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INTRODUCTION



la India tflaero more than GO par cent of tho population 
depend© on vogctablo sources to meet tholr protoin require­
ments* tho grain pulses fora tho caocntiol protein component 
in thoir diet* In addition to this the bhusa io used ao 
fodder and the hook of tho podo and onall broken pieooo are 
invariably used for incorporation in food oonoentrato for 
cattle* poultry and other animal sources of protein* In the

e.foroooable future with the present trend of population growth 
unless taediato stops oro token to boost the currently 
©tosneat pulse production in this country* India will he faced 
with a protein malnutrition problem, especially for noro than 
GO per cent of tho low ineono group eogaeat of it© population*

An analysis of the per capita availability of pulses 
reveals that in the last two decodes it has decreased from 
60 g/day to 40 s/doy in the diet compared to the recommended 
level of 104 s/d ay. this is mainly becauoo of the stagnancy 
in pulse production as against tho increasing demand entailed 
by a growing population* During 1977-70, 11 million tonnes 
of pulse grain was produced from a total cultivated area of 
25 million hectares. The prospects of increasing area under 
pulses are very slender* But however crop improvement > 
programes* agronomic manipulations for increased yield etc* 
arc being attempted by 1CAH, I OKI SAT and the various Agricultural 
Universities.

IITEBODUOTIOB
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Kerala accounts for only about 0,15 per cent of the 
total cultivated oron under polsco cad about 0*1 per coat 
of the total production la grain pulses. She average yioM 
of groin raises in Kerala coses to only 411 bg/ha which la= 'thfL.
all$itXy leos tta^XjaSion average of 47© Kg/ha# Kerala has 
adopted s two fold strategy of increasing tho area under 
paloo cultivation* ibeeo are to utilise the residual ooioture 
in the oumer follow of rice fields (Bceodber^April) whoa nosy 
of the polo© crops are aloe free fron dlqeaoe* $ho other Is 
to grow the pulses in coconut gardens durian the South Hoot 
tlohcooii period* '

I&on CEong a oofcterio of pulse crops available for 
estivation in rice follows end in coconut gardens, tho more 
proaising types of grain pulses that have boon found to bo 
suitable ore cougea, green gran and'blacb groru for cultiva­
tion in rice follows short duration cad photolnsonsltlve 
varieties of these crops aro to be preferred* She Deportment 
of Agriculture in Kerala in its pulse devolotpont progresses 
especially in svoaer follows io faced with a nmbor of problems 
especially with regard to a proper roeoaeendation of P

i

and K for opttan yields* Sho various nutritional and 
agronomic aspects for increasing the yield in oumer fallows 
arc yet to be accurately assessed* So fill this research 
gap especially for green gran, an experinent t p  laid out with 
a short duration variety, Tmm Baiea&hi with the following
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immediate objectives.
1. so assess the effect of different levels of nitrogen, 

phoophorao osd potabb cm ̂ een gram and to determine 
the opttan levels of each*

3, So find out a suitable combination of II, P end K for
maxima crop yields under Kosala condition, in rice 
fellows,

5* so study tho <paUty of groins no affected by different
levels of mtriento*

4, So investigate other agronomic characters as effected
by different levela of nutrients,

5, So work out tho economics of nitrogen, phoophorus
end potash application.



REVIEW OF LITERATURE



RW1E-] OF M T & m m a

An experiment ima conducted with tho object of 
studying tho effects of different IovgXq of nitrogen, 
phosphorus and potash on green gran and to find out a cuitablo 
oombimtian of II, F and K for ncsdsm yield and quality^ of 
tho crop in rice fallows* Tho review pertaining to tho 
aspects of study in green gran io given below*, similar works 
on other leguminous Crops ore oloo Included in the review 
t^orevor the literature ie insufficient on green gsaa*
A* XLtre-ftm '
a. Effect of nitrogen on growth

Application of 50 or 100 kg ll/ha woo neceooory for 
Oarly growth of eto» bea&d (FhaaeoluQ aureus a Vima radlata) 
end it hod no off eat on lator development* presumably because 
effective II fixing bacteria uoro prosent in the soil 
{Aodhaiyukul efc ol** 1970)*

BliGttcchosya <1971) observed that cm latoritio acid 
soil, tho vegetative growth of horse gram OoilQhos bifloraa 
Boxb#) in redact of vines e M  number of bronchos per plant 
woo significantly influsaood by application of 22*5 to 45 kg 
n/ha*

In on OEperincnt eon&uotod in lower uploads of Regional 
Eoeoai’ch Station* ehiplima# SmbaXpur (Orissa) during rabi
season#: plant hoi^t and number of bronohes/plsnt of green 
gram variety Fusa EaisaMii was increased from 27*6 to 50*4 cm

i
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Artfl 3*5 to 4 respectively ultb increasing IovcIq of 0 froa 
a to 60 kg n/ha (Panda, 1978)* In a trial during the kberif 
season isith pigeon pea (Caflcsaa calaa)» application of 20 and 
40 kg ft/ka increased the vegetative gcotfbh, koi^it sa& sanbes1 
of tencuao per plant over control (Boska and Satpatby* 1976) * 

In a ftcM osporinont conducted &oring rahl, eoaoon at 
TlrapatM with Posa BaloakM green gran on a oandy loon soil, 
plant height and nnriber of primary branches pos? pleat 
differed significantly duo to B levels (19 - 90’ kg/ha) with 
or without Inoculation (Subbolcfc, 1976) *

V

b* Effect of nitrogen on nodulatlon
la pot trials with gran plants given the treat neat a of 

11 (0*0-001 - 0*0005 kg IT/pot) ana/or B produced hi^ior 
nuc&er of aodua.ee/plont than untreated ploato (Pegn&ey, 1969)* 
ViitU 877 sag E/pot, Baaoeolue vatorlG fixed the kl^ioat 
anombe of atoDG^ioric U9 363 eg/pot * and developed tho 
M$iGot nmber of aoduloa (Koelov, 1970) *

In a pot trial ulih peas* increase in 11 to > 600 ng/pot 
decreased no&ulation upto 25 - 42 doyo after emergence* At.

r

maturity# hlcfc levola of H (600 and 1200 mg 8/pot) did not 
affect the number of noduleo/plent but decreased the total 
volume of noduloo per pleat and dry eat ter yieM of nodules 
(Eutoeo, 1970) * b^ea application of SO kg E/ha to black beano 
(BlgsoqIuq vulgaris) was found to reduce undulation (Slotache, 
1070) r application upto 22*3 kg ll/ba to chick pea Increased
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the number end dry weight of noduloo by 1? per cent and 7 
por cent respectively (Singh* 1971 )* Pasfilova (1972) dec 
noted that in peno* application of 20 kg B/ba markedly 
inoroaoed nodule production#

application of nitrogen eopooiclly at higher rate 
(80 kg li/ha) oupprosoed tho development of root nodu3.ee in 
Hiageoluo vulgazio (Koinov and Petkov* 1979)*

koslov (1977) observed that in poao* IJ applied at 20 
to 40 kg/ha increased the number of nodulco from 49 root 
neduloe per pleat with no H to 77 to G6 noduloo per plant*

iPapanicolaou* at al, (1977) noted that in beano nodule 
weight per plant deorooood with inoreaoing rate of applied II 
from 0 to 120 kg/ha*

In poos* a direct correlation wao found between U rate 
(100* 200 or 300 ppe IT) and modulation inhibition (linbeo* 1977)* 
e. Effect of nitrogen on yield end yield attributes

lloolcni end Jena (1963) found that on an acidic lateritic 
□oil with a high fixation capacity for rsho achate* application 
of 23 kg H/ha without P reduced tho yield of green gram by 
about 5 por cent# Patholi ot al® (i960) observed that tho 
average yields of Riaacoluq aurcuo, Phasoolog reungo and 
PliaeeoluG aoonltlfoliuo v/cro Iiighor on ploto given no 17 
(131*2 kg groin/ha) than on those given II* 43 or 90 kg H/ha 
(124*0 to 126 »G kg/ha) o While ITattribhapi and Eerrario (1970) 
found that application of 73 kg IT/ha Increased ooed yioldo*- 
hoy yioldo and total dry natter production by about 30 por cant



in mang*
Gkou&hhry and Bhatia (1971) observed that the yields 

of rags/? variety Susa BaiDOkbl were increased by 42 end 72 
pea? cent with 123 kg onsaonim sulphate/ha applied broadeoet 
and in rows 9*6 cm below tho deed respectively# over m  fer­
tiliser application which gave average coed yioM of 470 kg/ha

In m  ckpcrinoiit conducted in lower upland during 
the rabl season with saaog variety Eusa Bolsokki* length of 
pod end average weight of oeodo por plant were increased with 
application of 30 end 60 kg H/ha over no nitrogen* from 6*3 
to. 6*4 end 6*5 cm* 5*1 to 6*3 aed 7*3 g respectively* The 
highest yioM of grain (8*61, q/ka) and bhuee (74*4 q/ba) were 
obtained ten 69 kg V/ha level (Panda* 1972)*

In a pot trial with black gran. (Phaseolua mtn^o »
Vlma nango) variety suoa-1 In a son-ealcareouo red soil of 
coiababere# significant treatnmt dlfforeaooB for levels of 
H(o* 30 end 60 kg n/ha) wore recorded in deed yield* Appli­
cation of 30 kg S/ha woo superior to control and 69 kg 
S/ha which wore on pea? (ne^cadroa *gt ol** 1974) * VenugopaX 
and Iloroohsa (1974) reported that application of 10 - 30 kg 
S/ha had so significant effect on yields of 2 groan gras 
cultivers* Ea^cndran and Puca BaioekM* Ti individually hod 
no significant Influence on seed yield and pod number* 
Application of 20 and 30 kg fl/ha increased the 1000 grain 
woig&t oigcificcatly* while application of to* 20 and 30 kg 
17/ha increased the dry matter production*
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fbo results of tho ajsporlscnt carried out during 
Sheriff season at Bundab Agricultural University* Tftdhlona 
revealed that on light soils application of 17 end 34 kg $/&& 
increased the yield of blade, gram, significantly over *no 
nitrogen* control from 8*1 to 9*0 and 9*3 $/ha respectively 
(Sawhney <|t al#* 1979)* ,

la a field trial conducted with noonx on a sandy lorn 
soil of Bihar Agriculture! Oollego Pazs during summer season* 
supply of 10 and 20 lig S'/ha significantly inorcooed the number 
of pods per plant* amber of g m i m  per pod and 1000 grain 
wei^it over no nitrogen from 11*7 to 13*6 and 15*9* 9*6 to 
10*4 and 10,9* 23*4 to 24*9 g respectively, fhe yield of 
gmin increased fron 678 - 798 kg/ha with increasing level 
of H front 70 to 20 kg/ha whereas further increase in M level 
to 30 kg/ha allowed significantly decreasing trend in rospsot 
of all characters studied including groin production 
(653 kg/ha) » The plot receiving no nitrogen produced the 
lowoot grain yield of 548 kg/ha (3ln$i et £L«* 1075).

Penwar at &k* 0976) noted that in gpem gran* there 
was no response to tho application of 15 ̂  30 hg 13/heu Bashar 
and Ohnl^nile (1977) observed -feat the grain yield of nnm 
m a  increased from 14*85 per cent to 60*84 per cant duo to 
various treatments with rhlsobium* asotobaoter and nitrogen 
over control. Ifezioun geain yield of 826*09 kg/ha was obtained 
in the cose of osotoboeter seed inoculation * 25 l:g tJ/ha which 
.mo on por with riiisobiua seed inoculation ♦ 25 kg ll/ha
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(750*28 kg/ha}* Thousand grain woi,ght was sot found to bo 
altered significantly duo to various treatments* Significant 
increase in dry matter uoight woe recorded in tho treatment 
rhisobiun * osotobaotor * 25 kg U/ha which may be duo to 
profuse vegetative growth duo to this treatment*

Banwar et &L* (1977) found that in black gran variety 
T *9 optirnn dose of nitrogen woo 15 kg n/ha which increased 
tho grain yiold by 13*4 per cent (153 kg/ha) with 10*27 kg/ 
kg ti response over no nitrogen, Tho mmher of pouo/plont 
was increased by nitrogen application at 15 kg/ha with no 
further iEiprcvesiant by additional doso* The plant stand* 
bronordng and gnains per pod were unaffected* Tiros podo per 
plant aeeoo to be the yield component closely associated with 
the increased g?ain yiold of block grsa as a rosult of nitrogen, 
application*

In a field trial msdo during khorif at tho University 
of Agricultural ^eieneco, Bangalore on rod sandy loan soil 
having medium fertility level, under rainfocl condition, tho 
response of green gram to 30 kg n/ha was ol^ificant for the 
pod cad grain yield. Tod yiold increased from 9*5 to 14*9 
q/ka and, grain yield fron 5*2 to 8*8 q/ha with the application 
of 30 kg D/ha over control (Thine Gowda and Krishna Gouda, 1970) *

In a field e^erinent conducted during rabl season at 
Tirapathi with green gram variety Tusa BaiGokhl on a candy 
loan soil low in organic carbon* medium in available phosphorus 
cad potassium* the yield attributes were cigaificcntly
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isflucsHsed' by nitrogen, levels* ilssoag tbs nitrogen levels of 
0* 15 and 30 kg ll/ho, \&th or without inoculation tried* noscioura 
grain yiold of 1 ff220 fce/ba. woo obtained wife feQauistion * 15 
kg ll/ha followed 1st 1*163 kg/ka wife feoculaUoa alone* felfe 
■sere on par* But they vero oigaificmtly superior to fee root 
of fee tre&toGnts* fee ca%iaoia dry aatter production v m  also 
observed with inoculation * 15 kg-R/ba (Subboion* 1976)*
d* Effect of nitrogen on quality and uptake of, mirtents

In field beeae* plant I* content tended to be decreased 
at t o  rates at applied nitrogen but was iaoreoaod to 3.29 
per. eeat at tbo highest level of applied nitrogen* eoagqrea 
with 2.54 par cent where none woo applied (Bains, 1967) *

In an e^eriiaont conducted wife peso at X.A.B.X** Hew 
Delhi* tho protein percentage of grains increased x^greoaivoly 
fefe m  increase in’ the level of nitrogen (Sin^i ct cl.* 1969). 
Biagh (1370) observed that in '@e*m (Cicer arletlnm) appli­
cations of 22.5 kg u/ha increased protein content to 16*3 
per cent compared wife 14*73 par coat*

Sinha (1971) noted that in poos* 10 Its H/ha had no 
off cot over unfertilised control in the uptake of total £ 
by the plant.

Protein content in grains of peas ves significantly 
. Increased duo to application of £0 kg 17/ha «3srg et, al», 1971)* 
irora end Inthra (1972) observed feat in green gran appli­
cation of H* P end B gave seed protein contents of 19.88 to
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24*31 per cent conporod with 19*£>9 P$3? cent with tho nutrient 
solution given no Uf 3? or 8.* But in a trial with eowpeaa on 
sandy loom soil* application of 20 - 40 kg ll/ha had no effect 
on eood protein content (l-follk ct g l* » 1972) *

in gram, protein* n and PgO^ contents of tho grain and 
straw wore eosaai&orably increased by tho application of 11.29 
and 22#3 kg n/ha (Singh* 1971). SG^cndran gl* (1974) 
observed that in block gram seed protein content increased 
with increasing levels of 11 fTas 0 - 60 kg/ha*
3# Baosrhorus
a* Bffeot of phosphorus on growth

Beshponde and Bathkol (1965) found that in taste height 
of plant Increased significantly from 21*5 on to 26*2 ea

9 t •

with the increase of 1?gÔ  fron 0 to 60 Ib/ocro* A significant
? ■ t ' T

Increase in growth of naoh and mm, was noted when super­
phosphate was applied at tho rate of 60 kg P2o^/ha (Ksnwsr 
blngi m &  So^it Ois^i Virk (1965)* in a trial with green 
gram on on acidic iatorltie soil with o hlgx fixation capacity 
for phoopbate* a greater pleat height was observed with

1 '  - I

application of too kg P^Og/ha (lloolani end Jana* 1965)*
In an experiment ooMuotod in lower upland in Orissa 

daring rabi oooaonf plant hoi^it of green gram variety Pnsa 
Baleakhl was incroasod fron 28 * 29*2 oo with Increasing levels 
of P from 0 to 90 leg F^/ha (Peada*, 1972) *

In pot trials with tfeid sad ntmg application rates of 
120 kg P£05/iia to ttrid sad 00 kg P^O^/ha to nmn were optimun 
for increaslne growth (B&vankar ot ol** 1972)*
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. In ca csoperineat conducted with nang during kharlf 
at the Itmjab Agricultural UifLvcreity, Ludhiana in a loaqy 
sand soil tooting lev/ in available £, application of E upto 
40 kg PgO^/ha resulted in taller plants (21 ca) over control 
(18*0 ca) (Esal and Sckhon* 1976)*

In a field eaporiGcafc conducted during rabl season 
at Tiimpathi with iusa Bsledski green gran on a sandy loam 
soil, plant height Gad nucibcr of primary branches par plant 
differed significantly duo to P levels (Pq - no phosphorus,
?! *** 13 hg P/ho, ?g - 26 kg P/ha and - seed soaking in 
1 per cent iSigPÔ  solution for 12 krs) (Subbaiah, 1970) *,

Hollln EhotiLmr (1979) observed that plant height end 
I» A I of groen gran variety M-2 wore significantly increasod 
by application of 12*5 ** 50 leg PgOp/ha over no P, application 
which also resulted in hl^xer dry natter production* 
h* Effect of phosphorus on nodulation

Deobpondo and Batkkol (1965) reported that in msnm 
cv* Kopdrgaon application of 40 cad 60 lb Pg0^/ao significantly 
inorcaoed the number of nodules per plant over control*

In pdi trials with lirid and nasa ntven 0 - 120 kg 
Pg0g/ha os single superphosphate, 120 kg 3?gQ^/ha to srid and 
60 kg PgO^/ha to vxmg were found optima for increasing 
nodulation (Ravaakor ai*, 1972)* Sahu (1973) noted that 
in block gram, rhisoblun inoculation and application of 22*4 
kg EgO^/ha increased number of nodules per plont fron 5*66 to 
16,9 and 5*6 io» 15.6 respectively* Hhilo $03 ot al*
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(1975) ouggGotcd ttfiat In, poong application of 0 to 75 hg 
PgÔ /lia nay ot isolate nodule production* *

In a field trial conducted during season at 
Sirupathl with Puaa Baicahhi green gram on a candy loam coil 
low in organic carbon, aediun in available phosphorus and 
potssoiwEi, nunber and weight of nodulca increased with 
increase in i&ocphorue Xcvolc iron 0 to £6 lig v/ha (Oubbaidb* 
1970),
c* Effect of phosphorus on yiold end yiold attributes

In on esperiocnt to conparo tho effects of vcriouo 
levels of shodphorus on groan gram, tho response of the crop 
to 20, 40 end 60 lb PgOg/ao van found to be linear indicating 
inorcaae in pulao yield (32* 30*6, 56,2, 39*4 kg/oo respec­
tively) and green weight. Tho number of podo per plant and 
weight of podo por oore were significantly increased by 40 
and 60 lb P^Gr/co over control from 3*73 to 4*77 and 5.36,
62*8 to 99>9 end 104*7 kg respectively (r^dhpende and Bathksl, 
1965).

Too application of superphosphate at 60 tea fgO^/ha 
without H produced average response of 50 por coat in case of 
pash and 46.4 per cent in coqo of soong over control (Kaneor 
Singh and Jag3it Sin^ Viz3t, 1965).

Ilooloni end Jena (1965) found that on on aoidio iaterltio 
soil with a fcifgi fixation capacity for phosphate, 100 kg PyOr/ha

■ c£" ̂
oignlficmtly inoreaoed tho yiold of green gran uhon applied 
with (916.4 kg/ha) or without 11 (830.2 Isg/ha) over control
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(654*2 leg/ha)* hunbor. of branches cod number of pods with 
100 kg ?20-/ha wore found to bo Greater,

It woo thought that about 25 por cent inoreaoQ in 
grain yield of legacies ouch go chickpea, peso, Siaoeoluo 
im^o* Phoocolua anreno. lentil, lathyruo end Bolleboo biflorae 
con bo brought about by applying 33*6 kg ?20~/ha cm a further 
.15 por oont yield inoreaoo cea bo obtained by increasing tho 
PgO(* rate to 67*2 kg/ha (Prasad ot ol., 1963)*

In trials with green, gram grown in tho khorlf ocaoon 
during 4 years, application of 44*84 kg PgO^/ha or 44*84 kg 

* 5600 kg f,y.nw/ha inoreaoed average groin yields by 
0,64 end 1,51 lu, kg/ha, respectively, yioldo on unfertilised 
plots wore 6*92 b?kg/ha* Proa this It «es concluded that 
application of £V>0cj alone or with f ,y.n. ohould be given to 
inoreaoo tho yield of green gran (Srccnivao ot &1*, 19&3) ,

A field experiment conduotod during tho garner eeaoons 
of 1969 ond’70 at I«A,n*X,, Hew t'elhi to teat tho response of 
nahft variety Pusa Baloakhl to three phoophato levels revealed 
that application of 35 kg Po0r/ha increased yields fron 3,58■ tfr, J  f

to 7*27 q$ia of grain in aimer 1969 and fron 4*36 to 7,20 
q/ha in oimor 1970* Vihen phosphorus was applied at tho 
rato of 66 kg PgO^/ha the yield increased to 9*7 and 8.47 q/ba 
in 1969 end 1970 roopootivoly (Shatia end Ghowdliury, 1972).

In on experiment conducted in lower uploads of Oriaoa 
during rabi season,. length of pod and average voight of Deeds 
por plant inoreaoed from 6.2 to 6,6 cm end 5.6 to 6*7 g
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respectively tilth increasing levels of P fron 0 - 90 leg 
PgO^/ho In green, gron variety Buea BaiGekhl* Highest yield, 
of grain (8*39 q/ba) and bhuoa (63.1 q/ha) were recorded ton 
90 kg PgO^/na level while tho lowest yield of groin (9 .63 q/ha) 
and bhuea <36*6 q/ka) were obtained ton no p control (Panda* 
1972)

In trials with 2 green, gran eultivars* Ptioa Baicokhi 
and Bâ endran* application of 20 kg PgO^/ba Increased seed 
yields ton 698 kg/ha without P to 701 kg/ha; further increase 
in P rates decreased then, iis the investigation was carried 
out in a calcareous sandy loon soil, median in available Pt 
tho yield increases to tho addition of fertiliser V were 
neogro (Venngopol and norqehon* 1974). In a field oxporincat 
oonduotcd with Puea Baioahhi zsam during prc-kharlf ocaGont 
thoro woo no response to phosphorus duo to hamful effects 
of rice boon on the succeeding crop of nung (Jana o£ a!.* 1975)* 
In trials with mmx variety Pusa EGioahhi* seed yioldo were 
increased too 583 to 632 and 776 kg/ha by increasing rate 
ton 0 to 20 cad 40 kg/ha; further yiold increase with 
60 kg PgOcj/ha was not Dignifieont (Panuor and Eonwor 
1975).

In a field trial conducted with coong on a sandy loan 
soil of BIhor Agricultural College Pain during sunoer.season 
Showed that increasing levels of P ton 0 to 60 kg/ha signi­
ficantly increased grain yield ton 515 to 781 kg/ha along

■ *

with favourable effect on other yiold attributes. Umber of
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podo nor plant» naaabeap of grainsper pod end 1000 grain weight 
increased fron 10*5 to 15*9* 9*5 to 11*0 and 25*7 to 25*8 g 
respectively* She difference in number of eeads/pod due to 
20 and 40 kg PgO^/hn were not si^aifiemt (Singh et gl* t 1975) * 

In field trials with two m om . varieties J-781 and n-45 

on, sandy loan soil revealed that grain yields were not signi­
ficantly iqproved t>y inorcaeing the application rate of 3? 
froQ 0 - 75 kg PgO«./ha <T©3 Sin$i et £l.# 1975)*

Agarwel ot al, <1976) reported that in caiasar nung» 
yields wore Increased from 0*77 tome with 25 kg PgO^/ha to 
D«95 tonne with 50 kg md decreased thereafter with
75 kg PgOfj/ka*

in experiment eondnctod during kharlf ee&aon at Punjab
t

AgrlcuXta’oI trnlvaroity* XMhiona on a lossy sand soil tooting 
low in available ?» revealed that P application increased tho 
grain yield of sum significantly' end tho increase being 
significant tspto 40 kg Pg0^/ha* Beneficial effect of P 
application on tho pods/plant* seoao/pod end 100 grain wel$it 
contributed for increased groin yield* P application also 
increased dry natter production (KenX and SeMion* 1976)*

, Sn trials with green gra% increasing the Pg%  sates 
fToa 0 to 50 and 60 kg/ha. Increased average seed yields fron 
0*86 to 1*00 and 1.15 t/ha# respectively* 5Iio ooononio 
opting PgO^ rate was 51 with a yield response of 4*79
kg oeed/kg Pg05 C.Pmwar'ofc ga*f 1976).



17

la throo variotieo of gang, UB-3 » Jauahar-43 and Puoa 
Doioeldil, application of 30 &G P0Cu/ha ̂ 0  significantly

*s

highor yield over control* uhile L&~3 hao the capacity to 
produce hl^ser yiold with 60 kg PgO^/Ua over control and 
30 kg 3?r,Ofj/k0* hi$ior level of P̂ Q^ hoc not proved ito signi­
ficance with Jawakar*43 and Puea Baisakhi (Sin̂ i, 1976}*

Penwsr et ̂ .* (1978) reported that ia green gron, 
application of 30, 60 end 90 kg PgĜ /ha had a significant 
effect in increasing grain yield over control. Yields were 
increased fron 10,1 to 11*1# 11*0 and 11*5 a/ha with the 
rapplication of 30, 60 and 90 kg P̂ Ĝ /ba respectively* Shore 
was oigaifleant linear Increase in yield upto 60 kg PgÔ /ha 
application, after which, there was o tread of reduction in 
yield, Seat woi$it end imber of pods/plant el go support the 
response upto 60 .kg P̂ Ĝ /ha,

In a field trial inode during khsrif season on rod sandy 
loan soil having nediun fertility level, under rainfod 
condition, revealed that rooponoo of green eraa to 60 kg 
PgQcj/ha cloao woo significant for the pod end grain yiold*
Hoot of tho yiold contributory factors were significantly 
affected by P fertilisers (Thine Gowda and Krishna Gowda,. 1970), 

In a field experinent conducted during rabt season. at 
Tirupatki with Puoa Baloekhi green gran on o sandy loan soil, 
low in organic carbon, nediun in available phoajiioras end 
potassium, with inoreaso in levels of P, too grain yield also 
increased . Ilî iest grain yield of 1,449 kg/ha was obtained
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at 26 kg P/ho, which can bo attributed to noro number of 
prlnasy branches# nuabor of podo/plont( number of scads/pod 
cud hipest toot weight* Ui^ieot harvest index of 0*585 woe 
obtained with 26 l:g P/ha (Subboiah* 1978)*

Holiin Ohaskor (1979) observed that in green gran 
variety 12-2 yiold components like number of pods end clusters 
per plant were significantly increased by increasing levels 
of P from 0 - 50 kg P^G^/ba which resulted in higier grain 
yiold* Hone of tlio treatmento influenced favourably the pod 
length and nanber of oocda por pod# Phosphorus application 
increased tho thousand grain weigit during suaoar season alone* 
The results of tho experiment indicated that application of 
phosphorus above 25 kg P^O^/ha did not significantly increase 
the yield*
d# Effect of phosphorus on quality end uptake of nutrients

She application of phosphatic fertilisers to uzfl crop 
(Viera mango) resulted in Increased concentration of all tho 
nutrients and particularly of phosphate in the plant (Has! 
Sfcoakar sad Eudlwsha# 1971)*

Gehu and Dohsra (1972) reported that in coupea, ground­
nut and greenjgrcm# U content in shoot# root end grains 
increased significantly by phosphate nonaring at the rate of 
22*4 kg/ha. The protein content of grcino of cowpea# ground­
nut and green gcan were 25*5# 51.2 and 23*7 per’ cent under ' <
control increased to 20*3# 32.2 and 25*2 per cent due to 
inoculation end application of 22*4 kg 2?205/ha*
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In pot trials with nrd application of 50 lz-3 Prpc/kk 
increased plant uptake of II# P* K and Ho. (Kodue and Bcdlio# 
1975) * Eadloasssy otndice of tho ahooto and ogq&g of 
Phasoolne r%ssgo cv. Paoa-I indicated that tbs uptake of 
fertiliser 3? inoreaood with increaooa in applied ? fron 0 to 
90 kg ?o°r/ha (BojoEdron <jt £lM  1975)* In another pot 
exporinont njith HioDOOlaa nanrso crown, froa inoculated or 
tiniriooiilated ocode# P contcnto increased by increasing levels 
of P fron 0 — 30 kg ?o0q/ha (Pâ caflron et £1.# 1974)#Li #r ’

"riolo with 2 green gran caltitnrs# Ra^cndraa and 
Paoa Baloakhl ohowoQ, that high levelo of 2? (40 and 60 kg 
P^O^/ha in tho aboeneo of applied U did not effect a corres­
ponding toreaao in P content of tho plant. . At low levolo 
of II (10 2-g U/Iia) , increased application of P favoured 
nitrogen nptoko. She P rcnovcl by gpom eran ranged between 
5 end 10 kc/Lm, Green gpea. with thia low uptake capacity 
when rained in a coil nodina in available I? ( C#£* “cS 05/ha)
naturally cannot be ejected to respond well to the cdditlonq 
of fertiliser P* Uptake of nf P and K waa lower in Puaa 
Boicakbi (Vcsagopal end Horachan# 1974)*

Pam jar end I-enwer (1979) found that in Puoa
Boloakh! nmg# coed protoin content increased iron 10,56 to 
19,74 per cent with incroaolng V rates fron 0 to 20 end 
40 kg P20p/ha*

Sajoodren cad Kri□hiioneorthy (1975) reported that in 
block gran grown in a non-calcarcou3 red soil -of Coinbatore,
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the uptake of G use eignificcntly influenced by the levolo 
of 30* 60 and 90 kg PgO^/ba la the shooto* Good dad husk 
ocoples* With increase in levels of P ton 0 ~ 90 kg PgQrj/kG* 
the uptake of P increased in oil canplca*

k pot culture osporincaat conducted during the kharif 
ceaeon using block soil with median phosphate statue at 
nagpur revealed that in arid* nunc: cad soyabeans* application 
of P at tho rate of 40# 00 and 120 kg P^/ha increased 
. seed contents of proteins and II and 3? uptake by plants 
(Eavankar and 3odho* 1975) ♦

2n trials with black gsas (Viraa smffi) on rod sandy 
loan coil having $15* application of Itormelino ♦ 96 kg 
PgO^/ha increased seed IT and P uptake (Badonur at el.* 1976)# 
Ilollin Masker (1979) observed that in green gras var, i>2 
the uptake of nutrlenta like.* fl* P and E was found to bo 
fcî ier with incrcaaod levolo of P fron 0 * 90 Isg P^O^/ba*
C* PotaoDim
a. Effect of potassium on growth

Eoiso end Sherwood (1965) found that plant hei^t 
of soyabean woo not significantly influenced by tho appli­
cation of E* la a three year field trial with Goyaboons*
K fertilisers hod little offcot on growth (Grononon, 1974)*
In a trlol with groundnut grown in sandy silt or candy loan 
soils showed a decrcaoo in vegetative growth of above ground 
ports as Ca and K level inoroaooo frcn 0 - 100, 200 or 
300 kg K/ba (Son et. ol*» 1974)* sankara Beddi ot ol. (1976)
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observed a decrease in plant height of soyabean from 27*6 cm 
at 0 kg ErjO/ka to 25.3 cm at 40 kg K20/ba.
b. Effect of potassium on modulation

In solution culture osperincnto with Viola faba. the 
nupbor of root nodules increased with Increase in K from 
0*5 to 4*5 neq/l (Ho^iparaot and Eciigel* 1973)* Chesaey (1974) 
noted that in cowpca* nodulation was increased by tho appli­
cation of 55 or 110 kg E/ha at Kalruni* In ooyabetmo, 
nodulation ueo not affooted by K (Groncnan, 1974) *
e* Effect of potassium on yield and yiold attributes

Barrios pt pi* (1970) reported that in .gone trial 
on limiter coils, yields of beano (ShsseoluB val&ario) were 
increased by the application of 70 kg K^O/ha* tmiio trials 
during 3 years with beans revealed that there woo no response 
to application of 40 or 80 kg KgO/ha (Braga et ol.* 1973)# 

Bsperinents at Efcini and Kaironi with cowpeas Showed 
that seed yields were significantly increased by the appli­
cation of 55 to 110 leg K/ha (Choosey* 1974) * But in a dry 
season field trial on on alluvial soil* yield of beans 
tended to dooreaso as levels of K Increased from 0 - 2-0 kg 
KgO/ha (Sira et oi»* 1974)*

Plant dry natter end seed yioldo of snap bean (Phasoolus 
vulgaris) wore significantly inproved by applying 100 kg 
KgSO^/feddaa (Kitkcco, 1974)* Application of 60 kg E^O/ha 
gave the hlghoGt yield increases in seod yicldo of peas and
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Bxaseolus valgarjs grown on light grey soil, Intoraediate 
inoreaoes on gray ©oil and lowest increases on dork grey 
forest soil (Shoveleva* 1974)*

Johnson end Evans (1975) observed that application of 
E increased tho yioldo of coupon more tho ©oil E content 
won low* Cos<dmey gt pi, (1975) reported that application of 
17 and 54 kg. EgO/lm increased tho grain., yield of blaO^gses 
oigalficoatly °vos* control on light solid fron 8*6 to 9*2 
and 9 q/lia respectively*

during wet season* application of 40 and 80 kg EgO/ha 
decreased the. yields of beano and daring dry ocooon appli­
cation, of 8) Eg KgO/ba increased the yields by 7 per cent 
(Eegos et al,* 1976)* In field beans (Viola faba) average 
seed yield* seed ml§it and anchor of ocodo/plmt increased 
fron 414 to 595 g/h2# 52? to 542 ng end 53 and 53 respectively* 
with increasing rate of K fro& 0 - 300 kg EgO/ha (Heaeth 
and tester* 1976)*

In gram there was a significant response to the 
application of 15 kg KgO/ha on both mcdiwa end high K soils 
bat the nagnitado of response was each higher In median 
than in K soils* 2he response on median and high K 
soils to par kg EgO applied was 18 and 9*8 kg grain respectively 
(Sharon et, o3,«» 1976)* '

In a field trial made daring khsrlf at Bangalore on 
red sandy loon soil having nedta fertility level nader 
ralnfed condition* tho response of green gram to application
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of 20 kg KgQ/ha woo not significant (Ubiss Gowda sad Krishna 
Gowda, 1978)* .

In a field trial conducted at Hico Eesearch Oration*
, , ’

Pattaxibi with coupon variety Pth-1 (KmoSiGsani), application 
of pobaoh did not chow any conclusive yield trend* teing 
2 seasons a decreasing trend in yield woo obtained due to

■ A , I i

ixiteah appMcatlon (Vleuanathaa ot a3..f 1973)* ,
d* Effect of potassitm on quality end uptofco of mtriento

\xho percent age of It in been pleat b increased in general* 
with additional increments, of potash applications (Bains*
186?)* In pot experiments with 'Southern peas (M m a  slnenais)» 
plant content of K Increased - with application of 75 lb E/aero 
(Stewart and Heal* 10S9)* In gloss noose o^sertmoata with 
peas in send culture* plant V content decreased and It increased 
by applied K (Fcck end. I-iacBonaM, 1969)* An experiment 
carried out at I ,A*H«X ** STcw Delhi with peso revealed that 
application of potosh did not influence protein content in 
gg&ina (8ln0i et &!♦* 1969) *

. In gravel trials with peas* iaereeoing K levol in the 
solution increased the contents of 2 in pleats but did not 
affect the dynamics of K uptake and aceirrulation (Fetisov and 
K&loldsiiiev* 1974)* Kelym sin$i aid Hajesdra Prasad (4976) 
noted that in f&gecn pea* application of 3  kg E/ha increased 
tho U and crude protoin content in groin*
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9* Cophlnatlon effect of nitrogen* Thomharps and T&tadh on pgowfck. yield* quality osd noQulation

Esodteia (1965) reported that In cowpea <Vl/gaa sinensis , 
W t )  plant height, naaber of leaves per pleat, sheet dry 
natter and seed yield were increased by application of 20 lb 
u * 40 lb PgO~/acre*

A significant Increase in growth and. fruiting attributes 
of naSh and irtoon̂  was noted when superphosphate was applied* 
fhe increase* however, were of nuoh higher order when super-* 
pfconphatc was oupplenanted with nitrogen* She application of 
superphosphate at 60 kg PgO^/ba both with and without U 
produced average response of 119*1 cad 90 per cent la ease of 
naah and 102*3 and 46*4 per eont In case of goo m  over control* 
Application of 60 kg IJr>0̂ * 40 kg 0 end 60 kg Pg0^ alone were 
found to bo economical in naah* In case of m o m  the appli**

i •

eation of fertiliser? proved tmcoohbmieal (Hdawar Singh and 
Jasjit Singh 1965)*

In trials with variety Poos BaieakM at I*a,h*I*, 
Sew Selhi on a sandy loon soil of low fortuity, the yields 
were Increased by 42 end 72 per cent with 125 kg anssoniua 
oulphato/ha applied (a) broadcast and Cb) in rows 5*6 ,oq 
below the seed respectively, by 77 end 125 per cent with 125 kg 
cmonim sulphate + 200 kg superphosphate/ha applied ao (a) 
and (b) reopectively* and by 100 and 170 per coat with 125 kg 
ansaoaiun sulphate ♦ 400 kg euperphoophate/ha applied ao (a) and 
(b) respectively. The yield from no fertiliser plot woo
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470 kg/ha (Ohoudhry m3 Bhstia, 1971).
Application of 15 ** 50 ppa B* 20 * 60 ppa P eaacl 

30 •* 120 ppc 0 to fhnaeolns acrouo grom on storilisQd ocad 
0370 coed protoin coat onto of 13*68 to 24*31 por cant 
eonparsd with 79*69 por ccmt with tho nutrient solution 
given no IT*. P or S* Application of 30 pp© I ♦ 60 p$sa P *
90 ppo S gas?© tho Mghcot protoin content (Arom cad Autkra* 
1972).

la an e^erlnmt conducted in lower uploads of 
Socfealpiar# Orissa during rabl season with m m  variety Puoa 
BalooMii, the coablnafcion Of 60 kg U ♦ 90 kg PgQ^/ha lovol 
0ms significantly hi$ioot yield of 10*35 q/ba ,as against 
the lowest yield of 3*90 q/ha by no IT end P control ploto*
But the response of gmln yield (5*3 kg) por kg H application 
at 30 kg tt/ka level was hi^er than that (4*B kg) of 60 kg 
H Xcval* The reoponoe of grain yield (4*7 kg) pea? kg of Pg0^ 
application at 30 kg/ha level woo the highest followed by 
that of 60 kg and SO kg PgO^/ka levels* Therefore It woo 
Clearly noticed that application of 30 kg IT end 30 kg PgQ^/ha 
ms  the coot profitable levs! of ... fertiliser If growing Pasa 
Baisokhi uasder Soabolpur conditions (Fonda# 1972) #

In trials with 2 green’gran onltivors* vis** Oajmdroa 
end Fusa Balcokhi* UP interaction worn highly significant*
Os20, 20s60, 30140 ccnbimtiono gave core than 600 kg Seed 
yiold/ha while 30*60 conbication gnvo only 691 kg/ba vMch 
corresponds to the yield of control (GsG)* Thao fertiliser
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nutrient over a certain level tended to reduce the oood yioM* 
Os20 wao tho ooot eoonsnical dose (VcnugGpal o&d fciosaoboa,-. 
1974)*

Zn a field tried conducted .during ceases? at I-M&* Hew 
Delhi with 4 varieties of green .g£aa# £us& BaioaMii, 0-9, 3-12, 
G-S5, appXiq&tiea of 89 kg n and 75 iig 3? Increased the yield 
by about 71 per cent over control (Choudhory ofe aL,, 1979) *
• £ho hipest yields of 2*63, 2*6? end 2*79 tonnes of 

see&o^n and 600, 690 and 560 kg of pfctein/ka for ciung, 
cowpca and boons respectively, were obtained fron tho appli* 
cation of 60 kg H * 60 kg EgG*. * 60 kg KgO/ha (Hiklyaev# 1975)#

In a field trial at X-/S1-, Hew Delhi during khortf , 
eesso%  the yield of block gs?sa increased with Increase in . 
fertility level, but the differences were not significant., 
the root studies revealed that the length, dry weight end 
amber of nodules/plcnt increased significantly with tho 
inoreopo in fertility level., Kodulation was sore under the 
treatment 29 kg 0 ♦ 100 kg and noro. than 92 nodules over 
control uere.foraed, !2he other treatoonto wore at par {Bom 
Hda and (^dndra Girl, 1975)*

Sia^i at nl. (1975) reported that grain yield of 
two varieties of noong, J-701 and n-45 woo oigpifioontly 
increased over the untreated control with 25 kg ST and 50 kg 
PgG^/ha bat was not significantly improved by increasing the 
application sate of ?j protein content woo also, significantly 
increased*
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Beet* yields in green cron Given 15 kg tl/hs increased 

fron 0*75 t/fca without 3? to 1.11 t/ba with 40 kg end
were not further increased with 60 «* 89 kg P^Q^/ha (Esnl and 
Sekhon# 1976).

la fertiliser trials with green. g&m variety eo.2 ia 
the wot seasons#. higfcoot oood yields were obtained by applying
90 kg 0 ♦ 50 kg PgO^/ha (EcDala&Gfcnori e& fil.* 1977)*

>

2a a field trial iaa&o during kharif season at DoacaXoro 
on rod sendy loan ©oil having nodiwu fertility XgvqI* under 
ralsf fed. condition* application of 30 kg 0 * 60 kg 3? ♦ 20 kg 
E/ha to graeu gave the bisect pod (20.5 q/ba) and groin 
yield (12.7 q/ha) over control (9.3 and 5.2 q/ka respectively) 
(Dhise Gowda gM  Eriohna Gowflct#.* 1976) *

In a fi6M espcrinmt conducted telng rabi season at 
firapOthi with Paoa BcisoShl green grca on a sandy loon poll 
low in organic carbon* ocdim in available phosphorus cad 
potoooiua# the yioM attributes were elgaXfiea&tly influenced 
by II cad P interactlonoC SubboiGh* 1973).
B* Bffeot of nitrogen. nhoanhorap end nOtosh. on coil fertility status

An Gsperincnt under gIooq house ooaditlcno with field 
bocm revealod that soil toot values for available osd 
available K^O were affected by tho application of respective 
fertiliser olonpnta particularly at hitter ItsVclo of pSiosphate 
end potash which, indicated build up of available nutri onto 
in the soil (Sains# 1967).
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Garg ofe ||1* (1970) observed that Mtrogea sad 
available jfeoojtiorqs contents of soli had torovod by 
pkoDpliomo fertilisation of eowpea at the rate of 57, 74 
or 111 kg JPgÔ /ba,

Chattorjoo e£ al* (1972) reported that application
■ v 1 ,

of 4Q ~ SQ kg Vrp^fm to soyabeans grown on well drained
ollwioX soil increased the eoil o content* Soku and
Behera (1972) also observed that inoculation and application

*■%

of phoophato (22.4 kg/ha) increased tho aoil nitrogen by 
58* 29 end 25 per cost over control in crops of coupes* 
grotrtxnt end green gran- respectively*

An d3q?eri&ent conducted on sandy loon soil with
5 '

block gran end horso gran revealed that Inoculation and 
application of 22*4 kg P^C^/ha alone or in combination
increased nitrogen content of soil fron 20 to 58 por cent

*
in the ease of black gran and froa 7 to 19 per coat in the 
cacQ of horse groa (Sohu» 1975) *

Ghsraa and Yc&m (1976) reported that in a field ■ 
osposinent conducted tnth gran* the available phosphorus 
content of soil in general increased with the addition of P 
opto 34.S kg P in 1972-’75 sad upto 52*2 kg 'S/ha in 
1973**74*



MATERIALS AND METHODS



ILATEPJALS ATS) MBHI0D3
An investigation was o^crtakon tilth a view to find 

mat tho effect of nitrogen, phooxiioroa and potash on growth, 
yiold osd quality end to aooeoo tho nutrient uptake of green 
smn. seam in rice fallows during third crop season 1978-79*
Esperisontol site

'Tho cxpea&Qeat was conducted in the rice folXowo of 
tho Instructional Para, College of Agriculture* VcXXcyoai, 
Kerda state.
Soil

The soil of tho experimental oito was sandy clay loaa 
with the following chcnieel composition*

V

Total nitrogen * 0*112 per cent (Micro k^oldahl method)
Available - 0.002 per cent (Bruy*a method)
Available Ko0 - 0*001 per cent (Ammonium acetate method)
pH - 5.6 (1s2 soil solution ratio using

pB netor)
Season

Tho osperineat was oonduotod during the third crop 
season from January to April 1979*
leather conditions

Tho notcoroXoglcel parameters recorded ore rainfall, 
^ATimsn end ainiaua temperature end relative humidity* Tho 
average weekly valueo end their variation from that of the 
past five years from sowing to harvest wore worked out and
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presented in Appendix 1 end Fig* 1 •
Orooolftf; Matos?/ of the field

A bulk crop of rice woo rolaod In the e^rinontol 
field during the second crop season of 1976* '

i-jatebxals

Variety
The green gEsm variety Baiaai^yU developed at

S.A.B.I.# now Delhi woo need for the prosit investigation, 
TMs variety lo having a yield potential of 10 quintals/ha. 
It lo a dwarf plant and possesses qynetonous fruiting 
breaches with clustered pods around fruiting assils Which 
bring up uni fora mturity, Soveaty-firo per cent of the 
crop Is harvested during the first picking and remising 
29 pa? cent in second' picking after about 10 days# This 
variety lo of 60 - 69' days duration and suitable for ausmor 
season* '

The sce&a for the oaEpcrinent were obtained from Sice 
Beoeoroh Station* Dattodbl# Kerala State.
Fertilisers ■

Amojilun. sulphate* superphosphate# mriate of potash 
end dolonits analysing 50*9 per cent B* 16 per cent P2%  *
Co per cent K^O mad 49 per cent CoO respectively wore, used 
for'the osperinent# ■
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mssiGDa ■

She espericont was laid oat ob a partially confounded 
factorial cxperiBont with 27 treatnento aM  two replications# 
confounding fiPK in replication I and SEE2 in replication IX# 
HUo lay out plan of the GspariEG&t in given-in Fig# 2. '

Factorial, coBbinatiojia of three Xcvelo-caeh of nitrogen# 
p£ioo?tiorao and potash constituted, the treaiaents* 
i#

U  #

ill#

Pcvclo I1!O
33 jj - £0 % n/ha
n$hf 20 «*

** 40 #i
levels 1**O

P̂ 30 IjgPgÔ /ha
43 ft

■ 0* 60 'If
IfOVQlO ♦»ao

“1 * 10 hg sso/m
^2 - 20 t»
3̂ *+ 30 • 1
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treatment oomblaatlona

1 * n i pi k.| 1 0 * “ a P1 l£t

2 # “ i J**2 it* **2 P 1 kg

3 * &t k$j 1 2 * *>2 » 1 H

4 # nl % k 1 1 3 * a 2 % k|

5 * p 2 &*> 1 4 * Bp•£* ^ 2 *a

6 . “ i p2 1 5 * ®a PoM **3

7 * lijj P3 4 6 * »8 P3 k<g

8# % 1 7 * % h

9 * “ i * 5 * 5 ' 1 6 * “ 2 * 3

1* iWbsr of troatoonta 
2* Bepficablons 
3* noniber of blocks 
4* total ntEibsr of plots 
5* Gross plot alsoi
6. Bet plot else 
7* Ombor of plants per hill 
8* Spacing
9, TTuabor of border rows

10# ttaobcr of destructive row

19* °3 P*
20. Bj P* *t2
£1* Pt *3
22. % *1
23* °3 % *2
£4. p2 *9
23* % *1
26. ^3 ^2
£7. »5 % llj

• 2 7

- 2 
- 6
- 54

- 5*0 s a 4*0 st
- 4*6 a % 2*8 a 
•*■ 1
*■ 20 k 10 ca
- 2 rows all nrouiKi. tb© 
plot and one row after the 
destructive xov
- i
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Petal lo of cultivation
She ezporlnontal oitc woo dug twice# stubbles removed * 

clods broken and laid out into plots and blocks* She M o  
were levelled in each plot*’
Pine Qwulioatfon '

Lina was applied to plots# as dolomite at the rate of 
400 kg/ba# two weeks before sowing# end incorporated into the 
soil* ■
.Fertiliser application

She full Sogg of fefetlUeevd were applied ao basal 
dressing end thoroughly oised with the soil*
Spuing

Sowing m a  done on 6th February 191'S* Seeds wore 
treated with rhisohium culture specific for the crop 
(PMsoMun phaoeoll) and were dibbled at the rate of 2 seeds 
per hole at 10 cm spacing in shallow furrows token at 20 cn 
apart and wore covered with a thin layer of coil*
After cultivation

Gemination of seeds was satisfactory# Thinning was 
clone one week after emergence, retaining one healthy eeedlisg 
por Mil. * • ■

Weeding was done twice# One life irrigation was given
after cowing and one irrigation at the time of flowering* 
Plant taroteotlon

Sevin 0*2 per oent woo sprayed thrice to protect the
crop against pod boring caterpillars* ■



34

General condition of tho cron
fho general condition of the crop uae catiofoctory 

throughout tho period of growth* 
riGTVOOt

2he naturod pods froa the not area of each plot wore 
picked thrice* oirn dried and threshed plotuise and recorded

’ i ,separately* The plants yore then pulled out from the net area 
of each plot and aun dried*

033swmons
Growth ohoraoterp

Ti’or recording porlodloal growth observations* ten plants 
uoro colected randomly from cadi not plot* and tho following 
observations wore rocordod* 
a* Holf&t

Heigit of plants were recorded at 15 days interval 
after the Graorgenco of the coed lingo and at harvest end the 
average worked out* She height v;ao noaoured fron the baoo of 
tho plant to tho tip of the growing point and expressed in on* 
b* number,.of leaves..i3gp lAcaat

Uinhor of leaves were recorded at 15 doyo interval 
after cnergecco and at harvest and tho average worked out* 
c* tTunbor of nodulco m r nlont . ■

At flowering 5 pldnto from tho destructive row wore 
dug out \;ith least dioturbonco to the roots* washed carefully 
and tho noduleo aoparatod* counted and tho average worked out*
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&. Dry yelfihft of _noflqlea nor pleat,
Tho nodulOG used for nodule count wore oven dried, 

w0i.g5h.Qd and the average worked out*
XI* Yield jsiiaracfr ore 
g * ffaober of flowora nor niant

Eunbor of flowors were noted dally after flowering 
frau tho observation planto and the overage worked out*

length of 10 poda selected rss&oaly from tho observation 
planto ucro aeaourod in on end the average worked out* 
a* tkgabor of eeodo nor nod

Pads used for nooeuring tho length were threshed 
separately and tho nnnber of oeods in each pod uao counted 
and the averago worked out*

Dry weight of seeds froa the observation plant a was 
recorded and the average worked out and esprssaGd in grapneo* 
f« 1QQ, seed weight

This uoo obtained by neighing 10D readonly colccted 
ecodo fron tho bulk in each plot and recorded in gccsxioe*
G* Grain yield

Yield of grain obtained from each net plot woo recorded 
separately and expressed in kg/ha.

Pods collected fron the observation pleats were counted 
Goperatcly and the average worked out*

e* Ueiî it. of seMo J>Qg J>lant



Aft os? tho pods wore picked froa not plot* tho plcsitc 
were- uprooted, aundried uniformly and weighed and expressed 
in kg/ha* 
i* Harvest Index

Harvest index uaq computed using the forsoln
£S2S2 ê,,2ieM__„ ^  0sps?CQ£J.Q& in per cent*
Biological yie3d
3* matter .yield

She ooapXoo wore sundried end then dried to a constant
weight in cn air wen* Dry natter content was computed for
each 'treatment end the dry natter yield worked out*
III * Chemical pfeu&ioq .
A*. Plant anaiml a ‘

Tho oven dried samples were powdered in a finder and 
used for chemical onalysia# She plant* grain and hush samples 
wore separately analysed for total n* aycilahle and
CTolleble Ko0*£4
g* nitrogen

Total nitrogen content of the samples wao do terminal 
by EKJdified micro Î  eldahl method (Jackson* 196*?) end crude 
protein percentage worked out by multiplying the nitrogen 
content by the factor 6.29 (SInpaon et cl** 1969). Crain 
protein yield and fodder protein yield per hectare were 
also worked out.
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b. H&gphogos
Hiogphoruo m o dotorj&ned by yaaadô solyMo-i&osptaoria 

yellow coldor oothod (Jackson, 1967)*
0. Potogolm

Potasolrei was determined by using Plena pho toaster* 
9bo lit SgGtj end EgO uptake by tho orog were algo worked 

oat end expressed la Izg/ha*
.8* jSoll analysis

$fce coDpooito soil oonple coileotod prior to tho 
GSgerl&oat and soli oaaplec collected £xoa iixiivl&ual plots 
after the exgerlQcnt wore analysed for total nitrogen* 
available PgÔ  end available EgO.

fatal nitrogen was dotcrnlnod by oodifiod niero- 
K̂ oidaLil lethal (Jackson, ’396?) •

Available phoopboruo was determined by Bray's method* 
Available potassium was determined by aoobnitEa acetate 

method.
IV* Statist leal analysis

Data relating to different characters were anolyocd 
statistically by applying 'tho technique of analysis of - 
varianoD for partially boafoonded 3J factorial experiment and 
significance was tooted by test (Snodecor and Cochran*
196?). Important correlations wore aloo worked out.



RESULTS



SESOLTO

The observations recorded were analysed statistically 
and tho results ore given below*. Tho mean values era presented 
in Tables 1 to 24# Tho oaolyols of variance tables oro given 
in Appendix II to VI21 and tho correlation studies arc presented 
in Table 23 # Soononioo of nitrogen* phosphorus and potadh 
application are also presented in Table 26*
I. Growth characters# 
a* Height

Tho mean plant height token on 15th day* 30th day , 45th 
day after cowing and at harvest arc presented in Tables 1 a to 
1 & and tho analysis of variance table in Appendix II.

Higher levels of nitrogen (30 and 40 kg H/ha) aigni- 
fioemtfy increased the height of plants over the lowest level 
of 20 kg IT/ha npto 45th day after sowing and at harvest the 
treatment differences were not significant* fhe hipest level 
of 40 kg u depressed the pleat height in all stages of crop 
growth than that of 30 kg I treated plot, though the difference 
was not significant*, ■

Slighest level of 60 kg P^O^/ha was found to significantly 
inareaea the height of pleats compared to 45 and 30 kg Sh^/ha 
in oil stages of crop growth* There was no significant 
difference between 43 and 30 kg P^O^/ha application*

As In the cose of nitrogen the hi^ier levels of potash 
(50 end 20 kg KgQ/ha) influenced tho pleat hoipht significantly



Table t a
Height (tsa) cm 15th

P p G g  k g / h a

1

2 0

k g / b a

3 0 4 0 l l e a n

5 0 1 1 . 1 3 1 3 . 2 8 1 2 . 0 8 1 2 . 1 7

4 5 1 1 * 6 ? 1 2 * 9 0 1 2 . 5 5 1 2 . 3 7

6 0 1 3 . 9 1 1 3 * 9 3 1 4 * 9 1 1 4 . 2 5

K J ! )  k g / f a a

t l

1 0 1 1 . 0 5 1 1 . 7 5 1 1 . 7 6 1 1 * 5 2

2 0 1 2 . 8 3 1 3 . 7 6 1 3 . 3 8 1 3 . 3 2

3 0 1 2 * 8 5 1 4 . 6 0 - 1 4 . 4 1 1 3 . 9 5

K e a n 1 2 . 2 4 1 3 . 3 7 1 3 . 1 8

*

T P g O ^  k g / h a

K g O  k g / h a 3 0 ' 4 5 '  6 0 M e a n '

1 0 1 0 . 9 5 1 1 . 2 0 1 2 . 4 1 1 1 . 5 2

2 0 1 1 . 7 9 1 2 . 3 6 ‘ 1 5 . 8 1 1 3 * 3 2

5 0 1 3 . 7 7 1 3 . 5 5 1 4 . 5 4 1 3 . 9 5

K e a n 1 2 . 1 7 1 2 . 3 7 1 4 * 2 5

-

C.£.(0.05) for nargiaal oeoas © 0*852
C.B.(o*05) for combinations » 1 . 4 7 5

T a b l e  1  b  

Plant Kciglit Cos) on 50th dagr

S  k g / h a

P g 0 5  k g / h a 2 0 3 0 4 0 l - l e a n

3 0 1 5 . 8 5 1 9 . 8 4 1 6 . 7 4 1 7 . 4 8

4 5 1 6 . 8 7 1 9 . 3 3 1 7 . 1 7 1 7 . 7 9

6 0 2 0 . 1 5 2 2 . 4 0 2 3 . 5 2 2 2 . 0 4

K g O  k g / h a
- 1

1 0 1 6 * 9 3 1 8 . 0 4 1 6 . 9 9 1 7 * 5 9

2 0 1 S . 0 9 1 2 2 . 3 3 1 9 . 6 2 2 0 . 0 1

3 0 1 7 . 8 1 2 0 . 4 8 2 0 . 8 3 1 9 . 7 1

K e a n 1 7 . 6 2 2 0 . 5 5 1 9 . 1 5

P g O g  k g / h a

E p O  k g / h a 3 0 4 5 6 0 K e a n

1 0 1 6 . 6 5 1 6 * 9 2 1 9 . 2 0 1 7 * 5 9

2 0 1 8 . 1 5 1 6 . 4 9 2 3 . 3 9 2 0 . 0 1

3 0 1 7 . 6 4 1 7 - 9 5 2 3 . 5 3 1 3 . 7 1

l i e o a  . 1 7 * 4 ©  1 7 * 7 9  2 2 . 0 4

G * £ > . ( 0 * G 5 )  f o r  n o r g l r i a l  n e a n a  ©  1 . S 8 2

G . B . C G . G 5 )  f o r  c o a b l n a t i G i i o . .  ©  5 * 2 5 9

CO
CD



Table 1 g

?la-nt Height (cia) on 4 5 dsy

pg05 kg/ha 20 I? kg/ha 30 40 Kean
30 18,32 21.63 20.53 20.23
45 10*74 21 *44 20.54 20*37
60 23.13 24.82 26.36 24.77
K^Q kg/ha
10 19*51 20*30 20.00 19.94
20 20*96 24*20 22.91 22.69
30 20*92 23*39 24*52 " 22.94
Mean 20,46 22.63 22.48
KgO kg/ha PgOj. iqj/ba

30 4i 60 Usan
10 19*29 19.04 21.47 19.94
20 20.61 . 21.16 26.28 22.69
30 20.78 21.50 26.56 22,94
Mean 20.23 20*57 24.77
C.D.(G.05) fonaargiml mseao ■» 1,868 C.D,(0#05) for comblnationo » 3*235

Table 1 3 
T>la-nt Height (ca> at hasvoet

PgO(- kg/ka E kg/ha 20 30 40 Mean
30 19.56 21.96 20.83 20.7S
45 20*23 21.85 21.21 21.10
60 23.51 26.41 27.33 25*75
Kg0 kg/ha 
10 20.17 21.00 £0.65 20,61
20 21.33 25.05 23.23 23.20
30 21.80 24.17 25 .50 . 23.82
Moan 21.10 23.40 23.12
KgO kg/ha P205 kg/ha

30 45 60 Mean
70 19.72 19.6? 22*44 £0*61
20 21.03 21.37 27*18 23*20
30 27*58 22.25 27.63 23.02
tlcea 20*70 21.10 25.75
0*3 , (0 *0 5 ) i’or laorginal nsoao *= 2*036C.D,(0*05) for coabinatione « 3*527

o
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over tho lowest level of 10 kg, t&lle the difference between 
higher levels was not significant*

'£he Interaction between P end It during the early 
stages of growth (15th day after sowing) alone was found to bo 
significant* T&e mss&mm height of 15*81 oa was recorded 
by p̂Isg combination end the minima height of 10*95 on by 

combination* 
b* IJenbor of leaves per plant

fko scan nusber of leaves per plant, rcoordod are 
prscented in fables 2 a to 2 d and the analysis of variance 
table in Appendix II*

Higher levels of nitrogen, cigalfleantly influenced the 
nuabcr of leaves in the early stages of plant growth (15th 
day after cowing) only*

In tbs case of phosphorus * 60 kg PgÔ /ba significantly 
increased tho number of leaves over 50 kg Î Ô /ha npto flowering 
stage only, after which the differences wore not significant* 

Potash had Influenced the masher of leaves only during 
the early stages of plant growth. ’ Higgler doses of potash 
(20 and 30 kg KgO) increased the number of leaves significantly 
over the lowest level of 10 kg 0.

As i& the ease of plant hoî at, the aoan mcabcr of 
leaves wore significantly Influenced by tho interaction between 
P sad E in the early stages of pleat growth (15th day after 
sowing). Among tho treatsc&t combinations, p̂ kg recorded the 
88x1x38!% number of leaves ond the minimum number of leaves*



Table 2 a ,(aer fsl47>rIksiLvcv of leâ Q3Aoa 15tk day

p205 kg/ha 20
N kg/ka 

30 40 Mean
30 2*0? 2.27 2.28 2.21
45 2*22 2.30 2.30 2.27
60 2,23 2.40 2.45 2.36

KgO kg/ha, 
10 2*08 2.22 2*10 2.13
20 2.22 2.33 2*43 2.33
30 2.22 2.42 2.50 2.38
Lleoa 2.1? 2.32 2.34

KgQ kg/ka 30
PgÔ  kg/tio.

45. 60 Moan.
10 2.13 2.4? 2.10 2.13
20 2.13 2.20 2.57 2.33
30 2.35 2*37 2.42 2,38
Mean 2.21 2.27 £.3 6
C.P.(0.05) for xsargi&al ncono « (3,114 
C.P,<0.05) for eosbimtlose » 0*138

Table 2 b uJacr pi 9.7)1"taber of leaveeAon 30 th day

11 kg/ha
PgOg kg/Sia 20 30 40 Mean
30 3.40 3.65 3.72 5*59
45 3*6? 3*65 3.65 3*66
60 3.68 3.00 3*95 3*64

KgO kg/ba , -

10 3.52 3.6? 3.70 3.63
20 3*65 3.75 3.77 3*69
30 3.68 3*76 3.05 V3 i 

* -3 1 «
*3

Mean 3.58 3,73 3.77
pgOg kg/irn

8«0 kg/ha 30- 45' 60 Eiean
10 3.37 3.60 3.72 3-63
20 3.55 3.60 3.92 3.69
30 3*65 3*77 3.90 3.77
Mean . 3.50 3.66 3.84 -

0,3*(0*03) for marginal means. « 0*208
0,11,(0*05) for combinations « 0*361

JfO



JaeT* Jsla-nfUmber of l e a s e s 45th doy

II kg/bs-
lig/ha 20 30 40 Moan

30 3*53 3.60 5*65 3*59
45 3.72 3.62 3*78 3*71
60 5*39 3.72 5.85 3*72

£>0 kg/ha
10 5*51 3.58 3.73 3.64
20 3*63 3*68 3*72 3*68
30 3.65 3.67 3.78 3*69
Ham 3.61 3*64 3.76

PgGu kg/ha
K2Q kg/ha 30 45 60 Mean.
10 3.58 3.7O 3.65 3.64
20 3.53 3*72 3*77 3.66
30 3.63 3*70 3*73 3.63
Mean 3.59 3.71 3.72
C.£*<0.05) forimrgisal seosa « 0*199C.D.C0.05) for combinations =3 0*345

Table 2 d t>er fslant"Hurabes? of leaves at herrcotA

3?g0g kg/ha 20
. & kg/ha, 
30 40 Mesa

30
45
60

'2.97
3.02
3.10

2.98
5.06
3*32

3*17
3*24
3*17

3.04
3 .10
3*79

KgO Iig/ha
10
20
30

3.02
3*10
2.97

2*58
3.17
3.19

3.13
3*13
3*32

3.04
3*73
3.16

Mesa 3.03 3*12 3*19
« PgQg &g/b& .

KgQ kg/ha 30 45 60 Moon
10
20
30

2.98
3.21
2.93

3.07
2.90
3.35

3.08
3*30
3.20

3.04
3.13
3*16

Mean 3*04 3.10 3*19
G!*B.,{G*G3) for marginal rnmm « 0*2970.9*<0*03) for eosfolmtiono » 0*515



c. Umber of nodules per plant
Tho Bean number of nodules token are presented in 

Tablo 3 and the analysis of variance table in Apijendlx III.
•̂ he table shows that the umber of nodules per plant 

was decreased with increasing levels of nitrogen, though the 
differences were not significant*

number of nodules dhoued an increasing trend i-iith 
increasing levels of phosphorus os well as potash, though 
the differences were not significant*

It was observed from the table that the rmber of 
nodules per plant was significantly influenced by £ x K 
interaction, The mminum number of 21*75 was recorded with 
p~kg conMnation and the minimum number of 8*92 with p^kg 
combination.
d* Dry woi^at of nodules per plant

Tho aeon dry weight of nodules are given in tablo 4 
end tho analysis of variance table in Appendix IIX *

Dry weight of nodules showed a decreasing trend with 
increasing levels of II, though tho differences were not 
significant#

la the oaoo of phosphorus, there woo on increasing 
trend in dry vjeight of nodules with increasing levels of 
rhosphoruo# Bat the differences wero not significant * 
levels of potash also Showed no significant difference in 
tho dry weight of nodules per plant. But tho lowest level 
of 10 kg XCgO/ha hod shown an increase in tho dry weicht of



M>le 3 
ftober of asO-alea per plrnt

p2%  fegato 20
H Irg/b& 

30 40 Mesa
90 13*30 16*07 14.11 14*56
49 16*43 13*17 15.93 75.1B
60 16*83 15.75 15.00 15.89
KgO kg/ha * •

10 16*58 15.43 10.93 14*32
20 15.00 13*47 14*25 14.60
30 14*10 16*03 19.93 16*71
Mesa. 15*59 15*00 13.04 *

r> A V/tvAin44* *■**.*■* *

K^Q kg/ba . 30 45 60 Mesa
10 12*02 17*35 13.58 14 .32
20 13*14 3*92 21.75 14.60
30 18*53 19.27 12.33 16.71
Hosa 14*56 1:3*18 13*89 ■

C.S*(0*05) for marginal neons. «* 0*543C.D.CO.05) for casfciasfclGao . •= 9*609

Table 4
'!&*? uelgtit of nodules per pleat. (mg)

11 kg/fca
P A  kg/hs 20 30 40 Mesa,
30 21.25 29.63 22*75 24*61
45 34.17 25*67 30.6? 30.50
60 42.08 27*08 30*90 33.06
KgO Isg/ba •
10 38.33 29*83 33*17 32.44
20 27*50 30.25 £0*83 26.1-9
39 31.67 27.50 29.42 29.53
Mesa ' 32*50 27.86 27.81 ■

r!20c: k&tea
ICgO kg/ha 30 45 60 Mesa
10 26.67 36.50 34*17 32.44
20 19*03 25.83 32*92 26,19
30- 27.33 29*17 32.08 ■29.55
Mess 24.61 50*50 33.06
c.Z>*.(0«05) for marginal oeeas, ■ » 10*189
C-*D.*<0*O3> for cQE&inafciaso » 17*649
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n o d u lc o  p e r  p la n t  o v e r  th e  h ig b o r  le v e ls .

I X .  Y lo ia  and .v io M  a t t r ib u t e s . 

o .  t im b e r  o f  f lo u c r o  p e r  p la n t

Th e  n eon  num ber o f  f lo v e r o  p e r  p la n t  a re  p rc o c n to d  I n  

T a b le  3 end th o  a n a ly o lo  o f  v a r ia n c e  t a b le  in  A p p e n d ix  IV #  

Though th e  Ic v o lo  o f  n it ro g e n  d id  n o t  o i^ a i f ic a n t ly  

a f fe c t  th o  flo w o ro  p o r  p la n t#  th o  num ber in o re a o o d  w it h  th o  

In c re a s e  o f  B fro m  20 t o  30 k g  a f t e r  w h ic h  i t  was re d u c e d  to  

th e  le v e l  o f  20 Isg 17/ha#

I n  th o  Qaoo o f  p h o sp h o ru s  end potash#  d i f f e r e n t  le v e ls  

hod n o  s ig n if ic a n t  o f  fo o t  o n  th o  a m b e r  o f  f lo w o ro  p e r  p le a t*  

B ut o n  in c re a s in g  tre n d  uae n o te d  w ith  o n  in c re a s e  i n  th o  

le v e ls  o f  PgOf, g o  w e ll go  x g0 « 

b* t im b e r  o f  poda p e r  p le n t

Th o  a e o n  n rn b e r  o f  pode o ro  p re s e n te d  i n  T a b le  G end 

th e  a n a ly o io  o f  v a r ia n c e  t a b lo  i n  A p p e n d ix  IV *

I t  woo o b s e rve d  th a t  Ic v o lo  o f  n it ro g e n  had n o  o ig t i i -  

f le a n t  in f lu e n c e  o n  num ber o f  p o d o . H ow ever th o ro  woo on  

in c re a s in g  t re n d  i n  num ber o f  podo w it h  in c re a s in g  th o  

n it r o g e n  le v e l  u p to  30 fcg o f  t o r  w h ic h  i t  doerooocfd#

L e v e ls  o f  p h o sp h o ru s  and p o ta a h  had no s ig n if ic a n t  

e f fo c t  o n  num ber o f  podo* B u t a n  in c re a s in g  tre a d  was n o t io d  

i n  b o th  oaooo bp in c re a s in g  t h e i r  le v e ls *  

e* L e n g th  o f  pod

Th o  mean le n g th  o f  pod ro o o rd o d  a rc  p re s e n te d  i n



Table 5 
Humber of floaera per plant

Pg05 kg/ha 20
V. kg/ha 

30 40 Hem
30 6.30 6.73 6.37 6*47
45 7.07 7.33 6.52 6.97
60 7.13 6.93 7.60 7.22
SgO kg/ha
10 6.60 6,35 6.18 6.38
20 6.52 7.65 6.57 6,31
30 7.38 7.00 7.73 7.37
Mean 6.83 7.00 6.83

KgO kg/ha 30
PgO^ kg/ha

45 60 Hesn
10 6,03 6.53 6.57 6.38
20 6.2? 7.10 7.36 6.91
30 7.10 7.28 7.73 7.37
Mean 6.47 6.97 7.22
C.D.(0.05) for marginal means « 0.813C.D.(0.05) for combinations a- 1.403

Table 6
tJumbor of pocln per plant

B kg/fca
P20(j kg/ba .20 30 40 Mean
30 3.72 3.73 3.65 3.70
45 4.02 3.77 3,60 3.79
60 3.65 4.03 3*82 3 .83
SgO kg/ha
10 3.78 3.53 3.33 3-55
20 3.87 4.00 3.40 3.78
30 3.73 3.92 4.33 3*99
Moon 3.79 3.04 3.69

E2°5 kg/ha
£20 kg/ha 30 45 60 23eaa
10 3.40 3.60 3.65 2.55
20 3.47 4.03 3.65 3.73
30 4.23 3.75 4.00 3.39
Hecn 3.70 3.79 3.83
c.D.(0.03) for marginal means « 0.671
C.1>.(0.Q5) for combinations = 1.162

-j .
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Table 7 end the annlyoie of variance table In Appendix IV* 
There vice no ol^lfioont difference in length of pod 

with increasing levels of nitrogen. The hipest level of 
40 leg l? showed a decreasing trend in length of pod over that 
of 30 oiid 20 kg n» tbou$i tho differences wore not significant. 
Tho length of pod showed ca increasing trend with increasing 
levels of phosphorus end potash* cventhough tho treatment 
differences were not significant* 
d* Ifoaber of seeds per pod

The mean nuober of seeds per pod taken are given in 
Table 8 and the analysis. of variance table in Appendix IV•

nitrogen, levolo did not significantly affect the nuobor 
of seeds per pod. But thoro was cm increasing treed seen, 
upto 30 kg H after which it decreased.j

Ad in the eaao of length of pod* increasing levels of 
phosphorus oad pota3h increased the nuaber of seeds por pod* 
thoû i the treatment differences were not sigoifleant, 
o# Height of seeds per plant

The noon weight of coeds per plant taken ora presented 
in Table 9 end the analysis of variance table in Appendix IV* 

The weight of seeds per pleat was increased with 
increasing levels of nitrogen fron 20 to 30 kg/ha after Which 
it got reduced* But the differences were not significant*

In the ease of phosphorus* the weight of coeds per 
plant was increased with increasing the levels fron 30 to 40 
and to 60 kg PgÔ /ha, though the differences wore not



Tabic 7

Length of pod (cn)
13 kg/ha

»=»»— =— -a—
Pg05 kg/ha 20 30 40 tlcan
30 , ■ 7*30 7.32 7.13 7.25
45 7.22 7*36 7.20 7.26
60 7.33 7.42 7.32 7.38
KgO kg/ba
10 7.32 7.24 7*13 7.23
20 7.29 7.52 7.15 7.32
30 7.26 7.34 7.42 7.34
llean 7.29 7.36 7.24

■̂gOcj kg/ha
KgO kg/ha .30 45 60 Sloan
10 7.13 7.15 7.42 7.23
20 7*34 7.32 7.30 7*32
30 7*26 7.31 7.42 7.34
IlGGft 7*25 7.26 7.36
C.X>*(0,05) for nargiml neana » 0,164 0.B.CQ.05) for coabinattono » 0.284

Table 8
Iiumber of seeda per pod

II kg/bB
Pg05 'ko/ha 20 30 40 Mean
30 11.15 11.18 11.03 11.12
45 11.30 11.40 11*03 11.24
60 11.37 11.40 11.56 11.43
EgO kg/ha
10 11.1.5 11.20 11.18 11.18
20 11.42 11.48 11.02 11.31
30 11.25 11.38 11.45 11.36
l'leoa 11.27 11.36 11.22

P205 ko/ha
KgO kg/ha 30 45 60 Ilcen
10 10.87 11.23 11.43 11.10
20 11.18 11.33 11.40 11.31
30 11.32 11.17 11.60 11.36
Uoaa 11.12 11.24 11.48
C.D.CQ.05) for nargtal neaao » 0.320
G.D.C0.05) for oonbinatioas ** 0.572

CD
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significant*
The Mgjbeab level of 30 kg Kp0 increased to weight of 

seeds per plant significantly only over 10 kg which in tom 
woe on par with 20 kg EgO, » 
tm 100 seed wel^t

The e&cq valaec ore given in. Tablo 10 and tho analysis 
of variance table in Appendix, IV*

The hifjioot leva! of 40 kg II cignlficantly decreased 
to 100 seed weight over the lower levels (20 and 30 leg ID* 
which wore on per* _

In tho case of phosphorus the higher levels of 45 and 
60 kg PgOr; increased tho 100 seed uei$it significantly over 
30 2sg Pg05/har '

i-’ith regard to potash* an increasing trend in 100 seed 
weight was observed with increasing to levels* though to  
differences yero not elgiifleant* 
g# Oraia yield

The mean grain, yield recorded ore given in Tablo 11 
and the analysis of variance table in Appendix V*

tho data Biteued that there woo no significant difference 
in groin yieM fes to levels of nitrogen, still an increasing 
trend woo noted upto 30 kg Ufha after which the yield 
considerably got reduced •

With increasing levels of phoajhoras groin yield also 
increased bat the differences wore not significant..



Weight of eeeOa dot plant (g)

PgO^ kg/ba
IT kg/ha 

20 50 40 Mean
50 0.86 0.87 O.S9 0.87
45 0*95 1.04 0.76 0.91'
60 0.81 1*06 0*91 0.93
KgO Kg/ha
10 0*80 0*76 0*65 0.74
20 0*80 0*96 0.88 0.91
50 0.90 1.25 1*05 7i06
Mean 0*6? 0.99 0.65

PgO^ kg/ba
KgO kg/ha 50 45 60 Kean
10 0*65 0*92 0*63 0,74
20 0.90 0.86 0.9S 0.91
30 1.0? 0*94 1.17 1.06
«6EO . p I ® I *̂

3 0*91 0.93
£J,S>.(0*05) for mrgiasl neons =*■ 0.211C.B.(0.G5) for GombimtiosD » 0.565

Table 10

Uoi^it of 100 $e©3o (g)

~2% &S^a 20
B  k g / h a  

30 40 H e a a

30 3.31 3*23 2*93 3.17
49 3*20 5*54 3*46 3*40
60 3*53 3*64 3*22 3.49
E g O  i s g / h a \  .

10 3*44 3*40 3*07 3.30
20 3.32 3*59 *t* jfc *»

p * 1 ^ 3*35
30 3*37 3*47 3*39 5*4?
M e a n 3.5B 3*49 3*20

P g G t j  k g / b a

E a 0  k g / h a 30 . 45 60 M e a n

10 3*10 3.57 3*24J 3.30
20 . 3*22 3*35' 3*49 3*35"
30 3*20 3*27 3*75 3*4?

M e a n  t 3*17 3*40 3*49
C.S.. (0.05) for marginal mesas. » 0.222C *3 *(0*05} for eoabinatioziG ** 0.534
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in the caso of potash, the highest level of 50 &G Kg0 
Increased tho grain yiold elgniflcontly over 10 kg KgO* tihilo 
tho yields duo to 10 and 20 kg KgO end 20 and 50 kg KgO were 
on pay#
h# Bhuoa yield

v"Tho noon bhuaa yiold are presented in 'Table 12 and the 
analysis of variance table in Appendix V •

It was observed that tho highest level of 40 kg 13 
significantly increased tho bhuoa yield over 50 and 20 kg 11 
which wore on par#

With regard to phosphorus and potash increasing thoir 
levels inoroaaed the bhusa yield, though the differences wore 
not significant#
i# Harvest Index .

The neon values are presented in fable 15 end tho 
analysis of variance table in Appendix 7#

From. the tablo it was observed that levels of 13, Po0r 
or KgO had no significant influence on harvest index# hut 
increasing levels of 13 and PgO^ showed a decreasing trend 
whereas levels of K Ô showed an increasing trend in harvest 
index#
j. Dry matter yield

Tho neon values are presented In Table 14 and tho 
analysis of varianco teblo in Appendix V#

Both’nitrogen and phosphorus levels had no significant 
influence on dry matter yiold of tho crop# But m  increase



fable 1 1

Yield of grain (kg/bn)
B kg/ba

PgO^ kg/ba 20 30 40 ilean
30 428*05 434*52 453.42 430.66
m 463*90 521.09 394*93 459.97
60 407*22 526.79 472.57 468.86
EgO kg/ha
10 400.62 374*22 334*11 369.65
20 444.75 ’ 460.20 453*29 459.41
30 453.00 627*97 533*51 538.43
Meon 433*06 494.13 440.30

Po0r kg/nat» ij
EgO kg/ha 30 45 60 tloaa
10 325.10 466*23 317*55 369.65
20 447.46 436.47 494*31 459.41
30 543*35 477.23 594.72 533.43
Mean 430*66 459*97 468.06
0 .9. (0.05) for neafginal neono « 103*695C.D.C0.05) for conbinai-iono =* 179*601

fable 12
Yiold of biraoa (kg/ha)

20
U kg/ha 

30 40 Uesa

30 786.10 650.81 957.56 064*82
45 847*57 944.62 996*33 929.52
60 847.57 938.15 1208.36 997-03
KgO kg/ha 
10 615*22 762.87 946.56 848*22
20 747.23 910.74 1106.37 924.13
30 918.74 1031.97 1106.37 1019*03
t-leaa 827.08 811.19 1053.10

KgO Icg/ba 30
Bo0e- kg/ba **• /

45 60 ilean.
10 060.51 821.69 062.45 648.22
20 818.45 666*98 1086.96 924*13
30 915*51 1099.90 1041.67 1019*03
Uesa 864.02 929.52 997.03
C.£.(0*03) for EarglnaX meano = 173*213C.B.CC.05) for conbinaticno «* 308*633

cn
CO



Table 15

Harvest Ib Sos (per cent)

£2q5 %3/h& 20
U kg/ba 

30 40 Mean
30 33*40 32*00 31*43 32.30
45 33*54 33-12 30.13 32.26
60 30*84 31-52 29.93 30,76
KgO kg/ka
13 32*10 29.91 29.16 30.39
20 . 33*10 32.47 30-53 32.05
30 32*52 34.27 31.83 32*03
Mean 32.59 32.22 30*52

PgO^ kg/iia
KgO kg/ha 30 45 60 Mean
10 29.12 33-03 28*95 30.39
SO 33*58 32.31 30*2? 32*05
30 34.19 31*3? 33.06 32.83
Mean 32-30 32.26 30.76
C.D.CG.O?) for sorgincl nesao = 2*732G,S.(o.05) for coablostiona « 4*732

Table 14 
Dv$ mfcter yiold (kg/ha)

P205 kg/ba 20
H kg/ha 
30 40 Mesa

30 1417.45 1517-06 1626.69 1520.67
45 1540*12 1709-37 1571*35 1607.15
60 1439.19 1717*66 1896.10 1684.31
KgO lig/bG
10 1417*71 1353.&6 1437-63 1403.00
20 1395.34 1624.88 1771.00 1597.33
30 1583-21 1966.38 1085.23 1811.60
Mean 1465.58 1648*30 1698.25

BgO& kg/ha
E gO Eg/ha 30 45 60 Mean
10 1361.16 1513.33 1334.51 1403.00
20 1481,50 1503-44 1805.65 1597-53
30 1719-34 18D2.67 1912.79 1811.60
Mean _ 1520-67 1607.15 1684.31
C#D.(0.05) for narginal neans « 264*099
C*B*(0*05) for confalnafeiona « 457.432

cn
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in thoir levels resoltoi in an increase in the dry natter 
yield*

In the case of potash* hirpont level of 50 kg Bt>Q 
significantly increased the dry matter yield only over tho 
lowest 10701 of to i:g which was on per with 20 leg lî O#
ill • gloat..analysis#
A* Hutrieat untako

The m m  values of the uptake of Kt- PgO^ and K^O by 
the crop at hardest are presented in Cobles 15» 16- and 17 
and the analysis'of vorlonae tables in Appeals: ¥X, 
a* nitrogen uptake

the neon values are given in tiuble 15 end the analysis 
of variance table in Appendix VX •

The table Shows. that on increase in the II level 
increased the II uptake by plants* though the differences were 
not significant*

i’ifforont levels of phosphorus and potash also had no 
significant influence on the nitrogen uptake# 
b. P^% uptake

The mean values ore given In table 16 nod the analysis 
of variance table in Appendix VI *

Tho highest level of 40 kg U significantly increased 
the PgO^ uptake by plants only over 20 teg which woo on par 
with 50 kg El#

As in the ease of nitrogen* highest level of 60 kg 
PgOj. also increased tho Pg0^ uptake by plants significantly



fable 15

nitrogen uptake (kg/ba)

E kg/ha
3?2Q5 kg/bn 20 50 40 1-lean
30 24.93 26.66 23.42 26.69
45 27-54 30.70 28.36 28.60
60 25*56 32.64 35.91 30.64

3£g0 kg/ha
10 26.25 25.45 24.95 25.55
20 24.52 23.92 30.96 23.13
30 26.91 35.63 34.79 32.44
llean 25.89 30.06 30.23

kg/ba
ICg0 kg/ba 30 45 60 Mean
10 25.62 29.05 23.78 25.55
20 25.13 ’ 26.20 33-06 28.13
30 31*11 31.16 35.07 32.44
Mean 26.69 20*80 30.64
C.U.(G.Q5) for Darglsaal neons =* 5.65?C.D*(Q*Q5) for conbin&tiona * 9*764

^2% uptake (kg/bo)

2205 tes/m 20
11 kg/ha 
30 40 licsa

30 1.93 2.17 2.33 2.14
45 2.40. 2.72 2.49 2.53
60 2.18 2.72 3*15 2.69

KgG kg/ha
10 2.19 2.18 2.34 2.24
20 2.10 2.46 2.64 2.47
50 2.22 2.97 2.80 2.66
Keen 2.17 2.54 2.66

PgO^ kg/ha ■
KpO kg/ha 30 45 60 Kean
10 1.94 2.48 2.29 2.24
20 2.11- 2.33 2.96 2.47
30 2.38 2.BO 2.61 2*66
I lean • 2.14 2.53 2*69
C.D..(0*05) for oarginal ceona « 0.395C*D*(0.05.) for oonbinationo & 0.634

cnO'
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only over 30 kg will oh was on par with 45 kg
Potash had no significant influence)1 on PgOrj uptake 

by plant o* Sat on Increasing trend was noticed with increasing 
levels of potash* 
o, KgO uptake

She oean values are presented in Table 17 end the 
anolyois of variance table in Appendix VI •

fhou$i the levels of nitrogen bad no significant 
influence on KgO uptake by plants, an increasing trend was 
not©! upto 30. kg 17 after which It declined.

Increasing levels of PgÔ  showed an increasing trend 
in KgO uptake, thougfr tho differences were not significant,

a:.- „ Increasing levels of KgO significantly increased 
the KgO uptake by plants,
B, Protein
a, Protoin content of grain

The rosults on ciean protein content of grains ere 
presented in Table 18 and the analysis of variance table in 
Appendix VII,
' It was observed that protein content of grains showed 
an increasing trend with increasing levels of n as well as 
pgOcjt but the differences wore not significant.

Potash gIgo had no significant influence on protein 
content of grains, The lowest level of 10 kg KgO bad given 
Siigher protein content over the higher levels of SO end 30 
kg KgO,'



TaML© 17

IC>0 uptake (kg/ha)

?g05 lzg/h& 20
U kg/ha 

3 0  .
40 Hcsa

30 12,31 13.12 13.05 12*03
45 14*59 15.91 13.24 14.50
60 12.37* i 16*10 15.76 14.75

KgQ kg/ha
10 11.11 , 10.24 9.63 10.39
20 13*01 14.30 14.90 14.27
30 15,16 19.93 17*32 17.49

Mean 13.09 15.05 14.02

PgOri kg/tia
EgO kg/ha 30 43 60 Eean

10 9.23 12,10 9.84 10.39
20 13*26 13,79 15.77 14*27
30 15*97 17,86 10.63 17*49

Kean 12*83 14*50 14.75
C*D.(0.05) for mrginal laoaao a 2*689
C.MO.OS) for conSInationo « 4*658
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b. Protoin content of bbnsa
Tho neon protein content of blraoa ore given in Tablo 19 

end the analysis of variance tablo in Append! a 711 •
Ao in the case of grain, tho protein content of bhuoa 

aloo showed on increasing trend with increasing levels of 
nitrogen end phosrhorua, thon$i tho differences were not 
sigaifleant*

Tho lowest level of 10 kg KgO bed given, oiĝ iifieaatly 
bi$ier protoin content over tho higher levels of 20 and 50 Tsq 
s20.
o* Grain protein yield

Tho noon values are presented in Tablo 20 end tho 
analysis of variance table In Appendix vll *

Sncreooing levels of n upto 50 kg increased the grain 
protein yield uhcrooo a further increase in II level Showed 
a reduction* Tho differences between IT Icvolo were not 
significant* ■

In tho cooc of phosphorus, increasing levels hsd no 
significant influence on grain protein yield, though it ohowed 
oa Increasing trend*

Potash at 50 kg KgO/fca significantly increased the 
grain protein yiold only over 10 leg which was on par with 
20 kg ICc0/ha*4*
d* fodder protein yiold

The mean values ore presented in Table 21 and the 
analysis .of variance tablo in Appendix VII •



Table 18
Protein content of groin C per cent >

p2% 20
I? Eg/ha 
30 40 neon

50 18.011 18.375 18.375 13.254
45 18.250 10.271 16.959 16.493
60 18.705 18.834 18.511 18.683
Ko0 kg/ha
10 18.490 18.730 19*053 18*757
20 18.121 18*480 17.959 18*105
30 10.354 13.271 18.834 10.486
I-lean 18.522 18.493 18.615

Pg05 kg/ka
EgO • kg/ba 30 45 60 tfeon.

10 18.542 19.261 18.469 16*757
20 18.011 18.094 18.455 ,18*186
30 18.209 18.125 19.125 18*486
Hesn 18.254 16.493 18.633
C.D.(0*G5) for nargiml neans « 0.625C.I>.(0.Q5) for eosbinatioaa «* 1*079

Table 19
Protein content of bhnsa C per cent )

P205 kg/bn 20
ET kg/ha 
30 40 Kean

30 8.677 8.761 8*719 8.719
45 8.646 8.584 9*125 8.785
60 8.282 9.313 9*125 8.306
EgO kg/ba 
10 9.532 9*542 8*771 9.282
20 8.000 6.448 9*063 8*504
30 . 8.073 8.66? 9.136 8.625
Hean 8.535 8.806 8.990

EgO kg/bn 30
PgO^ kg/ba

45 60 - I-lean.
10 9.157 9.344 9.344 9.282
20 8.063 8.396 9*052 8.504
30 8.938 8.615 8.323 8*625
riean 8.719 8.705 8.906
C,S.(0.05) for nargin&l naans 0*644
O.p. (0.05) for conblnations ES' 1.116



Table 20
Grain protein yield (kg/ha)

P g 0 5 k g / h n 20

U iL Q /h a  

30 4 0 K e e n

3 0 7 7 . 1,1 7 9 .4 3 0 2 . 9 5 7 9 . 0 3

45 8 4 . 6 0 9 7 . 1 3 7 4 . 2 9 6 5 . 3 7

6 0  , 7 8 . 6 2 1 0 2 .6 2 0 0 .9 3 9 0 . 1 2

K ^O  k g / h a  

10 7 4 .2 1 7 2 .9 1 6 3 .9 5 7 0 . 3 6

20 8 2 .5 4 9 0 . 2 4 6 0 . 3 3 0 4 . 3 7

30 0 3 .6 6 1 1 6 .2 3 1 0 1 .0 9 1 0 0 .5 9

i le c n 8 0 . 1 4 9 3 . 1 3 8 2 . 0 5

K g O  h Q /s ia . 30

k g / h a  

4 5  6 0 l ie a n

10 6 0 . 1 9 9 0 . 9 0 5 9 . 3 0 7 0 . 3 6

20 6 0 . 1 8 7 0 . 3 3 9 4 . 5 9 0 4 . 3 7

30 9 9 .1 1 86.86 1 1 5 .0 0 1 0 0 .5 9

Mean 7 9  .8 3 6 3 . 3 7 9 0 . 1 2

G.D.(0.05) for narglnal neano == 19.541C.D.(0.05) for comhinationo » 33.845

Podder protein yield (kg/ha)
-| - I i l  - | |  |  j t I  ‘ I II      ■ ■ n  i h i  m h M11 kg/ha

P205 fcg/ba 20 30 40 neon
30 136.26 152.72 162.16 150.39
45 152.42 166*53 176.81 165.26
60 143.45 176.35 212.98 177.59
KgO kg/ka
10 155.92 149.55 164.29 156.59
20 125t6? 156.10 190.57 157.44
30 ' 150.57 169.95 197.10 179.21
Kean 144.05 165.20 183.99

PgÔ  kg/ha
KpQ kg/ha 30 45 60 Keen
10 153.21 161.96 154.58 156.59
20 133.25 149.65 109.43 157.44
30 164.70 184.15 180.77 179.21
Kean 150.39 165.26 177.59
C.D.C0.05) for izsGrgiml nceao = 33.277
0.0.(0.05) for conbinationo « 57.639
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. the table shows that increasing levels of nitrogen* 
phoophoruo aa troll os potash shovel on increasing trend la 
fodder protein yield* though tho differences were not signi  ̂
ficonW
IV* Soil arrivals

The ooil sosplo taken fron each plot after the
oxperiinent wore analysed for total tf» available î Or, oad.
available EgO*
a# fatal nitrogen content

The Eoan values arc given in fable £2 end the analysis
of variance table in Apposdlx VIXX •

The table oboes tis&fc increasing levels of nitrogen
resulted in a decrease in total K content of the soil, though
the differences -were not significant*

Tho n content of ooil hhoeed on increase upto 45 kg
1’gÔ  after vMch there use a redaction# The differences were
not significant* ■

As in the ease of phosphorus* irolash also showed an
increasing trend upto 20 kg ihD/aa after which it got reduced.

The table ekowo that the total nitrogen content of
the soil ass significantly Influenced by n x K interaction*
The jnaxiner. nitrogen content uao oboorved at UjK^ coriblnation
and the minlssua nitrogen content at 1t,K~ eenbination*a j*
b» Available Pj>Os content

5ata on ocaa phosphorus content of soil arc presented 
in fable 25 and. the analysis of variance table in Appendix fill*



Table 22
Total nitrogen content of soil (kg/ha)

it kg/kn
kg/ha. 20 30 60 Mean

30 2426*67 2336*67 2426.67 2403*33
45 2450*00 2426.67 2403*33 2426.67
60 2436.6? 2496.67 2170.00 2307*78
KgO isg/ba
10 2330*00 2310*00 2403*33 2364.44
20 2473.33 2473.33 2450.00 *2465.56
30 ' 2520.00 2496.67 2146*67 2387*78
Keen 2457.73 2426.6? 2333*33

PpOfj kg/ha
KgO kg/ha 30 45. 60 Moan
10 ' 2356*67 2360.00 2356*67 2364.44
20 2473.33 2473.33 2450*00 2465*56
30 2380.00 2426.67 2356.6? 2387.78
Kean 2403.33 2426*67 2387.78
G*X>,(O.Q5) for 'Sarginsl laesno = 122*073C*B.(0.05) for conMnatieng « 211*446

Table 23 . ’
Available jiiospliorao content of coil (kg/ba)

,Pg05 kg/ba 20 -
11 kg/hs-
30 ■ 40 Mean .

30 44*13 57.68 50.38 50.79
45 63.50 59.13 . 60.38 64*00
60 69.75 6I.63 ©3.50 71*63
KgO isg/ba ■
10 65.63 61*23 53.73 60*21
20 50.63 50*13 67*38 60*71
30 53*13. 64.25 73.13 62.50
Mean 59.13 59.54 64.75

KgO kg/na 80 .
PgOg kg/lia 
45 ■ 60 Mean

40 43.73' 63.13 73.75 60.21
20 53.63 61,75 66.75 60.71
80 55*00 58.15 74.38 62.50
Hess - 90.80 61.00 71.68
a .3 .C0 .Q5 ) fo r ao rg isE l neono «• 9 . 8 1 3
0 *D.(0 .0 5 ) fo r conbinatlono p 1 7 * 0 0 5

03oo
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It was observed that content of the eoil Increased 
with Increasing Icvolo of U* though the difforencos were not 
significant*

Increasing IcvoXg of Pg0^ had given a corresponding 
significant inereaoo In soil P̂ Op. content.

Ag in tho case of nitrogen, lcvelo of potash also 
showed a Qinilar trend,, Tho differences wore not significant* 
o* Available KgO content

Tho m m  lt,,Q contest of tho ooil are given in Table 24il.
end tho analyolo of variance table In Appendix VIII *

Tho data ohouo that 1J Icvolo hod no significant 
influence on Kg0 content of ooil* But increasing levels of 
II showed a decreasing trend in EgG content.

Sventixoû i tho levels of phosphorus hod no oighifiemt 
effect on ICgO content of ooil, it' was Increased with increasing 
the Zovol upto 40 kg after which it showed a reduction,

KgG content of tho eoil woo also not significantly 
influenced. by potash levels. With increasing levels of 
potaoh upto 20 kg, soil Xo0 content inorcaeod, of tea? which£m

It showed a reduction,
V, Goreolation studies

The valueo of single correlation coefficients are 
presented'in Table 25,

Grain yiold of the crop woo positively end significantly 
correlated with nunber of flowers per plant, umber of pods 
per plant, nuabcr of seeds per pod, length of ped and 100 seed
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Sable 24
fcv&ilablo potasslm content of coil (kg/ba)

If kg/ha
PgOj. kg/ha 20 . 30 40 Mean

30 96,50 63.33 60.50 73.44
45 63.67 37.63 69.00 73.50
60 63.03 65.67 00.00 69.03

e2o kg/ha
10 79.00 68.33 63.50 70,28
20 69*50 76.00 84.00 76,50
30 75.50 72.50 62.00 70.00
iloon 74*67 72.28 69.83

k2o kg/ha 30 45 ■ 60 Moan
10 72.33 67.33 71.17 70.20
20 65.67 85.33 76.50 76.30
30 . 82.33 67.83 59.33 70.00

I loan 73.44 73.50 69.03

C.D.(0,Q5) for marginal means « 2*07
0.D*(0«05) for combinations a 2*07
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weight* The *r' vaLuea were 0,2815s 0.4686# Q.4505* 0,3402 
C&& 0,4442 respectively,

II# P̂ Of. end EgO uiitakc by tho crop wore pooitivcly 
end significantly correlated with groin yield and total dry 
cattor production of tho crop end tho conflation coefficients 
were; 0,6866# 0,3235# 0.G217# 0,9460# 0,6722 and 0,8760 
respectively*

Protein of the grain v;os positively and significantly 
correlated with protein of the total crop end n uptake sad 
the correlation coefficients were 0*8571 end 0*3092 respectively, 

Total N end KgO uptake by the crop were negatively 
correlated with total H end available KgO content of the soil 
respectively, Uhilo uptake was positively and oigni- 
ficantly correlated uith available PgÔ  content of the soil.
The *»* values of II# Eo0 end ?o0c. were -0*1368# -0,0460 endC. ■ . J
0*3365 respectively • The fr* values of H and KgO were not 
eignlflccsnt.



Tablo 25
Valuoo of SiapXo Correlation Coefficients

31 .NO. diameters correlated Correlationcoefficiento

1. Grain yield a Ho. of* flowers, per plant 0.2615*
2. M  a Ho. of pods per plant 0.4686**
5. t( a Ho. of seeds per pod 0.4505**
4. ,, x length of pod 0.5402*/
5* tt a 100 seed uol^it 0.4442**
6. ,, a n uptake by crop O.0Q66**
7. t« a 2?2°5 uptake by crop 0.5255**
8. 9f x KgO uptake by crop 0.8217**
9. Total dry natter production of the crop x H uptake by crop 0.9460**
10. t, ft x PgO^ uptake by crop O.G722**
11. ,i # > x KgO uptake by crop 0.8217**
12. Protein content of the grain x Protein content of the total crop 0.8571**
15. tt M  x Total n uptake 0.5092*
14. Total IT uptake by crop s Total II content of soil -.1568
15. IJ205 uptake by crop s available content of ooil 0.5365*
16. KgO uptake by crop x available KgO content of ooil. -.0460

•Significant at 0*05 level ^Significant at 0,01 level

.
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DISCUSSION



mscuGsiOH

An experiment was conducted In the Instructional i'ora 
attached to tho Collcgo of Agriculture# Volleyani during the 
third crop season of 1973-79 to find out a suitable combi­
nation of nitrogen# xiioophoruo and potash for maximum yiold 
of green gran In rice fallows and to study tho effect of 
levels of nutrients on yield# quality and uptake' of nutrients 
by tho crop, The results of the experiment ore discussed 
below*
I# Growth chorootora 
a* Height

(fables 1a to 1d# Pig, 5# Appendix II)
The plant height is a factor Influenced by nutritional 

supply* In the oooo of green gram# 30 and 40 kg n Increased 
tho plant heicht over tho lowest level of 10 kg upto 45th 
day after sowing# after which the height was not further 
increased, Kassel (1961) opined that nitrogen supply was 
beneficial for rapid establishment of leguminous crops 
particularly If the seed was small and the land woo worn out, 
The symbiotic association with rkisobium end the effective 
fixation of 1; comeacee only after tho formation of root 
nodules. In the early stages the response obtained in growth 
io indicative of the insufficiency of the available nitrogen 
fTon the soil and the fixed nitrogen by the symbiosis.
Similar rdsulte hove been recorded by Penda (1972) In
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green g&ssat IsCtitea qqQ Satpatky (1976) in pigeon poa and 
Subboieh (1978) in green gscm*

Ehoapfcorosj at the highest level of 60 kg P20^/ha 
Increased the plant height even upto tho later otsgco of 
.growth* This coy ho due to tho influence of phosphorus on 
Bea&atematie' activity (Black# 1966) * Similar Increase in 
plsnt hei^ib with increasing levelo of phosphorus was also

-v
reported by heehpamde end Bathkal (1965)# lioolani and Jana 
(1965)#, ?sria (1972)#,. Kara and Sdkhon (1976) and Rollin 
Bazaar (1979) in" green gram*

Either levels of potash (20 and 50 kg KgO/ha) increased 
tho hei$it of plants throughout tho growth period* Potassium

t
ip reported to bo essential for the promotion of growth of 
neripfcosabis ticsue (fipdole and Kelson* 1975)*. rotash m  
m  element hastens metabolic processes in planto and response 
to this nutrient io well exhibited as an inercaoo in the 
height of plants;* Increased height of plants by potash 
application has been reported in lucerne (Medicare estiva X«) 
by. Cooper gl* (1967)*

Bioopborua in combination with potash uaa found to 
influence the height of green gram at higher levels* It was 
found th&t a combination of 60 kg jggOc- and 20 kg KgO oigui~ 
ficantly increased the plant ko!$it in the early stages of 
crop growth compared to application of P end K alone* fho 
oignlfieast interactional effect is to be mainly attributed
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tio the enhanced root growth due to phosphorus cad consequent 
effective utillaabion of applied potash# Purtaerg îaoophoruo 
and potaooim throng their role as oGsoatiol saozwnutriento#;

Imvo exerted o diroot Influence on nitrogen going ad 
wall in tho eerly stages which in turn has resulted in 
iaoroaood height*
b» Hoaher of loaves per plant

(Sables 2a to 2d* Pig#4» Appendix XX)
Saeibeap of leaves per plant vaa found to lacreaao ol^ii- 

ficantXj by, Mgher levels of nitrogen in early stages of 
plant growth only. nitrogen being the neat important nutrient 
elenent for the growth and development of plants* its supply 
and avollability* when the nodule bacteria was not well 
established or tho symbiotic ncobanisa had not become 
effectively operative* would hasro helped the plait to produce 
sore nuhber of leaves in the initial stogoa of growth, 
hcebaiyukul et gl. (1970) aloe reported that application of 
nitrogen was ncocooory for tho early growth of nua&. Xnoroaoo 
in growth of foliage with increasing Icvolo of nitrogen ws 
c&eo observed by Oin^i (1971) in gran, Looag end liens (1974) 
in soybean and Joyed oven and Sroedharaa (1975) in ̂ p?oundnut.

lli^eot level Of 60 hg PgO^/ha oi^iifiomtly increased 
tho nanbor of loaves over tho lowest level of 90 kg Po0r./ha, . C* */
npto flowering stage, inorqaaina lovolo of p&oophovuo has 
increased tho ntsabor of loaves oiallar to increased general 
growth affects* fhoao offecto of phosphorus appear to bo
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mainly Guo to 18? Interactional offsets* S2i© enhanced root 
growth in leguminous crops by the application of phosphorus 
and the subsequent interactional effects with aitreges boo , 
been well documented (Gars Qt ol., 1970 and Barilo, ot oX.f 
197?)#

S'oteeh hod no significant effect on tho number of1 except on the iirlH da.̂*
leaves at all stages of growth* Gronenan (1974) reported 
that potash fertilisers had little effect on growth of 
soybeans. -

Ao in the case of plant height* the combination of 
X&oaphorao and potash was found to affect the .number of leaves 
of green gram only daring the early otagcs of growth* A 
combination of 60 kg and 50 !sg Eg0 was found to be soot 
effective in increasing the smbor of leases* this soy be 
duo to th© enhanced uptake of nitrogen due to the phosphorus 
end potash application*
e* Modulation

(fables 3 end 4*. 3&g* 5 sod 6* Appendix lit) , 
the levels of nitrogen* phosphorus and potash do not 

appear to influence tho number and dry; weight of nodules*
Saith e& ol. (1968) reported that number of nodules wore sot. 
qigaifioontly affected by nitrogen levels in soybean.
Badaay end Bl-Goyod (1976) reported that modulation v m  not 
affected by phosphorus application in Inroad beans*



As tho level of nitrogen was Increased* the modulo 
number and wolght wero redaead* It is a laiorn fact that 
application of higher levels, of nitrogen sonetiDos inhibit 
nofi'ulo production in legumes. i Similar reduction in number of 
nodules at hi$iar levels of nitrogen was also reported by 
SioteOhp (1970) and Eolnov and fetkov (1975) In Efaaoeotoa 
vnigarlB and Bubo© (1977) in peas* SIrgh (1971) in CMcls pos* 
■Solnov and Bctimy ,<1275) la Biasoolna vale ric and Paponi- 
.coiacu, jet ol* (1977) in boon© reported the reduction in dry 
weight of nodules at higher levels of nitrogen*,

Shough x̂ iooxiiorua levels did not affect the number and 
wai^it of ncdulce, the highest level of 60 kg wap seen 
to increase those factors over the lower levels. Phoophorue 
i© well known to have an influence on aodhlatien in- legcsaea. 
But the effect was not pronounced here# She medium available 
xhoc^horaa status of the soil might have contributed 'enough 
quantity for nodtslatioa and so there woo no. response to the 
applied pexjophoiUD# favourable effects of phosphorus on 
modulation was algo reported by Boobposdo and Bathhal (1965) 
and Havoshar et £l. (1972) in green gran* Sa&a (1975) in 
black gran* £03 Sis^x a£ &1. (1975) and Subbaidh (197-3) in 
green gram*

fhougb. potash levels aid not significantly affect the 
number end weight of modules* on increasing trend woo noted 
with regard to number ©ad deoreasing trend with regard to dry 
wei^it os tho potash levels were increased* Results showing
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t h o  e f f e c t  o f  p o t a s h  fa in c r e a s in g  t h o  a m b e r  o f  n o d u le s  wave 
a lc o  r e p o r t e d  b y  Y o n  S o h re ta n  (1 9 6 5 ) l a  p e rn  e n d  g ro u iX lu u b *  

K a ^ ip e r a s t  o rid  M o n g o l (1 9 7 5 ) i n  Viols Safes* C h a m c y  (1 9 7 4 ) i n  

c o w p c a  a n d  g g o a s a a a  (1 3 7 4 ) i n  so yb e a n *

Ccnblned application of 60 he 20 kg KgO gave
the isQst&scEi amber of nodules (21*75)* Ihis nay ko 6ue to 
the favourable influence of V and K together on nlcroblcl 
activity* Von Schrevoa (1956) observed a stimulation in 
nitrogen fixation in soybean by K, when. P was also applied. 
Bebin and Ignatenko (1969) in soybean and Muthuswany (1973) 
in groundnut* also reported tho increase in nodule number by 
tho application of 3? end K*
II • Yiold cheiuutogq 
a* Ilu o b o r  o f  f lo w e r s  p e r  p la n t

(Sable 5* Pig. 7* Append!:-: IV)
Though, the levels of nitrogen did not affect the amber 

of flouero/plontt a depressing effect was noted beyond 
50 hg/ha which dhows- that the lowest level of nitrogen woe 
oore than sufficient for the flower production end the higher 
levels affect the flower production adversely in legcnca*

In the case of phosphorus* though the levels did not 
affect the number of flowers per plant* a linear increasing 
trend has been noted fron the lowest level to the highest 
level (11.59 per cent). This shows that the lowest level o f  

applied phosphorus was sufficient for flower production in



74

green gran when tho soil was considered ao nedius for 
available phosphorus* fenelsl and T?aka (1971) reported that 
absence of phoephoruo caused a decline in tho number of 
flowers In breed boon* farlla ot al* (1977) found that 
increasing levels of applied phosphorus enhanced flov/er number 
in coupes*

As in tho eaeo of ̂ opborus* potash also did not 
significantly Influence tho flower production* However* a 
linear increase fron 6*38 to 7*57 flowers per plant was found 
by increasing potash levels fron 10 to 30 isg KgO/fca* She 
increase of flowers by tho highest level over the lowest was 
equivalent to 15*52 per cent* though not aigoifleant* Thus 
both phosphorus end potash application were found to definitely 
eahenco flowor production to the extent of 10 to 15 por coat 
while hipest level of nitrogen had a suppressing effect*
Such a suppression of flowering is only to be erpeoted fron 
the physiological role of higher levels of nitrogen in 
ehheaoing the vegetative growth,
b* Bucher of pods per plant

(fable 6* Big* 8* Appendix XV)
i?he levolo of nitrogen* phosphorus and potaeh hod no 

effect in significantly enhancing the amber of podo per 
pleat* It cay he noted from the tablo that In the ease of 
number of podo* the difference between the hipest and lowest 
levels of nitrogen was Only 4*06 per cent. In the ease of 
phosphorus It was still less (3*51 per cent)* slnee tho levels
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of nitrogen and phosphorus hod not affected the nusbor of 
jftowers/plaat, tho nnabor of podo were also recained imaffeetcd 
by these nutrients*

Green graa with low uptake capacity whoa raised in a 
soil nedina in available phosphorus <43 kg PgÔ /lsa) naturally 
cannot bo oxpcoted to respond well to the addition of fertiliser?. 
This is in egroGoent with the findings of Vcnugopal and 
Morachaa (1974) in green gram*

But in the case of potash*, thou^i the difference 
between the levels wore not significant* there woe a linear 
increase in the number of pods soon fron the lowest to the 
highest level of potodh end tho variation between then were 
found to be 12.39 per cent which con be considered nach hi^ior 
os compared to the effect of nitrogen and phosphorus*, This 
observation more or loos synchronises with tho enhanced flower 
production duo to graded levels of potash* Increase in pod 
yield with potodh application was also reported by 
Shc&hawat ofc.al* (1967) in peas end Parade jgd.* (1971) in 
^undmt*
e* length of pod

(Table 7* ^ig» 9* Appendix 17) 
different levels of nitrogen, phosphorus cad potash 

did not significantly affect tho length of pod* Length of 
pod is a character which misly depends on tho gonstloal sake 
up of the Variety* This say be one of the reasons for the
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iocfc of response obGdrvcd with respect to this ebaraotor* 
SJailar observations have bom nade by Vigaystaiar (1967) In 
oowpea*.
d9 neaber of seeds .per pod

(Sable 8# Fig. 10#-. Appendix I?)
Since i&o levels of. mirimtc did not affect tho length 

of pod (Sable ?)# the .number of seeds peg? pod was also not 
influenced* Similar results in green gem woro: report cd by 
Samar at $1* (1977) for different levels of nitrogen end 
phosphorus and Bollia Boshor (1979) for, different Xcvela of 
phosphorus* Ahnad end Shafi (1975) reported that ia peas*, 
number of eoado per pod v?aa not significantly alters by 
nitrogen*. j&osjiiorus or potash application* Tho results 
obtained in the present investigation ore thus in eonfozsaity 
with similar observationo node in other pulse crops* • .
a# Uol^it of seeds per plant

(Sable 9*: Fig* 11, Appendix I?)
Sbon^i tho levolo of nitrogen and phosphorus did hot 

oi^iificcntly inf&aeaoo the weight of seeds per plant# the 
M^aeat level of 30 kg SgO inoreosod the coed weight olgai* 
ficantly over the lowest level of 10 hg* Shia m y  bo duo to 
tho Influence of potash, on photoec/ntheaia end carbohydrate 
.aotes&oXiaa* Increase in seed .uoî at par plant. with increasing 
ievolo of potash was also reported by Keneth end Forster (1976) 
in field beans*
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f* too seed weight
(fable 10,. S?ig4 12, Appendix IV)
Increase la tho level of nitrogen did not effect the 

100 seed weight opto 30 kg/hn oft os* which the wei$it was 
algal ficontlyreduced* . Siqiler trend woe aloo noticed in the 
case of height of pleats in all atagoo of growth* number of 
flouero end member of podo per plant, length of pod, number of 
seeds per pod and weight of seeds .per plant*, Shis ehowo that 
beyond 30 kg n tho aforementioned characters cm well as growth 
end yield were adversely affects * Application' of higher
levels of nitrogen Id well Imorn to reduce nitrogen fimtionf > i
by the symbiotic association (Sietadhs, 19?0jj Oingh* 1971 f 
Holmov end £etkov, 1975} Sabesp 1977 and 1 Papanicolaou' et, al«* 
197?) * lUriher tho possibility of leaching losses of soil 

applied nitrogen olao eosnot be e^luded* Similar decrease 
,-in 100 seed wel$ii at higher lev'olo of nitrogen has been 
recorded by Borceaa et £l, (1977) in peso ana Chee m& Sarin 
(1977) In ggouaasat*

In the caoo of phosphorite* significant increase in 
100 seed weight was obtained by application of 42 and 60 kg 
PgG^/ba over 30 kg* fhla nay be due to its effect on 
efficient seed production and grain filling, Similar 
results Showing an increase in-100 seed weight with increasing 
levels of phosphorus was also reported by Singh et ol* (1975), 
Konl aM  SOMum (197o)t Ponw&r et el* (1976)* Subbaioh (1976) 
ond Hollin Boskor (1979) in green gran*
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2»qvg1s of potash baa no si$il£icmt influence on 100 
seed Sat a linear increase m o  seen frea the lowest
to the highest level* Oaskara Ee&di at gl* (1976) also 
reported that toot weight of soybean was not significantly 
influenced by levels of potash*
g* te&n yield

(fable 11t Pig* 13* Appendix v)
IjOvoIs -of nitrogen did not offset the grain yield 

oignlfieqably*. Similar results were also noted by Garg ̂  gl. 
C1971) in pees#, Kolik '£&*■ (1972) in coupon* ¥eaagopal end 
t'orackaa (19743 in green g&m* As in tho ease of height sad 
yield contributing factors* the results showed a redaction, 
in grain yield at 40 kgS which again poiaio out that the 
addition of nitrogen beyond 30 kg will odvorooly affect the 
crop yield* She Sable 11 shows that 30 kg n ocnaid produce 
an additional gmin yield of 61*7 kg over- 20 kg !J* Which la 
not vemy raemorativo. so it nay bo concluded that green gran 
roguiras only tho lowest level of 20 kg H/ba* Bo&tiqtion in 
grain yield at hl$aer levels of nitrogen was olco reported 
by Singh at ̂ l*- <1975) in- green gran and- lerka and S&tpethy 
(1976). in red gras*.

She gsmin yield was not significantly influenced by 
1gvqXs of phociriioras also* Shis isoy possibly bo due to the 
comparative ne&iuD statue of the ooil with rospeet to 
available p3aooTiiOi?oe tmi m  the sa?op seed bo applied with 
39 kg Similar results were also reported by
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¥q&ZZO$pX otS. Iloroohm, (1974) and Sin$* ©& §1, (1975) in 
green grcn* •

Highest level of 50 ks Ko0 oigolfAcantly inm'eascd thou -

grain yield ovos? iQfcg.Hiten. 10 kg KgO was applied the yield of 
gmin recorded woo 369*65 kg/ha and addition of 20 kg KgO 
gave m  o&tra yield of 168,78 kg which works out to a production 
of 8*44 kg of greln/kg of potash. added and An tosas of nonoy 
value At As fj.27,76 for ©very one rupee spend on additional 
20 kg of potash, Bffsatkou# all tho yield contributing 
factors OKCopt weight of seeds per plant wore m b  oigr&flcaatly 
influenced by levels' of potdah# all of then shewed on upward 
tread with increasing levels of potash# The cnnirlstAvc effect 
of oil these factors together nl^it have contributed foa? the 
significant increase' in grain yield, A oigaifioaat positive 
correlation ,m& also observed between grain yield end yield 
contributing factor* SAniicr corrolatiosi was also reported 
by Verna end ̂ uboy (1370) in block grcsa* P.osuXto showing 
increased grain yield with Increasing levels of potash were 
also reported by Choosey (1974) in coupes# SavJlmoy gt pi,
(1373) An black gwm end Keaath cad Forster (1978) An field 
beano,
h* Hhusa yield

(fable 12, Pig* 43# Appendix v) 
lllghcat level of 40 kg H significantly increased the 

hhuoa yield over the lower levels, Hei$it of plants and 
naSbar of leaves per plant which contribute towario the
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tern yield wes?o msisuia at levels 05 E&trossau Iliio
night l>0 tho reason for increased bhtta yield* StoSlor 
rasnlto \icas0 e&&p retorted by Steflsla (1964) in gapcis*; Euhes 
(1971) ifi poos* -Panda (1972) in greai gran sad Seuko, and 
Satpathy (1976) in pigeon pea* .

2h&$$\ tho levels of phosphoras tŝ S potash heel so 
ofcaifieaat infleteaeo on t&dsa yield* an increase in their 
levels showed a linear Incidence aa in the case of hei^it end 
umber of leaves* '
1. Harvest Index

(fOblG 15i Appendix V) '

Itmo of the mtrleab levels had' any influence in 
Munificently affecting the harvest index* In the case of 
Mtrogsa* tho harvest index was decreasing with increasing 
# e  lovely hat tho reduction was each hi^ier t&$Gx& SO fcg# 
Sloiloa? reduction at the highest level of H mes noted in 
grain yield and yield attributing diarootojo* She nitrogen 
application helped to Increase the yield of btoa which 
reduced the harvest Index at the hipest' level* 5hio nay be 
due to tho excessive ■vegetative growth and cenporat/lvely 
reduced t^aoXoeatiqn Of nitrogen fron the vegetative parts 
to grains*

In the case of jjhosphorao, the grain •&& Mrasa yloM 
were increased with increasing tho level though the difforcraoes 
were sot Dlgrdficeat# The highest level of 60 Izq 3y>q reduced
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the harvest index over tho other two levalo. Ibis reduction 
is nainly duo to excessive vegetative production. But this 
finding is not in conformity with the results of Kalyas Singh 
and Sa^endra Erased (1975) in pigeon pea end Kaul end sehhoa 
(1076) in rmmm Ihe poooible reason for this Bay he that the 
SOU SOS Usriag comments dniua*  ̂  osfl tho aS2Uofl 
phoopborus was not able to oxerfe its influence mndi.

In contrast to nitrogen end phoophoraa* potash appll- 
cation showed an increasing trend in harvest index# Tho 
grain yield was increased noro with the increase in the 
potash application when easpared to the increase in bbuoa# do 
the harvest index also showed an increasing trend. Sinllor 
results were reported by Gutetein (1973) in groundnut,
$. 2)$*y matter yield

(liable 14* Hg#14* Appendix ¥)
Bveathough application of nitrogen and phosphorus did 

not significantly Influence tho total dry matter production* 
a general increase m s  noted in both cases. Suadarpa c& aU
(1974) in coupon sad Eorodi ot al. (1977) in bean also reported 
that there was so difference in dry matter yield between 
ptagteus levels, la the eaoe of nitrogen the increase was 
steep npto 50 hg boyond which it levollod off* However at 40 kg 
a definite declining trend in grain yield was exhibited, 
ilattribhop end Ferrari b (1970) roportcd an incrcaoe in 
total dry natter production of green gras by about 30 per. 
eent with an increase in the b level* Sinllar results
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wore cl do reported by Vofiugopal and norachon (1974) in. greoa 
gran* Ahnod and Skafi (1975) in peos end Hang (1975) in 
soyabean*

As in tho coog of grain and bhusa yiold* applied 
phosphorus did not piny a dgaifioont role in tho total 
aootoolntion of dry mtter* thou$i on increasing trend was 
noted* Verragopal end llorockaa (1974) reported that in green 
groa dry natter1 production increased with increasing levels 
of phosphorus* Similar results wore also reported by 
Ba^ondran and iirisiaiacsoorfcby (1975) in bind; gran and Kan1 
and Bokhan (197&) in groan gran*

In tho oaso of potash* 30 kg Ko0 significantly Increased1 4m  '

the di*y natter production over 10 kg* Thio wan due to tho 
significant increase in grain production end increasing trend 
in bhusa yiold# GMo is in ogroenont with the findings of 
rdtkoeo (1974) in snap boon end Chevalier (1976) in soybean*
III* Plant analysis 
A* Wutrient nutoko 
a* nitrogen apt aka

(Gable 15* Fig* 15* Appendix?!)
Increasing XovoXs of nitrogen* phosphorus as woll as 

potash Increased tho nitrogen uptake by plants* though tho 
differences between tho levels were not significant# Bold 
and Quilt (1977) reported that fertiliser ti did not slgni*? 
ficantly affect tho uptake of IJ in pigeon pen*
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£ko increase in nitrogen uptake with increaolng levels 
of applied nitrogen say bo duo to conparativoly higher 
availability of nitrogen In the ooil* Thio is in egrceaonfc
with tho findingo of Kushlsafci ct al* (1964) in soybean* Part

•? •

end Herocr (1965) in cowpea and Kong <1975) la soybooai
Iho influence of phosphorus on nitrogen -uptake noy bo

to .dUGAlts effect on root development and thereby increasing 
dry ciatter production* Similar results were also reported 
by Kadwo and Bodho (1973) in black grsa* Venugopal and 
t&radhan (1974) la green gmc* Ba^endran and liriohnonoorthy 
(1975) in block graa,Savankor dad Bodhe (1975) la urld* m m  
and soybean and Bollin Baokar (1979) la greea gran,

She incroooo la nitrogen uptake with Increasing levels 
of potash may be due to the Increased dry natter product ion. 
Sinllar result□ wore aloo reported by Chevalier (1976) in 
ooybcan.

A significant end positive correlation, was also observed 
between 17 uptake and total dry mtter production.
b* PgO^ uptake

(Sable 16, Pig, 16* Append!* VI)
2bo highest level of 40 kg 0 ' significantly Increased 

the PgOj- uptake by plants over the lowest level of SO kg* 
Kilter lovolo of nitrogen applied at the tine of planting . 
night have hastened tho growth of plants and resulted in 
higher dry Eat tor production* -liilo nay bo the reason for the 
increased uptake of PgOt- at higher levels of nitrogen*
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Breascale (1928) concluded that the absorption of phosphate 
was otinulated by the presence of nitrogen. Shere was also 
a significant pooitivo correlation observed between i?gÔ  
uptake by the crop m &  total dry natter production*

Application of 60 kg Po0g significantly increased the 
PgO^ uptake by plants over 50 kg* Bio increase in root 
growth leading to greater uptake of P by root interception 
soy be tho reason for tho observed increase in the uptake 
of 3?gÔ * Increased dry natter production at hl^ior levels of 

isl̂ it taro oloo Influenced tho 3?gOg uptake* Sinilea? 
reeulto were oloo reported by Kadvio end Bedhe (1975) t 
Ba^endran et ol* (1975) end Ba^endron end Kridhnanoorthy
(1975) in black gram* tarenkor cad Badhe (1975) in block gran* 
green gran end soybean* Badonur et el* (1976) in block gran 
and Hollin Baskar (1979) in green gran.

2kcra$i potash hod no sl^iificant influenco on
t ' >uptake by pleats, as increase in the levels of potash Showed 

m  increasing trend* Sasidhar and George (1972) reported 
that increasing rateo of Eg0 inoroaeed the phosphorus contents 
in lab lab*
o* KgO uptake ■

(fable 17# £ls* 17# Appendix 71)
iiovelo of nitrogen hod no significant influenco on &20
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uptake by plants. But It showed aa increasing trend upto 
50 Isg after which thcro was a reduction*. Yield and nil the 
yield contributing factors Showed a oinilor trendy Identical 
rosnlto hove been obtained by Dalai and Quilt (1977) in 
pigeon poa*

Though the levels of raiosphoruo bad no significant 
iniluGsaee on 1^0 uptake by plants* on increasing trend wasC* r '

noticed with increasing Icvolo of phosphorus* .The uptake of 
K depends, to a largo extent on the degree of development of 
the root oyotcn (Kanuar* 1976), Increase in K^O uptake with 
Increasing levels of phosphorus woo olpo reported by Eodwo aad 
Budko (1975) in black ̂ ?aa and Rollin Baskar (1979) in. ®een 
groa*

Regarding tho effect of potash* increasing levels of 
EgG oigaificaiitly Increased its uptake by pleats* Sfhio nay 
bo dtlo to tho lusory consumption of potadh which is a 
characteristic of cany plants* PuatoElior and BatMial (1967)
.In £3?oundnut and Grossman (1974) in soybean hod reported 
tho offset of potash application on Ik,Q uptnko* lioreovor a 
oi^iifioaat positive corrolation was observed between KJ)C
uptake and total .dry matter production.
B* Bgotoin
a* irotoln content of grain

(Table 16* Eig.16* Appendix VII)
from: the tablc.it oca be seen that the protoin content 

was increased with increase in tho level of nitrogen application
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in green ggea tbob# the differences wore not Significant# 
m e  rains feiag the eerly stages of drop growth ni#t have 
rssoved sane, of the applied nitrogen beyoM the root none 
nod the tranoloeaiian of nitrogen from the leaves to the 
groins by destructive seneseado night not have tafcan place 
effectively* Still a slight variation was notes# Increase 
in the grain protein content by nitrogen application was algo 
reijortal by Baino (1967) in field boons# Sin# ot el,. (1969) 
-<&& GCTg e &  el, (1971) i n  p e a s #  S i n #  (I97t) i n  mxm* 
Pa^onarea £t a3L* (1974) -in MsgSc gran and Borceen efe g U  ' ’ 
( 4 9 7 7 )  l a  p e s o . C o r r e la t io n  s t b & ie s  S h o w e d  t h a t  t h e r e  w a s  a 
clgnifioant positive correlation between protein content of 
grain 'and n nptebe by the crop*

in tho case of phos#orue also a similar trend Hho 
nitrogen WOO noted in the protein content* Increase in seed 
protoin content with incroaoing levels of phospboran was also 
reported by Csrg e£ ol* (1971) ’in pea# Sis# (1971) .in groa# 
Kosovan end Eoroofcdn (1979) In soybean# Bamrar and Kenwnr 
Sir# (1970) in green gaaia end Esvanbar end Badlie (1979) in 
rnMi nnm, end soybeans*

Potash# lilse nitrogen and phosphorad than# sot aigoiv 
ficcnt in effect#, abot/ed a decrease In the protein content 
as ihe level won raided from 10 to 30 fcg# m o  findings of 
81bt&  at al* (1969) in peas# ingustimesaa (1978) In field 
beans and Bhnlya end Ghowdbnry (1974) in groasdrmt also 
indicated that potadh bad no influence on the protein content#.
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wlille Bolotova (1963) and Ohevaj&or (1976) found a reduction 
in pro tola content of coybesa when the applied potash was 
increased*
b# Protein content of bbaoa

(̂ ablc 19, Pig* 19# Appendix VII)
Similar to grain protoin# the protein content of tikuaa 

was oloo increased with increasing levels of nitrogen and 
phosphorus# thou$i tho differcncce were not significant*. 
Increase in protoin content of straw with increasing levels 
of IT and P was aleso reported by Singh (1971) in gran*

Potash has helped la increasing the total production of 
bhusa of green goon* Pron tho data in $ablo 12 it con be 
noted that the yield of bhnea woo increased fron 848 kg to 
1019 kg when potash level was ihoreaoed fron 10 to 30 kg^.
It Is a well known foot that increase in yield has a dilution 
offeot on protein content* In this study oloo ouch on 
observation could bo code*
e* Grain protein yield

(£nble 20# #ig* 20# Appendix 711)
She grain protein production woo increased with the 

increase in nitrogen lovol unto 90 kg/ha* Shio also showed 
the cane pattern as in the case of yield and yield attributing 
characters* Ebo differences between the levels though not 
significant indicate that 30 kg TJ io tho naxlrm that can be 
given to green gran for higher grain protein yield. Increase
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in protoin yield with nitrogen application was oloo reported 
by Costoche (1970) and llsrSms (1976) in soybean* Reduction 
.in erode protoin yield at higher levels of nitrogen woo in 
agreement with the findings of Hatnor (1977) in ooybean, peas, 
brood boons, olcvcr end -.vetches*

Hipest level of phooihorae produced 13 per cent Doro 
protein than the lowest level per hoc taro, thcra^ it woo not 
significant* Increase in protein yield at hlgior levels of 
phCE^aoros ;np oloo reported by Ecscvon and Morscban (1973) 
in soybean*

She groin protein yield due to potash application woo 
found to bo significant since tho grain yield was oloo 
influenced by pot cob* She highest level of 39 hg KgO/ha 
inoreased the protein yield by 43 per cent over the lowest 
lovol of 10 lig* Shio is in agreement with tho findings of 
tlco&ua (1976) la soybean*.
d* Fodder protein yield

(Sable 21, Pig* 20, Appendix VII)
Evcnthcmga tho levels of nitrogen had no significant 

influence on fodder protein yield, tho hi^aeot level of 40 hg 
IT increased tho protein yield by 27 per cent over tho lowest 
level of 20 hg, while 60 I*g F2%  increased the fodder protein 
production by 18 per cent, end 39 hg EgO by 14 per cent over 
the lowest lovelo.
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IV, Holt oaalyolp 
tu fotol nitrogen content

(^Gble 2 2 * Appendix n i l )
Shore was no significant difference in total tj content 

in tha soils tsjdqr various treatments. Kaxioua dooo of 30 kg 
Il/ha cannot bo espectod to rcglstor Itself as en Increase in 
IT content of tho poll as dotoraino& by the KjoMahl*a Gofcbod. 
2ho plant onolyoio ad pea? tho Sablo 15 indicated that th© 
uptake was however hi$ier at higher levels of applied nitrogen, 
thereby depleting the soil of the fixed nitrogen, part of the 
soil nitrogen and of the allied nitrogen. Correlation 
studies flowed a negative correlation between U uptake and 
total U content of tho soil after tho experineat.

2n the case of phosphorus and potash, nodlua levels .
(45 kg PgOc. andSQ kg K̂ O) helped in getting naxicura total 
nitrogen content than the other levels. Increase in nitrogen 
content of soil with phosphorus application was also reported 
by.Garg ofo ol. (1970) in eowgea, Chattorleo at al. (1972) in 
soybeans, Sehu and Bdhera, (1972) in cowpoa, groundnut end 
greon gran cud' Scmu (1975) in blool: gran.:

Significant Increase in the nitrogen content of coil 
at £0 and 50 kg B in the prosecco of the highest dose of, E^G 
ni$2t bo due to, enhanced oynbiotic fixation end excretion of 
tho fixed H into the soil by tho loguoinouo crop.
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b* Available content
<$&blo 25* Appendix Tilt)
liitrogen dad potaSh had no oigaifiosnt influence on 

content of soil. Bat increasing levels of phosphorus 
had a i&gaiflcsat inl’&siondG on It* $hio cay bo tea to the 
foot that tho proportion of fertiliser I? tahon up by a single 
os?op is often cjoito low ana tho P fertilisers have residual 
value* Moreover the fixation reactions of phosphate vdth 
coil ere not entirely irreversible end hence*. reserves of 
o m c m  P from fertilisers ere not irreversibly lost# Increase 
in pgOj- content of soil with phosphorus application was also, 
reported by B a in s  C 19*37) in field boons# Gars et al* (1270)
JUi coupon and Shasta end Ysdav (1976) in grcsn*
o« Available kn0 contentci

(Table 24# Appendix Tilt)
Eg0 content of the soil was not ai£pifiesntly ■ influenced 

by levels of nitrogen# phosphorus and potash* As a mobile 
action K* Id easily emoooptihle to loos throng leaching* 
Moreover tho crop also removed sufficient tpsntitioB of potash* 
SO tho osaH quantity of applied K^G could sot produoo any 
olgaifioaat. effect on its content in tho soil*
Pesxxmsa curve aM  ocDnaHiioo of nltro/ton* nhootSiosuc and WtSm'o^Tulcatilon~~" '"r............ .‘

She results Showed that there was no significant 
response to nitrogen as well os to phosphorus* Hence it is 
not possible to Gstimtq tho optiaoca and coonoxsio dooo and



91

m  tlio lower levels of 20 kg H and 50 ks ̂ 20̂ /lia cos be 
considered ao tho optima, levels, la the case of potash* a 
significant linear response was observed# via*# 
ry « 64*39 a ♦ 435*63#, where a « » showing Increasing
titans la the range of levels tried# Benoo it is not 
possible to estimate tho optima dose of potash from the 
levels tried* So with the available infosaation, 30 kg 
IfgQ/kn no# bo considered on the optima roaulreaerit till 
farther irnRJOtlgations care carried out and levels fixed*

She economics of nitrogen* phoaphoros cod potash 
application presented in liable 26 rovcal that nitrogen appli­
cation hopand po %  was not cxjonoaiool# la the case of 
phQDphoroa there was only a digit variation in the net 
profit between different levels, Eat in the coso of potash* 
tho lowest level roadbed in g not lose of D,54*12« whereas 
tho higjbest level of 30 kg E^O gave" a not profit of 
&*695.l4/ka*
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Table 26
Bsononlee of nitrogen* i^oopkoruo esacl potsgh application C'Rs./Ka0

Treatment Cost cf M<3±tional Total ’ tic& aproduction coot for cost of Isg/Siavoseluding tbs treat- produc­tive treat- seat tlon. Grain ZHnaoaseat) D d . ■D

ValueTo ^diticnal f?et

Grain Bbnsa Total
profit 
tron tliO treatment' over the lovjeot levelDa " +

PriGQPrice
Price

of 1 kg nitrogen o f 1 kg PgO^
of 1 Sig KgO

■® >3. 4.63 
o  f e *  3 . 4 4

» D* 1,37
Price of 1 kg grain Price of 1 kg bliuoa D. 4.50 D. 0.10

profit
m. ±

kg/ba 0
20 1677.00. 92*60 1769.68 433.06 827.03 1948.77 02.71 2031-46 261.60
30 1677.00 139.02 1816.02 494.13 811.19 2223.59 81.12 2304*71 ♦273.25 468.69
40 1677.00 165.37 1862.37 440.30 1053.10 1981.35 105.31 2086*66 * 55.18 224.29

3?205 3ig/ha ’
30 1661.35 103.13 1764.46 430.66 864.82 1973.97 86.40 £060.45 ♦ • 293.97
45 1661.35 154.69 1616.04 459.97 929.52 2069.S? 92.93 2152.62 ♦102*37 346.78
60 .1661.35 206.25 1867.60 463.86 997.03 2109.67 99.70 2209*57 ♦149.12 341.97

KgO kg/ha
10 1768,70 15*6? 1802,37 369.65 048.22 1663.43 84.82 1748.25 * * -54.12.
20 1788.70 27.33 1816.03 459.41 924*13 2067,35 92.41 2153.76 ♦411.51 345-73
50 1763.70 41.00 1829*70 53©.43 1019.03 2422.94 101.90 2524.84 ♦776.59 695*14
Mean 1709.02 107.02 . 1816.03 455.63 919.35 2051.24 91.93 2143.17 ft* 327.14

ZDro



SUMMARY



3012‘IAHT

M  Investigation was conduetod to study tho offoot
L T lof tkrea lovela each of nitrogen (20# 50 end 40 Isg/in)#

A  ■

Itiooptoras (?0# 45 and 60 feg/ha) end potash (10# £0 and 
50 lig/lia) on growth# yield and quality of green gresa in 
rico fallows# Sho asporlnsnt w o  laid out os 3 factorial 
e;sporiaarfc# confounding HSK in first replication end tffiS? in 
ooaond replication. 2ho results of the investigation aro 
auDooricea bolow*

1 c Filler levels of nitrogen significantly increased 
the plant bolght upto 45th dĉ r after oowing whereas hi^iest 
level of phosphorus ond higivp levels of potash significantly 
influenced the plant height in all stages of crop growth*

2# M g m *  levels of nitrogen end potash end M^cst 
level of phosphorus had a significant influence on nnnher 
of leaves pea? pleat# only In tho early stages of crop growth* 

3* Hunbcr end dry weight of nodules per plant were 
not significantly affected by levels of nitrogen# phosphorus 
and potash*

4. levels of nutrients had no significant Influence 
on yield contributing factors namely nenaber of flowers and 
mnber of pods per plant# length of pod and number of seeds 
per pod*

5# Sloî it of coeds per plant was significantly 
increased by highest level of potash*
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6, Bi^ioot level of nitrogen oignificaatly decreased
tho 100 seed weight whereas it showed a significant iaoroaoo 

*

at higher levels of ŝ aiiiorus.
7* ©rain yield was not significantly influenced by 

levels of nitrogen as well os phosphorus. rnston grain 
yield of 538 teo/*m was obtained with the highest level of 
potash <30 hg/hs)*

8. Maxims bhnsa yield of 1033 hg/ba sod recorded 
at the level of nitrogen# Bat it did not differ
oigaifieently by levels of phosphorus end potash*

9* 'Harvest index use not significantly Influenced by 
nitrogen* phosphorus and potash levels#

10* t&slsm dsy natter yield of 1812 hg/ha vjos recorded 
at tho highest level of potash*

11 * nitrogen uptsho by the crop was not sigaificaatly 
Influenced by levels of nitrogen* phosphorus and potash 
whereas PgO^ uptahe was aigalfleantXy increased by M^est 
level of nitrogen end phosphorus and EgO uptake by increasing 
levels of potato*

12* Protein content of grain was not significantly 
influenced by levels of rmtrienta# But smLmusi protein 
content of bhuoa woo observed at the lowest level of potash, 

13. Maxima grain protoin yield of 101 hg/ha woo 
recorded at highest level of potaah whereas fodder protein 
yield was not si&iiflcaatly affected by levole of nitrogen* 
phosphorus and potash#
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14*. Sotal nitrogen and available* potassiaa content 
of the soil wore not significantly affects by nutrient 
levels* But available phQGitarao content woo significantly 
increased with increasing levels of phosphorus*

15* A eigoiflGant positive correlation wm  observed 
between grain yield cad yield contributing factors* grain 
yield ana uptake of nutrients, totol dry matter production 
end uptake of nutrients.

' A significant positive correlation won also observed 
between protein content of the grain aM protein content of 
the totol crop, protein content of the grain end nitrogen 
uptake* phosphorus uptake by crop and available phosphorus 
content of the soil*

15* Paston not profit of fj.695/** was obtained by 
applying 30 kg KgG/ha*

Taa proseab investigation indicates that green gran 
requires a fertiliser dose of 20 l£g n9 30 kg end 30 kg 
KgO/ha for giving M^ier yields in aloe follows tinder Kerala 
condition*

rron the investigation it was noted that green gsen 
responded to potash application upto 30 kg/ha end so further 
trials in rice fallows with higher levels of potash io 
necessary*
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Appendix —_if
tfeatho? data ftx&ag t&a crop period (tot rebraorjr to IStli April# 1979) and itsvariation fjron the paot 9 yeara*

Weeks Periodo Rainfall (m) geraperature "0tiasi&m
1973 Variation 1979 Variation

1. 1-2*4979 - 7-2-1979 - -0*74 31.02 —0 .10
s. 8-2-1979 - 14-2-1979 5.29 ♦5.29 31.64 *0.64
3. 15-2-1979 - 21-2-1979 7.74 ♦5.28 30*89 -0.03
4. 22-2-1979 * 28-2-1979 0.00 -7*80 31.71 *0*11
5* t-3-1979 - 7-3-1979 4.09 ♦1.83 31.57 -0.49
6. 8-3-1979 - 14-3-1979 • 1.29 ♦1.12 31.68 -0.57
7. 15-3-1979 - 21-3-1979 m* 31.36 *0.66
8. 22-3-1979-28-3-1979 2*14 *2.14 32.21 -1.06
9* 29-3-1979 - 4-4-1979 0.00 -2.26 32.54 *0.13
10* 5-4-1979 - 11-4-1979 0.00 -2.52 33*11 ♦0.32
11. 12-4-1979 - 18-4-1979 2.00 -0*48 33-73 *0.96

* core ttm 9 yearn* data 
- leoo then 5 years* data

continued.*. *#2



- e a th o r  d a t e  d u r in g  th e  orop  p e r io d  ( l o t  .I-Qbruary "to 1 5 th  Apri3-» 1979) and i t a  
. v a r ia t i o n  fr o n  th e  p a c t 5 y c a r o ’

Appendix - I|

L’ooko Iv’erlodo Tcnaneratnra *C Helative hnnidlty (J>)

‘ 1979 ' V a r ia t io n 1979 V a r ia t io n

1 . 1 -2 -1 9 7 9  - 7 -2 -1 9 7 3 2 2 .4 6 * 0 .9 9 9 0 .2 9 +11.91
2 . B-& -1979 - 1 4 -2 -1 9 7 9 . 2 2 .6 0 + 1 .3 5 9 0 .4 3 + 9 .3 3
3 . 1 5 -2 -1 9 7 9  - 2 1 -2 -1 9 7 9 2 3 .3 6 +1 . 3 6 9 2 .4 3 +1 2 . 1 0

4 . 2 2 -2 -1 9 7 9  - 2 8 -2 -1 9 7 9 2 3 .6 9 +1 .4 5 9 2 .2 9 + 1 1 .3 9
5 . 1 -3 -1 9 7 9  - 7 -3 -1 9 7 9 2 3 .3 0 ■K) *23 8 9 .0 0 + 9 .1 0
6 * 8 -3 -1 9 7 9  - 1 4 -3 -1 9 7 9 2 3 .1 9 + 0 .3 8 9 1 .0 0 + 9 .5 2

7 . 1 5 -3 -1 9 7 9  - 2 1 -3 -1 9 7 9 2 3 .2 1 —9 .4 4 9 2 *00- + 1 0 .95
8 . 2 2 -3 -1 9 7 9  - 2 8 -3 -1 9 7 9 23*67 —0*36 9 0 .8 6 +11*43-
9* 2 9 -5 -1 9 7 9  - 4 -4 ^ 1 9 7 9 2 4 .6 3 + 0 .4 2 9 0 .5 7 + 7 .3 7

1 0 , 5 -4 -1 9 7 9  - 1 1 -4 -1 9 7 9 2 4 .3 9 * 0 .4 7 3 0 .5 7 - * 3 .3 8
1 1 . 1 2 -4 -1 9 7 9  - 1 0 -4 -1 3 7 9 2 4 .9 5 + 0 .1 4 8 6 .2 9 *. 9 .6 7

+ D o rc  th a n 9 y e a r o '  d a ta
-  I cgo th a n 5 y eo ra *  d a t a



Appendix II
Abstract of analysis of varianco table for height and number of leaves

Scarce df
ITesa oquoro

.  :....tloi^t (cn) number of leaves
15 th dav 30th dav 45th dav Harvest 15th dav 30th dav 45th dav Harvest

Block 5 12.205®* 6.510 11.840 14.343 0.081* 0.343® 0.243® 0.409
n 2 6.550* 30.715* 26.338* 28.473 0.153** 0.179 0 .112 0.125
p 2 23.710** 116.987®* 115.036®* 139 .308* 5 0.110* 0.316* 0.082 0 .110

n a p 4 2.333 8.257 4.320 4.011 0.010 0.055 0.029 0.059
s 2 28.727°* 31.271* 50.055*® 92.254** 0.300*® 0.095 0.012 0.065

II x K 4 0.640 6.192 5.487 7.178 0.036 0.004 0.012 0.055
P x E 4 4.974* 6.204 6.804 6.603 0.097* 0.02& 0.013 0.226
IT P K r 2 0.674 0.042 1.672 2.365 0.007 0.013 0.113 0.009
!I ? K t 2 0.991 1.685 5.153 3.589 0.014 0.189 0.425® 0.307
n p e 2 2.681 10.255 17.410 16.845 0.029 0.150 0.151 0.293
n p2 k2 2 4.022 16.118 9.901 9.283 0.118® 0 .2 11 0.271 0.486
Error 22 1.518 7.410 7.299 8.676 ' 0.027 0.091 0.083 \Q.1Q5';

r Partially estimable
®8i0iificsnfe at 0.05 level ^Significant at 0.01 level



Abstract of analysis of variance table, for' nuatoer of nodules par plant and dip- weight of nodules per plant

Appendix I21

Source df
Heaa square

ITunber of nodules per plant Dry Height of nodules par plant
imf)

Block 5 . 54.851 34.600
H 2 1*955 130.681
p 2 7*947 537*556

n x r 4 16.065 229.715
E 2 50.748 176.042

G x K 4 57*669 136.410
P x K 4 190.406* 56.306
n p E =f 2 56.525 91.750
E P E8 t 2 55.761 155.264
H P2 E 2 156*592 035.083*
II P2 K2 2 305.069* 2316.097*®
Error 22 64*595. 217.235

=f Partially eoticable
* Significant at 0*05 level Significant at 0*01 level



Appendix: XV
. “  - \Abstract of on&lysiG of variance table for limber of flowers per plant * aoaber of pod a per piont#- length of pod* msnber- of seeds per pod* weight of seeds per' plant and 100 seed u©igh»

Sonree d£ - . Mesa oanare
tlanber of £10v?ero per plant

Timber of pods per plant '
length of pod (en) Timber of seeds perpod.

Meight of coeds per plant ig)
100 seed ueight (g)

Block ' 5 4*108* 3*196° 0.227*® 0.850* 0.245 1 .208®*
TI £ 0.172 0.114 0*074 0.088 0*102 0.373s
3? 2 . 2,667 ■ 0.085 0.092 G.5S7 0.015 0.484®

W X P 4 0.549 0*192 0*024 0.118 0.059 0.213
K 2 4,458 0.890 0.060 0*159 0.478® 0.049

!l x K 4 1.S80 0.745 0.111 0*180 0,062 0.097
P e E 4 0.247 0.456 0.050 0.136 0,122 0.252
U B K  t 2 4*521 1.517 0.112 0.283 0.020 0*203
S V e2? 2 5-487 4*228* 0.019 0.190 0.039 0.497®
1 1 #  s . 2 1.494 0.954 0.077 0*025 0.206 0.180
I'l P2 K2 2 , 5*152 0.578 0.056 0*078 0.040 0*487®
E&ror 22 . 1,364 0*942 0.056 0.228 0*093 ; 0*103'

t Partially estisdbl©
*3i@iifiosn& at 0*05 level'̂-Olgnifieazit at 0,01 level



Attract of analysis of variance table for grain yield* bhuaa yioM* harvest in&as and dry mtter yield
Heart square .

Souse© df SralB yield Bhuoa yield Harvest lades Bsy natter yield(kg/ha> (kg/ha) (pea? cent) \ kg/Ha)

Appendix .V

Block 3 61491.137® 163099.547 85.449®** 347653.072
II 2 20041*605 * 234691.236® 22.017 270030*848
t> 2 4355.757 76662*130 13.737 120642.785

IJxF 4 13225.737 25975.424 4.215 81188.207
1 2 128362.964* 131830.013 28.836 751867.4B39

f? S K 4 17177.549 28653.249 6.220 100800.290
? x E 4 32100*542 50330.334- 23.772 93733.251
3 J E ? 2 7200.382 2730.488 3.460 21828.213
D P K2, 2 49479*549 7573*907 0.751 139773.385
U B2 K 2 3334.535 41358.569 67*123® 107382.468
IT P2 K2 ■ 2 12228.750 1570.911 4.182 33913.489
feer 22 22436.836 66455.126 15.682 146488*505

Partially 'eotisable
Ŝifpiifieaafe at 0*05 level ^Si^aificaat at 0*01 level



Abotsoet of analyaia of varionee table for uptake of nitrogen* ̂ Looriioma end potash by the crop f

Sean atpare
Source df , Uptake of nitrogen Uptake of 3?cA- (fes/ha) tks/tta) d •> Uptake of teg/bn)
Block 5 178.265* 1.153* ,36.160'
0 s 107*354 1.161* 17.173
P 2 70*373 1.413* 20.391 .

b $ p 4 28.031 0.335 10.117
E a 218.428 0.828 227.149*®

B X K 4 49*603 0.319 13.828 •
I x l 4 65.456 0*275 7,431 *
f l H  t 2 6.024 0.069 0*158
0 P E2t 2 31.344 0.041 9.493
B PS K 2 48*027 0*370 15.457
II P2 R2 2 16*440 0*012 1*521
Ee j w 22 66.489 0*326 15*134

t Partially eotinoblo
^Sigrsifiomt at 0.05 ♦^Significant at 0.01 XomLlevel



Abstract of enalysia of variance table for protein content d£ grains, protein content Of bbosa, grain protein yield and fodder protein yield

Appendix VII

Scarce df
Mean egoare

Protein content d£ grains(per cent) ■
Protein content afjbbuca (per cent)

Grain protein yield (kg/bn)
Fodder protein yield (kg/ha)

Block 5 16.003*® 0.542 3530.899*® 5105.021
H 2 0.390 1.022 . 884.633 7183,457
2 2 G.833 0.163 477.042 3340.063

n x ?  ’ 4 0.504 0.663 418.230 1001.433
K 2 1.468 3.151® 4121.464® 2958.155

17 x K 4 0.334 1.773 531-798 1618.481
P x E 4 1.240 0.998 1381.408 '1389.688 .
S P S  T 2 3.048̂ 0.177 £30.038 117.440
II 2? £2=f 2 0.793 0.323 424.949 1971.774
n 22 s 2 0.089 ' 0.007 1847.433 91.471
n 2 1.030 0.663 743.933 92.913
Error 22 0.012 0.863 601.987 ‘2326.070

t Partially eotinable
^Si^iificeat at 0.05 level leant at 0.01 level



Abstract of enalyoio of variance table for total nitrogen* available pboppbcriis and available potssaitsa content .in soil

Appendix. VIII

i ie a n  s o a a r e
i i  M M h  ■>><! ~ r —i T r f l i i  ■  ■  m  ~.  r t  i  um—  ------- 1 rtf— n i l i i r ^ r t l l '  r ‘— m r n i i i i~ f i '~  w  r r  n  "~'----------

Source Q£ fatal nitrogen' Available p&oapbcmas Available potaoaiwiacontent Cisg/fca) content (kg/baO content (Î g/ba)
B1QC& 2 91176.236* 851 *667®'® 413*652
n 2 75496.296 176.823 105*130
p 2 6336*296 1953.385** 79.463

Hs3? 4 75496*297 435*807 1868.130
K 2 30451.652 ' 26.135 243*130

17 X E 4 101085*165® 427*995 445*130
P x E 4 1451-652 173.698 670*130

M -H 2 55770*371 29.688 223.593
B P E*>ft 2 37565.185 763*073* 70*130
II Bd E 2 5081.482 378*646 28*778
1? P2 K2 2 737562.963® 150.260 786.074
Ssj2?or ' 22 31107*81© 201*631 756*771

t Partially eotinable
^Significant at 0*05 level -^Significant at 0*01 level
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ABSTRACT

An experiment woo conducted In tho Instructional Parm, 
College of Agriculture, Volley aai during 1979 to study the 
of foot of throo lcvolo^each ■ of nitrogen (20# 20 and 40 kg/ha), 
phosphorus <50, 43 end 60 kg/ha) ond potash (10, 20 and 20 
kg/ha) os growth, yield and quality of green gretn (Vlgna 
m&isita) grom in rice fallows.

m o  osporincnt was laid out os 2^ partially confounded 
factorial experiment with two replications, confounding tJPK 
in replication I end UPB? in replication XI#

Tho otuSy revealed that nitrogen, phosphorus and potash 
had on influence on height and number of leaves, hut not on 
nodulatlon*

The yiold contributing factors sanely number of 
flowers sad number of pods per plant, length of pod and 
number of seeds per pod ware not influenced by the treatments, 
Rei$it of oeedo pear plant was significantly increased by the 
highest level of potadh and 100 seed wei$it by higher levels 
of phosphorus, v&ilo M^iost level of nitrogen significantly 
deoreasod tho 100 oood uoi^it. tloxlnoa grain yield of 
598 kg/ha was obtained with the highest level of potash*
Rry natter yiold woo also influenced by potash and bhuss 
yiold by nitrogen*

ITono of tho treatments had any influence on El uptake 
by the crop, whereas PgQg uptake was increased by nitrogen



a n d  p h o s p h o ru s  a p p l ic a t io n  e n d  K ^O  u p ta k e  b y  t h e  

a p p l ic a t io n  o f  p o t a s h .

P r o t e in  c o n t e n t  o f  g r a in  w as n o t  o f  fo o t e d  b y  n u t r ie n t
,  i

le v e le *  u h e re a e  p r o t e in  c o n t e n t  o f  b fcusa  w a s  d e c re a s e d  b y  

p o ta s h  a p p l ic a t io n #  P o ta s h  a p p l ic a t io n  c o n s id e r a b ly  

in c r e a s e d  t h e  g r a in  p r o t e in  y i e l d  b u t  f o d d e r  p r o t e in  y i e l d  

w as n o t  in f lu e n c e d  b y  th e  t re a tm e n ts *

. A o i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n  w a s o b s e rv e d  

b e tw e e n  & e a ln  y i e l d  a n d  y i e l d  c o n t r ib u t in g  f a c t o r s *  p r o t e in  

c o n t e n t  o f  t h e  g r a in  a n d  n i t r o g e n  u p ta k e  s u b t o t a l  d r y  

n a t t e r  p r o d u c t io n  a n d  u p ta k e  o f  n u t r ie n t s *


