
woro not significant in inoraooins the plant hcigat, thoir 
oonbinod offoct wan significant at all otagco of growth. It 
oon bo occn firon the neon tabloa that thero von an inoroaoo 
in trend in plont height with inereaao in lovolo of phosphorus 
and potash end aa ouch tho cumulative offoot of theoo nutricnto 
night have incroasod the plant height significantly. It con 
bo soon, that the nininua height was rcoordad for tho louoot 
levelo of pLioorliorao end potaoh whrouf̂ iout all the stages of 
crop growth, iron tho early otagoo of growth upto tho 45th 
day after cowing tho bluest levels of I? and ic ucro found 
to increase tho hoight of planto clgnifieantly over that at 
tho lowor levels. As regards tiie response of eropo to 
phoaghorus, it is woll known that tho boot rccponoo Is obtained 
in tho early stacks of growth which decreases Gradually with 
tho approach of naturity (Block, 196o). But tho offoot of 
potaoh is fouod to bs different. Ao naturity odvanoos tho 
height of planto Increases with iacroaao in tho lovol of 
potoah oven for tho lowcat level of phosphorus. This shows
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that V end E cl£it havo cnbancod the nloroblel activity In 
tho ooil which holpod tho plant in fixing atnosphorlc nitrogen 
cad hotter utilisation.
(b) Uunbar ol lcavoo per plant

(Table 3(a) to 3(c)( rig. 4» Appendix III),
Scon tlio tables it can bo noted that nitrogen levels 

hog no effect oa altering tho nunbor of leavoo in the early 
otagoo of crop grouth. However, at 45th and 60th doya after 
cowing tho hl̂ ieot lovol of nitrogen reduced significantly 
tho average loaf nuabor ovor the lower lovelo and again at 
harvest thoro woo ao difference duo to nitrogen lovelo, Tho 
number of leavoo io a genetio choraoter end oo norcally it 
io not offeotod by the nitrogen levels. The reduction In the 
author at tho highest lovol of nitrogen application on 45th 
end 60th day any bo duo to tho bettor transformation of tho 
nitrogen by dootruotivo oaneooenoe fron tho lcavoo to grain 
filling, and at harveot otagc tho difference cay have levelled 
off.
■ Tho effooto of different lovelo of phoaphoruo and 

potash woro not oignificont on tho number of loaves per plant 
at any of tho growth stages studied. But there was oa incraaoe 
in tread uith doses of phosphorus in till the otagoo in reopoot 
of this character, uhllo nodiua dooo of potash was found to 
produce higher loaf anchor conporcd to other levels fron 
30th doy onuords indicating that beyond 20 leg EgO por ha
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it nay aot bs neoeooary.
Tho intcreotion betwoen nitrogen cad potassium was 

found to bs algaifieant at 60th day after planting and at 
harvest. At both thooa stages 30 Eg tl * 10 Eg Kg0 reooxded 
the naxinun nunber of leavoo. Tho decrease in trend with 
increase la levels of nitrogen nicest hove been coro than 
coir.pQaoa.ted by potaooiun application, thereby indicating the 
necessity of potaooiun nutrition along with nitrogen to 
increaoo tho nmiber of losveo por plant.

Tho V x E interaction was aisoificant at 15th day after 
sowing coil also at harvest. The trentrmt combination 
(60 hg i'gOp and 50 leg EgO/ha) end jvh£ (60 hg PgÔ  and 20 &g 
K00yfea)rsoordod tho naxicasa nuabor of loaves at 15th day 
after cowing and at horvoot respectively. The significance 
noted in tho 3? s u interaction uoy probably be duo to the 
cueulntlvo offoot of these nutrients in increasing the nunbor 
of loaves.
(a) Utaiber of .tmanohao oca? plant

(Table 4, fie- 5, Appendix IV)
Tho rocrolto oho;.’ that tho different lovelo of nitrogen 

did not algnificantly influence the nucber of brenoheo per* 
plant which was in oonfomity with tho findings of ajiokla 
(1964) and Dhattacharya (1971) ia grea. Sinilarly tho various 
levels of phosphorus under study did not influence this 
character significantly, but en increase in the doso of 
phosphorus reoultod in a alight reduction, in tho uaaber of
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brstohoo. These nay perhaps be duo to the foot that the 
lowest levels of nitrogen end ̂ wophoruB applied have boon 
sufficient for obtaining tho Daaicun rrnnber Of branches.

Tho effect of potato in Influencing thlo elisKiotcr 
was significant. There was a linear relationship between the 
lovoio of potato end the number of branches per plant* 
then tho level of potato \iaa raised froa to to 20 and then to 
50 kg per hca the amber of branches increased fron 2.49 to 
2.95 end 5,19 respectively recording a olgniflonnt difference 
bote-con successive levels. Sotsah io known to increase nerl- 
stenotic tissue, nalntairsins cdequatQ water relations etc. 
helping batter plant growth including branching* Thao tiie 
favourable effect of potash upto 30 Jsg par ha in, the dovelop- 
aoat of branches is clearly brought oat.
(d) Ihmbag of nodules go? pleat

(Sable S» ?is.6* Appendix IV)
The results reveal that the different levels of nitrogen 

did not oigaificanfely influenoe the number of nodules per 
plait and this io in ogreeooat with tho findings of filtora 
tsad Oin̂ i (I960) end Snlth et ad, (1968) in soyabean.
However a reduction of 30,9 par coat in tho somber of nodules 
was noticed then the level of nitrogen woe increased froa 
20 to 30 kg por to. This cay be duo to tho foot tiiat nitrogen 
firing bacteria, when provided with readily aasinilcblo 
nitrogen, boeono loso active in fixing ateonhherlo nitrogen, 
thus retarding the forcation of nodules. This io in aseeeaont
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with t’110 findingo of Babin and Ignatenko (19o9)» Sosa (1970)* 
Baboo (1974) oad P-esanohon Baa and iScflcr (1973) la ooyabom 
cad of huthuoaaay (1973)* JoyoQcvoa ana Srooahnran, (1975) and 
Posnoooo end Gcorse (1973) la groundnut.

It can be ocen that tbs increase ii tho level of 
thoophonio sifyiificmtly increased the nusbor of nodules por 
pleat. Phoothoruo at 60 kg/ha recorded tho ssxIekei nuabes 
of 46.97 nodulea followed by 45 and 30 he ~2°5 

26.44 end 13.03 nodulco respectively. She inoroaocd levels 
of phoaphorua night havo Inoreaood tho activity of sfiisobia 
end ttaa tho nunbor of nodulco. Sioilor increase in tho nuabor 
of nodulco with increase in the lovelo of phoophorua woo 
oboorvod by Bochpoado and Bathkol (1965) in Drain been* Shama 
and Gasg (1973) la coupon end by Choudhury at al, (1975) in
C3?aa.

She o f f o o t  o f  potaoh l a  in o ro a o in g  th o  m & ber o f  

nodulea  p e r  p la n t uco n ot o l f f i i f f ie o a t .  But a  s l i g h t  in erea oo  

(12.73 p o r  c e n t )  voo n o t ic e d  when th e  K gO )level wao In creaocd  

f r o n  10 to  30 k g /h a  end t h is  i o  i n  agrccn cn t w ith  tlio  f ln d ln g o  

of Cheonoy (1974) in  coupon.
(e) hsv woifivb of noauloa nor ulnnt

( f c b l o  6 ,  rie.7, Appendix IV )

She d a ta  ohou th a t  a s lth o s  th e  in d iv id u a l n u tr ie n to  

n o r  t h e i r  con b in a tion o  a t  th o  v a r io u s  l o v e lo  did in flu e n c e  

th o  w eight off nodulea p o r  p la n t . However, uhen th e  l o v o l  o f



90

nitrogen wao inoreasod from 20 to 40 kg per ha tho weight of 
noduleo per pleat vxas reduced fron 47.50 Dg to 36.53 ng ahouing 
the oano pattern of reduction ao noticed in tho caeo of tho 
masher of noduleo per plant. 7M b again nay bo duo to tho 
foot that nitrogen fixing bacteria whoa provided with readily 
oooinileblo nitrogen boeono loss active in fixing e.iaoojhErlo 
nitrogen thuo retarding tho forootion of nodelee. Sioilar 
rooalto uoro repor-tad by Hubes (1974) in coyabcan, Joyadovan 
and Srecdhoron (1975) end Punnoooo and George (1975) in 
groundnut, and by Papanicolaou et ol. (1977) in boons 
(Etooeolua y-jV-or-lg)«

fhough tho incremental dooes of phoaphorao did not 
oignifloantly influonea tho weight of nodules per plant there 
von actually an increase Iron 35.14 ng to 57.7S vq whan tho 
level of phosphoroo woe inorooaod tsoa 30 to CO kg per ha.
2hc favourable offcct of phoobherao in increasing tho umber 
of noduleo per pleat night have contributed to tho incrcooa 
in dry weight of noduleo per plont. Siniler sooulto uoro 
obtained by Alaoida at gl» (1973) ia beano, Chorea oad Garg
(1973) in eowpea, Choudhnxy et ol. (1975) in gran, and by 
Henanokan Boo and V-odor (1975) in soyabean,

Iho levolo of potaah could not vary oach tho weight of 
noduleo per pleat, then tho level woo inoreoood from 10 to 
30 kg tho increase in. weight woo only from 42.32 eg to 45.14 ng 
which io very low compared to tho offcot of nitrogen end 
phoaphorao. fhio indioatoo that potaoh dooo not hovo nueh
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effect oa nodulation.
II. Yield sad viola attributes 

(0) Itobsr of ratio nor plant
(Sable 7» Us. S» Appendix V)
2ho rooulta ravoal that tho different lovelo of nitrogen, 

did not significantly influence this character. Bat can 
Increaoo la mm'bor froa 9.83 to 10,03 was noted when tho lovol 
of nitrogen tna increased £S?od 20 to 30 Iig per ha cftor which 
thero las ao offcot. She non significant cffcot of tho lovols 
' of nitrogen on this character ehowo that the lowest lovol of 
nitrogen tried was sufficient to produce optioua nuraber of pods 
pen? plant. Shia io in agrccccufc with tho findings of Poawer 
ot si. (1977) in block gram.

2ho non. oignificost offoot of jhoophoruo on amber of 
pods por plant eCiowo that tho lowest lovol of phooptioras 
(30 I;g por ha) wao sufficient to obtain oasfinma nucbsr of podo.

Sho decline in tho nunbor of podo fron 10.84 to 9.8Q 
when tho phosi&oruo Icvol wao inoroased fron 30 to 60 kg/ha 
todioatoa tho negative influence of this nutrient on pod 
foraotlon beyond tho lowest lovol tried. She $ uptake or P 
refiuironent of tho orop boing voey low (6 — 7 kg nor he) the 
lowest lovol of 30 kg say bo (sufficient to supply the quantity 
required by the crop and ao tho effect woo not significant 
with tho levels tried.
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Eron the 10(70110 it io seen that the effect of potaoh 
was significant with respect to the namber of pods per plant. 
Thoro woo a linear relationship between, tho levels of potash 
end tho amber of node por plant, then, tho level of potash 
was increased froa 10 to 20 leg and them to 30 lig per ha tho 
umber of pods increased fron 9.04 to 9.67 and 10.97 
respectively* recording a significant difference between 
successive levels. The favourable off cot of potash in inoroasing 
tho amber of pods per plant has thus been brought out cad 
this io in ogrccnoit with tho findings of Gutstein (1970) in 
groundnut end of Conker a. Hoddl E»t al. (1970; in soyabean.

(h) length, of pod
(Cable 0, fig. 9, Appendix V)
Che data show that tho of feet of nitrogen in increasing 

tho length of pod rcnainoQ uniform at tho different levels. 
Ginilorly tho various levels of phosphorus did not chow any 
oigolficant effect on this ehoreotor. Thus tho non-fsvourablo 
cffoot of nitrogen end phosphorus beyond tho lowest lavele 
tried (20 kg nitrogen cod 30 kg phosphorus per ha) is brought 
out, to increase the pod length.

/pplioation of graded doooe of potaoh recorded signi­
ficant increaoo in length of pod. The highoot neon pod 
length of 9,4 on woo observed at 30 Itg Kg0 por ha. Tho ol gal­
lic ant effect of K on pod length indicates tho importance of 
this nutrient in increasing eood yiold of blade gran.
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(e) Tfirabar. of oooao war poa

(Seblo 9# Pig. 10, Appendix ?)
It eon be ooea fron tho results that the off Get of the 

various levclo of nitrogen undor study was uniform on the 
number of seeds per pod. All tho three lovolo of nitrogen 
gavo core or looo identical nunbaro of oooAs per pod. Since 
the length of pod cad tho number of ooodo per pod cire related, 
tho effect of lovcls of nitrogen woo also found to he not 
oî iificont in oood oanber. Bho non elgnifieaat effect of 
nitrogen on thio oharactor eight be due to tha non oignifieant 
influence of thio nutrient on length of pod, ea evidenced from 
fable 0, Ao in tha c’aoo of nitrogen, the offset of phosphorus 
aloo woo not signifieeat uith respcet to this character.
Since thero woo no significant dlffareaoe in length of pod 
for tho different lovols of phosphorus, the number of ceeds 
per pod were oloo not affected by the different lovelo of 
pfhoopiaojraa tried.

Bho oigalfioait offeot of potash in increasing the 
naabcsr of oecdo per pod nay be duo to tho oignifleast effect 
of this nutrient in Increasing the length of pod, as ovidenood 
fron fable 0.
Cd) Seod .yield Per piard:

(fable 10, rig. 11, Appendix v') 
fho non. oigniflcoat offoot of levels of nitrogen 

on oood yiold per plant nay bo due to tho non significant 
efi’eot of thio nutrient oa tho number of podo por plant,
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length of pod end tho nmbor of ocedo per pod.
Thera uaa oloo no aigiilfloent effect for tho different 

lovcle of j&oaphorua with raopect to thia character, which 
again nay bo due to tho non significant effect of phosphorus 
on tho above mentioned yield attributes.

Iron tho results obtained It io oeen that the of foot of 
potaoh uaa oicaifioaat in inoreaoing tho soed yield per plant. 
There uao a linear relationship botuoen tho levels of potash 
ond the yield of saod. when tho level of potaoh woo increased 
from 10 to 20 jig and then to 20 kg por ha tho seed yield por 
plant sloe inoroaood from 1.44- g to 1 .6 2 q and 1.90 c 
rospcotively recording a significant difforonco botueea 
cuooeooive lavolo. It can be oeen from Table 7» 8 and 9 that 
potash application significantly iaoroasod the nuabor of pods 
per plant, length of pod end number of ooods per pod. The 
cumulative effect of potash on those oharaotera night Usva 
significantly contributed to the inoreaee in tho yield of 
seed. Similar Increase in oeod weight por plant with increasing 
I’oto of applied KgO was obtained by tlcneth and Torotor (1976)
In field beano.

(°) 100 seed weight
(Tablo 11, "ig. 12, Appendix V)
Tho rooulto reveal that the moan valueoof 100 oeed 

weight recorded wore not affected by tho various lavolo of 
nitrogen end phoophoruo indicating that tho loweou leval of 
thcoe nutrients applied night have been sufficient to obtain
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optiain 100 oecd ueicJ.it. Dialler non significant roopoaeo 
uith levolc of aitrocon and phosphorus was obocrvod by tnlli:
2& 2l« (1072) In coupon.

On tho other lm&, the of foot of poteen on thio 
character, woo aioalfioont, rotaoh ot 20 or 30 he per ho wao 
superior to to Ivz par ho cad tho oosAcues 100 oood weight of 
4.02 a tmo recorded by tho potoflh leva! o f 30 be per in, fhus 
tho favourable offoot o f potcoii in tho formation and dovolop- 
ccr.t o f oood ia broucdifc out. Thio result io  la GGreoaoat 
uith tho finding® o f Coles and v*herw>od (1302) ar*l Sankara 
•JcOdl ot a l . (1976) ia ooyaboan, end of nccoth and forotcr 
(1076) la field boons.

{£) gjgBin_.7l.ol4
(foblo 12, ? ic . 13, JVpcndis 71)
She results reveal that the various levels o f oitrocen. 

triod produced ao sloaificont dlfforeaco in tho yields of 
ooodo. She non. elcaifiosat dlfferoraoo recorded between 
lovelo o f n on yield contributing footaro, nanoly sxebar of 
podo por plant, length o f pod, nunber o f oooflo por pod, woicht 
o f oood por plent and 100 OGod weight, clcSit have resulted 
in a noro or looo unifom croin yield uith levels of nitrogen. 
However there was o ©light increase ia yield fron 15QG to 1202 kg/ha 
i&on tho level o f nltronae woo inoreaood froa 23 to 39 kg 
por ha shoving tho favourable offoot o f thio nutrient on ocod 
formation after which tho yiold uaa roduood. Tho non significant

“s '

offoot o f the veriouo lcvcla o f nitrogen under study shows
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that tho lowest lovol of nitrogen tried defat have boon 
aaffiolent to obtain optima cood yield In block gran. i’hio 
lo in ogrocnant uith tho flndlngo of Ilosixr end ttojtehodl 
(1970) In chick pea, dry beano ond coupea, kalik ot cl.
1972) in coupon, VcEUgopal end Korochon (1974) and Banvar 
ot ol. (1976) in Hinooolua enrouo.

ttc non oiGnlfioant offcot of $ioaphorua on oeod yield 
nay bo duo to tho non oigniffceat affect of phoophoru3 on tho 
yield contributing factoro, noaely nccibor of pods per pleat, 
length of pod, nuEbor of ooodo por pod, groin yiold por plant 
and 100 groin waicbt, m o  groin yiold dhouod a reduction from 
1579 kg to 1524 uhan tho 2 level uoo increased froa 30 to 
45 hg bn3 beyond 45 kg thero uao no further appreciable 
reduction uhieh indlcotoo that boyond 30 kg PgO^ tho orop 
dooa not require any jhaophorus application. Similar non 
olgnlflconft reapanao for lovelo of pboapfaoruo uoo oboergod 
by Bchl ot al. (19S9) in block graa. Anon (1974) in block gran 
end green gran, Jonaojoi Sharco (1974), Addy (1975), Jonaon 
cad Uvnno (1975) end Singh (1976b) in oowpea. Potkov (1974) 
in H ioaoolno vulnarlo and by Gill sad Chono (1976) in sunnor 
□mg.

It con bo coon that tho offcot of different lcvola of 
potaoh woo oignlfiooat on groin yiold. A linear relationship 
botwocn lavolo of potaoh end grain yiold uoo notiood. uhcn 
tho level of potaoh uoo inorcoood fron 10 to 20 leg and then 
to 30 kg per ha tho yiold uoo increased fron 1355 kg to 1514 leg
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cad 1737 leg/ha respectively recording oigalficant difference 
botuoen cuoooooivo levels. It can be oeen fron Tables 7» O,
9, 10 cad 11 that potaSh application had significantly 
inercoood the nunber of poflo per pleat, length of pod, nunbor 
of occdo pea? pod, ooed yield per plant end 100 seed voight.
Tho currolativo offcot of potash on thcso pi old contributing 
factors night have olgniflcently increased tiio seed yiold. 
Sinilar results wero obtained by Ctaof et al. (190D) cad 
Sotimoy ot gl, (1975) in blaoh gran, Cheaiey (1974) end 
Johnson and Dvnas (1975), in oowpoa, I’itkoco (1974) in snap 
beano, Ohevclova (1974) in poas end Biaooolao vulgorlo. HeaetU 
and I’orster (1976) in field boons and by 2croon (1977) end 
Ifootofa ot gl. (1970) in Groundnut.

It can. bo scon fron Table 26 that grain yield ohouo 
oloaifioant end positive correlation. with tho yield contri­
buting factors lil:o nanbor of podo por pleat, nunbor of 
ooodo por pod, length of pod and 100 oood voigbt. Diniler 
high poaitivo corrolation between yiold and tho obove-ceationed 
yield attribatoo uero recorded by Vosm and Bubcy (1970) in 
blaeh grca.
(g) Bhuoa yiold

(Table 13, ,rig. 13, AproadisVI)
Tho rooulto ohoxj that nono of tho tliroo factors nor 

their intcractiono fcodany olgaificant offcot in increasing 
tho btaga yiold. Tho non oigalficant cffooto noticed with
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Icvola of n, 2 end K on tMo character cay probably bo dm 
to the non significant effects of theoo nutrients on tho 
najority of tho Growth choraouofs.

Though tho lovelo of nitrogen could not significantly 
increase tho bhuca yield, tho highest lovol of 40 kg nitrogen 
inorcaaoa tho yiold by 155 he por ho over tho lowest level.
In contract to thio phosphorus could increaso the yield upto 
45 kg Po0_ por ha over 30 kg by 224 hg though tho differences 
v;cro not significant. At 60 leg/ha jhosjhorua depressed tha 
yiold of haasa. Shis Eliowo that beyond 20 hg nitrogen end 
30 kg PgQg tho bhuoa yiold will not bo significantly increased. 
In the cooo of potonh though tha grain yiold wao influenced 
tho bhaoa yiold remained noro or loos constant for old. tho 
levels tried.
(h) nprvegt Index

(Tablo 14, Appendix VI)
She non significant affooto of lovolo of nitrogen and 

rhosphoruo on harvest index indicato that tho levels of 
nutrients triod had no influence on tho coonooie yield of tills 
orop. hut a alight increase in tho ratio, with increased 
Icvola of potoah though not significant, shows tho influence 
of thio nutrient in increasing tho Good yiold.
(1) Total tfer natter uroduotion

("able 15, Pig. 14, Appendix VI)
The results reveal that the offcct of nitrogen and 

phosphorus in increasing tho dry natter was not sioalfieoat.
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I t  can bo coon that alm ost a l l  tb s growth and y ie ld  prom oting 

characters zm ainod uniform  w ith le v e ls  o r n itrogen  end 

phosphorus end 03 audh tho to ta l d ry m atter production uao 

not s ig n if ic a n t ly  influenced by n itro ge n  and i^oaphorao*

©so aigaifiQGat difference between leveie o f potash on 

to ta l dry m atter pxo&uotlcn nay bo duo to  the o ig e ific e n t 

in fluence  o f this nutrient on yield and yield pronGting 

characters. go  evidenced fro a  th e ir  noon tab led. She above 

re su lt  io  in agreement w ith ' the findings o f tlitheco (1974) 

in  snap beano, end Scasisa (1977) in  soybean*

to* Bptj&e_stMiaa
c

(a) U'DtoIto of nitrogen

(fa b le ,16# P ig * 19# Appendix T O ) 

fhe re su lts  show that though there © 9  on in it ia l  

increase  in  n itro ge n  uptake when the le v e l o f n itro ge n  m .3  

increased from 20 to  90 hg per ha# the e ffect was non s lg n i-  

fio o n t and th ia  showo that the crop d id  not continue to 

absorb t h is  n u trie n t in  p roportion  to  it o  supp ly* fho non 

s ig n ific a n t  e ffe ct o f phosphorus on n itrogen  uptake nay bo 

duo to  the non s ig n ific a n t  e ffect o f t h is  n u trie n t on dry 

m atter production*

2ho s ig n ific a n t increaoe in  the n itro ge n  uptake w ith  

Increase  in  lo ve lo  o f potash may be due to the s ig n ific a n t  

in fluence  o f t h is  n u trie n t on the no rio te na tio  a c t iv ity  o f 

the p lant which reeulted in  the increase  in  to ta l d ry n a tte r
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produotioa uith a proportionate incroano in nitrogen uptake. 
Elio lo in csroanant uiththa flndingo of Chevalier (1276) 
in ooyobcoa.
( I ) )  t fo t o im  O f  TihOCTrihOrUO

(Eoblo 17. rig. 16, Appendix 711)
It io ooen tliat Incrcooo of nitrogen to 30 !:g oiijii- 

ficcntly increased tho uptoko of phoopiioraa ovor 20 kg nitrogen 
end bojrond 30 k{3 tho inoroaao eiao not eigniflcoat. Addition 
of Demoniacal nitrogen (onaoniua oulphato) at planting Jiao 
beneficial offsoto on tho absorption of 2 by planto. Grunuo 
(12S9) hao Hated variouo rceisona for tho offoot of nitrogen 
on phoDjhoruo uptake. Ginilor poaltivo lnflaeaoo of nitrogen 
in iacraaoing the phoojhoruo uptake of plento uno reported 
by Oiriha (1971) in gson.

a o  non oignificait offoot of phoaphorua on the 2  

uptoko nay bo duo to tha non nigQifieeat influonoo of thio 
iratriont on tho dry natter production. Tho tread for inorcaao 
with incrcaoo in lovelo of applied phoo-toraa indicatco tho 
absorption of t?iio nutrient in proportion to its aupply.
Ehlo io in cgraensnfc uith tho findingo of Eojendran ot qX* 
(1373) in giaseoluq rnngo cad of Sharca ej, gl. (1974) In 
green asca.

She non elpjiifioant influcnoo of the Icvola of potash 
on phoophoruo uptaho ahouo that potocsh hed no influcnoo on 
tho absorption of thio nutrient.
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(o) nntolie of rotoah
(fable 10, Pic. 17, Appendix VII)
Eic non olcjilficant offcot of variouo lovela of 

nitrogen on potasoiua uptcka bo duo to the pooalblo 
blocking of potaooieo iono ot higher concontrationa of ocnonlun 
iono in the soil (Tisdale and Deleon, 1979),

Hohcja (1956) reported that tho potaoaitn uptake of 
plants is nomally independent of the concentration of 
cvailablo or total phosphorus in tho coil, She non. oiGnificant 
effect of j? on potash uptake observed in tails study is in 
cgrocaoat with tlio above flndlngo.

She potaoh npfcolxo of plants increased significantly 
ulih inerooood levels of potash application, The linear and 
Olenificant incrcaae in tho groin yield, as uoil as in potash 
nr,tako,observed botecen cuccccsivo lovola of potaSh. indicateo 
tho continued absorption of this nutrient up to the highest 
dooo applied, She correlation batuooa cmin yield esd I'̂O 
uptake io aloo positive end highly sirjaificaat. iloroovcr tho 
luxury oonsmption of potaooiun by plants io woU tnoon.
These together night havo resulted in high uptaho of thlo 
nutrient. Oinilar reaaltn have boon roportod by Echo j a 
(1966), ilosisSiarkar and Kuahveha (1971) in urd and by 
QroaoDon. (1974) in ooyobeaa.

IV, Quelltv oharaetoro
(a) Protein oantent of the rwaln

(i’ablo 19, i'lg. 13, Appendix VIII)
She non oiGnifieant effect of nitrogen, phosphorus
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and potoaalua and their interactions on tho protein content 
of tho CKtln ohou that tho loueot lesrol of thooo auteientD 
triod uoo caffiolcat to glvo optlnaa protoin content of oeeds. 
Bat a alight trend for Increase noticed on tho protoin 
oontont of ooodo duo to tho Increased lerolc of nitrogen froa 
20 he to 30 t£j bringo oat tho favourable offoot of nitrogen 
In tho protoin content of ocode. Application abovo 33 he 
reduces tho protein oontont indicating that beyond 30 Its 
tho offoot on protein production io advcrocly affooted.

Application of phaapboroo also olightly inoreaood 
tho protein content of ooods oUcuing thereby a favonrablo 
offoot for thl3 nutrient on thio character. Sioilar non 
ciGBlflecnt effect on tho soal protoin content tilth tho 
application of nitrogen asd B voo roportod by ttolll: ot al. 
(1972) in co*.mcc. end Singh ct cl. (19G9) in poa. Similar 
to nitrogen and phoojhoruo levolo of potaoh oloo did not 
influence aigalfiaantly tho protoin content of tho grain*
But contrary to nitrogen end jSiOopfcoruo, potaoh ohoucd a 
dcorcooing trord.

Shan K helped to inorooao tho grain yisld. it 
soduood tho protoin content. Sinliar non oianifioont reopoaoo 
of potaooiun on protoin content woo roportod by Bhulya end 
Choodhmy (1974) in groundnut.
(b) Grain nrotoln yiold

(fablo 20, Pig. 80* Appondis VIII)
Tho groin protoin yiold vas not nignifloontly offootod
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by tho variouG lovolo of nitrogen and jtiogriiorja. It con bo 
aoea froa Sables 19 cad 11 that the protein content of grain 
and yield of grain were not affected by the lovela of 
nitrogen end phoophorm cad hcnoo tho grain protein yiold 
oloo dhoaod tho osio trend.

She oisolflcant offcot of potaoh on thio character 
r±&xt be duo to the oigalficant linear offoot of thio nutrient 
on yiold of oeedo. "ho steady end procroooivG iccroono in 
grain protoin yiold notiood upto tho hi^cot level of thio 
nutrient (90 kg per ha) rovoalc tho influenaa of potaoolun 
in obtaining nasinun grain protein yield. Shougii tho protein 
content uao reduced dm to Icvelo of E tho protoin yiold uoo 
coopcnoatod by tho higher grain. yield. Shis io in ocrocacnt 
uith tho flndingo of noghparaot ond Zieagel (1979) in Viola 
foba oad Zlnrbao (197G) in ooyabcoa.
(c) Protein contest of Kroon and fodder -jzoteln yield

(Sabloo 21 end 22, Fie. 19 and 21, Appendix 7311)
She data prooentcd in tho obovo tobloo rcvoalcd that 

none of tho troatnewfco or thoir intoraotiono olgnlficantly 
influenced the protein content of bhuoa cad folder protoln 
yiold. Houovor tho increasing trend notiood on thcoo chceuofcors 
uith iaoreaolng lovolo of nitrogen nay be duo to the favourable 
offcot of nitrogen in protoia fornotlon and bhuoa yield.

She non oigalficant effect of phoephorua on tlio above 
oharoatero night be duo to tho non oignificent effect of thio 
nutrient on nitrogen uptake. Beyond 4S leg PgÔ /ha, tho fodder
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protoin yiold uaa decreased.
It Eoy bo noted ttot ao tha lovol of potato ucte 

inoreaood fron 10 to 50 kg, tto protoin yiold was dcorooood, 
though not olgrdficontly. Thio io duo to the proijortionntc 
doorcooo in tho protoin content of bhuoa ao uoll 00 tho 
constant voluea of bhuoa yiold whioh indicatco that KgQ hod 
no significant influence on tlio fodder protoin yiold. A 
oinilor result toB bean roportod by liagi-iporaat end Mangel 
(1973) in Viola fabq.

V. Soil anolyolo.

(a) total nitrogen contest of tho ooil after tho osncrlnent
(Tablo 23, Appcodin 17.)
The total nitrogen content of the ooil was not signi­

ficantly influonood by the lovelo of nitrogen. It con bo ooen 
fSron fabloa 5, G and 14 ttot tho nunber tod uoî it of noduloa 
per plant tod nitrogen uptake uoro not significantly influonood 
by lovelo of nitrogen ond thoroforo aloo tho nitrogen content 
of tha ooil.

She non aignlfiaaat lnfluaneo of jSwophorua on nitrogen 
content of tho ooil nay bo duo to lto non significant effcot 
on weight of noduloa tod nitrogen uptake. Similarly the 
levels of potaoolun aloo remained unlfora with roapeot to 
total t! content of tho ooil oa K tod no influence on tho 
number of noduleo per plant end weight of noduloa par plant.

'too nasinua nitrogen oontont of too soil noticed in



oho tyjat-^csit cahbination > 1 ^  oay bo fico to iha favourable 
OJfl cxibi3Q*l ZrJteioxsa of ii i ji  levels of phoaj oraa end 
■jQtadi ca the nutter and veijiit of nofialea par plant. ri»oo 
tUc inportasoo ol1 biolojieal fijffltion or aitsujsc la jUictoooIbg 
ui'-o n ltv c c ,n  content o f the cell with a  con’oiiiod Gfniliectlon 
o f a  coXi h xa brou_^u g 1 .
£&) Available r^lJgpLgVX.C CDS-Scni of the trail after the experiment 

(?cblc £J>t, BrrauJirt IS.)

2lio non oiGniflccnt influence o f ritrocpn* iton.-horuo 
end potash ccv3 tJialr iatoractlcao er* cscAlnblo x' content 
o f tho coj.1 dh o j that the troatnsato urlca? tria l hed no 
InfltKsieo on Ihlc character. IB con fee coca fran labia 2a 
to 12 Kelt r^oojiiornc hci no effect on try c-? tho jsw ili end 
jiolcl etarncioro asuiial. Enla u y  esk>jcOV So Cao to tijo 
fact that tho loocat level o f nhoohUorae tria l vna ouffIclcat 
to maintain on aQeg-jaia jnpply of thlo nutrient for thlo cron.

Ivallpblc jVQteool re.cr^to ;t of fe’ao poll after the experiment 
(fable 22, trjcs&iz r )
Zoo available rotooolan etaten of the ooll oloo reoolucS 

yatfoai u-Quiry tho son ol£jal£leait inflocaoa o f ohc various 
trcatc-cato trie ! on this character. la a^obllo cation b* io 
caolic/ onoccjtltJlo to loos tl.vov.^% lecciiiirz* i oroovor tho 
crop also rooovod anffielcftfe oEmsitsioc of potaoh ao tho anal! 
quantity o f onpliod II ,0 could not y?o&jco cap oiffciflcant 
effect en Ita content iu tho co il.

105
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Roononoo cngyo pad econogico of nltgonaa. phoprhoroa _eafl_

Sbo response of black cron to nitrogen uas Sound to bo 
non significant end hence it io not possible to coiinctc the 
optinao dooo of nitroQoa. So tho lowest level of nitrogen

fitowomtCtried i.e. SO kg/ha eon bo eonoiderod os tho âfe-iss-si dooo of 
nitrogen for block erea.

Eiq response to phosphorus wao clco found to bo non 
Bigsifioont end hence tha lowest level tried i.o. 50 kg/ha cm

ee.owuWHcbe considered as tho ŝ tiessi doao for this crop.
Hegardlag tho response to potaoh, thero was ciGnlficaat

difference in yield cod the response was linear vis.,
t*«ooy » 201.41 it * 1542.13 chore x ~ «

Too ceoaoaloo of nitrogen, phosphorus sad potash 
application presented in Sable 27 reveal that with nitrogen 
the level of 30 kg D/he. cave the ecu&eues not profit of 
re.3126.20. Uith phosphorus the louest level of 30 kg Pg0g/ha 
Gejvo tho n a s ta r a  not profit of tb.3215.72. Uith regcrl to 
potash, since t’ucro was a lincor increase in grain yield uith 
hiphor levels of potash tho nasinon act profit of rj.3G36.50 

ugd obtained at the highest level of 30 kg KgO/hc.
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Table 27
Iteonontco of fertiliser application.̂ *

igrcatncnto “oot of AMi- protluc- tionol 
tion coot of 
escluQins traat- the treat-neat 
oont

ft Fo

fetal coot of produc­
tion

. U

Sficla
of
Grain
h£/lia

Xieaa
of
bhuoa
tes/ha

Value
of
groin O 
fo.5/ire

b

Value 
of hhuaa 
0 0.0.10/
^6

0

Total value of ©rain 
owl 
iflaooa

0

Additional profit fron the 
traatneat 
over the 
louoat 
level r.»

hotprofit

b
H lig/ha

20 1677.00 92.60 1769.68 1506 2465 4518 246.50 4764.50 — 2994.02
30 1677.00 139.02 1016.02 1562 2563 4G86 256.30 4942.30 177.00 3126.28
40 1677.00 135.37 1062.37 1550 2620 4764 262.00 4936.00 172.00 3073.65

Pg05 fcs/ha
30 1661.35 103.15 1764.4Q 1579 2432 4737 24̂ .20 4900.20 — 3215.72
45 1661.35 154.69 1016.04 1524 2656 4572 265.60 4837.60 -142.59 3021.56
60 1661.35 206.25 1067.60 1523 2559 4569 255.90 4024.90 -155.30 2957.30

S20 le/ha
10 1708.70 13.67 1802.37 1355 2548 4065 254.00 4319.00 — 2517.43
20 1708.70 27.33 1616.03 1514 2549 4-542 254.90 4796.90 477.10 2960.07
50 1788.70 41.00 1623.70 175? 2550 5271 255.00 5526.00 1206.20 3696.30

IlOQEl 1705.02 107.02 1016.03 1242 2549.11 4525 254.91 4880.91 3064.08
Price of 1 Irg I? = D.4.63 Prioa of 1 lie groin = D.3.00
Price of 1 leg S2°5 a ^*3.44 Erlco of 1 lie bkuco = fj.0.10
Erico of 1 Is® KgO - fO.1.37

o-vl



SUMMARY



SOtliABX

An investigation use undertaken In tho Instructional 
Fem, ottaohod to tho College of Agriculture, Volloyani 
during tho period froa 29th January to 7th April 1979 to 
find oat tho effect of eroded doseo of nitrogen (20, 30 and 
40 Icg/fca) phosjhoruB (30, 45 end 60 kg/hn) and potash (10, 20 
and 30 kg/ha) on growth, yiold ond quality of block gran.
The esparinent was laid out in a 5? factorial cicporlnent with 
two replications. The higher order inter; actions UPS and 
I!3?K2 were partially confounded In replication 1 and II 
roopeotivoly. The results of tho otudy are ounnorloed below.

1. Difforent levels of nitrogen, phosphorus and potaoh
0/ tilthad no significant offoot on plant height at any^stages of 

orop Growth. But the P s K  interaction was significant at all 
Bteges of Growth. She highest level of K in combination uith 
tho highest level of phosphorus gave caxiram height in the 
early stages but in the later stages tho lowoot level of 
phosphorus in combination with tho hipest levol of K gave 
tho noainuD plant hcieht.

2. nitrogen levels had oiGnifioant negative Influence 
with inoroaoing rates with respect to nunbor of leaves per 
plant on 45th and Goth day after sowing. Phosphorus and potash 
had no slpjoifleant effect on nunber of loaves. But P s K  
intoraotion was significant at 15th day after sowing and also
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at harvest. Tho II k K interaction was aloo significant at 
60th day after sowing and ot harvest.

5. Eho nucibcr of bronchoo increased significantly 
with increase in Xevolo of only potash recording tho naslnna 
nuobar of brcsnchoo of 5.19 uith 30 hg KgO per ha.

4. In tho treabor of nodules per plant, phosphorus alone 
hod significant offoot recording the nasinaa nunbor of 46.97 
noduloa with 60 Isg I'gÔ /ho.

5. I’ono of tho troatnento had any significant offoot 
oa tho dry woight of nodulea per plant*

6. neither nitrogen nor phosphorus had any influence 
on the yiold attributing chareetero such as numbor of pods 
per plant, length of pod, dauber of ooodo per pod, oood yield 
por plant and 100 eead weight. In the case of potaoh thore 
wao a linear and significant increase with increase in tho 
level of potash in tho number of podo per planto, length of 
pod, number of seodo par pod ooed yiold per pleat and 100 seed 
weight.

7. nitrogen cad j&cophoruo had no significant 
influaaao in inorcaolng tho groin yiold por ha uhllo potash 
at 30 kg por ha recorded tho mssioaa grain yiold of 1757 kg 
por ha rhlch uao significantly hifjicr when compared to tha 
lower lovolo.

8. neither tho individual effect of nitrogen, phoaphorua 
and potaoh nor tkolr intoraotloao woro significant in inorooaing 
tho bhuaa yiold per ha.
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9. Harvest index woo not offooted by the levolo of 
nitrogen, phospkoruo and potaoh.

10. Sotal toy cotter production increased olGHificently 
with increase in tho lovol of potaoh, walls nitrogen and 
phosphorus hod no significant effect with respect to thlo 
character.

11. Sffeot of potash alone was significant la increasing 
the nitrogen uptake by tho crop, PotaSh at 30 kg per lia 
recorded tho oasicrcEi uptako of 125.77 &G nitrogen per ho.

12. Uptake of phosphorus was eiasificantly influenced
by tho levels of nitrogen, only. Ehe naslnon uptake of G.94 kg Ika 
woo recorded at the nitrogen level of 40 kg per ha.

19. She effect of potaah alono was significant in 
increasing tho potaah uptolco by tho crop. Tho aaxinun uptako 
of 27.09 kg por ha uas recorded at tho potash level of 50 kg 
per ha.

14. "--rotolr. content of tho groin was not influenced 
significantly by nona of tho levels of ti, P end K tried.

15. 2he offeot of patooh alono wao significant to 
inereaco tho grain protoin yield end tho noslnun grain protein 
yield of 410.66 kg/ho wao recorded at tho potash lovol of
30 kg per ha,

16. Protein content of tfanoa followed tho very sons 
pattern aa that of tho grain.
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17. 2iio-jtlio lovelo of nitrogen, phoojtfioruo and 
potash gs& jiaSosh bad no influence in. significantly effecting 
tbs fodder protein yiold. fho liigheet yield of 396.22 kQ par 
ha oaa obtained with 45 kg I’gOg per ha.

IB. total nitrogen content of tho soil after the 
oxporincnt was found to ho slcoificaatly influenced by tho 
? ?. E interaction.

19. there was no ol(jiifiecat offoct in tho available 
phosphorus and potosalun content of tho soil oftor tho 
entnoriuont with different levels of nitrogen, phosphorus and 
iwtash sad thoir interactions.

20. Grain yield uos oigniflcontly and poaitivoly 
corrolatod with tho yield attributes, nitrogen uptcfeo, 
phoajiiQruo untaSa and potaoh uptake.

Sry natter itjoauotion was positively and oifjaificoiitly 
correlated with nitrogen uptake and potash. uptake.

21. Eba naxinun not profit of re.5596.30 was obtained 
uith 30 kg EgO per ha.

ilio prooont investigation indicates that bind; gran 
requires a fertiliser dooo of 20 kg S, 30 kg PgOj and 30 kg 
K ,0  per ha, for Giving higher yiold in rice fallouo under 
Kerala condition.
rutura line of work

Kron tho inveutlcation it io seen that blach cron, con
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respond to owai hl$jar levels of potash beyond 30 kg tried, 
in 2&00 follows. Honco further trials with bishop dooes of 
potaoh bovo to bo conducted to fiK tho optiffiia floao of potadh 
for thio crop,
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Blagh*- A.K, ( 1976b)* Effeet. of yhaor&ato nenuring with .and without rhiEQblun culture on different cowpca varieties under unirrignted conditions* Report of Agrononic oxperlaeata oa bhorif pulses in Rajaothon during 1976*77* Ohlvorolty of R&atpur© Itorgnpura* Jaipars 4*6., , .. . ,
Sicha* H-.n, (1970), Studies on the Wota&a of 3? in peoo usingra&iotrseer technique ca affected by doses end plaococat#
M i g ^  £* Asgoa* S&d?*
Sicfca© ihll* (1971)*- Effect of doses cad ssetbodo of F plsccssaat on growth© yield end taptefce of F by gron (Qlcor eoelotteMp 2».) under irrigated conditions* Indian £* Argon.
^ < f r r % Q " & 3 * • -
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tizzrz&m I
leather <J"ta during the cron period oEd ita variation fircra, the poet Slve years

—   SSSKSS&SS-J?   — - ".elotoll fos) Relative taaldifcy
riasinaci '.licinKE. if-}

1973-79 Varia­ 127S-79 Varia­ 1973-79 Varia­ 1978-79 Varia­tion tion tion tion
1. <Tcn.t5 - Jcm.21 31.32 ♦Q.27 21.03 *0.01 — -1.14 34.57 *24.62
2. »« 22 - no«, 2o 31.82 *0.06 22.20 *0.47 — -0.71 92.43 ♦21.14
3. ,, 29 - rob. 4 31.60 *0.75 22.90 *0.23 — -0.29 90.70 *14.65
4. reb. 5 - Pob.11 32 .CO *0.99 22.20 ♦0.96 — -0.46 83.90 ♦ 7.28
5. »» 12 - .. 18 30.® -0.12 23.10 ♦1.23 12.40 *10.54 92,05 ♦12.47
6. .» 19 - ,» 25 31.82 *0.33 23.78 ♦1.38 — -1.CO 92.23 ♦11.52
7. , , 26 — ile?eh 4 31.71 -0.13 23.17 £0.50 -5.53 30.57 * 9.67
8. Siareh 5“ 11 31.43 "0.66 23.27 *0,64 4.00 *3.25 83.42 *•9.42
9. • * 12 — .. 10 31.75 -1.03 23.13 -0.29 1.20 ♦1.28 91.71 *10.76
10. .» 19 - .. 25 32.14 -0.73 23.60 -0.12 2.14 *2.14 91.20 ♦10.18
11. „ 26 - April 1 32 .01 —3.30 24.10 -0.2? — — 30.14 *9. 09
12 April 2 - ,, 0 32.50 *0.39 24.03 *0,64 -1.03 91.23 * 9.37
13. »* 0 — ,, 15 33.08 *0.87 23 .OS —0.04 1.37 -1.C3 67.57 ♦ 7.14

Sooliivo aiip. C*) ahouo isciBasc ovos the ovqiogo tiobo and negative oifp. (—) the eescssas



Abstract oS analysis oS ■verlsaoe iaoxe for height or tho pleat at; 5 stages
A2EEZDIS II

ISaan ocraaro
3owrOQ OS Height (cn) 15 doff after cowing

"eight (ce) "aijat Con) 
at fSlaworlng 43th Sayafter sowing

%igM; (en) 
60th Soy after sowing

Height Cess) ct harvest

Bloch 5 13,632** 62.493** 04.554** 73.023® 73.277*
D 2 5-255 0.035 12 .0 1 1 11.974 5.455
E 2 7*472 14.050 < 37.472 33.402 34.6®

B s ? 4 2.437 11.219 13-266 15.775 13.072
S 2 0,7545 17.300 35*474 42.607 55.124

!llE 4 3.193 2.113 e.009 14.255 14.695
P j l 4 12.476s* 54.200** 77.360*® 107.311®* 101.012**
DPKT 2 0.1240 9-910 20.567 2j.12t 21.555
hp ê 2 0.1335 15.421 16.062 26.784 24.507
ims? 2 1.121 10.039 15.269 7.910 7.064
np2̂ 2 2 2.534 1.450 3 .322 11.611 11.621
Ĥ ror 22 2.3S? 12.525 16.534 20.516 19.935

T Partially estioabXe
J*Sigai£icoat at 0.01 lovol^Significant at 0,05 level



A3P£fflIX III
Abstract of ocalyoia of -variance table for naabor of leavoo per plant at 5 otagco

Source af
Ilooa ecswaro

Oasa&er of leaves per pleat 15 tli day after sowing

Etnbor of loavco per pleat at flovrering

Kmbor of leaven per plait 
45th day after oauing

Iteiber of 
.leaves perpleat 
60th day after oouing

Iftnbar of loaves pea plait at harvest

Dloch 5 0.0504* 0.5763 1.C830* 2.3990s* 2.1020**
n 2 0.0207 0.3069 3-5740so 2.665** 0.G469
■n 2 0.0474 0.0746 0.6106 0.2902 0.1535

n s v 4 0.0241 0.6674 0.1073 0.4960 0.6013
K 2 0.0246 0.6313 0.9S67 1.0060 1.2200

it jk a 4 0.0163 0.0136 0.3197 2.1160*° 1.6420®*
P 2 S 4 0.109S*3 0.2457 1.1660 0.5163 1*1390*
IIEKT 2 0.033? 0.1226 0.1226 0.1433 0.4225
HP2E 2 0.1335 0.4108 0.0172 0.6257 1.33SU*
ms?? 2 0.0233 0.8237 1.5450 0.CC35 0.0015

2 0.0333 0.0145 0.5206 0.0791 0.1096
Ew?or 22 0.0149 0.5135 0.5636 0.3830 0.3840

Tlarfcialiy ooticablo
“'“Significant at 0.01 level■̂ Significant at 0.03 level



Abstract of oaolyels of variance table for ironber of brasicjieo per plant* 
ntx*er of noanleo par plent and uoL&it of noduleo per pleat

AKCTEU IV

Horan oauare
Scarce af llnaiber of bronelioo por plant

Tltdbcr of noduleo 
per plant

Dry weight of 
noduleo per 
plant (ng>

BlooSs 5 0.5279°* 763.042 317.616
n 2 0.0274 364.542 722.339
? 2 0.2674 3013.347°® 2675.610

n x p 4 0.0641 201.097 410.706
K 2 2.259°A 72*181 24.074

n x e 4 0.0219 167.097 104.282
P s E 4 0.1719 1 6 1*4S6 599.942
itjet 2 0.3077 177.009 96.523

2 0.1207 68.347 163.866
nFK2T 2 0.2940 193.676 301.620
ib?%2 2 0.1919 45.792 77.394
Error 22 0.1256 530.007 1021.675

TPorfeinilc/' eotinable
"O'Significant at 0*01 level 
“Significant at 0.05 level



Abstract of analysis of variance table for neater of pods pgr plant, length of pod, nadbor of oools por pod, lyaM yield per pleat end 100 grain yeigat v

A?PJ3®IS V

Oqistgo df
I'.stm B®2ore

Hunter of pode por plant
length of nod (on) Rubber of coeds per pod ' seed yield, par plant 

Cs5
100 eeed voif̂ it <a)

BlocI; 5 1.7360 0.0208 G.QSOo 0.0980 0.1462
3 2 0.2274 0.0297 0.0246 0.0111 0.0143
? 2 1.0020 0.0023 0.0024 0.0685 0.0164

B r ? 4 0.2023 0.0165 0.0199 0.0121 0.0019
K 2 16.805®° 0.3629"* 0.4169** 0.5633BD Q.1444*

ir x e 4 0.5166 0.0258 0.0427 0.0293 0.0367
P s K 4 0.9713 0.0155 0.0330 0.0553 0.0254
H3-KT 2 2.1570 0.0397 0.0715 0.1232 0.0335
n?2s 2 0.7679 0.0184 Q.0OCG 0.0439 0.0224
ese2t 2 0.4067 0.0379 0.0159 0.0277 0.0331Ijp3g2 2 1.2400 O.GGQ4S 0.0113 0.0745 0.0402
Seror 22 0.6G11 0.0101 0.0293 0.0380 0.02?Q

T rortlo13y eetiaeblo
““Significant at 0.01 level“Significant at 0.05 level



Atotscet of oaoijEio of -pariansc tnM .0 fos? cndn yield, sfinaoa yield, total dx-y natter BEoS-actlon and liarvsst index

fS2n.miz vx

Soarao af
Uenn canaro

Gnoin .yield 
(bo/ba) Hhaoa yiclfi (Us/fca) Ussveafc index 7otcl dsy natter jjroOiiotioa Ckg/ba)

Blocic 5 103562.344 60377.403 10.656 146901.350
H 2 17493. 701 110525.936 0.638 252636.810
P 2 18485.050 226362.041 6.949 87811.165

D i f 4 13375.294 , 46873.59G 1.792 128716,212
K £ 740623.178** 23.930 46.268 1167214.650**
n z k 4 48242.141 41440.402 3.295 119214.332
f s i 4 38559.939 95171.699 5.435 112674.015
I5PKT 2 162159.517* 34295.629 12.479 200528.145
t!P% 2 42371.033 69563.2® 10.162 5784.200
IIPE2 2 27078.100 650.702 1.438 37406.305
TIE2!!2 2 116697.755 176020.455 1.490 605402.755*
ISsor 22 45592.799 67723.032 26.017 139953.704

T  i’crtioTJ.y eotlcaftlo
'“Sigiiffiecnt at 0.01 iovol °3i£jii?iocnt at 0.03 level



Abstract of analyoio of variance table for uptake of nitrogen, uptake of 
phoophorus end uptake of potadb

AP222IDIE VII

Source d£
Ileon oauore

Uptake of nitrogen by 
tho plant 
(kg/ha)

Uptake of 
j^osphorua by 
the plant 

(kg/ha)

Uptake of potash by 
the plant 
Ckg/fia)

31o ek 5 340.968* 0.7S02* 21.730
n 2 357.961 2.123®* 1.212
V 2 67.0D6 0.2599 10.940

n x p 4 22.592 0.10G2 1.417
E 2 732.056** 0.833S 297.906**

IIl2 4 52.561 0.3052 8.262
£ 3£ £ 4 65.295 0.2526 30.061
h h c t 2 140.208 0.3263 20.733
m?z 2 1.665 0.3771 10.682
otk2t 2 133.131 O.S373 10.736
up2e2 2 596.315® 1.9230°* 15.142
Qsfror 22 123.780 0.2704 15.028

¥ Partially eoticoble
^Significant at 0.01 level “Significant at 0.05 level



Abetroot of onalyoio of variance table for protein content of crain, crein protein yield, protoin. oontent of Kmoa, faddor yield

AEraiax viii

siean apiaro
Scfiiroo af Protein content of (grain 

(por cent)
Sraia protoin 
yield (ks/ka)

Protein 
content of 
bhuoa(cor cent)

fodder protoin yield (kc/ha)

Block 5 3.6S3§ 7267.464* 1.109 3699.566
S 2 0.8831 1626.250 1,718 6070.576
J? 2 0.0343 519.830 0.1533 5277.509

n x 2 4 0,6036 289.530 1.214 509.246
E 2 0.9178 37308.275*® 1.186 713.155

B x K 4 2.5560 1237.293 1.031 1270.912
P z E 4 0.3010 1913,633 0.3H 2631.271
IKKT 2 0.2523 9034.670® 3.054 696.782
13?%! 2 0.5914 3001.423 0,033 1398.358
npE2r 0.9004 2292.850 1.414 5632.293
n A 2 2 0,3137 6259.010 1.450 2590.699
Error 22 1.4050 2015.462 1.260 2519.393

7 Partially eoticablo
ss3i@iifioaat at 0.01 logoi•significant at 0.05 level



Aî rssis ix
Abstract of anzilyaia of vorianoo table for the total nitrogen, available ihoaghorao and available potoosiin content of tho soil after tho axparicent

Source Of
llQOH M03S3

lotal nitrogen, content of ooil (kg/ho)
Available paospboras 
content of soil (kg/ha)

Avoilablo potasolm content of soil (kg/fia)
Block 5 97135.135 3233.001°“ 1161.930
P 2 36510.519 238.376 223.130
P 2 31851.052 931.255 1360.130

E J ? 4 1151® .105 453.509 1042.130
E 2 30516.519 253.368 732.741

IT x E 4 11851.052 216.094 72.324
2 x K 4 178518.510“ 444.415 1897.574
DEE T 2 1401.482 157.466 1056.259
ra&i 2 1451®. 135 14.139 853.907
DPE2?* 2 77037.050 61.866 1754.926
1S?2K2 2 56226.297 215.704 269.241
Error 22 45252.525 452.307 1116.975

3* Bestially eotinablo
ot>Slgnificsnt at 0.01 level“SignifiGsnt at 0.05 level
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Aisomct

to oagortosnt was eordnotod in tha Instructional i’sra 
attached to ttio CoHogQ of hgrionltura, Volloyani during 1973 
to study the offcot of torso iovela each of nitrogen (20, 30 

and 40 fcg/ha), pUoajiiaruo (30* 45 and 60 kg/to) aad potaoh 
(10, 20 ond 39 kg/ho) on growth, yield end quality of block 
grsa grown in rice fallouG.

fho expericent vaa laid out 00 33 partially confounded 
factoriol cspertoont uith two rmjll cations, confounding TKBpto replication X oral Ztr-K to replication II.

the ofcody revealed that height of -too plant tssa signi­
ficantly influenced by S s E interaction. nitrogen dhaued 
significant negative influence with inarooatos doooe oa tho 
naabor of leavoo por pleat during the later atasso of plant 
growth. Euabor of branches por plont was oignificeatly 
tofluonooa only by potaoh lavolc. Ellghost lovol of phocphoras 
alono hod oignifioant effect to tocrcaatog tbs nusbor of 
aoduleo por plant.

She yiold end yield attributes shooca linear ond 
aignifiooat tocreaas with Increase to tho lovol of potaoh, 
iba naxinm @mto yiold of 1757 kg por ha was recorded at 
tho potaoh level of 30 kg por ha. Potash aloo had significant 
offoot oa tho total dry cottar production.



Uptake ©Wiles okowed timt nitrogen uptake was 
olgalflceatly inoreoaod with iaersaoe in the level of potash. 
Ili'CTcea iiod oicnifieaat effect on piioopfcorua uptake uiiile 
potash application significantly iucraeoed potash uptako by 
the crop,

Srotoin content of tho grain and bkusa eaaI fodder yield 
wero not affected by tho lovolo of nitrogen, phoopfaoruo and 
potaoh, while grain protein yiold ohowed significant incrcaac 
uith inoreaoo In tho lovol of potash.

Positives osfl significant corrolationo between grain 
yiold and yield contributing faotoro ouch oo nunber of pods 
por plant, nunbor of oooda por pod, length of pod, oeod yield 
por plont end 100 seed weight and bctucon grain yield end 
Kg0 uptokG wore aotod.




