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Pulses oocoupy & usigue positicn among the
subsidinry food orops of Indla, These grain legunes
fornm one of the most imporband éauxeas aﬂ'gxﬁtein,

?h@'nutxi%iaﬁal standard of the f@aa'eﬁagumeé by
the poople @f %hia counbry is fax below that of othexr
geuntxies»zn %hﬁ vorlds In terms of calories, the
por cmpita eanéamp%i@n of Tood enerzy per dey 48
@aly 1970 in I: é&a, while the world average is 2420,
The aeaaaﬁgtiaa of frui%&, vmge%a 1@3, pulses,; ©lds
Pishy and maat iz deplorably ina&@gp&ﬁe, the yma%eza
‘eqaivalea% beiag 51 Loz Iaﬁia, 60 ﬁéx the other
under developed countries and 90 for tae\dgvelcpaﬁ

 covnbries (8&3&&%&3,195&*5@)@‘ ?h&‘iagmirem&aﬁ of
T‘*wpngs@sﬂpér é&y por sdult is threée ounces, to neke the
diet o balanced ono (Aykroyd). According to this |
ﬁ%anﬁax&, 13,70 m&i&i&a tommes of pulses would be
requizred in India per annum, Bub the. pxeseat pxa&uetien |
is oaly 9.87 millien tounes, the deficit being 380?#: |
This exphasises %hﬁ umaeaaity for inexaaﬁing the

graﬁaaﬂion of pulsea.



Among the cultivated pﬁleeé;,éawgeavaaaﬁpies an
im@artant pocition in Eerxals becsuse of its aﬁaptibilﬁﬁy
to varied coil and climatie conditions, shorl Guration,
~ and ite high conbent of protein, It is cultivated maimly
in the Ehariff seeson anﬁ eccupies an area of
approximately 14,600 hoctares, out of the total aves
of 43aéﬂﬂ*ha@taraa under pulsess The yield of cowpea
per aﬂi% srea is rather low in Lerals when eamnaxéa to
other atutes, the per hectare yielé beins only 250 £ge
This low yialﬂ‘ﬁay be due to the poor yielding nature
of the varieties eultivate& and alse to imaéeqaaﬁe
m&nuriag, |

Preliminary studies conducted in the Aprieultural
, ﬂallage; vellayani in 1963 with 20 new oxobic varieties
gave aa indicatlion thab é@wﬁ,ﬂf the varietias like
%awﬁgra;»ﬁ;3;931¢§ and G, could be succosafully culbivated
under the local conditions (unpublished)s But no
 Gstmiled field triale ®o pludy theix x&la%iv@~p@x£armaaee
‘were earriscd oub in the leoalily.

Cowpes 1s not usually manured exmcepl perhups with a
1ittle farm yard monure, It hac been ualvercally
rocognized thet vield of lezumes can be incroased by
judiclous manuring, espscially with phosphozuss Many
of tho previcus Indian workers have poiated out the
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nooeselty of agég& gﬁum’ﬁmm 1) pm.seas 1 Xn&&.
Eﬁt m ayﬁwmﬁm trials h&v&a ‘b@m ma@m:%ea irz Kczz«m
‘ '%:a ama;g a‘r«m mqazmmew: @f zﬁtm:m Esﬁéi p&asyhums for
& ma%: m%@m@ vm«@w ﬁ:ﬁ emésan &m”@f@f@ it was

@m msma%m m i‘;aiza zz;g & mﬁe@&«m-mwml zs‘?may'
- on eme& wi‘ﬁh @i&e f@..zmeimm ahge&%mm -

{1) to %ﬁ};@ﬁm %‘h@ g@rﬁaﬁm&%ﬂ @ﬁ four

ﬁm@zm& vm&aﬁi@a -:ﬁ wﬁam &ﬁ.ﬁz t%m aw&m z.seal
’i?‘&:&‘iﬁ‘k? and %o s‘ﬁim mz:% the he::»a% oz i@% a&:&%ﬁ to
 %he awal @m@%imag ' -

=2 *&a @u&y the mmpmaa aﬁ %ﬁ@% fmmsﬁim A
. @@ ﬁm‘fﬁ&mﬁ: :&m&@a @f m%mg@a aﬁ& gﬁw&zm&m |
mmﬁm@a o
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Influence of Nitrogen and FPhosphorus on
Nodulation, Growth, Yield end Quallly of
Ioguminous Crops

1. EZfoect of nitrcgen-sm nodulation .

’ It was genex&lly believed that a high basal level
of n&tragen caused eamsidarable xeduetian in the
formation of zoot nedules in leguminous plants, until
Iipnan and Blaaw (1914, 1915) roporied that nodulation
in s@yabean was not aeprease& by the application of
_ nﬁtxegenaus feztilis@re. |

Iﬂyesﬁigaticns conducted by Pate and bart (1951)
vy neans of pot culture experiments on the nodulation
in cowpeas revealed thab n@aulation-of thé primary roots
. was stimmlated by the lower 1evéls of nitrogen '

(5 to 20 mg. T/ pot) epplicd at sowing, while the higher
levels (upto 125 mg;‘ﬁ/?pcw) éecreasea nodule formation
bat iaereaseaxfhs nodule size: EKumey and Panda'(lgﬁa)-
also repaétaé.inérease in the number of nodules produced
A_"iﬁ“%hé;xgots of grem by the application of imorgenic

~

nitregenm

, There arc alsa several f£indings agains% the beneficia
- resulte of added nitrsgen on nodulation. Studles

’



eonduoted by wWilson {1917) and Fellere (1318) on
soybean, Truesdell (1917) and Hilla (1918) on alfalfa
 brought teo light that 1&9?@&5&9 nityegen exerted &
depressing influence on nodulation and nitrogen
Pixations | |

Foung (195&) zoported thet nitrosen applied to
white olover at the rate of 80 to 100 pounds per asre
hnd ne effect on the numbor of nodules por gramme of
roob, but nitrogen at 200 1b, pey acre coused @
slgnificant deocrense in the number of large nocdules
per gramme of Toob, ‘Eas@%n# and Zinkiewlesz (1359),
cowling (1961), and Mcokee (1961) also cbeerved that
nitrogen ayy@i@a&ién deprossed nodulation iu red and
white clover, Waber (1966) found similsr resulis in
soybeanse " '

Albrecht (1920), Gicbel (1926), wWeber (1930) and
Schandex) (1943) held ths view thet exall quantities
of nitrogen ﬁééa beneficial to encourage early growth
of lepuses and that the praciice of adding nitrogen
4id aot sndangor the eapa¢ity of lepgumes to Tix
atmospheric nitrogen. '



Young (1958) reperted that 36 1b, per acre albrogen
applied to white elover in eariy gprdng resulted 4n |
increased top growbh, Kumar and Pande (1962) bod also
found similayr reselts oa gram with ailfrogen at
15 1b, per Qoro. ' o

:fiussa:} {1961) opined “bhat nitrogen %pialy was
beneficial for rapid cotablishment of loguminous
erops, perticulazly, 1f the seed was szall end Af the
itnd was worn oub. -

Egedinna (1964) found ssmt cowpea soedlinge
gzawzz in sterile sand Smwla‘aed with Rhizobium stzams -
mszamﬁeﬁ well to lig;hﬁ dressings of mtzs‘agen, fe
conelnded that 3.3.5:;21& Greossings of nﬁxoge& were
proferable to soed incculstion owing o the short
growing poricd of the crops

while studying the response of gran to aitrogen
and phosphorus fertilizution, Shukla (1964) observed
Cthat the zate of olomgntion of the shoot was in the
Jineax order Fo the application of nitrogen at
10 ond 20 1bs por OOXG.

and gqualiby
Soversl workers have reported Uhe bemoficlal
_ offoct of applying nitrogen on tho yield aad quality

3+ Bffect of nitrocen on the yisld



of logumons Pellews (1918) obtained incyeased assed
vield and protoin content in soybeans by the application
of gﬁétwa’aiﬁxaﬁaﬁ * \ '

Results of ﬁﬁ@%ﬁiﬁaﬁ te conducted Ly Thronton (1956),
- Hiteholl and Contnoir (1959) and Hartin (1952) on zed
and sweeﬁ clover %@ﬁﬁﬁﬁ that fodder yield aud ﬁ@aﬁain
content of iﬁ&@$¥’$§2ﬁ~iaﬁxﬁ&&§& by ai%tﬁwaazmﬁnmxiﬁgo-

- Singh and awﬁa&xahuﬁhs (1%5?} studied the response
of grﬁaaﬁani %o ﬁiﬁ&ﬁgaﬂ st 20 lbs per msve and yeposrted
that nitrogen inozessed the per acre pod yield by
§§? Zh*\iﬁ:%§@ $iret sonson §3§51~5@3 tut in the followiug
gonsone ia 1952+«53 aud 1953-54, the incresse was ouly
m&&éw&%@, ﬁ@iﬁﬁ‘%? and 70 ib, poz . acre respootively,
which was 1ot statiol cally olgnificant,

,fQTl (1957) aﬁsﬁwvﬁ& ﬁigﬁiﬁi@aﬁt inevease in the
fodder yleld of bexscon Gue to the applicetion of
nitzogen at 30 Tvs -per aczes

ﬁﬁﬁzﬁ_aﬁ@ aleo xegﬁﬁﬁa-aasﬁsaa?’%@_%bﬁ abovo
Lindingoe
Tdpeman ﬂﬁﬁ Blade ( 91&} found thet there wos idittle

_ gifrevense in tho aa@ﬁ‘?ield and nitedgen conbont of
soybeans by the application ¢f sofdiun altrabes



MacTageart (1921) reported thal when applied singly
nitrogen eould hardly be saldiphemefit the plants with
| raspeﬁ-‘b %o seed yleld and nitrogea contents

studies of Sharma and !&i.az:a {1961) on the nitrogen
mm&rm of pess at 0, 10 and 2@ 1be por acze; indlcated
no sigaificant éi,fmrenﬁe in ssed yleld bemfaan the
1@?&15, In fach, ni.tmgan at 20 1lbs per acre depressed
the grain vield, when compared &0 the no manure treatment.

Singh ani Sahaarabudhe (195‘?) oboerved slight
decrease in 3:&&1& of vedgran with the application of
nitrogan ot 20 1b, per acze but the decresse in yield was
not staﬁ;aﬁieamy significant,

Inveskigations conducted by Shukla (1964) cn the
aitrogen menuring of gran at the rate of 10 aend 20 1b.
per aers revealed that nitrogen alome 4id not effect
- pigmificant inorease in yleld in any of the two lovels,
bu*.' the fodder yleld was inoreased by 80,36 2nd 244036 1b.
per acre by the respeotive doses of nitrogen, The
tendoacy of a;apm;a& nitrogen to depress yiold was &&sa
roparted by Hoclesd snd Jaus (1965). They found tust

z*@gm at 25 Zgs peT ?agei;are csused 5 per oeant reduction

in *i“he wunbker of pods pxﬁ&uce& and the qmﬁiﬁy of
gréln yielded by grem, compared t¢ the no manuxe treatment
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4. . Effect of vhoesphezus gn nofulstion ond altrosen
£ixation

Phoophorus ig one of {he nost ecsonvial nubeients

Yoy

or the growbth of 811 plante. It has 2 definite

A

tdmmlatery effect on the m1~$i§¢iﬁ&ui§ﬁ of Rhipobis

@

ﬁhiﬁﬁ v appociction with legumincus planis fix

aﬁm ﬁha“iﬂ altropom,. Ac20rding bo Mercor (1348), .

®*the choeapest method of supplyving- &itxa con Lo Y
shisulotiag the growth of legunes @i@ﬁ,@%asghati@
f&xﬁi&izaxa@*b Robert and Olsen (1944) and

Parr and fen (1048) oheorved thet the uptaks of nitrogen

By loguninous orops deopendad éa,yhﬁspﬁ@ra@ SUEDAT s

Investigonilons oo the uofule ferochisg and albtrogen
fizatioa of legwalaons plaants esnducted by Hooers {(1012),
Prvesdsll (1927) eud Follors (1218) brousht o light
Yhat Eho presonce of phosphobez lo the soil shimuleted
the zopid medtiplisablon and niﬁrsgan Fizing aebivity
¢f the nicrsflora and therehy incwcaped the oflieleney
‘ of the issuaes in fixing nitrocen. Hacknposrt (1921)
Found that Bleld pens, alfalla and soybosns fized more
sitzogon whea supplied with phosphorus. Jwvdecke (1941).
ond James et al {1944) &Zsa'ragsrt@é inoroase in noduletior
and greater Fization aﬁ_aitragem in soybeans supplisd

with phosphorus,
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/smé.i@s of @g;;ags and Desal 4,2.?53} on ho phosphate
monuring of pess révenled that application of 43?3@5
8t 60 gnd 120 1h, per cexe incressed the ausber and
welght of root mﬁu&%, cud the @mﬁiﬁy o8 ﬁﬁ. trogon
fixeds _

Son asd Bedne (1955) in field *mm involving
treatments with superphesphate to give 16 to 64 1ibe
' 2,05 por acre found that inoreasing rates of phesphorus
izzar@@s@& the nedulation in beracenm and cowpoas
neir gh al {1257 a&ﬁewéﬁ gizndficant ineronce in the
| mzzber of podules ;gw&w%ﬂ in seshonle zaised on
‘ latarite s&i..a of ﬁi@:mm, whon supplied with 30 1be
4 ﬁwapmmﬁ pan w@ﬁu m;m resulis wore alse
,‘x@mﬁe& by Izowa and é%sa*ﬁ%w {as ?@@} aad Tin (1959)
in mﬁ_,alﬁ%@ and white clover supplled with gﬁ&a@gmmﬁﬁ

‘neahpende ond Bothkel (1965) studied the effech
of @h&ﬁg&ﬁé@ﬁ ab %&a zute of 20, 40, aad 69 1b, per
sore on the ﬁmﬁ"ﬁiﬁﬁ of groengran aad zeporbed that
'az;gﬁim%wn ol ﬁhﬁ&?ﬁﬁm& @:ﬁ t@.mmwgmg lovels ﬁm%é _

ig ‘ ‘~ mﬁ.@é&ﬁ:&? %ﬁaw m@sax m mﬁaﬂ% ;:wmawa&.

Ma iwc,.;mm*&..xxg on %sha nitzopen $ization by
elusterhoons in zelation to the upleke of vhosphorus
the ﬁﬁil, 33@?3&31;« gon and Sen (2%3&55} noticed that
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the amount of ailrogen €ized by tho orep was positively
- end sigaificantly related o ite phosphorus u@%m
-from the soils The ploute under trestzment with
wpexyhmgm% eontainod the highest a
as woll os phosphorus. They also cbserved

that rosponne
WS w@a‘%ﬁ}r izs, poor %ﬁ.lz;, than in soile which were
f@ﬁmﬁﬁ

asus plants 1&2{@ &m&a, ﬁsﬁg}@z& ma '

barooen 1 ﬁ %mﬁiﬁga@ﬁy ‘ineroascd by phosphate
&m@iﬁ.ﬁ&t&m, ' \ o

Investigatione sonducted by ¥Yyas and Desai (1953)
on the phosphate masuring of peas rovealed that
phosphate applicatieon at 60 end 120 lbe por sexe
inoreased the vegotative srowth conslderably which
rosulted in hishor straw yield, u%é zmmé@%g@ of
inerease boing 822 & 375 for the highor and lower
Goses over tho condtzols Son and Bodans (2955) obsexved
similer signiflecnt results with Wﬁzgg Goses of )
phosphorus from 16 te 64 1b, per aoxe in cowpons |
¢handonl ond Oberei (1956) siso nebticed increase in
vogotative growth of cowpen manured with phosphorus ot




80 1bs por acres Johrd (1955) studying Yhe effect

of application of cuporphosphate o the e e

orep dhaincha in loterite soils noticed thot ia

phosphate masured plots with 25 1be 132@‘5 por acre

| the aversge M£g%§§ of plonts aad tho total dry nmotter

yieid woze 6 oud 12 tince rospostivaly more then bhak
in the no nemre plot, ﬁaﬁ.x gt al (195’? } obbained

. | signiﬁiemt im;mzs:a in hoight of s@a&&aﬁa with
 phosphorus ot 30 1bs per acre in the loberite soils

of Borala, -

‘.&eedz&ﬁi&a o éfaakem m; Hobornid (1963) rhosphate
ﬁ%ymnatim r@ﬁu&&eﬁ i@ grooter a&a@rﬁ&@a of nitrogzen,
inereased soodling vigm and stend ef alfalfe, Glmilar
absew&ti@m YOFD x@géﬁaﬁ by Sherma ond %@i‘&arm {1962)
wﬁ:ﬁ %ﬁw awliea%wﬁ ::ﬁ’ 40 ibe of Efﬁg per agre to gran,

(1%53 alss cbperved ﬁi&ﬁlﬁf
lend -‘i@m& ﬁﬁ&m increase in the growkh of gx&@a&m
aue to %ﬁz@ aﬁg;lim%i«:m of ﬁhﬁ@ﬁiﬁﬁﬂ&& at 20, 40, and

6@ fﬁsﬁ rsﬁax 80T,

ﬁmkxa&'y o %E%@ée f:.za&ixaga, %kla {1964) feund o
that application of @kﬁ@ﬁma at 30 e%m 60 1be pox
acre 41d uot incromse significantly the height of gram
ovor the :39 monuze trootments Dubt these levels did



igedficantly tho sucber of productive
beanches on the main stoms

64

| Inma‘biggaﬁim szm&a@t@ﬁ by Feliers (1918) ama
.a:saui end Fred (2,923} ‘brmm% to 1ight %m'k viold and

%‘bmgm amﬁaﬁt @f »m o8 iﬁwsze&; %?m poilo woere

‘!E?:‘%ﬁ‘%ﬁﬁ wﬁ.th @ﬁﬁﬁgﬁ%ﬁﬁ&. Similar @M&wzﬁm& wWord |
reporbted in the cose of white elover By Vinall aad

| %‘?ﬁmﬂs {1936); of hoixy vamk vy Rogazs and

© Stusiie (1959) sm ﬁf ma eicm vy Rowsrs (1942).

N gﬁwﬁmgz of Pare ama %’%@% (3«.%4», 3345} Povesled
| ﬁ%sa*?s em& magmﬁeﬁ ﬁigw %o phosphate manuriag.
| They olaimed thot application of B0y at tho rate of
; 132 dbey 3.% ibe and 25@ 1b, por acre increonced '%z%
f:ﬁ@%ﬁ@x yiedd in %z%w lmar ovdexr, the ﬁ%@&&%
immaga Ef@wg is, 24 and 3@ for the roppective doses

of the momures f : /

nse of

 Bauz aﬂ& @r&ﬁ%ﬂy (1948) ﬁ&ssam& that @Q 1be @f :
@hasﬁhama gar aere 9&@3@213 @3&@@& in bands Mfmeﬁ to
g::aéuea good y&&@.ﬁﬁ of conspy I}&&E# |
%m&a of ,memm:ﬁ@ waéuﬂe& by Greuves sad
Pittnan (1945), Lersen gt gl (1952), eud




Jemes ef al (1953) éa ludoyne brouveht out that nay -
 ¥ield could be onhanced siguificantly by phosphate
panuring with doses varying from 30 to 240 1b, 2o05e
Fimilarly, highly significant increcce in fodder yield
of borseem was veported by Son end Daims (1952) and
Reo gt a3 (1954), Among the various levols of
ﬁ‘gasphémé tried by neo gt al, increased foddor and.
seed wlold vas Q?mtﬁiﬁﬁa ouly upto 66 &h. POk Q0T
Shey elaimeﬁ that ot hi%er rates, response por uaty
&a@m&%ﬁ,, aasl Bo &ig.,niﬁaant differenccs were poen in
seod yiolds y
Bhide {19;:2) m@ﬁéﬁ speotoculor inerease in

'yialﬁ of cowpse mﬂ gxauaﬁnut witha tde anp lieatma of
angmzpizeaphﬁate ta sum:ly 30 I&. Pgﬁs POr GCTo.
smm: results were alse reported by Pao and
&évinﬁamaa:a (1?53;) on beans and GOVPOG,

© Bellal and Netu (1959) reported oismificout
imweasa in %he yield of gram by the am;naatiaa of
_pm&szmama at t&ﬁ w, PEX LOTD.

 Xolhe (1960) tzied differont lovels of phosphorus
varying from 59 *ﬁa 190 lb;.» pox as:&i:a on Indianbean
and fcu#&ﬂ- that ii:he yield of gmim* insgoaged by 3445 per
cont ond that of ;atza# by 14 per ceat with $he
azs?lieaﬂm of ?a"s ab 50 1lbe géﬁ: 20re OVCX N0 DINUFS.
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Tals dose was Lound to be sconouio 2186

Desbpande and Bathkal (1965) studied the zespinse
of greengzam to different levels of phogphorus and
zeported that the muzber of pode psr plant and welght
of pods per ucre wore ﬂi@iﬁmﬂ*‘ﬂy inereascd by
40 and 60 ibe 1’295. fhey &1&:@ mgsaxtaa that the
response m&* greongran to the differont levols of
Phosphorus was linear, indicating that pulse yield
and green weighk (hemlm} mm:’easeﬁ with the inereasing
doses of ;ﬁizaayh@ms, t'&é percentagesof increses beling
2046, T5¢6 snd 85:6 for grain yield and 14.8, 27.9
aud 46,9 faé hauln yicld gver the control For the
respoctive doses of P‘é% _at 20, 40 ang 60 1b. per
' @ores  NMoolanl and Senes (l?ﬁﬁ) 2180 obtained significant
incrsanes in geain yisld of greengram with the
sppiication of 2’265 at 80 and 100 1b, par &ore.

Hamn (2965) summerdsing the results of simple
Pertilizer trisls ccaducted on groundnut and
bengalgran, sencluded thab both Lhe crops responded
3&.5;211&%.@3%3-? +o phosphate mamxrm% at doses ranging
from 33.6 Tgs to 672 kge pox hectare. B

- gontrary to these findings in favour of the
phosphate menuring of logumesy; Dewsai et al (1957)
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ah?:a&md nn signifioant ﬁii’fﬁmma in the y;iel& of
légumizmua green manure ss:mps on sandy ;i.@am soils
fertmaa& with phosphates, They arrimﬁ at the
e@aeluswn %ha‘% phosphate apylica‘&:im o gresn manure
exops in sandy losus with an available 2’295 eontent

of 50 lb. per acre and gbove, had no benoficial effect
in inersasiag toe pm&uetim of gmﬂn zatbers

Rao ot a1 (19562) m@@rw& similay results in in pillipssarya,
sannhssp and badebada raised on the sandy loaw soils

of Andhrs ?md_e_sh with 1’295 at 22,5 1bs per sorve,

?.’l

&ecar&ing to Bzeeazeale IE.QQB} " emgarpum of

phoaphm'ue 7:&? all mga was stimul&‘!;ea in the pzemeaaa
af ﬁi‘&rogm, wheamaﬁ a%&axpﬁm of altrogen was not
influenced by other elemonis. DBui, mcmw (1921)
found that nitrogen in combinatiocn wiita @hﬁsgham;
potash and swiphuz mmwﬁé& no better rosponse in the
legumen like i’i@i&peass, my’b@ma and alfalf‘a, than when
it was em:p}.eyaa aleaa.

Sen (1958) obsezved that the uplake of niltrogen
by redgram was greatly cuheneccd by the application of
nitrogen and phosphoruss Simllarly, Cullier (:L%sé)
obtained 20 to 50 per cent more yield by appliying
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40 o TO kge/Uae of sumonium sulphate and 40 %o 75 ka.
pex hectare of calelum phosphate ¥6 sreundouts -
Singh and Sabasrebudhe (1957) have also reported
increase in yield of groundmut with the sppliecstion
of phosphorus in cembinotion with nitrogens Highly
éigniﬁem and benaﬁom results were also xsz;arte&;
by satyanorayanz and Rac {1962) with nitrogen and
phosphozrue at 20 and 40 1Ib, per aexe respectively on
roundauts Bub, Wabkab and Hohammad (1958) claimed
that nitrogen when spplied in ooubineticn with
phosphorus, reduced the beonefiolal effect of phosphorus
cu grounduuk,

studying oo the response of peas to diffexent
nmbmti@ns of nibrogen and ghaaxahm at 20 and 120 1b.
- pexr acre rospeckivoly, Sen,Beine end Methuy {1962)
zoported that the N 4100 dose gave signifiesatly
higher yield over the contrel, bub the effect of
phosphorus slone at 120 1b, per acre was superler
to the Py, tventment, Sharma and Niera (1961)
also reported similsy yesults in peas, ZThe treatzent
giving m{wagea at 10 1b, per scre together with
phosphorus &t G0 1b, per sors yielded significantly
wozre yleld over no manure. Bul, phosphorus epplied
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alone at €0 Lbs por nmove was 2ar superier to the
-conblaation of 10 1b, nitrogen aud 60 by B,0; por
G0T0. ‘

shakia ﬂ(l@éﬁ%} conduobad mﬁa’bigmima on the
nowuring of gran and reported thot ineressing Jesos
' o of ﬁﬁmgggﬁ in the absence of phosphorus deproscod
grain yield, although ia @mﬁaﬁa&ﬁm}a with phesphorus,
aitrogon, pazticulorly the 20 1bs per acze doso, hed
. & positive relationchip with pod snd groin yield.
He aloe neted that the straw yleld i@@ﬁé&@@ with :%zag:maaé
in nitrogen supply, ccpeelally whon it was used in
conbination with phosphozus at €0 1ba por acst.’

Hooland aad Jena (1965) studded the offect of
nitrogen and phosphate msmuriag of greengronm and
found that 25 kg, nitrogen with 100 kg. P05 per
hectazre produced highly significont yield compaved
to o no manure frootzent, But this dose vag nob
statistically suporior in secd yield %o gﬁﬁepmm'
‘applicd alone at 100 kg./ha, o |

Singh aad Singh vizk (1965) alsd roperted
iacracse in the yiold ef blacksram and groengran o
tho epplication of 40 kg nitrogen mé. 60 koe ﬁaﬁﬁ
feation of 60 kge

togather por hootares The appl
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:Ea% with and without 40 kg. nitrogen pz’oéuw&
averoge yesponse of 110,1 and 50.1 ﬁw cent in the
cese of blacksram and 102.3 and 46,4 per cent in
tho case of groongran over the control. -They

coneluded that both the dogses were econcmical in

bisckgran bub uneconculesl in greengram,

'-!-,.
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MATERIALS AND METHODS




| ‘ gﬁgciaﬂ"”cz_ %,
| . S & "»?5‘\"-
’ ) :’.‘ = VE . \
T ) LLayay,
MATERIALS AWD MBEIHGDS & T~ S

‘-'.’m,.‘?.‘ ‘/BH/D{ 2 3&

The pragent investigation was underbtalen to
s%uéy the effect of pitrogen and phssphm%e manuring
" on five varieties of cowpea and to determine the

f basﬁivazie@y'suitea $o the éail.anﬁ.alimaﬁic
| ébn@iﬂi@?&é of '?ailayani, | |

perinontsl site

I,

The expeximﬁnt\wéé conducted in the ré& loam
golle @f the farm attached tc t&a‘ggwicui?ural gollege
and ﬁaseareh Tnetitute, vellayani, The ‘poil was
analyagﬂ for ite nubrioni manﬁenxa an& tne regalts
ﬂ‘a;a furnighed bolows~

Total Nitrégen: | N Q@QS§6 per cant |
Totel Pdy e 040403 -
aveilable ?é@s ae . 0,0009 »e
Potal Kaf) - ee . 050810 P
avsiletle B0 es 00008 s

1T, gemson

The aspariment was conducted &uxiug the period
zmam July to Sephember 1965. The matearalogiual ‘
ebsarva*iens recordsd duzring this ﬁarica are given

in A@p&gﬁi& L



III. Materisls

is sezae:ﬁ &é&tezé,al. |

- ¥lve vaxietma af simet dumﬁon emea mxt
golocted for t‘s:za mve%ig,sstimu Q these ﬁw
varietlog, Hew Dro, ﬁ.m;%l&, Mﬁm gnd ,@4 wore
ovtained from the Pulses' Spocialist, Asricultural
tollege m& Resoazeh Insbitute, Colmbatore and the
fiPth, *Kozhinjil payor®,; the local variety, from
the ;Ew.éas" feseazrch Stabion, Sesthomkobto. A1l
thege varieties wore @:E approzims el.y 70 ﬁag&* &zzxatimh

- fhe varictel .eimﬁaatam are deoceribed bolowyw
5) Hew pre: This is o Horth Rhodesicu variety. 1%
is o bushy plant with ligﬁw grean modium sized loaves

and purple potals azzﬁ. l&}w g;reeza cai.yz Pods are
modiun alzod, &aﬁn@ ;gmm t:!.pg; ﬁe}edﬁ F3 2] ehmemte

in oolour,.

334: This ls alsp, called as *De John France”.
%ha glams are 'imﬁhy and ereot with p:i.m: esloured
s"e&s of .me&iwa thicknooe, XSeaves ars sxall and dark

Zroen ’@aimi’éés' Flowers a‘xe modiun sized with purple
aalmzreei calyz and pebalpe - ‘The zméa are sreen with
purple tips. ¥When mature, the pods booome sompletely
purple coloured., deeds are deap chocolate in colour
with zed mottling,
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¢) 4ifrieans This is sn African variety with bushy
stature and thin stem. Ieaves are small and dazk .
graon in. colours Flowers have gﬁeéﬂ aaz,yx snd purple
pobals,  FPols are mediwg aimd with gmm mgaq

wﬁa are.yellow in colour.
a}) '%ﬁ . 9pis is a pure line selectlon from Colmdatore
losel; reloased from the Tulses® Research Statien,
toimbatores Plenbts sre busky in hebit, with anzk
graen iﬁavéaa‘ Flowers bave green. ealyx end vislat
iaetalm gesds are ved ia colouxs
o) _'veca:l. - . ozhiniil peyer®s This is a local t7pe,
grown axteaaw@lzr in the southern payss of Kerala. Elants
ave buohy and yreﬁzaﬁlg branchings. Jeavep are wm

and pale green. Flowezrs are y@nw in e.mlcmf, Fods
are opall in size. Oeeds ere mﬁ colonzofe

2, - Manurcs god Forbllizers
& uﬁifsm ﬁaaev of aa%le maﬁme wvas given to all |
the zsl@tsn

Ritzrogen, phaap!mma ana potash were appiied 1:1
the fem of Azmonium éaz.phata, Supezphogphate and
nu::ﬁ.at*e of p*g*bash m@peetiwlm mm wae given in tm
Lorm of caiaim wazoxi&m



3 ohentienl :—xmlyaeﬂ of %‘h@ mEnures and the
ﬂwmﬁexs ussd are given belowie
Azmondun mmez%@— s 20.20¢ &1
 Buperphosphate en 16431 % ﬁ'aﬁs
Huricte of potash . 58,24 % K0
Iine T es 55,008 00
| 8% &-% ﬁ i |
0:48 £ Ef0

| | The treatment combinablions eonpriced of two
ievels of nitroson, four levels of phosphorus and

s varietioss The fortilizer combinmations were
tricd in the wholo plete and the varleliss in the
eubiplotes | °
Iovels of nitrogon 3 1e 1y, - o nitrogen
| 2 my + 0 Yeza /b
Tevels of phosphorus 3 e P, < Ho phosphorus
' 2 1?1 -~ 32@5 at 30 i@g./m,
8, Pn - 3295 at 60 ;4 -
G Py ~ E‘g‘ﬁs at 90
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7he whole plob amhmtima were the fallwingt*

2s ByP,

oy

S5 - L 1PN l

6o mpy
Te  mPy

Tho mwﬁ;laﬁ treatuents W&ty

Le ?1 ™ Hew E::a
2¢  Vy  ee  HaBa9334
‘3-;!@ V4 . ﬁ%

S¢ Ve  es Local

Thore were forty treatment combinations with the
eight whele plot and i:ha S subiplot treatnents zsentierxea
abova,

-

b cmt anfd desi
The ezxporinent was ladd cut as s eplit plot
marﬂm&nﬁ in d%‘éammzea Hlock Design and was repliocted
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thrices The layout plan givan in fig. lg

Je Sime cf glcta'
| ﬁh@le plot g; Gxéss: 23;?@ metres » 4;%6 netres
Sub plot - s Cross: 4»S@A 1y = 4?55 vy
Hots - 3.9¢ 55 E 3490 5y
4s Spac | |
A ppaeing of 59 émg either wég a8 r@éommendea by
Krichnosveny of gl (1945) and
Bungan_agd Ré;: (1957) was adopted,

Se in _the gub plots

Humbor of plents
Gross »e 225

The experimentsl site was ploughed and dug
twice. The plots were then loid cut as per the design.

calelum hydroxide ot the rate of 1680 kg per
hectare wae &ppliaa'breaﬁdasf just befoxe the preparatory
cultivation was sbarteds Cattle manure at tho rate of
5600 kge por hectere was &lso applied uniformly to all



' | ce—— l —

T 1 1T T° 71 1

#o V3 l’ld//” lﬂo///’Z lz’la/,/{d ;ﬂpﬂ/l/} #//2/5 izl

. l
x, 02 15 , ”//2//

——

I * <
l | |1

]
# /% 14 ;
i
l

B3| Hop25Hy lxz:/;_al/zl #og;l’zl.ﬂaﬂﬂ'; ) 7274 zw/;lz, 7 p3V5 l #4303 'm,/.al#
| _

} ' | , l }
o/ V4 l#o///_a rz;ﬂkltapl{e'wle/l m/z/;,ﬂ/zlal#//t :

| 1
m/,/a ”////’Z ; ”1,0/1// o ”//,V,f ,1{,/5//4 2y fo V_all?ﬂ/pﬁllf;ﬂ//okz :ﬂ/pal// ;70/4/4]

» e Vs

1{//74?}’.2

Rofz V/ l'”o/zl?: Hopz 15 lﬂd/zl,{elﬂoﬂzlfd %o, po iz w//bfi.‘l'ﬂx/a/(zl ol | W//}:IZ
: |

I
!
| ! L
%&/d”il#&/éﬂ 'ﬂa/al’; lﬂé/p/// |ﬂa/zle Aof2 s I;Y;/‘J/z £ 22 &V/l z(p/zrzl R0 f2 V7
|
]
I

1 |
I I | | !

[

|

ufalhlwp@/f/lmpzlempzflxa/ar; ﬂ///l:élﬂ///Vs}ﬂ///M}z/p/V/ |7, e,
- : |

o] I

i | )
Hof5V2 | 30138 | Ho i3l | Hopishs ;rza/_;w 7, p3 04 | Ryl |;¢,/_;//;| a5 12 | 2yl 155
| ! | I [ [

1

| . | i ] 1

LEP: /.

Fll‘Alr ]

| I

]

] 1l
ﬂp/_;’ﬁl” /51’4'7@/_;// 77204 llﬂp/_;za w2 W :7@7//5"7:4//144 lm////z;”o///’i

A ’ ]

]
[
%/ /_;Va_lx//_;lfel 75 /3/4

2,023 15| %1 22311 | 98,20 V2 | Py 0 Vi |7, //)l{i
l

L7 24 lﬂ /p/_-;

]

l 1

zf/jl;’ltlfz&:lmﬁzm ]7;,/;// | % 2 lle. :za/zlz;xplef;lw/glﬁel'
] . 1

I

I
Hopls lflp/z” !

| : ] ! 1

LE2

I :
727 '/f&fl.'ﬂ[f[l/f! Tﬂ/‘//‘l’z" i V2 |5, 21 VB | o po Ve ! Hppo Vi

i *lzé'il,/z ’ my;/(«‘] ;zp/zl’;“
] ] ,' “

l

BEL:

m :
LAYy oo 7

SPLIT-PLOT EXPECIHMENT
N RAND O M/ GkED LoLOCH DESLTH

CWHOLE PLO7: 2370 vee k4. 5D zek.

BB LPL2T L+ 5D Zf X L. 5L wrL.
TROELTRIEN TS -

WHOLE PLOT: B Lb@7ILIEEe COMBINATIONS.

SIB LLD) : 5 VAC/ FT/ES.




“th plots as a basal doses 14 daye after the
application of lime, Those two dosos wore
mended by Hair ot gl (l%?) Lor 3,53
s:amga grm in Eersio ﬁ@ﬂm o

ﬂm ,ﬁmmama wm‘a%m@é ‘a8 basal dose 4
&@ﬁara aw%%gﬁ mm@@ sulphnte and puriate of
f@‘%&ﬁﬁh Wa appliod %swdmﬁt, while Awymﬁmymtau
wes placod tn bonds 10 oos doep and 30 ome apaste

" 3 .....% |
7he goeds %ﬁa éi%‘&ze& m lines 35;3 @zxﬂ @m
' both weys &% the yate of one aeed por hole on

3*’7"'13551: |

| zhem was gaﬁé m&m on tﬁﬁ éay of wmu
.@m&a afsmtéaﬁ %mimﬁ&m from %h@ ﬁma day o
ond gemﬁim%m oy amgiﬁ‘ﬁaﬁ iay ﬁm aéig%zs dayy

The ge

noral umﬁﬁm of %:ma oLOD wWOs

¢ns weeding was given oo Mw?wl%ﬁ. The
gmﬁs wm hept Lroe f‘&'@m woods a&%m:wﬁ.

l;

A mm a%&e%z aﬁ‘ agmaa was mtieeﬂ on 1%«-%‘"6?:.



.FQQ?% dol. ﬁsﬁﬁ Jms‘tyrags&léﬁainst %ﬁe~a@hia$ on
13~7~1955, The @as% wes c@agletely coutrolled by

that spxgyiﬁg, Two yzaphylaetic ﬁgzay&nga waxe
given with ﬁelliéél.zgﬂs on 29«7+1965 and 5e8.1965.
7:‘@%@&& - “ “ | |
The 10@&& v&xﬁety was»yaxﬁialzy narvaata@ o
3&@61965ﬁ 411 the other varieties and the 1@3# over
from the local variety were harvested uvn &g~9~1§§5.
ﬁha’barasr‘xuﬁﬁ'mﬁza harvested &E§amata2y@: The
selocted plants for biometle studies in the net
auﬁ plote wers separatoly haxvesﬂeﬁ and threshed afber
*ﬂxy&ﬁgu The grain yield faw tﬁe total harvest was
recorded at 12f moleture, Houlms were pulled out
aﬁé the welght recorded immeﬁiatemy after the hayvest
of podss ’ '

VI, Qs rvotions taken

Loaving one border zow oa all the four sides,

~ eight pients wore selected from esch subsplot by random

nethod. - Thego plante were studied for the Zollowing
bayacteresw ‘

| 1. Heignt of plaonts at mal + The heighb of
esch plent wan sessured in ome iadividually and the

avarcge height was caleulated. The helght was measusréd - |

' £zom ¥ho ecotyledonsry nede to the tesminal node.
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zoots of %m ‘selected plants %sé eounted and the
average v‘%iﬁ'w}ﬁ%& L

| ,a wore gzm&&

o -r ’im@ @@%@gw&w -

8} : “%W of %éﬁﬁﬁ with seods,
) nusibor of pods witheut sceds =
varzon polse -

Tho a@amga: wes thon werked oute

i@ﬁgﬁh a}f ‘*@ %@&fs% ﬁﬁiﬁ% a8k mﬁa@m @wﬁs of the gaﬁs
eollected fxom the ﬁ@i@z@tm gplaﬁ%a wore poasured ia

continabyess Thoeoe were Yhen %swasmzi geparatoly ond
the mumbor of soeds m@m@zﬁ: in each pod was counbed,

Zhe w&mge mﬁ@n a::za % number of soods noy pod wore
rocordeds |

Gl oL De Yolzht of mﬁa aéz &as%s
‘ @!ﬁ m@a aﬁ"&@r mm:ﬁ was resordeds
' %e pode ha rvected from

. eneh sub yﬁ.ﬁs@ wezre dzmt%, ﬁhmsah&ﬁ and the w&i@ﬁhﬁ was
rocorded ak Rﬁﬁ mﬁi&ﬁmm




T Holsht of boulms ma:ﬁiaﬁeiy‘é%er hevvest
of pods, haulus in cach sub plot were pulled out and
thedr woight zecorded, '_

8, WelszhE of 300 soeds: 100 seods from each
*&maﬁgm@ wore dzewn ot remdon afbor ﬁh@x@z&gﬁw ndxing
ng @ physical

tho oeeds mmd the weoight wes recorded using
Balonos,.
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RESULZT S
The data zelating to the various biometric

cbsezvabicns taken wore statistionlly enslysed, The
zosults are furaished bolows

The following notations arse used to represent the
levels of fertiligers and the names of verioticose

Beptiliecezs

By, = RNitregen at 0 kg. per hectave,
at 20 kg4 3 ¥
Bo = 0 ot 0 ks per hoctaro

Py R Y
Pp A ¥ 3
By AR £

#

&b 30 kge gy
at €0 kgs 45

- at 90 kpge %

vy = Rew Lra
vg = HaSe 9314
"5‘3 = African
‘% ‘ 9‘4 -
v; Zocal

ve
¥

"o

The analysis OF variance for the height of plants
at maturity i given in Appemdix II.

It 45 soen that
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the height of plants increased a:&éﬂﬂiﬁmﬁy éne to the
addition of nivrogen. Bub phosphorus did not effsot
slgnificant influenco on the height, Purther, the
varietal differences were significant.

The mean holght of plaants undsr the varicus
trestments 4 given in Table I. |

Anong the varisties,; the maximum hoisht of 53.01 enms
was rocorded for the variety Vg wideh wee elosely Zollowed
by ¥, ead Vys The varietles ¥, and Vg zecorded the

S

nimusm wean he:igh"‘é;sg mventhough the effect of phosphorus
was not significant in genezal, it was found that the

- variety ?‘B éespmﬁe& gﬁgzﬁﬁeggzﬂy %o ‘pﬁasymrxm at the
lower level of nitrogsn, whersas, a% the highor lovel

of nitrogen, ths sffect of phosphorus sesmad to be
depressinge This varisty recorded the naximum height

in the Yreatment conbinatisn Uy Pge

The date reluting to the number of sodules produced
were statistlically anzlysed and the anaiysis of varianee
ia presented in Appendiz IIX, It is seen that sitvogen

at the higher lovel oxerted negative influence e
néﬁulai:im while phosphorus sﬁ@ed significant linoar
fncreasos The inkeracticn belwoen mtwm and phogphorue
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PABEE I

Meen hedsht of plente (fa oms) at wmaturidy
0"“&b“ﬁdﬁuﬁ.ﬁab&bﬂh*ﬂ&-dw-ﬁunaunm.Uu-»nﬁuub-ﬂﬂ“ﬁﬁnd@“uu“ﬂﬁnﬂh&&-ﬁﬂnnn’

B Yarie-

vamiéty ' #hﬂhhﬁ*ﬁﬁawﬂﬁ#uuﬁn*-w“dﬁhﬁuwnb&inba&ﬂdbn&&qmﬁ‘ tal

Pg Py Do Py Po - P2 P2 - D3 menne

¥, 29421 34400 35463 35446 38479 41.54 40413 41,58 37.04
vy 20,00 20483 24,96 25,358 28,08 23,92 27,33 25.58 25.88
V5 43479 48.96 50,20 56.17 64,25 54,03 51442 54438 53,01
v, 45,29 51,83 45:67 51479 52050 45.46 53.92 57,08 50,44
Vg 19,96 26,42 21,50 23,37 29,21 23,88 2454 21u42 25,02

HMean . 32.@5 37.91 35&31 33039 42&57 3?a93 3947 41.Ql 38¢27

&h*ﬁﬁﬂﬁ&ﬁﬁ&#ﬁmmﬁOﬂﬁh'ﬂnuﬂﬁmnm.mﬂumﬁwwunﬁudpﬁ»noﬁ&ﬁhuﬂﬁ#h&‘nnu*ﬁ-nmmp

 Heen he:&ght (m om.) of plants corresponding to the
lovels of K and P

&a&n&aﬁgﬂﬁaqbnuqué%@n&aﬁ»aeﬁmaﬁaﬁwnhpaﬁﬁ@p@aw&as&ihh&w&ﬁﬁﬁbﬁdé~~saah

L ,.*"‘1_ o m P P

ﬁ;’ﬁ; .(f‘;’%) for eomyaxiém Mtwaén fortilizer meaus & 6480

CeDa 59 #» e 85 1@#@1& of nitrogen & 3438
Cebe 93 o0 93 " TR 1 phosphoruss 4,80
CADs 39 ¥y e §p varietal means $ 3.41
CeDs 45 ¥y § varieﬂes in the 2and} o g9

eDe 95 s Rl 3] Porsilize , 3 ?;61
CeDe 4y e o é i fﬁtﬁiliﬁﬁﬁﬁ in the ;19991.

pome varichy
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Was aleo sgmﬁm but the effost was negative. The
| m&aﬁi&s showed sigmﬁ‘iaam aitforonce in m;aulm:ian; -

the mgem numbar of mﬂulea gmﬁueead zmaer di:ﬁ'f@mnﬁ
‘!;ma%va@nts &m gi'mn m “‘e.ble II.

, Ae aviéem:a& by i’able ng mﬁm m&alat:&m wae
zshm by Vé* elaae:&y fanawed by ‘fy The variotios Ty
5 and ¥, feua%& thef«m two and differed aigniﬁ.aamly
. from them, Dub Vg and vz did not show significant
differenco, A1l the improved veriobties escepd *V;_,
,pm&ue@a aigazlficmﬁly ROTO mﬂzzlw than the loeal ‘?5»;

A3 ﬁ:@ vmie‘ama mapanéed p@si'bivaly to |
;ahasgmamm Hoximun mﬂulatiaﬁ wag seen in 'mxiety
%'3 wﬂ,th 2295 at %0 zzﬂ-.. por mctaxa, followed by
‘%, 'ﬂfv '&“5 aaa ?2 8% tm aame lavel.

AL the va:.-ieti@s eamzsma éevpress:&m in neéulatwn
due i:@ the application of uitrogens The interactionsl
effect of nitrogen and phosphorus was negative on
nodula %:Lena

zmm yy 5f
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The number of pode @roﬁuesa per plant was st&t:la‘aicaliy
amlyse& and the snelysis of miamaa is pregentod in
&ppeﬂ&ix IVs It 1o scon thet applicatien of nitrogen did
not izfluence the production of pods. Buby phogphorus
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8id dncroase pod formation signdficsntly. The
verictal differences were elso significants

The mean nuzber of peds produced undex the
various trestments are given in table m,

The variety Vg produced the moximum number of
pods of 1‘5.‘7’? per plent f@llmﬁ by Vor Vo ’?’3
Vg The vari@t:f vy 444 not a&gaiﬁcanﬁly differ
Lrom ?3.; Sixilarly, 4’2 and Vq slso 4id not asffer
aﬁgnﬁiemﬂy, 421 the varieties showed reeponse to
phosphate a:g:gma bione The mma’b aumber of pods
wes produced by Vg (17,25 per plent) in tne txeatment
VaPy while Vg aad Vu produced the maximn sumbers
uwadesr nlsay ¥y and VB ghowed highost response under
the %z:aatmezx# fyly and ByPo yoopedbivelys

ﬁ!%

4, Bumbex of barron

The analysis of yarience for the aumbar of barren
pods produged pex plant is Furnished in Appendix Ve
1t is evident that application of phosphorus influsnced
sigmﬁeaaﬂy in the reduction of ¥he number of barren
pods producsds The influence of nltrogea in this
oharacter wos zwt gignificants ~The varieties showed

slgnificant ﬁi.fﬁeranea in the preducticn aﬁ barren pods.

The mean nuzber of barren pods pméﬁem under the
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Hean nunber of pods por plaut
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" varicus treatments are given in Table 1IV.

The varlety Vg produced the highost number of
barven pods with a mesn value of 1.1l, while Vg and
¥, produged the least numbers with 0.15 pexr plank.
Vg and ¥y d1ffered eignificantly from all the other
mieti&a. V:L and ?4 334 no¥ ahaw signiﬁsant:
aiffemcm Sms,iarly Ve aaﬁ ?3 glso &id not aitfer
sigﬁi.cieaatlm All 'ﬁm mia‘kiw shwaa & Yendeney i;a
produce leaser nanber of barpen zmas with the applicstion
of gh@ﬁgkams aither als;zw or in smmnaﬂm with
| nitmg&n. iiitmgen also tended o :esiuee the fmtim |
of baz*mn pods. ;,‘m;gh thia treatnent wes nob as
affective ‘ag phosphorugs

The amiysﬁa o:f:‘ mme fer the mosn mzagtn of pods
is xzmaamaﬁ in .mpenm ’WI. I:’s m seen that the
appiieaﬁim of g*msphs:m inaraasa& 4he length of pods
up o 60 1ba 1’295 pex: lzaﬁ'kaze, bub nitrozen ﬁ@s m*l:.

The combined gffcet a:f :aﬂregen and yhosgaﬁms was
‘ sigmiﬁm*b. 'i}%za va::.sesﬁies amm‘beﬁ sigai.ﬂea:at
differenco :m this czimaatem.

. The mean iength e:f i&a&s xmder the varions “braa‘%ments
ia given in Table Va ‘
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sesimum meza length of 3.5.5.; ot was aﬁmmfz&
%ﬁ’ the variety ¥y which wos i’&llwaﬁ uy “ffsg ‘?43 ’@‘g aad
’%n The w&aﬁy ?’5 hod the nindmum pod lensth of
ﬁﬁ% Oa &m’m*w the main effect of alirogen wus mﬁ:
3 Ly oignid i@sﬁﬁ"ﬂg 1% was found kot &@g&&e&ﬁm
of m*%:wgaa tonded Yo inerease the Jeagth of peds In
21l the varietios except Tgn The maxdman x%@mm wag
showm 1y variety ‘9‘1 %o the *ﬁz’m’%m %31

BsP2 which wewe on ﬁemg

lysde of varionso for the mumbor of sedds per
 ped 18 given in Appendtz VIIe It 4s scen that bho

’ é&g@l&.@&%@a of ﬁmsy?mm azorted oimmificont mlame
in aved forwatloan, bub ﬁﬁwgan 834 not chow any
pigaificant offects Tho varletel &if _

verlety W& iateraction voze also signiflcaut

The mean mumber of ﬁa@‘é!& produced under various
%@&a%mmﬁ are grosented in Table VI |

g maxioum aunber of seeds pox pod wes wﬁﬁmﬂﬂ by
" ths variety ¥, with 13,46 scodo, Lollowed by Vg Vg

fg aad ?‘5 with 1:@@13; 13--313 297 and 7:?4 seods |
vespoctivelys But V, and Vy did net differ sisuilficantly,
A1l the verietios significastly rosponded o phosphorus
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TANLE VI
' Hean nunber of soods per pod
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application, but nons responded fav&ur‘&%zly to aitropgen
applied alounes  V, produced the highest number of eesds

por ped ia the ‘hmmmm BePy§ Y‘g in nlpgf V3 and L
:Ln nl?l and Vg 3.23. BaPae

.The yield of dry pode under differont treatments wae
soloulated on per heotare basis. 2he sualyeis of
varisnce is pm%mw& m ézgpm&ix '?111& It ie evident
%i’za*: altrozon application tonded fo reduce the pod
yield over no nitrogon though not significantly, but -
phosphorus significantly inoresssd the pod ylelds Tue

- Intoraotion botwsen nitrogen and phosphorus was

significont.  Tho varfetol differences were also
‘elgnificant, '

The yisld of pods yor hootare under $he various
- trectuonte is given in Table VI, |

The maximum yiold of pods of 995.07 kgs per
hoetare wad produced by the verlety vy followed by
Vye Vge 7, and %‘"2; The isst two v&r&éﬁi&a did not
‘show significonk difforences V, aud Vy gave 3143 aund
191 per cont more yield of pods than the local veriety
Vge But ¥, cnd V, produced 9.6 and 14,8 per cent
loss than the lowal, ¥y recorded the highest yleld
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PABLE 'VIL -

Y1614 of pods ia kge por hostare
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of 1157463 Xz por hootore under the tréatment n D,
whioh was not oigaificaatly cupérior fo tho noxt best

vize nDpe The offoet of phosphorus wae soon
slightly reducod when nifrogen was alse applled in
oonbinabiots B

Tho cnalysis of veriance for the yield of sced per
3&@%@3& is preconded in Appandix 3‘& 533-% is seon that
the applieaticn of phosphorus exerted eignificant
influcnee 4in ymm whezeas, ini‘%mgm feiled %o ahow

mificant offest, 'The interaction botwoon n&txégéa
, m phosphorus was nogabive ged 4t wae slenificant.
Tre verietion showsd significont diffozence, Tho .
ﬁﬁ%@%ﬁ%ﬁ%. betweon vard
| significants.

¥he mean yiém por plot %&@if diffeorent treatnents
calewlated on por hoetare basis cis given i Fable VIII.

Among tho varlebies, Vy save the mamimis yield,
fodlowed by Vge Vgo ¥y and Vype The last two varieties
&i& not differ g&iﬁi@&ﬁﬁm wkile vy and 73 @fx@ﬂa@&
23..2 and 10,2 por cent more yleld thon the local
vazlety Vg, tho varietios ¥, aud V, ylelded 15.3 aad
15,5 por eeant respectivoly loss thon the loenl (¥g)e
Che bigheot response fer fortiliser was chowa by ¥he




@ 45 «

TARLE VIIZ

- Y4014 of seed
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variety Vy followed by Vy and ’3’3., &1L She miﬁﬁi@a _
producad highor vields in %he tyeatoents waving
phoophorus alone oxcopt ¥ whitch mmxégﬁ ma‘zm@m

yield under the treatment eam%imﬁim ByFios Shough

. _’@‘m @m&uae& the maxirun seed ¥leld of 859.30 koe por
“heotare vith the %mzz%mxaﬁ eeamhmtﬁ.m BPge the

- inerease due to tho highest level of phosphorus wes
not @iguﬂ.fiaam mr the lowey 1@%&5 I P BaPy and

X | o

The aualysls of varianee on the yield of houln
por piot saleuloted on per uoctore besis 4s propented
in Appondix X, It m seen that nitvozen ePfavtod »
significant mmm in the yield of houims Bub '
phosphorus 44a not show slenificont wﬁm@me boyend
30 Yz Eg%. per hootares Tho variotal aﬁﬁ’f@e@maa
wore sigullicant,

" Tovle IX welates to tho yield of haulm por hectarve
undog tho verious trootwonts, Dhe maximum haulm yleld
& 8399.08 ke :%;Jéi:é h@aﬁﬁm woo vecorded by the vaziety .
V4o folloved by Vgs Vys Vg and Vae Bub Vg ond ¥y ald

‘pot oxhibit significont difforences V, produced the
highest quantity of heulm corvespending to the Yroatment

mgPys
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Meaﬁ 3431.93 4??3-15 4312;93 4359s14 5949929 5495g98 4194'39 séﬂlqﬁﬁ 4640,10
au«—aaununuﬁaw&nm&m&ﬁ&uauy»gunqwuaan& K ol G O S - 5 3 R ——

?ﬁeld eﬁ hawdm in,kgg poer hoobare
‘gorresponding to the levels of ew
' # ond P
00 A N N O S s e e S i Wl 0 ﬁaaﬁnﬂ&ﬁkgﬂ»ammaw&&“&ué%w&ﬂ&mw“aeuaanﬁua‘m.g
B m Po Py Y2 P3

\

 4215,96 5083.80  4263.62  5164:34  A207.60  4953,95
’ -

G 00 A o U T S G W O ,;;f*7+-_,;; 5 sn o e } S O 0 i S0 - S i 1, VO O ) 2 0 b e 9

CeDs (5%) for eamw&wisenubatwaem.far#il&zer neans £ 1134,07
Cale 8 92 o~ " lovels of nitroges 3 5@3@?1
Csla 33 - a3 T T TS phosphorus $ ,793?55
Calls s9  #% ’ i vayjotel moans : 821,83
< De o5 ¥b o s fortiliver means in the . ALY ol
CoDe 4% ¥ (1 e cone vorloty 3 2361460

Selle :-j i 93 : varietal means undor | e
Colle 90 #¢ i . " tho sanmo fortilizer 3 2325444

2051,93 “43%»8@ 15d3n65 1775:24 1532.15 lﬁlﬁﬁlﬁ 1643;65 15771@3 lﬁ#&&&& .



The amlyms of variazma on the weight of
100 seods 15 presented in A@penﬁix L. It io pgeen
that applie&tim of nitrogen 4id a‘ligmlzv roduce the .
'?zmadz mig;lat, ﬁ@mi@ net ﬁisvwwmtm, Tho Muema&
of phosphorus on thie character was aigaﬂ‘imm.g
The offoct of interaction between uibrogen and
phosphorus was also nigaificent, bub the effsct was
negekives The miaff:iﬂsls showod -siggmfiém‘s' _&iﬁ’:ﬁézééie@;
Phe variety morure lnteraction wag also sigmificnnt,
 Table X ropresouts the 1@3&«-&%& walchbe wnder
tne difforont %y%tmm‘.;m

‘The maxirum weight was rooorded hy the vorlety
'?3‘3, wh:lcsh wae vlcsaly Leliowed by ‘Vla. The local
variety Vg showed the Lowest tast weights Vp 2ud Vg
oeoupiad positions intermodiato botween Vy and Vg
413 tho m:i#a%im exmm%:.. slgnificondly m‘pem!.ﬁr
rosponsa 45 tho aml:tmtim of phosphons alond
sompared to the cozbinations of nitrogen and phospherus
% the different highor levela, Ihe vardety Vq
chowed bhe meximun tost woight in the treatmeut
ngbys Vp 8 8oDoy V3 2ad Vy 48 gy oad the locel
variety Vg in BaPoe ‘
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DISCUSSION



m i;weag%.ig&mm wAS ewﬁ@& wi: stﬁ: %&w f@iﬁﬂlﬁml
C:mzaga and !iwamah Em%i%%, %‘@l&w&ﬁ, ﬁ@ ﬁaﬁuﬁy Hhe
aﬁ?mt 9.53" m%famwm m@. p@sﬁh&% Wm oy Live
é:«'ama*hma of oowpen and w f:méi sm'& the beost mm‘?

- ouided ’%ﬁ m@ m&l and a&ﬁmﬁ**&.e a@m&% enn of ?@1&&%&&»

.ﬁw mm m@%‘r&@ﬁ cn %ﬁ@ hezgﬁﬁ of planta, ‘&Ezﬁa
@m’k@g @f %mmeh%* the m%sw s:f gsodulos producod on’
the gmﬁag }i.;zx of pods, the nunber of seeds per m@,
%;m nmbaf of ﬁmﬁé& and barzen @eﬁﬁ, vield of 3}&&;
%&a mﬁ ham per plob and the weight of handred ‘seeds
;@ﬁm sm%m@mmw amlyw&g The rhoulis ave Glscussod
1n the fﬁ&lﬁm pagesy | D

‘s ovident fren Zabls I, the vardoties differed
1g02eloantly fo tholr helghts, he plaats of Vg were
tuller than thoss of the a‘@%&z v&x&mmgg w@aﬁz@m@ cm
an Bvorage %3;@33. Qe DO gzlﬁm. - Phe Wiam@g ¥ 4% ‘@'3‘,
¥y ond Ty vauked o ths &@ﬁa@ﬁﬁmﬁ crdoz, The

difforences in %‘fuﬁmﬁ botwebn the m&mi&a V3 and '%2’4
znd slse botween Vo zad Vg wore not edgniticants

The v&r&e&%&% showed 4iffeyonce izm *E;zix m&gm@e



tmm vegobative

Wﬁz wazs soen in the veriety ?3; %?a and % A tha

i%a%%m% 2 Ege tz*m&:ﬁ poE %m’ﬁm, while T, m ¥y

mﬁaﬁmw the m&.@m mosn mﬁ.&ma& in e trostmont

_ ﬁ@ﬁ@iﬁﬁ. don of @3 %. ﬁi‘&xﬁ?@ﬁ gnd 9%3 ks m@s g@x
%3%%«:2'@:. '

o %m fw%mw? tz&amm, The maxd

‘T 1o posu from tho obsexvations Yhat nitzopen
at 20 Xg. pow hoebawo offested in goveral bighly
slgaificant mg@m in the holzhb of plants, but the
differunt lovels of ;}h@ﬁgﬁﬁm did not ohow mmﬁa :
effect, m%zz i ﬁs}awaa o tondency to mamm@ the
hedzht of pleate in the linear order, Shacla (1@54}
2’@;@2‘%& similas vo fosults m g‘mﬁ; aé pregence of
availeble &‘l‘%ﬁ*@g@*ﬁ given in the f@m aﬁ‘ ammw .
emiphats m}ﬁ%m *hs:s heye gzmm%é m}:ﬁﬁ Wﬁaﬁaﬁm gxmbha
Acoording te &iohol. (3»?25%1‘9 Sehanderd (1943) and
mussed, (1961), owall quantitles of nitrogen exo dssirable
S tho carly growih of legmsos, Findlage of Young (1358)
in white clover, Lumaw and Pande {1962) and shuida (1964)
4n grom and Em&mﬁm (1964) in sowpea aye iu sgroement
with tho results of ihis Anvostigation. |

.&f.%‘ geen from *“*:z‘bz& IZ, m%rssgeﬁ aﬁggﬁmﬁ ab tie m@e
of 2% };rgga por hoobas zzmﬁmaﬁ the least number of



nodules in all tho vericties taieds m tho othor hond,
the effooct of phesphorus on nodulabion wes in the

ilinear ordezy ;@kemmmﬁs at 90 kgs nex hoctaro

nazizom ﬂ@ﬁtﬁ&‘tﬁ@ﬁ In a3l the 5 %@i@ﬁiﬁﬁi

producing the
Vs showed the mazioun

gimun yesponse to phodphate application
and produced on en everage 3‘?»&3 nodulos por plent
with 2,0¢ ot 90 kg. por hectares YV was elosoly
‘Zollowed by T, in this choracter producing 25,24 nodulea
- per plaat ak the some level of lyhespmmsg Thoge
varletics were followed by Vyu Vg and ¥y, bub tho last
two vorietics 344 not exhibit significant differenco
in nodulations ©he Mﬁ%ﬁ%é of ¥y ond ¥V, %o phosphorus
8% 60 and 90 kge per hoctare wao on pave
A1l the £ive varictlos showed depircseion 4n

~ acgdulation in the mﬁrﬁgen phosphorus interaction, mt '

the nogative influencs of nitregen is séen reduced by
phosphorus ot 'kzaa a%g%mf lovela, @ﬁ?@@ﬁ’m ot 90 M.
par hootaro. '

Tho éﬁ@?&%&i@m in acdulation dus 40 the &) : sation
of pitrogenous fortilizer vay probatly be dus te %;zw
fact that nitrogen fixing baoterin m%za»% provided with
rendily ssoinilablo 'mtregm booons 1@&& astive in
f3ming abuosphicric nitrogen thus mﬁ&sﬂm@ the formation

of nodules. Hille (1318), Cowling ﬁ&%a)
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Mckee (1961) and wabor {19€6) ab*.:&in@d ‘l&entitzal
results. Aaeezaing to Gibson (1951) opbizun conditioas
 for nodule formation and nitrogen fizatlon are obinined
whsn the nnirian:% and obheor neods of The legumes

are satiefied and the supply gf nitzates fn the soil is
zestricteds

The reducticn in modulation sy also be due to
the fact twﬁ the application of 20 kg« of nitrozen per
hechare might have resulbed 111 %oo low n carbohydrate
zzitmgan ‘rabio in tha piam: laa&iﬂg to ¢ mﬁssgm%&
carbohydrate oupply to the rootss Al i,‘tmn and
Tudwing (1935) snd Wilsen (1935) oxpresned cimilar
siie;wan

Contrazy to the effect of nitrogen, the effsct
'of phosphorus on nodulation was positive. The number
and density of mﬁul% are greatly etimulated by ghesphamﬁ
{Wilsea 1917). ‘%he precenee of phogphaties in ‘the moil
stizmmiete the rapid nmultiplication of rhizebia which |
leaidis to the formaticn of mors nodules L{;L%msé.ams 1917,and
James ot al, 1944). Desai gt gl (1953), Nair et g1 (1557)
Sen oud Sains (1955) and Deshpande and Dathkal (1965)
nave also reporbed favourable effects of phosphorus on
nodulations - |



4 The varieties differsd significantly in tholr capuolly
to produce pods (Table IIT). ¥ho local variety Vg

m&aka& fim'k with 15,77 pods per plant; Pfollowed by

Var Vy» 7 and ¥, vith 11,06, 10,41, 838, and 7,56 pods

rospectivelys A1l the varietios rospondsd significaantly

%6 @h@ﬁ@%&t& &ﬁ@%@&*i%@

»‘?5 guf ?3 produced the hﬁgﬁagﬁ awnbay zzﬁ' pods with
%@g at 30 kg, por beootare ma&aﬁmgg 7425 and 13.12 pm’iﬁ
por p&m@ ma@@@ﬁiwly, wheress ?& produced on an
- average 12429 rgﬁﬂaa with *?2%‘ at 90 Xz Jor %zm%:m m&

- Vg3 and ¥, with 3‘!2@5 at 60 kg. por hectares ‘%‘5 and ¥p
yé.@m@d wn@aﬂ%ﬁmiy more pods por uwnld dose of z&&a&gﬁm&
he response of ¥y to phosphorus was in tho lincar ozder,
Ty exocelled ﬁW&@m‘*&? rom the other varietics in
1o which mny be atiribulbed o

ite zrosponse o phosphon
the inhozent eapaclily of the variety 1buolf,. Iﬂ?@fsﬁ
nitrogen a@gmé& a2t 20 kge mf hootare phoved o tendency
" %o dopress the sunbep of @Aaag in genexals bthough 4ts

| offect wae not eignificant @vér the no mﬁﬁm %ﬁea%an‘&p
This may be due to' the locrease ia vegelative growth
coused by the cagily aveilsble nitrogon. Ihis indicates
thot applicd %%i*&mgteéa vas not contritutod to the yield

of pode btut hosg only helped to inorease the végi%a%i%
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geowths Sinilar indings have beon roported by
Stealeda {‘1%&3 and Hooland and Jana'(1965) in gren.

A adeguste Ew}z}&? of giaea};hw a&w@ 4n the
1&:% of ﬁz@ plant ic imporbant in l&ym& down the
prinordie for the xs;zm&umxw g;ar%ﬁ ef pilantss.
Phosphorus is am&ﬂsv@& cogential i tho formation
of gmm and socdpe The presence of easily
awailoble applicd phosphorus doons to have ﬁ%ém&&é@ﬁf'
the @1&%@ %o @mﬁmé mars peds, though the E@%m
oF ?295 at 30; 60 god 90 kg per heoetare 444 no%
difrer si@iﬁmaﬂy in their effoot on pod ﬁfsmﬁim*
Tha mmﬁ.&s af i&vm&k&mtzﬁﬁm conductod by .
Shdeln gw%} ia gram ond Deshpande and Bathlkal {1865)
in ggmamm are in azreoment with the above fivdings.

4‘ S

;&s eﬁé% by *E&bl@ I?, m%?@g@n a% 20 koe pox

%aw&um awliaﬁ ia tho form of ammsnium eulphate a4 |

zm soen %;a mﬁmm@ tha m&aw ‘of barron peds
31@%&&&@%% But ag@:&.im’kmg of ﬁh@sghamss tended
o Toduce the number of puch peds, The hishost level
of m@m (9’5 I:g' | :%?29: por keotare) produced the
lenpt nuebox {@*3@} of -‘&amm pods por plant bub
z'aﬂﬁ at 30, 60 and 20 kg por hectere lovels am not



ﬁﬁw ﬁignifiesm diffazence, . ‘?*he eamﬁality eﬁ
phoaghsmg for seed sotiing i& qui.i:a eyident in theaa
resulisg.

The vazié%y vg profuced "&hs; waximes nunber of
%:r..z ron pods with an average of 1.11; followed ’tsy
Vas Vs Vg and ¥, 17:&%3; noon vailwes of 0.67, 0633,
Oul5s and 0415 zrespectively. The yeason Loz the lavge
masber of barren pods in the 3@3&1 variely ?;5 ney |
be attributed to the inkerent charvacter of the
variety iisclf, m the im@xmﬂ varietios ghowed
gignificant aifforence in %ﬁ&s ahamsﬁze& mﬁiéh Y be
consllsxed se the inhorent superiority of thess
v&xm‘ams over the lmu /

Se

&mng %w varieticsy ¥y ghowed the moximun pod
length of 15.55 ems (Table V) followed By Vge Va0 Vs
and if‘& baving 14489, 14449y 14430 end B8.86 om. per pod

roepsetivolys The varieties showed signifiocant '
diffarence in this chavacters. The pod length of il
tha mrwi:ws yere aeen :i,uﬂuemaxi sisnificnntly dus
e the application of Lhe ﬁ&ff@mﬁ*’a fertilizer combing-
Hicne, - | '

In all these "arm#iw, the maxinum ped length
was observed with R0y at 60 kg. por hectare. The
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highest responee to phosphate menuring ves phows
by tho variety ¥V, and he least respoase by the
iocal variety ?51 |

in general, anitrogen epplied at 20 kge poz
hestare did not significlntly increase m&” 3@%@3&,
bub the effect of phospherus was significant, The
interactional effeel of nitrogen and phosphorus
wag oignificant and was nogatives | ‘

It is evident from the ebove observabiocus
thet pod lemgth is & chazacter which moinly depends
en the genetical make up of the varilety concerned
‘but to come exbent 1% is influenced by the application
of phosphorus clithey 2lcus or in conbinaticn with ‘
aitrogen. '

 Froem the Teble Ti, 1% is evident thot the
variebies differed eigmificantly ia the productien
of seeds por pod. V3 produced the moximum nusboy
of soceds per pod with 13.46 Tfollowsd by ’?4, Vas ¥p
and Vg with 13,13, 13.11, 9.97 and 7.94¢ sseds
respectively per pods The varietles ?é andg VB ai14
‘not exhibit significant difference,
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Si@mﬁm% regponne is chown by the varietios
to Seperphosphate applied to give ?Egﬁs a% 30, &0
and 90 kze per hoetare over us mw&, thoash these
lovels aid not @1€fer among thomeolves in theiw
offect, The yospense of ¥y for phosphorus was

. oignilficantly supordor, compaved Lo tho othor
varietics. Uoae of the varietios msgéﬁ&a&
sigaifiamwy 3 ﬁm &@3&3@&%&.@& ﬁf nifrozen at

20 ¥g, pex m%wau The' mtamﬁmmi effect of
m%wm and ghﬁ%hmg on. these m:wbmg was
negetive end g%ig@iémmﬁ, The higher lovel of
nitrogen ia @@m@im@im w&m Q&a&ghwm Zonded to
rednce the benoficial effccte of g@i&sﬁmm@» in

- variety Vv, but not in %ﬁ@r othor variotiocs.

it io @ﬂ&@m f,ma m{% mmﬁm t :iz gﬁ@@%@@ms
;zz;a‘s got olgnificant influcnoe on ooed Zowactions
Darivg the time of scel fopmabion, phosphorue and
aitrogen axe transferred by plonte iate the soeds
which helps te dncrease eeod setting, This do
elearly indicated fron the results of bhis
mﬁ*amigaﬁima | -

Te

‘Prom the date proseaded in Table VII, 4% ie
Poumd that the varielies showed signifiecsnt differonce
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in the total pod yiolds The nmawimum yial& was
obtained from the varicty Vye While ?1 7?3
rﬁslﬁeé 31.3 and 19,1 por cent more pod yield
@ﬁg@a@&& to the 1@@&1‘?5_#&3&%%3,,?¢ and Vp

- produced 3.6 and 14.8 per cent less than the
lecels Though s yxéﬁﬁc@é the largest munber of
pods  por yla@; the waigh% @f %ﬂﬁ f&ﬁal yi@l&
¥as less compared to V, and ?3:

All the varieties showed &ignifieént.rés@snse‘
to phosphorua at 30 xg,,§255 por hﬁﬁﬁﬁ&$; The
variety vy exhiblied the higheot respense compaved
to the other varietiss. It yielded the maxiomm
quantity of pods of 2257.13 ks por hectare with
'Eﬁﬁg at 90 kg. per hoctarc. Dut there was no
‘significsnt difference in tha 3&%1&3 at 30; 60 and
90 kg ?QQE por hechare..

The varisties Vy, vg and Vg showed significant
rospoase to nitrosen ab 20 kg. per heciave over
‘ne nitregon but thelr yesponse to phosphozus wes
more couspicucus then to nitrozen.

The 1ﬁ$1usa§§ of gh@éﬁhasua in en%saciag the
vield of legumes is clearly a%i&eﬁ$'$& these resulis.
&ﬁ?iiaa;tiéa of superphosphate to ;.i% 2,05 at
30, 60 and 90 kg. per hectare gave 28@5, 24453 ané
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3043 per cent faspsﬁtimly more yield compared
't@ the ne phosphorua tyeatments 3Bub nitrogen
applied at 20 kg. per h@mﬁ&xyé 414 not exert eny
significant influence on yield.

, Z@mmm planits cxe economic in -&mir
- uae ef ‘aitrogen end neturally sppiied nitramn
15 not as essential as phosphorus (ﬁama gart 1921).
sﬁmﬁea of Sharma and ¥iera (1961) on the vdtrogan
m&&iﬂg of peas at 10 and 2@ 1b. pexr acre
indicated no significant differsnde in yleld.
46 & matter of Faot za’:!;ﬁmgm at 20 kze poy heolare
%ané.eﬁ teo depxass yinla in the present studys
Blogh and Sahasravudhe (1957) and Shulla {1964)
asleo reported aimﬁm rasulis :s.n mw&m and
©gran m&a@m‘bwaly.

Application of phospherus is seen ."i:u incxeace
the nusher of nedules and pods and the tolel pod
yield, Fhosphozus applied misht hove 'mm?ma

in the greater '&baﬁxpﬁi@éﬁ of nutrisnts from the
. 26il end elsc inoreased fixaticn of atmospheric
altrogen whioh contributed to the overall beneficisl
rosullis. Such beneficlal results have been
reported by Baur and Trewbly (1948) in canary peasn,
Bride {(1952) in cowpesy Bellal and Fatu (19%9)
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in gram and Deshpsnde and Bathkal (1965) 4a
greeugram, |

The interactionnl sffect of nitrogen and
@heﬁyhnrés is significent witg~zéapaaﬁ to pod
yield, bub the effect of phosphorus is fox
sup@xiax'to the eembiéa%g@ns'cf ﬁax%ilisexé;
Similay resulds have %esn roeported by
| %ﬂh&$§~&ﬁﬁ‘ﬁﬁhﬁmmﬁﬁ {1958) in groundnub, Sen,
Bains and Methur (1962) and Sharse and
Misza (1961) in géaa gnd ﬁﬁelaniiaaé Jena §l§6§)
in greengrans ‘
8. Xield of sead

it is ocem from gable VIII that th@-?%xieﬂieﬁ

v, ond 7, produced 21.2 and 10.2 per cent

vespootively more yleld than the local variety
¥5,0hile ¥, and Ty yiﬁlﬁﬁﬁﬂl5i3‘aﬁé\iﬁilﬁ per
cent respectively less than the leocal. V, showed
the Eigheaﬁ significant response to fe:tilizara‘
at 2il lovels, followed %y”?gg ?gg Vg aud Voo

Bitrogen applied at 20 Xg. per heclare did
“not have aay.sigaxfieans sffects ohe response of
a1l she vorleties to phosphorus wes hishly |
significant ovey no phosphoTus, vul thewxs was no

pirnifionnt 4ifference between tho levele at



30, 60 and 90 kns R0 per heotave. The
interactional effoct ef nitrozen and @ﬁ@ﬁﬁ‘ﬁx&ﬁ

was significent ané,was,mﬁgatives A

The aboonce of significant yosponse to the
application of 20 kg, anilrogen per heckare wey bs
duo to thefaot that tho prosence of lazge amount
.'6£ aitrage% stimulated aze@ssrvege*at&V@ growth
with the result the grain vield was yolucsd |
copoelally in the abdenies of phosphoruss Similar
rosults have b@en xeyar%eﬁ by Sharma and
Hisya (1961) in poas, Shulla (1954) and Hoolsnt
 oud Jasa (1965) fa gram,

The inerense in sesd yleld obtained with the
‘applicstion of phosphorus cou be stiributed to the
benoficial effect of phosphozus on zoot growlh,
Llowering, pa& Tormation and poed setting. |
%ﬁzeav&r, @hﬁs@h@rua pizght hove stimulated the
xhiaéhial activity in tho root nodulog leading
$o larcer fization éf,&ﬁmaéph@riﬁ‘nitxégen
(Mercer, 1948). Phosphorus misht hove also nelped
in the upteko of nitrogen aud other uutrisnts
from tha 8ai1'{&bhezt and Osleons 1944).
Corroboratory rosulits hove boon obiained by
Bhide (1952) and Rao gb gl (1964) dn cowpes.
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Kalha (1965) anﬁ ﬁ&ahgaaﬁa~aad Eaﬁhkal (3955)
hﬁf@ ais@ faunﬁ simil&x rssults in Inﬁiaﬁhaan
and gzaengzaa xaspee&ivalya

Xn %he preaant sﬁuﬁy tha affgat af phaﬁphazus
, 3@§11@& azons vas found sayerier %a‘%ha aiﬁﬁareat
‘eamhiaationa ef n&trugen anavphosnhaxus at ehs
highex 1&?@1&; This 18 1n eanﬁewmity*nith tﬁa
findings of Shorma and Misra (1961) in pess and
Hoolani and Jana (1965) ia gresngran.

9% Tiela of hgwls 7

Azong the varietios, v, wae found simifi@&ntlg
sugarier $0 %he athezs (7able IZ) in kaulm‘y&alﬁ.
 $11 the varieties exeapt ?é @zgauaaa aigniﬁie&aﬁlg
mera qaaﬁtitg of haulm than the laaal vaxzety ?5.
th& peroentages of 1nerense being 3?4n5, 275.8
‘and 167.7 foz Ty, ¥y and ¥ respectively. ¥,
’yislﬂed 740 ger cant less than tn@ laeal ?&:i@ﬁ?c

Eiyhlw &1gn&fiéan$ inor@asa in the uwight of
aaulm waa goen in all.t&a variat&aa due to the
a%plieatian of 29 kg; uﬁ%regen gaz heatazes
Ehasphoxua teaaa&‘ta inezeasa the @reﬁuctian of
haa&m, but ite @ffeeﬁ<was not siJnifiaan% beyond
50 kg; per hoctare 1@v91¢
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Ihe intersetionsl effeot of nitrogen and phosphorus
wa8 significant.

~ The variety ¥, yielded tho highest guanbity of
(20256,37 kg,) houlm undoy the treatment combination
of 20 kg nitrogen and 30 kg. 3‘205 per hectors, bub
thie response was nol significantly superior compared
$o the magmnaa under 20 kge of ni%mgm given
&lm@m

Ritrogsn fertiliszexr alone and in eombination

" with phosphatio mzﬂ?:ilia;eé vas found to inerease
zi-:igﬁai:‘é‘imnﬁy the haulnm yield in general, This iy
be due to ths emcessive vegotative growth induced
by the readily available nitrogen. ¢his finding is
in conformity with the results ovitained by

Hiagh and Sohagzabudhe (1@5‘?) in gxmm&m%.

‘Zhan (1957) in bersesm and Shukla il%&) in gram,
Phosphorus applied at 30 kg. ;?205 per heemze 8iso
resulted m sipnificent inoreaee in hovia yields

The atmlm;am afifect of pheﬁphama on the fxﬁ::agen
fixtug bacteria, as indicated by Truessdell {1917)
woy be the remson for this bemeficial result.
Goxxroboratory remlta bhave besn reported by Parr end

Sose (1945) in cowpeas Jomnes et al (1953) ia
luoerne, Sen and Baina (1952} and bmo gi al (2954)
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Tho vardation in the pield of heuim shown by
_the varieties under identicel condifiens mey be due
to the inhsrent chazacter of the varietios.

10, 100-peed wedsht

| _Qh@.éaxiétiéé showed aigaifieén# difference in
' the 100-sced wolsht under the varieus treatment
eﬁmb;#atiaﬁﬁg gﬁah;é"X)g' The vaﬁiaﬁyiﬁé ranked
First with 11,51 g. per 100 seeds followed by

Vy» Vg Vg and Vg with 11450 .8es 94T Gos 9046 vy \
and Gel3 ge vospoctivelys V, aud V) weve oa pars

| ‘The 100-gesd welght was seen invreased dus ¥o
the application éf*ygos a; the rate of 30, 60 and |
90 kg por hectare but belween 60 and S0 kg. Py0g
gér‘hagﬁaré thore vas no significont differeuce,
g@&ng the varieties, the highaaf response L6 regs
wes ohowsn ty the variety Vy with Pa0g at 30 kg. per
hootare. and Lt recorded Yhe magimum wolght of
12,91 m. Hitrogen in gemoral did nob significantly
7;féc%-t§e 100=send wolshts The interactional
effeet of nitrogen and phosphorus was sipniflicant
with wegpect to the test weight of ceefis. Ihe
inerease in wolght may be attributed te the effeet
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of phosphorus on the plumpiness of scoda which
reflected on the yield of the varictiess

A11 the varioties tried have respondsd
remazkably to phosphote mauuring. The var;imms
vy and V, recorded the highest yiolds, The
effeet of phosphorus applied alone soenmed fov

guperior to the offect of aitrogen spplicd alone
aud in combination with phosphorus, IThe roady
vespense of leguminous crops to phosphatic
Portilizers is eclonrly evident in the rosulis of
tho present investigation. The response curves
fitted for the five varietics tried are prosented
in Pigs. 3, 4 and 5. The optimum dose of 20y

i3 found to be 76405; 56410, 72,00, 66425 and
69470 kgs por hootare fox the varieties Vi3 Vo
Tgs V4 and Vg zospactively, Tue cocnomie doses of
?205 in kg. per hectaxe ore seen to be 55.80 for vl.,
3970 foxr Vay 48450 for Vi, 47:50 for v4 aaé;
48,10 for v§n.
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SUMMARY AND CONCLUSIONS
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SUMMAHE AND CONCIUSIONS

4 £1e1d experiment was laid out in tho faxm
attached to the Agricultural College and Resesrch

- Iastitute, Vollayaui, during 1965&6& to ebudy the

effect of nitrogen and phosphate fertilization on

five varieties of cowpen mud t¢ dotermine the Lest

varioty, euited to the lecol conditions, The

- varieties tried were, Sew Bra, Me5.:9314, Africen,

G, and tho loeal, The Pertilizer treatuents cosprised

: ‘*ts'a 16’?@18 of nitrogen, ViZe 0 ana 20 Is:g;/m. and

four levels of ?205 , vizs O, 36, 65 snd 90 Lg../haﬁ

The min findings ars. sxmmxisssﬁ bolows

1. {a) Variety *african' recorded the maxiwum
mean helight of @imts, :Eﬁnawe& by @4.;

{v) Applieatim: of aﬁ:xagm at 20 kg.ihai

| inoreased the &sif;ht of plantss I?heaphm& had ne
‘eignificnut offeet on this choracter,.

2, {(8) Haximm nodulation was observed in the
variety *Africant with 1’365 at 20 kg, psr hectore.

(t) A significant limear increase in nodulation
was obtained with phosphate application. 4131 the
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varie%‘}.es showsd negative respcmaa t0. a&di‘&ian

: |
of ni*kragam ‘ !
- , . l

34 (a) 2he loeel miety graﬁaae&| the noxinun
number of pods per p’iant;_ 1'
{(b) Application of phosphorus yesulted ia

& signifiocant $ncrease in the number Eaf podc. The

- mazimun nuwber was produced with 20¢ at 60 kge/ha.
4y . -dpplication of phosphorue s&g&i?iﬁm@ly
. reduced the nunber of barven pods. l |

S (a) Vaziety Hew Era was found Ho be suporior

o the other varieties in the lenzth of pods and the

‘nuxber of seeds yer 5ol .

{b) Pheagmms %«mﬁe& to mazeaﬁa the pod -
1@1:%@ &8s w@:*.l a6 th@ aamhex of ﬁaeﬁﬁ pey pode |

Ga {a) yeriety Hew Exa gave the highest yield,

fellgma hy &fﬁmm, looal, .Gy and M.S.9314,

(v) There was no significent increcso in
tho yiold of a'éea b&ym&ﬁﬂ ks 29295 per bntare.
Sitrogen at 20 lg. ped heckars bod no offact on the
yield, | |
Te - (a) Yariety Gy was Zound superloer %‘a the other
varieties in the yisld of hauim, followed by Afzrican,



Tew Emz, Tooal m ﬁs;%e%l&u
(‘b) Bitrogen. at 20 Iﬁg*/m; m aam%;&mﬁim

IS

mxmm@m H AN

Be (a} ( i‘m waamaa @5@5.@%31: was fﬁma& w‘:a be
m %:m& Wﬁ.@*ﬁ? ﬁfx‘ﬁ.@aﬁ, eﬁmsely f@&%@&
‘by Fiow Exm )

- Aw) %‘3«5 6% 30 mxm. e1gnigecatly
inezoased the |

§15 ug}&}@ﬁ W@i@hﬁﬁ

SR the @ifforont vordetiss o ntu&i@ﬁ* Hew Zra was
fousd bo be ho bost oudted to the seil and |
elimetia oomditions of Vellaysuls f@mwa& by
ifrican, localy G, cud MeSe9324e .

' yarioty New Sza aloo showed the mighoot
ﬁ@ﬁ;@sﬁm@ to phosphabe monuringe Tt ohowed responso
up 6 76405 kge P0g/hay but the oconomle dose vas

‘Pound 6 bo 55480 Kgelbod
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APPENDIX I

METRORCLOGICAL DATA REBCUBIED AT THE AGRICULIURAL
COLINGE FARK DURING TIE CROP RERIOD

Tamp@rmmm F Rela-w
Period 3 Vockly Boinfall weemeesieosenncessss LLVE
Reports in myme Moximam  Mindmum  humie

| dity &
lays
July 1w 54 84.0 768 9041
8 - 34 | - 8640 TTe8 89,7
15 = 21 28 85,0 7840 89,0
22 - 28 - 84.8 76,8  89.4
29 to Aug.d 55 B84.0 T6e6 9040
Aug. 5 = 11 - 8341 77T = 9041
12 « 18 63 83,1 T4 9043
19 « 25 10 85,4 = 774 87.4
26 to Goptel .- 84,8 ??u4 _ 8645
Gopts 2~ 8 B 8544 7T 86,0
9 = 15 - . BB43 78,0 88,7

Py 0 O 4 T 5 g Al R W 0 A e o i S e G g O M W YU T O e i R A . O S s O 60 B



APPENDIX IT

(inalyeis of varicnce) -
HUBIGHT O©OF PIANIS

T o0 0 R W o R S D A A e A D R i Al A 5 S 0 D TN D W

soures . SeBe DeTe VYarionco P

Totsl . 37952,000 119 o
Stk . 600610 2 600500 105.990e4
CE O 486,500 1 486,500 . 6,400+
E 98110 3 32,700 L,
Hx P 4564350 3 155,450 2,050
Zeror 1 057,920 © 14 75,565

Vardety  16607.660 4 41760910 14442304+
Interaction 810,910 28 28,960

: . =<
Brror 2 2306.950 64 36,040

0 T e S e i 4 W 0 e O P i R e 0 e €920 e O R 9 6 S e Wl

++ Sigﬁifieanx at 1 por cent lovel
+ Significant at 5 por cent lovel



APPEEDIX  IIX

(inalysis of voardaaco)

W

| Seuveo

- Sele

NUMBER OF HODUIES

rE—————— R Y S

Dals

Total

Block

b
B
Tx®
Szzor L
Varioty

Interaction

Bzror 2

3074,905
| 104345

291,408

| 893.542

30,198
20,004

| 1338,164

380,007
111,437

i

119
a2

3'n

3

64

++ Significant at 1 per cent level

291,408
- 207,847
| 204066
¥
28 .

5,072 3.549
20349244+
208,430++

TeO444+
1,429

fﬁ3@@§$&, 392i§5@**
1J131§71

CTa 7904+
1.740

B s .S R 0 il e O AR e A S0 40 0 S W



Source

APPDNDIX IV

{Analysic of varienee)

r**whﬁwu#uyﬁ#ﬁ@&ﬁwuﬁﬁwﬁmmu%a#‘ b

gﬁﬁﬁ lf

Dele

o - o i, Gl O A 0 W 4 S e

Veripmes @ F

Totel

Block
B

b

F
sryer L

, *’%‘ari@ty.
Intorastion

. Gzror 2

27384756
11194214
0.295

77,817
104065
@9@586
930,651

4364954

A R 563 S A A e Sy

-

s

2

-

2
3
14
4
28

D i, A B G . e 4 -

64

5504607 15742004+
0,195 <1
254939
34355 <1
34560

232,683 34,0804+
44070 <1
64887

Te2804+

- e .

++ Significant at 1 por cont level



APPENDIX ¥V
{Anai#éia of wvaricnoes)
WOMBER OF DARREN POBS

o - 4 i v e e 0 B i e 0 i e R 5 0 ol i s S i e 50 S U R 0

Souree  SeSe ' Dy Varlance ¥

Total - 414165 119

Blook - 14800 2 - 04900 23,0004+
N 0,046 1 0.046 <1

P © B2 3 2,704 2743004+
Bx?P 0,50 3 0,103 1,040
Error 1 - 1,395 14 0,099

Vartoty © 15.166 4 3,991 27.070%
Intercetion Se245 . 28 0,187 1.280
srzor 2 9,001 64 0,242

D S N A 0 O A T i ) D W O A A 0 G O 23 e O A D O o Y e S ) e s G0 8 i e £ 0 Ty 8

Pp signifieant at 1 por eent level



APEENDIE VI
{aﬁaigé&a of varience)

IENGIN OF 20D

T

Souzree SeSe  DuBs  Veriaamee. ¥

150 A 0 A0S Y O A 0 W T O 5 0, YOO Ol N A 8 208 9

Total - 808,387 11y | -
Bloek 2,336 2 1,168 28,5004+
= 04099 1 0,09 2,410
P 27.867 3 94289 226.900++
T ExP © 20.825 3 34608 %3;9@@%
Brrer 1 -5@5?? 14 L 0,041 ‘
Veriety 746,265 2 4 186,566 2085,3004+
Interaction 14,676 - 28 0,524 56804+
Lzzor 2 5,742 64 ﬁi@eg ’

ot i i 00 ol S 0 S A i Ol 0 0

4+ Slealficant ab 1 por cont level



“{amalyeis of variance)

GUMBER OF $UBDS PSR POD.

SRR S O 0 S APK A 0100 0 30050 0 0 R 00 3 8

oo i v

_ Gouvee . Selle.

O 0 A

el

 Varicace

o R e

¥
|
4

]

Tokal T214340
Bloclk T 6.818

o S 0,009

B - : ‘51!391
Bzl . %373»

;ﬁzrgéﬁi - Ta480 Ny

Yazioty 5174453
Intorzotion 55,779
Error 2 18,039

119

W oW N

14

- 64

34409
0,009
274230
24457

04534

144:353

14992

0,282

6433304

3@;@%@%*_
%g?gﬁ‘l

51,9004+
70604+

T G D o O S 0 A .

e i udaid.o-dhind

++ Significsnt at 1 por cond lovel



ABPEUDIX VIII
(inalysis of varience)
YIELD OF 20DS DPER HECTARE.

ta_t,in.'qhbnnuu.u-i,-o-’-&-b‘oci-‘aiu--,n#—p-,o,qonén‘qdmnnunﬂu&n-_oﬁ&wﬁuuﬁ A 0 A S B e W

Source . SaBs DeFs  Varisnse ¥

Total 4 124212 119
Bloek 2,674
) 24004
® ' 1732
izx¥® 04536
Brrovr 1 O.184
Variety 4854 1,223 5840004+
Interaction = 0908 0,032 14550
Brrer 2 1.320 64 0,0

1,337 - 102.8004+
7&;094. L3

0.5T7 4443804+
0,178 13,7008+
0,013

Baeafwwman

A 40 T 5 S 0 A N O A o s - i

o+ Significent ot 1 per gcont ievel



APPENDIX IX

e L L o

lyois of . varionco)

OF SOED PER HBCRARE

.

,Séu:ee' f - SeSe

4

0 o A 0

R

_ BuFy  Vesiooco

2otal _ | 64530
Bleck ' igéﬁﬁ
¥ @gﬁéa- -
¥ 14495
Fz® 0,253
Ezxvor 1 04200
Yaristy 2.080
Intoracticn Q470 .
GEgor @ 0,620

219

ww

04805
0,002
04498
0,084
0,007
04495
0,007
04009

115,0004+4

2

Tadl344
12,0004+

51.630@; -
1,750

o st i 4 O

At a0 i S A SO 08

¥ ﬁi iPicant abt 1 pov .




| APPEEDIS X

yg;:m of MW@@) )

DAUTH - PER HRCTARD -

om0 A D 9 0 O 01 0 0 180 58

souzee SeSs,  DaPs . Verlanco W T

Total 30134396
Blook 3894360
¥ 554855
2 44,282
Sx® 31,223
seror 1 684870 4,770

vazioty 19614650 430,420 190,300+
Intozection 151,070 28 54390 14202

pevor 2 313,060 64 4890 |

119 o

| 1944690 40,8104+
554855  11.709e%
14,760 3,992
10,407 2.1

N MR

Fe—— T RS L b it o —

++ Significont ot 1 pexr cond lovel



. APPERDIZ XTI

(Analy=is of warience)

100 » SEED WEIGHT

O S e 4530 A O O S 8 O 01 o o

‘iﬂ a . . -
souzce SeSe -

R

DeFs

Lod o

Yeyionee - F

totml  4ghioos
Block 0,489
] | 0,282
¥ | 64099
Nxe _ 1794
Error 1 SN L
Vazioty 465.070
Intoraction 13,133
Drror 2 . 64166

0,244
Go1B82

2,030

(4598

{4084
1164267
Ge468
0,096

2,910

2,260

24,2004+
Tel204¢

12111004+

45B00++

o G A 0 g A R R R '-,-piq uuoa,-'ui-vn.aon'dtu-‘w WD W e

++ Significant at 1 per cent lovel
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