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Palacs, porhaps $he richest source of wogetablo
rotoin ave the Gricd secdo of soversl legnoinoun plento ouch
an froon oren, blook gremy horne gron, red geom, bongndl gron,
coupcn ohc. Thoy ocontaln oboub 24 40 30 per cant protcln
whlch L0 nearly dhrec dimoo oe rmch oo in corenls. According
o Aylroyd ond Doughsy {1964) a belanced dict should contaln
% guneeo of pulges vor day per odelt to moot thoe proteln
requiranent. But the preoant ppoduction of pmlocs in Infie
o oniy 11 uillion tonmes with o por heobarc yield of 470 kg
wiich 3o not ob qll sufficlient op pexr tho abovo otanflepd.

The area end productlon of gulacs in Eerclo avc only 36,55
thousand heoteros and 10.27 thousond tomuos  ¥opeodively.
This cphenlzes the nececolbsy £or  inercasing tho production
of palacss.

Pulgop have thoe miquoe bulld in oochonion for dizecotly
uging the inoxzhountible stocl: of stogpheric nitrogm. Ivery
Fear in Indie thooe orops uwoo gone 12 laih sonnco of
atnoophoric nitrogen worbth D.850/« crorcs vlthout any cogh,
Theoe exops have been popular with fromera fox contuxdce
boommse thoy £it onliadly in cyop rotations end crop pinburco.

Block grean or wrd (Vigna punsn)y one of thc nooh
ioporbont ol blghly notritious puloo eropg, is of proat
cormoroial eignificonoo. It i widoly gyoun in ebout 2 oillice
heetaros An Indlc with e total produchicn of 0,06 milllon tomnmes.



I% Lo conoumod by all oscsions of tho cocloty in o varlety

of uvayse It 4o of cxocllent quality cnd high Aigentablility
containing chont 24 per cent wotein. Ito calorific volue

1o 3404100 g. Tho bimog, the hudk ond the oald broien
crodng ore uped for feoding cattles The orop is alop growm
Zor hayy gootn penure ond cOVOrR ceepe  TRC averoso secd yleld
vorien bobucon T ond 4 quintalo por heedare bud 1t is poogiblo
to lnorsose the pmodvetion of thia orop {0 on oxtent of

15 quintolpn pse hectore or oven noro by odopting acloentific
eoduchion $oeknolosy.

Une of tho igportent rcagons for tho vory lou yicld
of block oron is duc to tho neglecbed nenuring of thio crop.
Tho crop &0 doop zooked onfdl hoo low ewster regulrenont ond
rolotively shozs durabion. Thooo gooclal chornetors of the
cxop indiecte id0 oultabllity in »ico fallous (uring thizd
CTOp BOUSON,

In Zovalo there oxg adboud 2,73 1lakh hectoroo of paddy
£3c130 ronaining unoultivatod during the thind orvp ccoswmm
doo $0 rony reosons. I thio ores com be fally ubiliced
for redoing a good guioc crep liko black grom the pulos
ronuizenont of tho Biobo can bo cnhanecod 0 e great cshent.

ot tmch vorl: oo boen done rocording the nomazind
roguizecend of bleel grom ln rice f£allous wnder Kercla
condition ond oo invootipotion on thio crop with tho follouving
objeetives vas wilcrtokcne



1. To iz opdlouan Qonao of Uy T oot T for Dloek
fran crown 4n rlee fallons durling thlzd orop nooson.

2, o 2ind oub the offcot of mpjor nubtzlcnbs on
reouth ond yicldd of bloolr gyon.

o 7O ohudy the'upbalic of Uy D axd T by e orove

EEY

. To aosoon the offect of Uy ¥ oepd Toan gualisy
o actdno.
5. 70 obudy tho ceonosics of produchicn of

blogl £2el.



REVIEW OF LITERATURE



REVITI 0D LITDIALBRD

Dlack grem on ioportant pulso crop is found to ronpond
0 tho application of nitropcn, phoophorun ond potosh. Sone
of $ho vorks conduotod in Inlia and abyood on the influcuco
of theoe natricnto on the growth yicld, quolity ond nubziont
uptcle of thio orop ero bricfly oevioucd herc. Singce
publiched woxlz o tho peoponoe of bleck gron to thego nutrients
ora neagye it hos becone nccoscery to include worko on siniler
logmmes aloo in this rovicwe

A, Ditropen

(o) rffcet of nitroren on

Pualoes, lile othor plantso, nood envle oupply of nitrogon
fo bobder grouvth. loucvor tho oajor port of this 1o wed by
Inizobia precent in the moot nodules. Dub boforo the plonts
devclon enoush oot nodalen o sharter dons of mitrogm i
roquirzed t0 noot tho requirancnto of the young eccdlingse.

Shalla (1954) roported that in gron (Blecy orletinmm
Linn.) tho height of plents won very mmeh influonmecch by applis
cation of pityogen. Thw mitrozon applicaticn ob tho wate
of 10 or 20 pomda per ceze did not oppreciadbly inoresse the

nuber of treneheo in gren. In pot trielo with soyobeons
Data (1970) reported that plant hoighs uoo increooch by
application of nitrogen. Globito (1570) oboerved that in
poyebeon bich ratoo of nitrogen inorcascd plont growsh.
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Bhattechorya (1971) found that in howvoo gran (Dglichos
bifiorus) the veogolative growth of the crop in weopost of
densth of vineo ond ramber of Lwenchen per plond wos elpni-
ficonbly influcnccd Ly nitrogen ot 22,5 kg to 45 kg per hectore.
Tho cffcet of nitrogon has howover bean found 4o DO DoTQ
pronomiced under e dresced poll than woader uniinoed poil. In
cran there wao no sigpificant difforcomeo botueen tho control
omé 10 g nitrogon por ha in reopsct of various cherpctors
ptudled like heicht and numbeor of bronchod.

Fanda (1972) zoportod that in Fuso Jaipalhi Lung
increnoing lovel of mitrozon fren ¢ to 62 Iig nitroson per ho
olgnificontly increoscd plond helrht fyom 2740 o 30 30.4 e
end bronches per ploat foon 3.5 40 4.0 roopeotively. Uatbeoak
(1975} roworted no pipnificont differcnces botween nitrogen
troatoonto (0, 5, 16 ond 24 pounds ner acwo) Lor L£rosh velght,
tzy ueicht cnd plant hoisht in soysboon,

Tonko ond Cotipethy {91976 oboorwed that in pigoen pea
applicotion of 20 or 40 iy nitzogen per ha iancwccacd vegctative
croabh, holoht oxd raxcber of branches por plonb. Daotoor
{1977) in otudlco eozmicd oud Lo mony yeors rovesled Shab
minorel nitrorem cohinosd Cmouth of lagyes, Tood and obten fn
poybenn, pesos brond boan, clover cmd vohehcos
(b)) I€fceh of nitromen on nodulghion

Hichre ond Singh (1060) oboorved that in coyaboon
cpplicotion of €0 kg Wha hod iitele offcet on oot idagth

or nodule pushor per plank, Oridh gb gl. (1950) abaexved



that tho meber of nodules ucve not oirmlficonily offcotod
by applieation of O to OGO ib Jfoc. in goyoboone. Debin
end Ipmotanio (1909) in tricls with coyaboon roported thob
applicntion of nitrogen ot 10 to 30 kg I/ha deercoped tho
oot nocdalc nuobor.

Siptocha (1970) roportcd thot for blodi bemng

(Thooeolun valsorio) noduletion voo coaplebely oujyreascl by

1T fopsilizers atb GO I {/he cxoept iu ploto incculacod with
rootobensor wiere 10 por cent of tho leal bore cotive
noduico. Foon (1670) fron pod triold foumd Hiob 2odulc
fornntion in coyabeoan vag deerenscd oy U.

Mathuowasy (19730 £ron the peoalto of thio pob cultase
czperinend conductald ov the Agricvliural Collcgse end . cocewch
Inatituse, Colnbatore roveelod thab azplicabtion of altmogen
ot the moowe of 15 Lo ool 30 Ro/ho uoo fownd o woduce the
nodule mmbozs in grounlnw -lonto fron 47.10 in contzol
plot 10 23,94 end 17.67 in 15 &7 anl 32 kp nitcosom gor ho
rogpeclively ot 45 doyo. Jubco ond liewberg (1973) in twicls
ulith peo oboorved dhot Bigh wateo of T (45, 00 i U/has ot
corly otogen of prouth inhiblued nodulotion.

deyedevon cad creclnoron (1975) reposied £fron o £i0ld
$xiol ot Velloyonml thal in geowcdmt tho nucbor cnd weichd
02 sodulen mor Dlont vere nigaillcontly odacod by U (10, 20

2 30 B3 e In e £icdd briok vith Xhopeelyug smionwig 1T ob

higaer mates (A0 or €3 I 1 /hn) oupnwmeooed ghe dovolo,zonb

of oot zolaleg (Poinov ond vodlovy 1973). In o ©icid idpial



ot Vollayani ITunncopo end George {1U75) roported that in
groandnut epplicd U ( at O, 10 o2 20 kg U/ha) roducod tho coon
nucher and dry velght of nodulog at 2, 4 and 6 uccks oftor
powing, lananchena Dno and iader (1975) reportod that in
soyeboan moxirmm nodule vas attained 67%h doy ofter sowing,
thercaftor $he nodulceo declined in mnber throudh disintegradicn.
Flomto in oontrol plot (no 1) produced tho larpest mumber of
nodules end the aumbar deercosed with increzocd 17 lovel ab
cach ptege of obocrvation, the decrcaose being significant
ot 67 doys aftcr gecding. The mumber of noduvlos procent in
60, 120 aud 130 B l/ha level worlied out t0 bo 90.5, 79.4
crd 60.4 por cant of the comtrol respootively., Ireah wolpbt
recoxded ot 52, 07 ond G2 deys afber sowing alco folloucd a
oinilar patbern as nmodule rmbors

Soun g and Gojerdra Givd (1975) in a ficld teidl
ocarriol eunt eb Arronony lern, IARL, on block gren (Fhoacolus
mnce) roportoeld that nodulotion ues rwrc wider tho txcatment
25 kg I s 100 kg 9205 ond ropre than 52 nofalec over control
vopo found. In trialo with Cicor erichbiman applioaticn of U
and P increoped $ho numbor ond dry welpht of offcotive nofdules/
plant upto 0 deyo oftor cowing (Singh ot gLy 1975).
U511l3anm0n ond Diatloff (1975) in field trinols with incculated
and weincculeted coyobesn fonnd that applicd nitrogem ( O to
134 Lg U/ba) decreencd nodulation, tho nost sovere offeod
being vlth inceulated Soyabean.



In o £i01d trial vith beano (Ehgecolus voioorio)
Poponicolnau ot ol. (1977) reported thot rodulo welcht por
plant doorcopsd with incrcaoing rate of qpplicd U (O, 15, 30,
G0 ox 120 g Tlund.
(e} Iffcet of nitvonen on yicld ond vicld otdmibutos

loolond e Jonn (1965) in the latorite soilo of
Uigat Bonmal obgorved poduction in ylold of groen gron by 9
per conb which recelveld 25 Ip nitrogen per hectoro ultnout
phoorhozas .

Jothmalemi gb pl. (1969) rovealod that incculstod crops
of coyabeoen chowcd no rosponse o nitrogern, the seod yleolds
vore nob offooked by nitronen at Qy 22 or 44 kg nityrosen noy
hoetozo,

Hornor ond lojtchedd (1970) im tricio with chicl poa,
dry boons ond covpen fomnd that nitrogon hoad no pignificant
offoct on yicMa. [Dattribhop end Terrerio (1970) rmeported
that opplicd nitrogen et G or 15 g nitrogm por hoctare
ingrenced oecld ylclds, boy 7iclds and totel dry rottor
production in rumg beso (Vigno podiata).

I'aiilz ob oi. (19727 found that cpplicntion of 20 to
40 kg nitrogon por ho on coupca had no offect on yiold cond
109 pecd welght.

In In Paoe-Balockbl ung irecrensing lovol of nitgogon
significantly inoronsed the yield of groin, avoroge uolght
of peod por plont, ond the Dishecot yiold obdeincd fron 60 Lg
alsrogeon per ha. Bab fron the ocononds point of viou the



root profitaodble dovod of fortility for groving Fuca Deloolhhi
was %0 kg nitrogen por ha (Pande, 1972).

Trevhonion ob gi. (1973) obacrved that £or hoengeld grsn
pibrogen ot 30 g per ho reoolied in highor numbor of
brancheg, podo per plont, 100 frein woight and yicld.

Vonupoged and Lorochon (1974) in $plalo with greon cren
zoporbed thot yield differsncces 0 the oppliod lavals of
nitrogen (D, 10, 20 ond 50 b altrogon per ha) ven found
nonndmmificonty nitrogen ab higher lovelo of 20 and 30 kg
P ho hovg looveased the 1000 grain wolght olpificantly
in tho vorlcty Rejendran. Hojandran ob gl. (1974) zeported
that in blach gian aljroson ab 60 kKo por ho ved supcrior to
the poneining lovolo of O cnd 30 kg walch uere on por fox
ceod yicld.

raay {1975) roporbod that opplication of nitrogen %o
coupens ia the cordy uch season hod o olgnificent cffoct on
ceod yicld. Johnson ond Dwams {(1975) roported thot yiocldo
of coupea wore highest ab 67 kg nitrogen per ho. Uoudmoy
ot gl. (1975) movealcd thab in bleckyras sitrogon applicaticn
incroancd yicld oippificently ovar conmfrol, the grain yield
inoreaned with incressc in nitvogon up %0 34 ko bud the
differonce botwoen 17 kg ond 34 ks nitrogen por heotars lovels
wore not olgnificant,

Singh ot ol (1975) in o £ield triol conducted wilh pung
found $hab inorensed gupply of nitrogm oimificoatly inorcesed
gredn yield per hoctowe, mubor of podo per plant, nuaber of
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croino 1o pod cnd 1000 grein welght. The yicld inerenscd
uith &morcaocing lovel of nitrogen upto 20 kg por heetoare
vherean further inoreaoo in nityogen lovel (50 Lo nltrogon
por hoctore) anowod eisnificently deercooing trond in reopect
of 41l tho chernetors studiod iacluding crain production,

Tonkn and Satpathy (1976) roportod that in pigean pes
opplication of 20 kg nitrogen por ha only incrcaccd the graln
F1cX4 by 190 ko nor heetoxe, ab 40 s lovel ito deprecging
effoot on ylold ucg ouscrvod. Tho responze of oticks to
nitTogen woo lineow. Ik trisls with Fhoseolus gureng (Virma
rodinto) there wuns no responos 40 the application of 15 to
50 kg aitrosen pey ko (Pemwr ot ol.e 1976).

Jennede Shevoo (1977) reported that ln cowpse oppide
cation of 20 kg nitwogen por ha recordad simifleamtly higher
yield over no nitropom. ohkoomod Yesces €1977) obsozved that
arvhar wador rainfed condition ghowed txomd of pesponss in
Zavour of opplication of £5 kg nitrosen por hicctozo olong with
inoculn bus the $reatnent differences wore not statlotically
sidicont,

Ponwer ob ok, (1977) in e £lcld expcrinent on tlock
cean choued $had ontimm dooo of pitrogoe wes 15 kg nitrogen
por ha vhich incorensed the grein yicld by 15.4 por cont over
control, The muwbor of pode per plent woo incrcoscd by
nitrogon application ot 15 kg pow he vith no fupther ioprove=
nent by eddltionnl doooe,
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Viowanathan gt gl. (1970) £rom trialo corricd cub
for threo years on coupea ghowed oignificont rogponnse to
applied nitmogen. Tho ylold rocoxdod abt O, 20 and 40 kg
nitroran por ha vere 664, 755 end 762 by po ho. She Glfferenco
betuecn nltrocca ob 20 ko and 40 kg van conslonificant.

(Q) Lefoch of mitroson on ppotein

in £icld triaio vith goybean Cosboche and Tiea (1900)
xoporked that on inorcaoe in eppiled nitrogen wmnlly increaced
meobeln contant. Oingh ond Singh (1968} zeporscd in coyabemn
that the protein in grain vas slgpificontly inereoscd Ly
2,923 per ceatb due o the oppliention of 10 kp W/ha.

Pains (1969) obssrved that nitrosen conbent of
Iheooolug walrarig inersacod vith Sho retoe of U fertllismer
oppiied,

Singh ot pl. (1969) fron en osperiuent oa poa voriotico
corriod oud in the Agponoty for of I.0.10.K. vepoztal that
the pmotoin porccanbage in sreins increcocd progrenslvely with
an increase in the levol of nitropon Lxon 0=22 kyp; U/ha,

Coptache (1070) found thnt in coyobean tho averago
frotolin yiold increased fron 0.44 t/ha ulth no altroun to
0.82 4 with 123 g O/ba. Uingh (1970) zepertcd thot in gren
application of 22,5 Lz H/ha incroesed the protoin combont to
16,3 por cent comparad sAth 14,75 por coat on ploto given no

DALTOGMN.
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Uebilh ¢t g1, (1971) obocerved thot in coyabem: the
mwotein combent of sceds increnocd with incwcasc in aprplicd
17 €0, 104 20 or 30 kg 1/un) copocially in plonto glven oo
ThosphoXwatt .

Heora gb pl. (1972) roported that in noyobeon anplied
otivopea increaood prain nitrosen and grotein contond. ollk
b gle €1972) 4o o triol with eocwpes roportold thald appiicntion
of nitrosca smdfor P hed no effect on geod prodein contont.

Hecowvon exd llorochoan (1973) ropozdcd that in ooyoboan
protein contoent incroasel ulth inexcose in 20 vate of nltrogca.
Fumlilort of gl. (1973) roported thob hicber dopoo of 1,
?, 05 or Iieo 3Ld not, influence protoin contant in cownom.

ideondba €1974) woportod in wigie fobo thot protoin
§i0ldo vere 0.60 t/ha widhoul fortilicer ond 0.94 ond 0.90
/ha with 66 g iT + 40 I Pgl0g » 40 kg L0 oppiled in cubum
and opelng reopectively. Cood prosoin conbtont uns 20,68 -
20479 ez cexb. Junooooe and Ceorge (1974) obocrvod thct in
crouadrnt he coed oteln content imorccoed ulth inercaning
yaboo of nitrogen (Q, 10 ox 20 kg Ufbn). Iojondyan 2t pd.
(1974) woported thot in bHluchk cram $he orude proboinm contant
of peed somple was found o vory fron 22.0 to 28 por conb uith
Increasing levels of nitrogem. Mitrogen ob 30 Lo/ba woo on
par uith G0 kafha bub oupoeior $0 no nELrosci.

Oikiyeor (1975) in o £101d $zind in Cuines uvith (o) comg
(b) coupoa czd () boan roported thot 560D, 650 ond 360 g
protein/un for (g), (b) cnd (o) reopeetively ware obtaincd
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fron the epplieation of 6D kg U + 60 kg 13205 + 50 kg K 0/ha.
ewiue (1976) roported thad in ooyabeon protelin yicld
uon incroased by oopplicotion of nitrogen, K or Fil.

Sorccon gf.pl. (1977) roportod that in peas the highoot
poad crude protein contond of 28,2 pur cent vao obialnsd
with 16 or 32 kg M/he.

{e) Unbdcke of nitroren

Dart and Uorcor (19065) roporded that in eowpea I
uosale fnoreaced vith loveln of © applicd.

Uetonarve b al. (1565) oboerved that in groundnut
applicesion of X incrcosed the contont of O in the ieaves.

Ticld oxporvimendo conductod on eohton colls in Noopur
on Croundaut revoaled dhab application of 1’205 vith I op
along vos fowryl to influcnec the uptake of mitrogoen (Puntackor
cod Bathiel, 1067). Shoopel ond fukrosh (1967) rosortod
thet in logmadnoun plontn o coobined application of P LK
drcreanod the nitrogen contort more thon P oz K dlong, K van
nore cffcotive thon P,

Singh and dain (1960) in triclo vigh cowpon reported
that ploat nitvoron content inercased cerledly with inoronse
in mote of applicd ?205 upbo 07 Lofbn ond alightly vith
fuzther increase to 100.5 kpg/ho,

TDoino (1969) woportcd increnno in 1l donbont in plonts
uith incezeosnc in tho Dote of applicd nitrogon in beono.

Sooldboan ond George (1972) roported thod in 00=1 lgb lab
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increacing ratcs of 2205 {0y 254 50 and 75 Lp/ho) increesed
11 contant of poda and howlno. Scdov (91972) roported that in
hoxleot bean (Fhepcodug wulgerig) tho nbtrogen upbake by o
czop yiclding 2.45 ¢ ooed ond 4.45 ¢ D.ii/ha vno 128.2 g 1.

Kodue and Badhe (1973) roported from pot trdcls with
Urd (¥igng muorp) thet ajplication of 50 kg POy endfor
1=2 kg llo por hoetare incrooocd plant upteke of nitzogom.

fnjedren and Exicancncorthy (1995) fron cudturc triols
on blackpgren reporked that the upbdic of I wes pigaificantly
influcnced by the lovelo of P in the choot, sced and hualo
ganples, vhore ag in the sccd sanple clons nitrogen levalo
vore cigmificont. The uptolie of nitrogen inerenses with
incrcane in lovelos of P in ell tho canplos. Thin ig neinly
Guo 4o the infiuence of apniiod P on the dry nabter productlon.
Dovenior cad Bodhe (1975) roported fron pod exporincmts ulth
urid, cung ond soyabean thot opplicd P incrcoood 17 upioke by
ploent ot different prouth otagen.

Chevalior (1970) 1n a fleld trisl with poysbcen
roported thot epplication of K incrcased N uptcke ab good
ripening fren 110.7 kg/hs without oapplicd K 40 173.8 kg with
200 kg ng/ha. Eolyan Sinpgh and Prossd (1976) reportcd fron
& ficld drial with pigeon pea that application of 100 g
Paogfha inersancd the 1T uptake significantly ab horveob.
Uidzogon upbtake in groin ab harzvent uoo nffected by dhe P
aoplication end the use of cash pucceaoivo dooe of 25 kg 13205
per ho inozensced tho 11 uptako,
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Goorgicw (1977) in triolo uith groundout yeportold
that applicd P proociced more intmeoive acoumlation of
nitrogen in tho above grownd pazbo.

D+ Fhoophoxrug

(2) 32Efoet of phosrhorus on growth cberactors
Dedapande ond Bothlald (1965) obsczved oigpificont
inerense in helght on mng (Fhrocolug surcus Loxb) with the

oppiication of 40 pound ond GO pound P205 PCT OOrC OVeT
control. Tho hoight fnorcassd £zon 21.5 co in coabrol to

25 cn ond 26.2 e in 40 ond 60 1b P205 pOX corTe Tespectivoly.
Thore hos been inorcose in nurber of brauncheo with inercpoing
lovela of 204 fron 3.57 dn contxol to 3.95, 4.42 ool 4.64 in
20, 40 end 60 pound ?205 per core woapcetively but the
fncrcooe uao not olgnd flcont,

In pob czperinento oub of doors in ooutharn poa
(Tifmo pincnaig) it vas found thet plont grouth incwoased
signifiocntily ulth inercoolng PEOS (0s 25, 50, 100 and 200
pound per ecro) (Sdounrt ond Reold, 1969).

Bhedtachnyye (1971) zeported that in horso gron
{Dolichos biflommun) tho vozotativo grouth of tho czop in
zeapach 0f longth of wine, mumbor of brenchen por ploend uen
pfooificantly influcnced by nitrogen and phoggherus appliocation
both with and vithout lioe, hovever 1% id Dore promouncod in
dine dracocd goll.
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Pade (1672) cbecrved that in Zuon Boboathi pung
incrconing the phoophorus increaoed the helgat £ron 28 o
in conbrol 30 28.5 en and 29.2 a3 in 30 and 60 kg P205 pey ho
reppeotively. AL G0 kg 3205 por bo the holght woo sone as
that in GO kg 1’205 poz ha treated ploto. There hoo been
increngo in the npenber of branchos with inoreasing lovelso of
?205 £rom 3.5 in oontrol to F.7, .8 and 449 in 30, 60 el
90 ks 2205 per ka reopectively.

Kegaven oz lozoachon (1973) reported tbot in soyzbean
tho levolo of phoophoric aold (0, 50, 100 and 150 kg pexr ha)
hod slgnificont negobive influcnoe on the plont hoight,
suocesnivo oddition of phosphoria acid grpduclly zeduced tho
pant hoight btut tho diffcrenco wps not cignificont,

G131 end Chocme (1970) meportcd thot in gurmer rang
thore was no yesponse 40 addod phoophoruc vith weszoet o
vagetative grovth ead plend holght. lehodenya (1975) »eported
thot in bean plent (FPhogcolus wvulrario) 1’205 trcatoent
(30 or 60 kg 2,05 per ha) inorooscd plent hoights

Tarila 8t ol. (1077) obocrved thot in coupea (Vimg
mormdoniota) dnercasing lovolo of applicd phoophorug avhonced
czouth, flouver end Ffruld mumber as ucll ac leaf rumbo.

Rollin Dhackzar (1979) oboorved that plaat hoipht awl
leof orea indox of grecn gran varioty 12 uze olgeiflicontly
inoreoncd by application of phoophorug (0, 1245, 25, 37.5 ond
50 g PEOS poz had.
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(b) Cffoet of phoophorus on nodulotion

Deshponde cod Bothkal (1965) in on oxperinent on pung
hoon found that the nunber of wodulco por plant oignificantly
inorcaged £ron 3,73 in control 40 4.77 ool 5,506 in 40 and 60 1b
?205.

Bebin ond Ignotento (1969) in trigls with ocoyohocn
givon cacbinntions of 10 « 90 kg Uy 40 - 180 I 3?205 and
55 ~ 240 kg 320/333 fornd thet opplication of P and X
increascd the root nodule mmber,

Bottd gt pi. (1970) in o £lold txicl with 2 soyoboan
vertotics roportod that the mmber opd wvelpit of nodules per
plent vere hirhor vhen the crops wers glvon &0 I E’et)5 per ha
thon wica given no P.

Sinha (1971) reported that in gron (Cicer arletinmm)

7 pignificently incrcased munber d dzy woight of nodulco
end nitrogon fixation.

In pot tricic with weid (Yisno o) ond oung
(Vienn xoliiots) Ravenkor gb ol. (1972) roported that ongii-
cation wate of 120 kg 1?205/1]13 for urdd and G0 kg 1’205/&3
for g wore optinun fop incrcooing nodulction and nmitrogan
2ixnblon.

Lutluoeny {1973) fron o pot cultuxo exporinont
on ceomddmt revenled ¢had phoopborut opplicotion ad the
rote of 30 lig/n olonp with potash ob §0 Igfhe vithout
aitrogo woo found 40 fnereocge the noduls munbers to the
Redimm cxtond.
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Aloeldo o il (1973) found that in beona (Zhgseolus
walcpeln) nedule doy nattor ven inovepsed by, P ond Moo
(G0 end 960 kg P05 e 2 t line per hn). In Indla £10)3
triclo ohowod that whlgobiun inoculntion or phopphala Gppii-
cation (22,4 I3 Paoslba) ineroased the nuaber of nodules/plent
in blesk ppon (Sghw, 1973). Tho mnbor and uelght of nodnlco/
plant in coupeas inorcaacd with inercasing @ateo oF :»?205 apto
111 /oo (Shoroe and Cewg, 19735).

chowdinry ot gi. (1975) in $riols with o (Sicop
gxiotimm) on oondy clay oo coils roported that inercosios
tho Z’EOS ratos £ron 0 t0 25 end 50 hg/ha inoreascd Toot
icasth, volrht ad nodulation. Eoinov and Petkov (1975) fronm
o £icld $vicl uith Phoocolns vulngeis meporied that P or llo
gtirulated thoe developnient of root nofules. Donenchans Reo
and toder (15753 ropozted that in soyboan T levol incrcaocd
nodule mebor olightly. Dbarge nodulo welcht of 1.46 5 ond
1.44 g pex plomt voro zeocordod with 90 and 45 k3 Paosjha
icvel yesyootively cmd both thopo levelse are pigaifiecntly
guperioz $0 control and wero at par uith coch other. Singh
ob gi. (19757 in triclo with Cicer sriedinn provod thot
applicasion of I cnd P incrcased thae nuodor up 50 80 dayo
aftor mouing.  Jej Oingh ob si. (1975) mepoztod in poond
(Zheogolun gnrcus Doxb.) P application ab 0 - 75 kg
P205/bcx Doy otiminto noinle production and thug bigher
rate 0of U fization.
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(c) Iffcet of phoovhomuo on yiold cnd yicld aitedbubos

Tesypande ood Datiied (1905) fn e exporicent conduoted
on ang have oporbed thet the rooponoe to levels of phoophate
cecno to be lincer indiceting increasoc in pulsc yiold end
groen woight with inorease in dooo of P205 » Tha munbew of
ods per olant inoveascd fron 35,09 in control 0 4.5 4477
ond 5.36 nnd wolpat of pods ipcrcaped £ronm 62.8 in conbzol to
770, 9948 and 104.7 with 204 40 ond 60 pound PEOS DO 6ore
doges respectively. lioclont and Jeno (19G53) noted thobk on an
coldic laborlse uvith o bigh Jlzodlon capooity for phosthato
100 kg 13205 por ko oirpificanily inswocsed yileld of groen gran
whon opplicd with or ulthout mitroson. Tho yicld ingroooxd
Foon 65442 kg por ha in control to 000.2 por hn wibth 130 kg
19205 DT N,

Prooed o ob. (1965) moported mighesd wesponge o 2,05

upto 07.2 kg 1’205 var be in ohlcl poc, Fanseolun R0,

Hangeolan gurcug, lentll, lothyruo and Polichog hiflowng,.

4 plgomdficant tyeatuonl dAlflfersncon for 75 L 4?205 por
ho in bleok pren yicld wvos oboerved by Anned Pogirosh (1969).
Dehl of gd, (3969) renoried that in Zhopoolus prmro yiclds
vere inereaved progrensively feon 1140 1o 1322 kg groin/bo
ulth inereose in the pabe of opplicd _’205 Loy O to T4 kg per
hoy yicldy declined by furthor knorecoing tho zata of ?205
to 68 kpfiw,

Resudldo of fertilicor toind with Deoms (Fhaseolus
valroplis) wrowed thet 2 oo O, 100 om 200 kj 'eaosfm B=ve a
negotive rogpongo 0 coed yiold (Borrioo Qb £le, 1970).
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0113 ot gl. (1971) zoported that phoophetc applicaticn
olther 40 goil o2 ao folinw gproy inorcosed the ylcld of oowpco.
Ihotin and Chowdbury (1972} roported that in oung
(Puge Boinnkbl) P05 hoo boootod the Grain yield over control,

Uilth the opplication of 33 g 9205 per ho tho control yiclds
vere inercased £ron 5,586 q per be to 7.88 g per ha during

1969 end 1970 reopootively. lhen P205 wen applied at tho
rote of 66 Ig ?205 por ho tho ylold inercascd t0 9.7 and 647

q per ha in 3969 and 1970 rogpeotivoly. In e tricl uvith coupce
etk b oi. (1972) found that opplication of GO kg ?205 per he
norieedly inorcooed tho secd yleld, epplication of 90 ki ?205
pex ha deercasoed thens Applleation of 205 had 1o cffect on
100 oeed wolghbe

Penda (1972) found Shot for Puge Doloskhd mung geeln
yiold, mumbey of branchen per plont, length of pod and avorase
wolght of good por plomt inerensod vlth inoreaniag lovel of
phogphorup. The grain yleld increascd £wom 5.65 ¢ in control
0 7404 qy 7a74¢ end 8439 ¢ vith 30, G0 oud 90 kg Pg05 por bs
roopectively,

Fordikerd ot ot. (1975) zeportod that im coupos appli~
cation of 22 Ly 9205 por ho rocoxded highent coupea yicld
during 1963 uhilo during 1970 opplication of 11 kp nitrogen
with 44 kg ?205 por ho recorded the highoot yicld, This
inorensed yicld was rolated to ineresge in flower pzodnction,
rebention of podo and pecdo per pleat and higher 1000 groin
wolghbe
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Dlack pron and groon gron regponted woll for 34 and
30 g 9205/11:; ronpoctivaely ao sodl applicotion in rice fallou
condition (Anon., 1974), Fotkov (1974) roported that in trials
uvith Fhogeolus wulmoris inereccing the rate of P alightly
dcercasod ylolds. Eojendron gt al. (1974) veportcd thot in
blachk gron tho oced yicld hao becn found to irorcase with
incrcace in lovols of P0;/ho (Oy 50, 60 apd 90 kg)e Vommgpopal
i Nozoshas (1974) in twlolo uith greon gran roporbted that
19205 lovel hod sipgnificant influcnoe on cood yicldy P applicd
as 20 kg Paosfae hoo given on yicld incrcose of 85 kg/ha over
control, the rosponsc to hichor levcle of P (40 and 60 I
1?205fm) oo only 50 by ocod yield/hn. P inercased the dry
nattor productian but P ab 60 kg 1’205/}33 lovel roduced tho
total dry mettor production as conparcad to conbrol,

Addy (1975) proved that opplicadion 02 & t0  eowpcan
in tho corly vot cooson bod no eicnificont offect oz oecd
yicld and applicd U tonded to docrcope it, Johnoon and
Dvaps (1975) roported that in cowpen, fertilizor P hod no offect
on yicide Eolyan Sinch cad Oajendre Procod (1975) ropartod
that ¥ application elgnificantly inorcosel tho groin yield
of pigeon pea up to 100 kg !9205 por hae Pemwew ond
Konuer Singh (1975) in trials uith Fhescolug gureug oboervod
shat ool yicld inoreancd Lron 583 4o 652 and 776 ka/ba by
increcalng B0g Tate £rea O to 20 ond 40 Bpfha respoctively,
fapthar yicld inercase uvith GO kg 9205/219 vag not olomificont.
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Sawnoy ot al. (1973) revealed that in block gren
sufficient inercaao im groin yield une recorded due 0 P
epplicotion. Sinch ot ol. (1975) reportcd that asccd yiclda
in Phoseolug goroug inereased fron 515 to 781 hkp/ha uith
inorecso in Pylg zato fron 0 to 60 kgfue olong with favourable
offoct on othor yicld attributes like muobor of podo per plant,
mmber of croln per pod, 1000 prolu velght. Srivastove ond
Singa (1975) weported thot applicotion of 30 = GO kg P,0z/co
cove nongiceificant incrcese in oeced yieldg by gron under dry
land conditions in DRajosthon,

Mparund b ob. (1976) in trialo uith Yipmo pureus
zoported - that yleldo vern lnorcasod fron 0477 & uith 25 kn
1’205111:?. %0 0,95 & uith 50 g 1’205/!‘11 ond decrcased thorcafter
with 75 Iy 1’205/23&. In triolo with gron (Clecr pmictinum)
Chmmdauet gt ol (1976) ropertod that average sced yield of
gron woo inareasod {rom 1.48 to 1.65 t/hs by incrcesing 2205
zabtc Jron 15 to 30 kofw. G421 end Cheona (4976) reportcd that in
oumer mang (Ehascolun gurang) there wag no response o aided

Pp0ge oul cnd Seshon (9976) oboorved thot on Fhsoeolus aureys
? appleation inorcased the grain ylold sigificantly, the
increose being oignificont upto 40 ko Paoslun anfl wors nod
further increased ulth 60 - 80 kg P0s /o0, Uingh {19760)
roporied thot in diffooemd noong verictien 30 kg 1’205/11& oava
odgnificantly higher yicld ovex contzol; vavriety (M5

produced higher yicld with 60 kg 5 5/123 over controd and 30 kg
73205/11:3. Higher lovol of 5’205 hos not proved 1to sigailleonce




with Jowehar 45 end Puno Doicaldhi. Oingh (1976b) reported
thnt An Qliferent cowpea worictico thoro vos no oigificont
aifgeronec botuecn P levole (0, 30, 60 Igfba) houovor 60 kg
Eaa,j,lzza regoxded the higheot groin yleid,

Anosymous (19772 revenled thab on goilo vith louw
ovelloble P, red grem govoe significont yield to tho apslication
of :100 L Paoslha. hovever on pediun fertility coil the
ropponoe wma irdted o opplication of SO kg 9305/!:.&.

Jonzojn Suavan (1977) zepostod that in couses application

of 30 I P205ﬂm gove bBigicod grain yloid, bubt 14 4id not
Giffor mimificantly uien conparsd uith 60 kg P,O,j/ha. oth
thece levolp recorded oigmificontly bigher yicld over mo 2
opplicabion. OSudrencaiyan ot gl. (1997) foxxd thet in cowpea
opplicotion of 25 kg ?eoslha vas fownd to be sienificontly
puperior (%o othor levelo) im imcreasing the mmber of pods/
plont and nuober of grolns/pod in soils of ncdium P oatatuo.
Applieation of &5 kg Paoj/h.a meconded roziman prain yleld of
1863 Lg/ho ond 1% uao on par with 50 kg .?205/11.'.3,. Honvar of ole
€1977) in ficld cazperivont with bleck gren showed that ab

tho ovtiom doee of yhoozhwras (46.3 ko 13205/11:).) grain yicld
inercoacd by 24.3 per cand (293 ka/fha) with 6.44 kp/hs

P205 »ooponoe over no phooniwzuss There uas s lincor increase
in grein ylold upto the lovel of 60 kg Py05/bo tut b the
higher level of 90 kg 1’205/1:3 thero vos o trend of reduction
in yiold to the extend of 7.5 por cant as cotyozed to 60 kg
2,05/h0e



(8) Zffcet of rhoophorng on rrotels

In ficld tricls vith soyabeen Costoche and Tica (1063)
seporscd that ? fertilizsers iocrorsed thoe ccorwminbion of
protoin, Sinch and Cingh (1962) roportel thet i ooyboon 2
at the hdsheot two doseo (60 end D kg EEOSIIm) increaned tho
rroboln content over the othor dosog of 7.

Gingh gb gt. (1969) fron wm expericont on pea varioties
carriod oub om tho Aczonoly Iavd 02 I.A.D.1. low Polnt
ropoptod that apnlicobion of phooghorio ceid at O = €0 Lofha
¢id nob irfluwonce proleln content in cxoin,

3nch (1970 Lound thob in gren opplicotion of 45 ~ 90
ke :’hos/b.a yoourdted in 15.7 = 10.11 per conb projoin contont

wonparod vith 5.5 per cemt withous PEOS’

Gars cb pl. (1971) zoporsed that in poao protein contont
in greinn inezcoscd duo $o P applieation o3 20 and 40 kg Paosﬂm.
Stngh gb gi. (1979) in £1014 orporinents conducicd et tho
exporinat stntion, U.P..Agriculturel University oboorved
that in soyboan tho protoin conbent of sced toaded to increrso
vith inercaced lovolo of 2 .00 Of 40y 80, 100 Bg/boe

Arora axd Imthra (1972) in ozpericenio conluotod in thoe
inprovonent in dhe quality of Fhoocolvws sumous veportod thob
cpplicabion of I, P and 5 powo cocd protain combontn 19.C8
0 24,3 per cend conparod vith 16.69 por coat ulth tho mutrient
solution given no iy, P or U. Applicobion of 30 ppo 8 + G0 pin
Z + 50 ppa S gove thoe bicheob protein combont. liniik of pi,
{1972) in o triol with cowpea Toporbtod that oppiioation ot P
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nad no offeect on pecd protoin content,.

Briem  ond Ucnchos (1973) ropozted that in cowpea
one topno Lino ood 00 - 160 Lo onsfhs. uers pignificent to
inorense peed protoln yield. Repswon and lorachon (1973)
roportod that in soyobeon protoin content increased with
inoreaso in the rate of D 05 apto 150 kz/ba. Kurdibord ot gl.
(1973) zepowted fron F£icld trialo in coupee thabt cced protein
coatent ymg incroasad by 10.0 por cant to 28 por cont Que to
forsilicer opplication of 11U + 44 2 05/213, higher doace of
7 and qup or 1:,0 aid no% influenco nrotoln conbents

Fummogoo ad Geozge (1074) obogyved in growmidnut $hot
the soed proteln contont inorcosad ulth inoprcasing reteo of
2 {0y E5, 50, 5 or 100 kg ?205/11&).

tildyaevy {1975) in o flold tricl in Guinen uith(n) omng
(b} coupcn and {¢) beon (Fhooeolug yuirerin) roportod thab
000, 690 end 560 I pxotein/n foz ey b ond o roopoctively
Uoro onmisma Ly thoe poplication 02 60 g U + 60 kg L..,O,.

60 kg 0fm. In tricls with Phooeolus cureus (VAo rodiabn)

Tonwer cod Sinch (1975) zoporsed thot cood protein contionto
incrcansd fxron 13.08 40 10.4 por cont wlth imoronning P rateo
froa 0 %0 20 ond 40 ko 3295/}:c. Javonlar ond Pogho (1975)
£ron pot experinento with vzid, mung ol coybesn popoxbold
that oppliention of €0 kg P205fm o Jimo podiaty ond
coybeon and 120 g ?205 por ha Lo Yign e indpessod

oeod contant of proboin,
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Kapoor end Cupbe (1977) fron pot experincats on
noyebeon peporyed thot crude protein emd truc protein coatenta
of the seed increaced uador the influcnce of F.

(o) DOnteiso of phooshorug

Uinrh end Jatn (19638) in trials vith coupea roported
thot plant P contont inercosed varhedly vith incroesc in rate
of applicd Py0g, upto 67 kofba apd plishily vith furthem

increane $0 100.5 kefhe.

Ommedl ond Oycawga (1970) roported that in groundnund
cod cowpen onnlied ¥ incmeacal tho oeed contont of P, Sirha
(1970} reported thes in pone 10 kg Ti/ha bad no offect in the
uptche of totod P by the plambé. There wewo no aigolficont
dif2crences in the total P content of $ho plant reoulted
frou the amplloction of 30 or 60 kg P205/1m. houever 60 kg
Paoslha hoo chovel o trond of inercase in tho total P content
of the pim$ oo compared to thot of 70 Iz ?205/133.

Sinhe (1971) zerozscd thes in gran o sopll dreoping of
ot the onto of 10 Ipfhe gevo hisher uptalke of total ? by
the ploat ab oll otoges of growth. Uith 10 kp fi/ho oo o
basal dressing W0 kg ad 60 g 250;/ha showed o troad in
ircrcaoe in the upbalic of totel el the fortilioer P in
fovour of the lobto.

Uasidhor ond Ceozgo (1972} reported in Co-1 lob lob
thot ineveasing tho xote of P05 (0, 23, 50 end 75 lo/ha)
inczoosed the P?.OS contmto of poldo and hmilns, Incecaping
the rate of E,0 inorcescd P contents.
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Zojendron gt ol (1973) in zcdioasooy otudieo of tho
dhoot ond seedo of Phoseolus rmnro indicated thot She uptalke
of ferbilicor P inopooncd with incrcaoe in applicd P ot 0y 30
60 and 90 kg/ha.

Rejondron ot ol. (1974) zeported that in block geon the
total T contont of seed sample verled fron 0,100 to 0,368

gor eonb. Simificont troatoont differcncc wore oboexved for
levclo of P only, 90 g ?EOBIM vad gupcrior to 30 ks 2305/11&
foldowod by 69 kg 20 and 50 P05 Ohorno of gl (1974}
found that appliootion of 50 kg I’gogjha ineropoed the pland
upteke of ¥ in coupen.

Pajonlron cnd Kelchnaroortby (1995) fron pot cultuzs
$rielo vith blaoikzoran repordod thobd the wpicke of P in the
ohoot, oood ond hoakz oonples were olgnificent for ¥ only,
vith Inowense in lovelo of P $ho upbolze of P incrcased im oll’
the ganples. Sinee tho concentyotion of total P and dyy
pabtcr production were clgnificantly influenced by P, the
uptake hos oloe inorecced in all the cages. Rovonlior ond
padhe (1975) roported from pot cxporiments with urld, cung ond
coyabean that applicd P inorcaocd P uptoke by plants ob
digforont growbth BHOSRD.

Bedemur ob ale (1976) in trialp with blasksron on zed
oandy loon goil poported thot applicotion of 4 ¢ Mine + 96 kg
PEOS por ho inoresocd T upbokc.

Dalal end Quilt (1577) reportod shob in pigcon pea
forbtilizer P olenificantly inoveoped dry matier ylold amdi
tosal ¥ uptoke,



5ollin Dhodlor (1979) obscrved thnd in groen gran
wewieby =2 the upteke of muteicnto like I, P end ¥ wao found
to be highor ulth incvcosed lovelo of P (O, 1245, 25y 375
ad 50 kg 73205/21;\).

Ce Pobeasium

(o) Dffoob of pobosgiun on rzowth charnotoro
Relos ond Shepuood (1085) found 3 plont height of

coycheen woo not oipedificantly influenced by the opplication
of U.

In a3 yoor £ficdd trisl vith soyaboono E fortilicors
hod 14tde offeot on growth (Gronensa, 1974).

Son gt ai. (1974) roportod thab in grouninut vegototivo
crouths of above grovad pertc decreased of K lovols inercascd.

Sentzors Roddh ob ol. (1976) io o triel to £ind oub the
affoot of lovel of U on srowth end yiold of coyebeon obocrvod
that diLforence omong pobtaspion lovelo vere found 0 be
plrodficant uith zognyd to plemt holghd only. Tho naximin
belght of 27.6 oo wes observed in O kg K 0/he wiilo 40 kg E0/ka
had the oindrun plent heicht of 25.5 ens

Tioir {1978) peposted that poteseiun inorcosed tho hicipght
of growmdout plomto oigpificontly vith inewecso in the lewel
ofﬂzoﬁ.m%kgteﬁokgcnd%hz/hawmﬁm@ tho
difforcnioc betucen the bighor lovelo wao not oignificont.
Applicetion of S0 g anfm olepificently incroooed tho nunbor
of leoveo por plont over 23 kg K20 pOT liGe
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(b) Effcoct of votessiur on nodulsbion

Dair ot gl. (1970) roported theb in sroundmut (Azachin
hymoren) tho musbor of pedulos prodused por plent woo olpgniw
flecatly roducod Guo o lock of Py o or K ot all otagen of
crop grovth. The aoownt of U £ized s olgnificantly rcduced
duno te laok of oither ¥ ox K.

ratimowesy (1973) fron a pot culture oaporicont
conducted on growndmub rovogled that 9205 cpplicablon at tho
ato of B0 kp por he olong uith potash ab 90 4 per ha uithoud
nityegen woo fownd to inercoce tho module nmurbers o the
moxiowm oxbond.

Chomoy (1974) fren cxperizonts conducted on coupea at
Dhini ond Holruni fowsd thobt nedulstdop was increaned by I ot
Halzund.
(c) Defoob of notossiun on vield end yicid attzibuteg

Reles and Sheozweod (1965) found that K glven alone
inovensed scod wolght of soyobean. Tewapl {1965) roporbod
thad Lo eoyabeon K gove no xeaponse when applicd ab tho rate
of D, 20 ond 40 lb/eorc,

shebdiount gt ol. (1967) ia Bojostren found that for
p:'aas applicasion of 33.506 I Keolhe inercoscd pod yiold by
approzinatedy O per comd in blesk poils cupplied ulth 22,308
kg /bt

tnoenr cohoc gf al. (1968) fron thoir triolo on soyaboon
roycaled thot yiold rogponoge to lovels of L’EO wvoo oooll and
Lizecar, tho loveds ucre O, 50 and 120 kg Egofhu. Sarel gt pl.
{1966) recomded o significont wosponse in yleld of Llach gren

due to potospic foxtilizcr.
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Maplse end Keogh (1969) reported that in goybcan ¥
inereosocd 7iolds eipnificantlys yicld increcsed upto 15.3
tufoe and rost of the mesponoe occurred with tho first 60 1b
Kg()/e.cz'o.

In tha fertilizer tzial conduoted by Barvioo of al.
(1970) it was found that in beans (Fhooeolug wulsarig) E
cave o magablve regponoe in secd yield o Q or TO ka Kaﬂlba.
Darappan (1970) zcecmmendod 44 ko Kzol'm Loy roinfod wedppon
walle he 4ild nob recommend any notescic fortillcor for
blacl gret.

Derooy ond Tosck (1971) obeorved significent yicld
incrcase £rom oppiied X 4.e. 4 by seedfae with 100 b X/ac
in coyabesn, Pendo ot gl. (1971) foumd that highor levels of
B (40 kg/hn) tended to increonge tuo pod yield in gromndnut,
Ofurulwa (1973) 4n tricls uith coybean found theb oocd yield
increcood with oppliod H.  Sutton ¢f gY.{1973) revorted thot
in Zhoggolun walmrlo inorcaeing the rate of X above tho
lowost lovel of 93 kg F/kha folled %0 inercsoc ylolds
conoistentlye

Chosngy (1974) {ron cuporinents conductod at Halvuni
on? Tbini on cowpeo weporkcd that scod Jicldso wore significontly
inercascd by K. Tire gt al. (1974} in o dry ocooon f£ield
triel on Fhepeolus yulrorls reported that yicld tended %o
docreane ao lovelo of ¥ dnercacod. Iliskeen (1974) in £inding
out tho reguirenento of snap beans (Phoocolus yulmrin) for
fertilicorp obaorved thet plont dry natber and cecd yiclde
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vore olgnifieantly {uproved by K. In trials with peas ond
Zhegooius wulrordn Shovelave (1974) reportcd that application
of 60 kg Kgolha cove 4o kirhogt ylcld incrcast in ceod yicld
of poos end Phagoolus vuleprio grown on Meht oy coil.
Sundoreon o al. (1974) reported thot in cowpes opplicotion of
¥ od B (0, 70 214 not affcet tho gresn catter and dry nattor
yicld.

in o £icld txiol uvith councg, Jolmson end Zvemo (1975)

roported thot U incproosed yields An coupea when godil K
content a9 loy, OCauvhmoy et al. (1975) revealcd that in
Ylack gran tho applioation of I insrcased thio groin yiold in
uniab, ’

Toneomnicr (1976) moported that in o £ield tricl ulth
coyabemm epplication of 1C0 kg Kaolba inorecocd yicldo 0
1.98 t/he conpored vith 1,50 ¢ in the control given no X
ond 200 kg X 0 gove 2.03 & accd/ba. Eoons gh ol {1976)
found thet in beons (Zheseoing wvulrapis) dering dyy coagon

application of €0 i3 Ke()ﬁw. incrcancd yicld by 7 por coent.
Bovkuo (1976) from £icld $rialo on soyabeon roportod thab
opplication of K inoreaced 7iclds o 1.01 t/ba vith 150 kp
an/na cogporcd ulth 1.91 ¢ without K. In o tricl with

#4014 beas (Yicko fobad clvon O 755,150 or 300 k3 K,0/ha.
enath ond Tozster (1976) found that average acold yield,

peed velgat and mombor of oceds por plent Ancreased £rom 414
to 595 p/o®, 527 t0 342 ryy ond 30 to 53 rosocetivoly wish
inercaging rotes of applied !!20 0y 75, 150 aof 300 &z KaO/ha)
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in ficld boans. Ssnitara Deddi of gl. (1976) obscrved thob
in moyebean, nodo rundber por plont, totel cnd £illed podo
por plemt, and tobt woight incrcesod vith odditios of potopsiun
but the incronoe werc not eignificont.

2ozmon (1977) in f£icld triel with soybean obsoxved
that odded ¥ incrcenel the wote of Ary nottor accumalotion
amdl ool yheld.

thevalier (1073) in £icld trials with soybeoa Tojorsed
that ab coturity ceol cxd ofca dxy walier lnercocod wita
inercaning X rabe, shoulng a Zovonrable offoct of K on
ripondng. Oraveo @b gl. (1973) in £302d tricls on colls low
in ¥ ohoorved thab opplicd ¥ {0 oz 60 Ib/ce) inorcoscd yicld
of all vneictico of soyabenn., Subatels (1978) fouod thawt in
grovndrast pod ylold fnecrenced vith K egpplication ifugtofe ob sl.
(1978) reportcd that in growdwat conoidcrcble sipaificoab
yiold lenroooo ugs obacoved due (o the onplicctloa of ©oand
porinem yicld uno obdtelzed of 00 Ip K/ and beyond thlo
1t woo not benefioliel, Chowmo gk gl. (1978) zoported that
Por rron sheve von e gignifloont rooponso o the epplicabion
of 15 kz :{20/:213 on both podiun and hish H goila, bub the
vamidulde of »eopoane uag mach higier in peldian thom in bigh
¥ s0ilin.
(@) Iffect of motagnivl o7 protoin

Schoffer of ol. {1950} weporsed that tho yicld ond crule
protein condent 0f poos horvesbed grecn ad mipe uere
In€inenced by the levols of D oid I,
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Jinga gl pl. (1050) fmoz an coperinemt on poa varieties
carmied oubt on the Agroncy Fara 0f I.8.7.0, reported thob
spplication of phoophozic aeid and potech (0 = 45 kg/ho) did
1ot Anflucnse protein content in greln.

Hachparast and llengel (1973) zezorted thab in Ticlg faba
the proteln content of the vorious pleat poavwbs uvere aot
olenisiconsly affcetod by i bub the protein yleld/zot ume
increaced 20 par contb.

Puniys end Chowdbuzy (1974) repordted thnd in groundmut
T applicotion @id nob ilncycanc protein coatenb. lilemmita
(1974) in Vicio foba »oportcd that protein yields weprc Q.69 t/ho
withou$ fortiliscr ond G.94 oud 0.90 wfha ulth 65 g T «

43 Ig 1‘205 + 43 g ILEO coplicd in oubum end opring rospectively.

Tillyore (1973) in o ficld triel in Guines with (o) ong

(b) coupca aad (o) bemn (Fucpcolunn valrpoig) zoportod thab
GCO, 690 cnd 530 Iip penteln por he Loz (ad, (b)) ol (o)
regpeetively vers obtalned fron the anpliocation 02 (D kp U +
60 Iz 2405 * €0 g X 0fun.

lozimap (1970) ropoztel thal in coyobeen pyobcln yield
vag increcced Dy opplication of T, E ox T,
(o) Uptolre of robtosoivn

Yiskn Gawa ot gi. (1900) weporied tant iu growmdnut
tho applicabion of K increased the contend of © ond T 4w the
leaves,

Dnins (19077 repoztod that the perecatoge of K in besn

planio inezecascd wlth additional increnent o rotosii



epplication. TPicdd cxperinmento conduoted on bleck cotton
soilo in Togpor in groundmatb rovealed that application of Iy
? tnd ¥ olonoor in conblaation hove found to lmercase the
E0 uptolo, by epplicotion of K with 1 hao glven o good
zooponoe (Puntori:oy end Dathlknl, 1967).

Boiro (1909) reportod inercaco in thoe K consont in
Phascodus valrerio with inorcase in the rate of oppilcd K,
ook end locDonald (19693 roportod that in £ield trinls poa
plamto given O, 60, 240 and 960 1b Kel/ocze containcd 0.0,
08y 1.7 @d 1.0 por cant K. In glopo house ezpericonto it
woo found that plant E contont was increacced by oprdicd K
and Pe Btowart and Deed (1909) in pot oxporinants cnb of
doorn in Sounthern peo meported that pleat contont of K
ineroacod with the eddition of XK,

Horlchanitor and Kughuaha (1971) found inercascd uptcko
of K qQue to tho inecronsed application of R in urd plont.

Dhangoo end Albritton (1972) ropordoed that in coybeen
opplied K inorecned the K contanto of leaves cnd gceds.

Eodwo end Dodbe (1973) fron pot triols with uwd
(Wrea noneo) reported that spplication of 50 kg P05 ondfor
1 - 2 kg lio/ha increcasced plont uptclo of K.

Gronanen (1974) in o £101d triol with coyboan reported
that ¥ ferdtillzers rorlzedly inercacceld K uptako by planto,.

Bojendyon ard Keichacroorthy (1975) fron pob cultuze
trials with bloghgran reporbed thnt oignificont trootnont
diffcrences wore noticed in tho uptoke of I for leveln of P

34
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in tho choot, occd and huske oamples, In gonoral K uptake

was inezeoncd ulth inoreasc in lovels of P in ol $ho sanplca.
TPogeria (1977) fron £icld 4rialo with soybeon reporbed

that inovesoing rote of T {0 - 125 La/fhe) incroaccd plent

K contant. Coorgaioy (1977) in trialo with groundnut

roportod thot opplied P proroted more lntonnive sccunuiation

of I in podne

D, Coobinotion offcct of ritrogen, phoophorin
and notgg"x on_(rowd

Saklo (1964) roported thob in gran, nitrogen ot the
rato o2 10 or 20 1ib/ecys in coobination with phioophnte ab
30 1b/ecere devol oignigicently produced bichey nunber of
branches than 21 trcetuent (30 lb/aoro).

Czedinna (1965) found thab plant heipht ond mmber of
leowes por plont of coupes wexe imerescod by T2 (20 b W +
40 1b 9205).

D @W%TW

ond _potech on 7le T atbributes

Simikedn (1904) reporded that in gran the best trcatnent
corbinstion for pod production woo M,Py (23 b« 30 1b
1’205) followed by TP, (20 1b 11 « G0 1b P205).

Bancrjec gt ole (1967) roported that for groundnut in
teob Dengal the intervaction cifcot of FK chowod that incrcoocd
lovcl of P upto €7.2 kp/ha end potaoh upto 44.0 ke/bz asplicd
together cipnificantly incrcascd the yiold/ha.
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Singh ond Singch (1968) rovealod that for soycbosa tho
interaction of 10 kg I/ba and 80 kg Pz,oslha oignifleantly
inorcoood the geedn ylcld by 36.23 por cont over tho control.

RBajosepelan gb al. (1970) reported that in black gran
at Coimbatore applicabion of 2 ton of compoot in conbination
vith 20 1b 13205 and 10 1b l/acre gove increcced yield over
no ponre ploto.

Bhattacharye (1971) xoported thob in horse gron the
higbaot yicldo vere obteined with a eoobincd enplicetion of
335 Iig P05 cod 11.25 kg E,0/ma under original soil whilo in
lioe dressed poll nddition of 2245 0 4:.9 kg nitwogos in
conbination with 33.5 kg Paos/ha proved t0 be nore offective
fortilizer treatoont with o 120 por cent ipereace in grein
yield over ahgolutc control. Fonde gt gl. (1971) reported
thot in growdnut, coong tho WK coobinabion tricd tho lovel
0f 11 20 + P OS 40 « Kg() 40 kg/ba wes found 10 ba the beot.
liapeintte and Salehuk (1971) in trianls with peas given 50 Lg 1,
80 ks P05 @md 60 kg K0 in varions combinations. The highost
yiclds were obtalned fyron tihe combined opplicabion of UP and K.

laldk ef ol. (1972) found that in cowpeo opplication of
20 kg B+ G0 kg P205/ha. gave the higheot yleld of 1.35 $/bc,

Tuxdikteri ob ol. (1973) from £icld tricdo in cowpen
roported the hdghoat yicld of 1.56 t/ha uith 19 g ¥ » 44 kg
20z /ha.
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Cheonoy (1974) in exporinmis with coupea at Tbint
and Tolrunl zepordod thot P z B interaction wos nluays
abgnifioont, Bojendren gb oi. (1974) reported thot in
bleck gron seod yields Snercased with incrcasing I levels in
conbination vith incrcaning P lovels oply. Shiveshenkor
ob nl, (1974} woported thet soybeon ylelds wezrc iuczcescd
£rom 5.70 t/ha with no fortilizer t0 4.48 t/ha vith 40 kg
?205 in combinabion with 20 kp i + 40 kg KQO/ha.. Venusopal
ond Nozachan (1974) roporbted thab in gwoon from tho [P intere
aetion uns highly eipmificent, NPy (30T + 20 Ig 250500
HQI'B (20 kol » GO kg P205>. ﬁ,592 (30 Lz 0+ 40 Lg 1*205)
combinntiona gave nore thon 800 kg socd yiedd per ha while
UgPs (50 g 11+ 69 up .‘9305) combination gove omdly 691 kpfha
which corroorands bo yicld of control. 30?1 une the ooat
cconopical,

Singa (1976) woported ¥t in urid, {roatment P,

(50 ¥ W + 40 kg PeOsﬂ;m) rocorded the Riphweot proin ylold

of 3.60 a/an. Melyoin of date fron PR trialo with horocgpen
for seed production ghowed that ccencmic optinun fortiliser
TRbto was 3148 &g ?205 » 0.6 kg E0/ba.

Subrocenion gb ale (1977) in triels with coupes obmorvod
thot applicnbion of HIK e 10:20:5 Lpfhe pove the blghant
groin yield 2259 kp/ha ond usg cuperior o other lovels.
Appliention of HER beyand 20:40310 kg/lha docreapos tho yicld
of rroiu.
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Thina Oowla and Krichna Cowla {1978) roporbod that in
groen gran opplication of URE together gove the highost pod
ond groain yicld, Tuo tventrent 30 kg U + 60 kg P205 + 20 kg
L’eolha covo the hirhood pod and grein yield of 20.5 and
12.7 g/ha roopcotively.

s DEffcet of nitrorpon, vhosphorus end pobash on
ooil forbility otobtug

Badnn (1907) oboorved froo 2iedd ond gdesn houso
erncrinent on £icld been theb wder glaso houce condisioa
ooll toot walves for cwalleblo ?205 end oveilebio B0 wore
affeat] by tho apnlication of roopestive Tortiliscr elomont
pexrticulenly ot highcr lovelo of epplicd phosphotc and potash
which irdicated build up o2 avalleble nutsicatb in tho ooil.

Gerg ot al. (1970) £ron triele comdnstod uith cowpen
zoporbcd ot P applicosion ob the zate of 57, 74 op 111 g
Bgoslbs couped increaoe in repidunl aitevspen cod phoagwruo.

Chattorjec gb gl, (1972) reporied that asplicavion of
40 = 66 ko ?205/2'_3 to soyaboono grova on well dyained alluviel
so0il inoreased theo coll nifzogen contend. Saba and Bohoro
{1972) also oboorved thad incculation mnd aoplicaiion of
thospbote (22.4 kofbo) fncroooed the goil pitrosen by 50,

29 ond 25 per cond ovor condrol in eropo of coupea, groundnub
ond green cEen roopeotively.

in czperinont conductod on sondy loon ooil with black
gron and hoxoo gron rovealed that inoculation end opplication
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of 22.4 kg Eebslim glone or in combination inercosced niteogon
contand Lyom 29 40 38 por oomb in the cose of block gron and
fron 7 40 19 pew cant in the caoc of horoe gren (Sohu, 1973).
Shezoa and Yodav (1978) voported thot in a Zisld
orporinent conducted with gran tho avalichble rhieophorus
content of s0id im gomeral increased with tho oddition
0f P upto T4.0 kg P In  1972='73 ond upbo 52.2 kg B/ha 1n
1973+"74.



MATERIALS AND METHODS



PARERTALS AR LIL200D0

Obiecat

The presont inveobtignbion uves wdortoien to £ind oad
the offcet of nitrogen, phoorhorus and pobagh on gyouth, yield
ool quality aod to anacoo the matricnt uptalte of Dlask gean
grovn in rice follous during third ocrop ccospn.

Mzpozincntal cifc

Tho ozpopinont ves conduehed in tho pice f£icldo of
Tnntzootioned Tawm, Tolleps of Acriculture, Vellayond.

Soll
The 20il ¢f the oxperincntol oren belongo t0 ooandly olay
lonm. Doto on tho onolycio of the ooll before oboawrbing tho

oxperinont ozo given in Toble 1.

Scogon ond clinetolory of the orop

Tho erop wao cown on 29%h Jonuary 1979 ond barveoted
on Ttk Apri) 1979. The netcorologiaonl pavanedors cuch og
ralnfaily nezimm and ninirmo tespeoroture and rolative hunldity
for tho ahove perlod uore recorded. The ovoress wed:ly volueo
ond tholr vovietion £zon the poot fivs years Lwon powlng 4o
hewveot voro voried oub and pregentod in Appendin I oond
Tgnze 1,
Cxopping higtory of the ozperloontal olte

Tho ozperinonteld ares was wider o bulk orop of poddy
auring the previous gsooon.
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Table 1. Anodyolo of poil weforc ohertlng the cxporloon

Constituento

Lethod wocd

Totnl nitroscn

$3a0in B
Avniloblo ¥ 395

Ayoiloblo KEO

o

P

0413 noz cat

00087 per amb

0.091 poxr oot

Ly}
o

I"od4ifiod Dioro

kieldehd method

Pray's nothed

Arzoniug acschoabe
pobbod

1:2 cotd coducion

motlo uning ol coter
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LARTRIATG

Yorict

The block gran vorioty uscd voe K=t (Eudunienalof 1)
which woo o golcotion fyon tho progony dorived froo the oroco
(C.31 = Fhorgone) 2 G.31, xrolcaccd fron tho Agrloultursl
Crpeorinent Iootituto Budumicaolal, Tonild lodu. It isa
varicty of approzinately 65 - 70 doyo durvabtion ulth good
giolding ability. It is sorc or leono an crcch, conpooh, mediun
401l vorioty. Tho podo aro pubooeccnd vith 5 - 6 oo long. The
geede arce bold in eine vith rough ocod ouxfnce.

Socdn

Jocdo witk S0 por cont germiénation ucro obteined fron
the Digtriet Applculsural Officeor, Annopemnal, Iudundconlod,
Tanil findo,

Pertilicorn
Pertilicors vith tho Zollouing analyoio ucre woed for
the crpericent,
Armonion gulphate onelysing - 20.5 poew conb 1T
Supezphosphate onolyolns
Iriato of potenh cnnlyoling - G0 por cent {(20
Dolonibe anglyoing

16 per cant 2’20S

45 per caent Col

1R

Notallo of treatnonto

The trootnont comsisted of o factorial coobinokion of

thyeo loveolo of nitrofen, three lovely of phoophorus end thrco



lavolo of pototh.
{L) ZIgvelo of nitrogon

N

n,

r~

33

- 20 kg Ufme
- 20 o0
- 40 *”

(41) Tovelo of phogphorun

Py
Py

D
=2

- 0 g PQOSM
- 45 e
- G0 11]

(11L) Tovolo of potoah

e
-

8 o

- 10 kg KaO/na
- 20 'y
- 30 )

Srcatoont conbinationg

2. ngpedy
De n1p11:.5
e Pty
S DyPofp
G, nyDolis
7o nqo-ky
v mbgp
9+ Bypgiy

10. DaPalcy
11. Byl
12, 1121111:3
3. Bpoky
e Dpnoky
15. :121321{.5
16+ nopglty
17, ngpsiza
18. n2p51:5

10. %}_}11;1
23, nn9p1i:2
21. nsp.ll‘,j
22 n“_«,l’a}"l
23. 331)&:2
2he 2oy
25+ Bbgley
26 nyply
e a0

43
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Dznorioontol tcelnlgoe
Tho ozperiucnt voo 1aid out in a '53 foctorial

ozporicont with tuo roplicotionn. Tho higher oxder intoroctions
PR and P28 uore pertially confounded in Beplicobion 1 and 11
reopeetivoly. Tho procodurce £olloued for the allocation of
variown treatnonto to Aifforent plots wao in cccordunco with
Yatcg (1964)., The loy oub plon ip given im Pig.2. Tho dotoils
of the loy out ayve furnichceld below.

Grono plot slze -5 x4l
liot plot olzc = 4,0 x B2 1
Totod mabor of ploto - 54

tusboy af blocko - 6
Roplications - 2

Spoeing -20 x10 co

Iivmbar of plonto in the

Geoss plot - 2000
lwobor of plento in bhe
nob plob - 1556

Freporator; oultivation
o oxperinentol aren uod dug twice and siubbles wore

romovelly clods ucre brolien and the field vas laid out into
blockn ond plots. The ploto wezo lcvelled bofore sowinge
Teptdlicer anplicabion

A wiforn Dasel dego of dolomite abt the rate of 400 Lg
por ha woo applied two uecks bofors eowing end Incorporated
woll into tho goil.



nEeuicavion T

mErLicaon K

LAY OUT PLAN -

COMNFOUNDED FACTORIAL ZRXPERIMENT

——-—---- @LOCK f+f ~~—— === =) == -~ — BLOCK ]2 —————=— — e m———— BLOCK | J ~ = — === — i
ny Peks Ay Paky ngPaky nyPyka Rypky n,py ks napy ks Ny Pakye nypgky
n2 Py kg niPske OgPo ks nypgke Hgpzl nz Py kg nyP ky na Py ke nepiks
nypiie || mapiky nspsks nppa ks |] mipek hypsks nzpaky i| ByPske || niPsiq

——————— —rBLOCK 2 | ——=——— — ————— BLOCK 2 2 ————— ~—» «——-——B}gcxzs——————o
ngpaks || N3P kx 0Py k2 niPska || nypeky nz Py k2 nxp Ky || napkg n P ke
Nzpaky LET A n Rk napgks n,p ks ng P ks N Paks Ny pska NP kx
ng Py ky nep ke nypsks Nz Py Ky TR % ny Pk nzpakz ng psks hypsles

GROSS S1ZF OF PLOT
EXK4 M ™~
TREATMENTS LEWELS OF MITROAKY LEVALS OF FHOSFKRORUS LEvELS oF FoTasu
Ay - 20 ke N/ha P, - 30kg ROy he ky - 15 kg Kz0/hn - L
Ny - 36 ky M/ha Py - 45 kg BOs/ M ky _ 20 ki %39/ Ha = ? o
Ry - 40 ka N/ ha p’ - GOky ROs/ ha ky - %o by W0/ ha

e T
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The poguired quontity of ocrmontun sulpbate, cupore
rhoommate apd marinto of potosh for each troatoont wore wolghod,
oizod thoroushly and opolicd unifornly by broodcesting in the

reayeohkive plota junt before asouing.

Secdn and _poyins

Becda {rooted with rhicobial cultaro (Zhicoblun
uhizoeoll ) uewo Aibblod ot the rate of 2 cecde por hill in
linco ab o arooing of 20 = 10 oo on 29=1=1979, One ikt
irzicntion wne plven drmedictely afber soving. Thioaing ond
¢ep $iiling was dono T doyo oftor cowing.

Afvor enltivntion

iland weoding 1o dono tulce during the greuth period
of tho crop.
Ploat pwoteobion

covin 0.2 por cont uvas oprayed thrice $o protoet tho
crop agndnat pold boring catewxpillexra,.

Btond of the arop

The genoral obtand of tho crop uns ootiofoctory.
Forvoot

florveating uvoo dene thrico by pici-dng natured pode of
irdividuel plots end uno coapleted by 70th doy ofter cowing.
The bordor zous and tho plonto oelected for obsorvation uore
harvested ocoporatcly. The podo were dpled, throphod «od ceedo
acpozateds Tho groin onG buck obteined fron tho not plot wore
woleaed and zcecorded. Thoe bhuon £ron the neh plot uas pulled oud
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aricd in the pun for thrce doys and wolgsht recoxdcd.

Ghsermymbions
Unc lnc of planto all round in cach plot voro loft out

o berder row planto. In all the plots one rou in the caotorn
oidec woere get apart as o destyuctive rou for taking plont
oanplos for tho nodule comnt ond tho gubocguent rov wes aoaln
lcft out e o bonder row, thus noking the not plot areo to
4,0 = 3.2 11 vith 10 rous and 46 billo por roue Tan plaato
vozo agleetod roxdonly fron the not plot Zox Dionetric

oboervotiong.

A, Gbzmorvotion on rroubth chnaractorg.

(a) Hcirht of plonta

This ohoervotion woo teion Lyon tho 10 plonto ocloeted

for blonctrio obpemvabtion from tho net plot. Oboorwation on
heirkt of plento were recoxded on the como plonts ab Zive
ozowth sbages nomely, 15tk dey, S0tk dey (at £louwering),
45t day, CO%h dey ofter cowing and cloo ob harvesh. The
helisht of the planto were ncasuped Lron the booo o the
croving t1p of the plombdo ond ko moen height recorded,

(b} Imober of leave ond

Tho fHotal mumbor of greon lcaves preoont in tho
oboorvation plonto wore counted ab thoe obove five obtasoo ond
tho avoroge vorked outbs
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{0) Duder of brgnchco per plont

The tosal mmber of prinory branches in tho obgors
vation plonto yore counbed at harvest and the average recorded,
{4) IEhez of nodules noe plont

AL flovering, ten planto fron tho deatraesive row

vore dug oud with leood disturbonce to 3ho reoto, wnohed well
axd the nodulas goparated, counted ond the averose recondod.
(e)iiolipht of nodnlen poz nland

The noduleo gepavatod fron ton plando for nodule coung

wera oven Gricd end the averpsce veight noteld.

B. Obnozyation on vicld erdl yiold abtributos
(0) Ducber of yodgo por nlont

the totel nuobor of poda produced by tho ohservation
plonto uere comntod and tho averege regorded.

(b) Zonsth of pod
Lunty pedn vere soleeted rendorily fron tho ohaorvabion

nlonts, tholr length meaguwed and the average worsod Oufyand expressd
t m
(c) Tuobor of popds pe pod
The total nuzber of pccds obbeined froa twanty podo

ocolected for pod length vere counteld and the overano woried cub,

{4) Cecd vicdd per viand
he pols hnrvested £zon tho oboexrvation plonds in cach
ab /2 pereevk wmolsbuve toukent
plot ueze dricd, threohod, vinnouod and tho seeds ueic&nl!cmﬁ
the averoge secd yiclkd per plant uorked oub.
(o) 100 geod welrdt
“hie obpcrvation uog bekon by counting 100 cccdo fron
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the oboorvation plonto and recording the welgat.

{(£) Groin yicld
The pode horvested from onch net plot wore dricd,

Ok 12, perctnt  moouskuve  Loukeut
threzshod, vinnouel and the grain wolsht recordcdn. Yicdd van
exzreopsd in kg/ha.

(g) Danoo yicld

The plento fron the net plot wore pulleod out ofter
colleoting the nodo, Gried for thwee doye, veighed and tho
yicid czprpeogsct in kpfihe.
() Totml dvy catter prodachion

The panples were om dricd and dricd to o constont

ket ok Sops'c dov 4@ hours

volisght in an oir oven. Iry ootter contend una computed foxr

coch {rcatcont ond dry mattor profuetlon voried out and

cxpreuced An ko/Eo.
(1) [owveob indox

The harveot index uad worked ownt basel on tho geoln,
huok end Bhuna yiold obtaincod Lrom the net plot using the
followirgz formln ond czpwenged in por cont.

- o Doorornio yiold X 100
1% = m——iﬂo o[;s.c'é'{"y“"iri"‘s.o
Cs Chepical studico

(o) RPlond onotysig
Jenplos eollected for chenieol studien vero oven driod
al 80°Cfsgrownd in o uvilcy mill and uged for chextenl cnclynic.

“ho nitrogem, phogphorug end potagh contonto of grain, kugk
ond bhmes ucere geporetoly anclyscd.
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(1) Iitrorcn content

Tho total nitronem contend of tho sanple vag doternined
by o nodificd oicro=Kjcidahl mothiod (Jockcon, 1967).
(11) Thosrhorus and notach conbonb

Yhopphorug wos dotoermired by Vanedo nolyblo phogphorio
yeilou colour nsthod (Jaclson, 19567).

Posooh wos dotermined by using 'ECLY flone photolebor.
(b} Upkcko otuldien

The total uptelie of nitrosen, shosshorus ond potagh
ot harvesot weo calceulated bancd on tho contaat of these mutzlento
in the grain, baok ond bos cad fholr dyy weight cald expresoced
in kp/ho.

(o) Doil aonlvoig
The total nityroson, avoilable phosphorus ond available

potaosivn contont O o zoopooise coll soample eollectod prior

to tho cxperinont and coil complos collected fron individual
ploto aftor the ocxperinent woro analyscd, Total mitrogen

voo detornined by podificd nicro=Kjeldahl pethod (Jeckoon, 1967)
el pvalloable phoophorun by Dray'o nethad {(Jackoon, 1507).
Avoilodble potcesiun wag dobexmined Ly Aomoniun ccchase nethod
(Jocitcon, 1907).

De Guality chavootong
(o) Irotein content of the grain

The porcantoge of probtoin in tho groin uas colgouloted
fron tho poercentose of nitrogen by wsing thoe factor 6,25
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{b) ©Grpin ovotoln yisld

Tho grain protoin yicld vog cnlevlated fzon the protein
content end the tolod dzy wekehs of tho grains omd exgresccd
in Lgfan,

() Izotoin conlont of biwsoa

3he porcantage of protein in tho bhugs ung enloulabeld
fron the porcontose of nitrosen by uoing the faotor G.25
(Binpoon gt ole, 19657
{4} ZTolder protoin yicld

Toddor protein yicld wos caleuloted boncd on the paotelin
content ond dry ueicghd of bhuso end Imok onfll oxpressed in Bo/boe

Ze  Stabiotical anolvols

Dasoe velabing 0 diffcrent chovectoro ucee annlyood
olabicticolly by applying the scchnique of anndyoio of
vavicnee for partielly confounded 3% factoricl eEporicent
ond pigpifioonce uno teoted by P toot (Cochran ond Oox, 1965).
Inportont corvclations woro oloo workod oube.



RESULTS



RLIULTS

Tho obsorvations rocoxrdol wvore ensdyeced ohntintionlly
cod tho pooults erc gpiven belou, The mogn volues awe Clven
in toblco 2h) o 25. Tho snalynio of vorlance tablea exe
prooontod i Appendlx I1I to IX. Correlation otuliocs are
procontod in $oble 26. Sho cconcolen of nilrogons phoophorus
it potooh epplicotion are eloo givem in table 27.

I. Suouth chevaotorg
(o) Holpht of planty

The obocrvotiono on height of plante wors recorded
on the 15th, 30th, 45th ond GOth doy oftor oowing ond ob
harvost. Tho dato weowe anolyood soporatcly and tho ncoa
woincn ave prencated in toblen 2b) to 2e)ond the analysis of
vorionco toblen in Appendiz IX.

I% uop obacryol that the haipht of plonto woo nob
dircedly intlucnoed by nizroccn, phosphoxus o potodn ab ooy
otase of crop prouth. However, tho coobinod oficet of
vhosphoran ond potnoh wop found oignificoni obf ol oiogen of
growti.

The brestoeat conbinebion Pk 45 1 P05 and 10 Ig
KQO) recondo] the npnimad beight of 20.0 en oloagely folloucd
by tha corbinabion 1>3k3 (60 i PE’OS) and 30 kg Eaﬁlha) with
20.1 e on tho 15th day. On the 30th (fioucring) od 45th
doyo aloo tho t=catnont coobinntion Bglsy {60 &g ¥ 05 omd
30 hg K 0/he) wocoxded $he nazimm beight of 36.0 oo and



Table 2(a)
liolght of the plant {cm) 15th doy aficr soving

¥ ka/bho
}?205 /oo 20 30 40 tican
30 19.0 17.0 18.2 183
45 19.5 13.1 197 131
60 19.9 19.9 19.0 19.6
1!20 ko/ha
10 2042 17.0 18.5 18.8
20 19.4 1940 19.1 19.2
30 1849 19.1 19.4 19.1
lican 1945 18.6 12.0
P205 kp/hn
B0 kg/bo 30 45 60 iican
10 1646 20.6 1¢.2 18.8
20 19.2 18.0 19.6 19.2
30 19.2 12.0 20.1 191
Heoan 18':’ 1991 19;6
C.2.(0.035) for marcinal ncano = 1,07
C.2.{0.05) for combinaticn a 1.85



Table 2(b)
floisht of the plant (em) 30th day after soving

U kgfa
205 kg/ho 20 20 40 Ilcen
30 3445 3265 S52.2 3342
45 34.2 318 34..6 %346
60 345 35«4 349 34.8
.0 kg/en
10 334 325 3244 328
20 357 J5e2 3467 345
0 345 339 4.8 S4e4
ipan 34-'5 3502 34.0
2,05 sg/ho
K0 kp/ba 30 - 45 60 tcan
0 26.6 357 34.0 328
20 3544 334 348 3445
30 3540 31aT 3040 34
lean 33,2 3340 3449
C.Du{0.,05) for morsinnl noans e 2.45
C.Da(0.05) for combinntion o 4424

4



Table 2(c)

Hleignt of the plont () 45¢h dey after couing

Tablo 2(8)

Helght of she plent (cnm) 60th day efter sowing

N ka/ba U ko/ha
19‘205 g/ho 20 %0 40 lican ﬁﬂs kafhn 20 %0 40 ican
30 s 30.7 T5 O Y 30 4042 33.8 274 591
45 D0aT 0.1 39.6 531 45 407 378 4145 400
b0 40.0 &045 5083 39.9 G0 42.9 41.06 405 41.8
1{20 {20 g0 KED ke/bo
10 3346 36.1 +  35.7 36 .8 10 4040 BYPY 279 540
20 40.8 531 30,0 D03 20 42.4 0T 405 4049
30 3840 3942 3945 351 50 40.6 5246 4143 4145
ean 393 378 38.1 tleam Y4103 39.8 3349
205 ka/be P05 ke/ha
1520 s/ha 3G 45 &0 llean Kzo ka/ho 30 45 o0 llcan
10 3145 4049 590 308 10 B2.4 424 41.0 33,06
20 3067 25 20406 39D 20 413 399 414 4069
30 4044 2563 41,1 590.1 30 4340 377 430 415
{iIoan 5Tel 58e1 TG licon 9.1 4040 41.5
C.2.(0405) for porginnl meong = 2,681 CeLa(0405) for porginal noons = 213
CeDe(0.05) for combination = 437 £.0.(0.,05) for combination = 5,42

£S



2oble 2(e)

Jeipht o2 the ploant ob horvest (ea)

T ta
" /ea

:205 Lo/ha 20 5y 40 Jloan
30 41 Ne! 41‘ 01 3.3.&) 43.3
45 41,7 208 4249 215
G 44 .1 402 4243 451
0 lzzx/ha
10 4176 236 5365 795
20 43,2 4144 42 .2 438"
50 42 .0 a4 A 42«8 £33
.pon 42 03 21.4 4142
LLOp [5dgy
IL0 kp/fin 0 43 60 I'eon
10 D563 4341 42. DJeH
20 42.2 421 42,0 I
0 45 .4 D53ed 4447 451
oo 43 o:' 41 05 43-1

Ua7,{0.05) for mor inol neono
SeDa{0.05) for comblnabion



ol 4141 oo cespoetively. Tho treatoont conbinntion p1k3
(39 kg Paos ool 50 k5 xeo/m) rocordod the mogimm helght
on the G0th doy oo uoll ao ab bhorveot.

{b) Iobor of lcaves por plont

The obooyvotions on nmber of leaven ucra ropordold
on tho 15%h, 30th, 45th and 60%h doy ofter cowlng and ab
barvent. The dota wvore onoiyocd oeponalely od the moan velues
cre presentcd in tableo Th) o 3ok Tho cmalyols of veriance
$able io glven in Appendix ITZ,

Tho manher 0f leovos und not directily influonced by
nitrogon, yhoopicano or potach bub tho o 3 I intcraction wao
aicalficont ob 15tk dgye. %he tmcatment cozbinatioa p.g.l»}

(03 ki 9205 angd 0 B KEOII:Q) rosordod tho momisun mmbier of
D28 loovet.

m tho 30%h Aoy (Liovewing) meithner the individuel
02200t nor thoir intoroctions vcre significast with reopoot
to thio chamehor.

At 45th day the offcet of nityogen clone woao oirpnificent
and the louer lowvels of 20 end 70 kg nitrogon per be were
on par but both vers oupcrlor o the treatnomd of 40 kg
nitrogsea per ho.

A% H0th Qoy aloo mitzogen hod oicnificant offeet in
incrcening the mumber of legves amd chowod thoe vogy sode
trend on that of 45th doy. Sho U = & inboreetion vao aleo
pirmificont during thic otoze and the trcatnont combination
Bolzy (30 kg nitrogen ard 10 g potach per ko) rocozded tho



Teble 3(a) Table 3H{b)
Tuaber of leaves per piaat « 15th day afber sowing lhambor of legves per plsnt 30th dey afier sowsing

0 kg/ha U kg/ea
P 0cks/be 20 30 40 Heen 20g kg/he 20 50 40 ticen
30 D17 3,08 D05 500 0 6.72 617 5.98 6429
45 D20 D85 3.0 3.8 45 6467 £33 517 o1
60 5410 D15 Do J¢18 o0 6.10 Ha53 £5.55 6439
R0 kg/ba E0 kg/no .
10 Detl Je10 D12 Ze11 10 6408 677 5.80 GCe2%
2 34283 S22 3407 31T 20 5.93 Ga.22 655 6.58
30 520 217 Be17 - I % 20 647 0.20 C.27 6.283
Hoan 2610 3410 Se12 ilgan 649 0,36 6.23
PQOS kz/ba 13205 kg/ha
K0 ka/oo 30 45 6o Mean K0 hgfbe 30 45 60 Hooz
0 24898 De27 2400 Za11 10 597 6448 6.25 683
20 2.008 BelH 3.18 Del17 20 652 G.48 GeT3 6.58
S0 S22 FeU3 Hel2l 2218 1) o308 0.25 020 6.28
ean 3.09 3.10 3415 Vcen Ge29 Gag1 6e39
CaDe(0.00) for pmarginal reono o 0.004 C.De(0,05) foxr morginal peang = 0.498
CaD.(0.05) for combinotion = 0.140 CeDe(0.05) for combinabion = 0.003
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Teble 3{e)

H ka/ha
PQO;- kafha 20 30 40 llcan
50 TeI7 T+76 G.25 767
45 838 TS0 7150 T8
GO B2 8.25 740 8,02
E50 Egfha
10 833 S.42 693 ‘(50
20 3.52 V47 T.00 83,09
30 782 TS5 Telt2 703
{lean 8426 T893 T30
?205 ke/ba
E0 ka/ha 30 45 GO Loan
10 Teld3 530 TH7 Fo{9
20 T«70 797 B.02 8400
30 707 743 T«50 7.63
tlcam T 67 7 93 g o0z
C.0. {0.05) for noprinel noons = 0,530
C.0.{0.,05) for combination = 0.018

Table 3(a}
Tuober of leaves por plomd 45th doy ofter soulng Tusbor of leaves per plont 00th doy after souing

I kg/ha
P205 ko/ho 20 0 40 Homn
30 6-9? 7015 6012 Gl74
45 717 RG £5.07 6.96
60 7053 6.7? 6.62 6097
K0 kg/ha
10 7h13 7.67 5083 6.88
20 T57 6.‘?0 Te13 T13
50 £.97 oS3 043 G.GC6
sloon 722 G.03 6.47
}?205 kofba
B0 mg/he 20 45 €0 llcan
L [¢] 058 118 587 sz
20 6.30 Te23 T35 T3
30 5.65 643 6.70 5.66
fioom 0.74 506 6.97
C.D.{0.05) for nercinal roons = 0.429
Gty ({3 09 ) for coubination = (O, 74‘3

LS



Table 3(0)
Iumbor of leoves poy plonk of horvcob

11 kafoo
3?205 Lofoa 20 >0 40 lican
30 39 4,20 5.30 Ba04
45 5402 2420 5602 3498
6o 4417 5400 3.60 .82
I.QO lzzfha
10 4o15 4.62 3‘10 5096
20 4.23 SelB 4420 4409
Y 3455 3253 3402 5459
Heon 3.99 4.00 3400
1*205 Lafha
K50 Inpfha 30 45 Go iemn
10 4.22 4430 D633 3496
29 D3T3 4417 4.8 4,09
30 3458 D47 372 5459
lloon B34 5480 Se02
CeDe {0,05) for morcinel means o 04428
€43 (0,05) for combination = 04742



pexioun nuabor of 7.66 leaves followed by ngk, (20 kg
oitrocen ond 20 kg potodh por ho) with 7.96 loowes.

Tho ¥ z £ and P z I intorcciion alone uore gignd-
ficent ot horveot. The treotment conbinodion moliy (20 g
nitrogen and 10 kg potoch por ho) recosded tho noxioum
ouober of 4,62 follouod by ngli, (20 &5 nitrogon ond 20 &3
potash ner ha) vith 4.23 leawene Sizilorly 931:2 (GO I3
—hooghomug and 20 kg potosh por ha) recordeld tho nozlmn
nuber of 4,39 closcly followed by pgisy (45 Iy thoophozun end
10 & potesh) with 4,30 dcaves.

(c) Immber of branchec por pland

Data on meon mmbey of breanchos are progontad in
tabie 4 ead the ansdyols of varience $oblo Lo given in
Apponddx IV,

The rooulto ohow that the effcct of potasi clono s
gignificant in incrcosing tho mmber of branchos por pland,
Lotech ob 30 kg per bo vas signifiesatly cuperior to 10 kg
por ha. I% uag gloo obscrved that tho effcet of potash on
inorcaoing the nupbor of branches poxr nlant vog lincor.

(a) Duober of nodulep ner piond

Tho ocon puobers oo proacntod in toble 5 and thoe
onnlyoio of vorioneo tabic in Appondix IV.

The offcet of phosghorus vlonc was eirmificont vith
@eopoct t0 this clhioroctor. Applicadion of 60 kg 1’20‘,3 pez ha
cionificontly increnged the manbor of nodulce over the louce



Teble 4

Tmber of branches por plemt

I kg/ha
P205 ki/he 20 30 40 Hean
0 299 307 5,03 3,01
45 2.00 2,67 2,93 2.80
60 2.7 287 2.77 2.00
E,0 /b,
e 2440 2495 2455 249
20 2497 2.07 2.97 2.93
S‘O 3-13 7)-20 )-2:‘ 3.19
licon 2403 2.87 2.91
Po0g kr/ha
1120 ke/bo 20 45 &0 Houn
10 243 2460 2443 2449
20 313 2,97 2490 2.93
30 3.47 3.0% 5407 719
lieon 3 »01 2,00 280

GoD. (0.05) for merxginal means = 0,240
C.D. (0.05) for combiration

o 0.426
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lavolo of 45 and 30 g Pl por ho vhich were on pare The
mumbor incroased fron 18.0% $0 26,44 cnd 46,97 vith inowoono
in $ho lovel of phosphorno from 30 L por he 4o 45 ond GO kg
por ho rosneetively.

Uith popard 30 nitrogen ond potogh though thoro uas
no cignificant offeot, the hirhaot lovel of 40 kg nitrogen
per ho poduocd $ho nodule munbor over $hoe louor lovels
vhilo $ho mumbey Inowcosed olightly with the inoroace in tho
lovel of poook.

(o) Dpy wolrnt of nodules por plemb

Tho mesn valueo are gracentod in table § cnd the
wolyelis of vordonce tableo in Appendiz IV,

1% woa obgoorvod thob nolther tho Lovelg of nitrogm,
phoopliorun end pobegh nop thoelr intorcetions hod any oigni-
£icant influcnce iz incrosoing $ho welght of nodulos pow
plont, Hovsvor it woo obzorved that highor lovels of nitrogen
siiphtly zofuccd the noduls wolrht vhen comparcd to the louer
lovolos Dub inoroacing thic lovel of phoophorus olipghtly
fncronped the nodulo uelignh while pobach application d4id not
heolp mach to fnoreasc tho come.

I1, Figld ond yicld atiribubioo

{o) Ducboz of 1odo wow plent
Tho neon nuchor of pods yecorded cro givon in tadblo ¢

ond the anolyois of vorlamce toble in Appeoedix Ve
Tho offcot of potoch alone uns sigpificont in inorcosing



Z@ble 5
Tushor of nodules por pland

Toble 6

Dry welgpht of rodunles por plent (mE)

U kgfba
F05 kafno 20 20 40 liean
20 25.42 15,98 1517 10.63
45 52,92 25,50 17.92 26.44
Co 41,33 50,00 43,58 46.97
K50 /ha
10 L2607 3367 25,50 28.44
20 41.03 S0eT5 25442 31475
30 J2.42 36400 27.75 32,00
ean 33.22 33 -4‘7 25 -56
Bg0y Lp/ha
B0 kgfbo A 45 &0 ilcon
10 20.42 21.42 43,50 20.44
20 22450 27.92 44,553 31415
30 13458 30..00 752.58 32,00
ooz 15.83 26.44 40.97
CeDe (0.03) for narzinal neoona = 15.916
CD.(0.,05) for combinntion a 27567

11 g/
P205 Lgfho 20 30 40 lican,
30 41425 20617 35.00 5514
45 8167 45653 0.0% 5861
€0 5050 73,00 43475 5773
£,0 kg/ha
10 42.92 4575 3T.06 42,58
20 45483 49417 35442 43.47
20 53.79 44458 37408 45414
lleen 4750 47450 30453
P04 Befba
K0 zfhe 30 45 60 H'ean
10 44458 35442 A8,75 42.52
23 35«00 4000 55442 43447
0 2583 4042 69.17 4514
tlcan 35 14 30.61 5778
GaDe{0.05) for pupzincl ceons = 22,097
CuD.(0405) for conbination = 38,274
top)
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tho mober of podo zovr plont, vhile nitrogon emd phepphovun
rooodrod wiforn vith respoot 0 thio chavachow.

2ho doto chou that potach ob 30 kg por ho rocopdcd tho
posion mrobor of podn (10,97) uhich oo olgniflicantly
enperior o 80 kg por o (9.67) uhich in twan woo oupcrior to
10 kg per ha {9048).

(v) Bonth of vod

Tho neoe valueo aro prosented in tonble 8 ad the
enclyais of vorimnce toblo io given In Appondix V.

The cffcod of potnoh uao eignificant in insrooolns the
longth of pod uvhilo nityogon end phosphorus hnd no nirndficent
cifect vith roopoet to thin chowaster,

Zotoss of 50 ko por ho rocoxded the poxitum length of
S«4 3 vhich wao on por with 20 kg pox hoy and hoth uere
gaperior 50 10 kg pew hn.

{o) Humber of goodpn por nod

Tho noon nvmborp azo preconted in $ablo 9 and tho
anolyoio of voriance toblo ig glvon in Appomdiz V.

The c£foet of potach olone woo aipnificont whilo
sitrocen oand phoophoras ronnined incffcetive to inerecso thoe
mobor of peedo pe pode

Fotooh ab 30 &g por ho poconded the pomlnm monbor of
T«27 goodn which vog on pow vith 20 kg por ho  ord hoth vewre
gupcrior %0 10 Iz por ho,



Teble 7 Table &

Thunboy of pods per plont Length of pod {co)
¥ lpfbo 0 kg/he
PO kofhe 20 Y 40 lican 2,0, kgfoe 20 30 49 lican
30 10.15 10421 1033 10.24 50 Se7 Ge9 e Sed
45 G.64 Q.52 10.06 5,04 45 Gl Gel Se Se3
6O 9406 10.07 = 9.67 520 60 5,2 5.5 5e3 543
K50 Ip/he ng Lo/bho
10 e B4CH Q.04 j 4T 10 Sel 501 5e% Sel
oG 9»7{3 909(‘ 9096 9:@? 20 Lo .(‘304' ‘)‘04' 503
30 10.55 11.33 1104 10,97 = 5o 5 eft 5 5.4
Feny Gef35 10403 10.02 Moo 52 Dead 5.3
2,05 kp/he Folg ko/bo
E,0 Lg/ho %0 45 60 llcan E-?O kgfha 30 45 GO
10 905 G492 Se1% 4404 30 5% S22 % | S.1
29 9 059 9 Q{E}? 9 -85 9 .87 20 5 04 5 Q3 5 0-3 5 .3
"50 1‘3 075 19«?4 10042 79097 3{} 5&4 504‘ - 5‘& 5-4‘
b 10 24 S84 G430 tlean 5 03 S 03 53
7.0s (0.05) for marginel nems = 0,971 GuDe (0.05) for norgingl peoang = Q.09
0.0 (0.08) for coobination = (.98 Cellw (D405) for combinabicn = Q.10

P9



Tabla 9
Duaber of scede por pod

T kzing
2205 kafhn 20 =0 40 llann
- TaiT Tetl T20 Te10
45 103 T3 718 Te13
60 TelD Tei2 Tei7 T4
Eeﬁ) ke/fbn
10 T<03 0405 0.95 0458
20 Te13 Tel2 Te27 T17
30 Tei7 Te33 Ta33 T.28
e T%1 7.13 T+ 10
13205 ko/he
K20 kg/ha 0 45 60 liggn
%0 5495 093 T00 6408
20 Te22 T80 Te22 T17
50 T30 TeDD Fo20 T.28
Leon 7 16 7 15 7. 14
Ceatta (0.05) for norginal nepns = 8
Cebe (0.05) Tor combinntion = 200

Tauie 10

Seed yicld per plant ()

0 kg/fan
?305 kefon 20 50 40 tican
zd 1.72 172 1.75 173
45 1.58 1,03 1.07 1a0%
&0 159 1469 1657 1.62
KQO kafha
10 1.49 140 1443 1.44
0 1.60 105 7.05 1.63
=0 1.80 1.99 1.21 199
llean 163 ) 1.00
?205 ko/bo
ES0 kg/ha 0 45 60 tionn
YN 1445 141 T8 1.44
20 1.64 1.63 1.3 1.63
J6 2409 T84 TT7 950
licon 1.7% 1.6% 1.62
CeDe{0.03) FZor merpinal moomg = 04136
el (G.05) Zor combination B U230

G3
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(2) Seed giold per plont

7he noon welpghts ere preacated o tablo 10 axd tho
oadyelo of varlonco tablo o givan in Appondiz V.

Jocd yicld por plemt uop gicnificantly influoncod by
lovola of pohogh, but nitrogen ond phosghorus lovels hod no
oignificant offcot with mcopect B0 thio choreotor., The noziom
soed yiold of 1.90 g weo reeorded ot o L0 lcrel of 9O kg
per ko whlol uos oigelficonily oupcrior o 20 kg por ko which
in tura veo clonifleantly cupcmine to 10 g pey koo
(o) 19D sood wolrhd

Tro ncan valzwos are glvem in table 11 and tho analyols
of veriorco tebie in Appendiz V,

The 100 pecd velght vos olgnificently insreased by
inereancd lgvols of potoch bud nitrosen and phoaphorps pouained

uaiforn, “ha potach levels, 30 kg el 20 kg, wors on Lap
and DOth wore ouperior to 10 Lg per hu. ILotash ok 90 g per
ho recorded tho paxicnn 100  grain uclobt of 4,62 g

(2) Gratn yicla

Tho noon gealn yiclde are presanted In dable 12 and
the aasgplyocis of varicnce taoblo in Appandis VI,

Ap In the caso of the vartons yicld abttributing fooboro,
rotooh alone hed direct and cicnificomd offoet Sn lncroosing
e prodn yiold. Fotash ab the rato of 30 kg por ha rocorded
the posirmn grain yiold of 1757 ki pov ho vhich wno oirnis
ficontly supoziop to the potash leovel of 20 Lz wor ha
(1514 /o) which in turn uoo cuperdior 40 the lovest lovol



Tabic 11
190 opeed uelght (R)

F—
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il kpfbe
Pr0g kafba 20 52 40 Lom
) 458 4459 4459 4459
45 490 4.57 $450 4.55
60 4,49 Q454 4455 4453
B0 kgfbe
10 450 445 4441 £445
ac 4449 456 4.62 4439
ey 4457 4459 4470 402
iloom 452 4456 4450
?205 k@/h
E~0 kg/ha 20 45 €0 llcen
10 4458 £33 Ae29 485
20 4456 4403 4458 459
30 451 4 o54 4461 4.02
ticen 4 o359 4453 4453

CueDe (0.05) Por marcingl meeno « 0.115
CeDe (0.05) for combination

= 01199
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of 10 kg pow ho (1355 kg/hod.

Phopo vas no oignificant pogponse to tho opplicd
nitrogen and phesphorwy for grain yield. Houcwor nitrogan
hod ohoun on inercesing trond updo 30 I por be boyomd vhidh
the yiold doolinod. Bub 4% wus obscrvcd that thore wen o
deercaning tzond with luorcsee in the lewel of gpplicd
phopphorass
(2) Dhuse yiold

The mean yiclds ave proocntod in deble 13 and tho
anelyeln of voriance toblo in Appendiz Vi,

Bmoe ylold obowold no sigmificont cffest vith incronoe
in tho lovecl of oithor nitrogen, shoophomuo, potadh or thelr
interoetion.

But there was o trend Lo increcoing ylolbo wlth the
inercanc in tho level of nitrzogon. Sindlorly incroase in
tho lovel of phogphorng £xon J0 %0 49 I por ba inorcooed the
Bhuoa yiold, but vhon the phosphorus level wes increosed to
60 kg nor bo tho yiold deelined,

(b} Hozvons infex

The rneon volucs aro prescnted in toblo 44 ond the
anodycio of voricnee toblo ln Appondisx Vi,

Deither tho individuel ¢ffoet of nitroson, phoopliorug
and potaoh. .3 ror their intorootlono voo pipnificant in
inercocing the harveot irndes, Dub inercesing thoe lovcl of
nitrogon sligatly decrosocd the hovvent indexr and hipghoy
iovolo of potach oiightly incronsed it.



Tabla 12
Srain yicid {kg/ha)

Tablo 13

Bmoa yield (kp/ha)

N kpfho
? QS kafon 20 30 40 tosm
50 1572 1552 1575 1BTS
345 14350 1516 4557 1524
&0 1450 1574 1504 1623
Kn0 kn/ha
10 1418 1293 1353 1365
20 1430 1529 1975 1514
30 1662 1804 1746 1957
liean 1608 1562 1658
Eéo5 ha/he
K0 kgfis 30 45 6o Leon
10 14T 1309 1408 1505
20 151% 1518 1514 1514
30 198 1744 1649 1757
tlgpm 1572 1524 1283
CaDe (0408} Tor posppinod neono v 147.5
Cem (0,053 fop combiaation a 2855.%

I Lg/ba A
Eé@§ Iefhe, 20 0 45 flerm
50 2402 2505 2550 e&3a
45 2515 2656 2790 2050
60 2477 2520 2072 2559
320 ka/he
10 2467 2623 8553 2546
20 2524 2409 2054 2543
%0 2404 25935 2052 2550
licon 2465 2563 2620
?205 kefhin,
R0 kg/he %0 45 &0 tigan
10 2490 2723 2419 2540
2D 2318 2651 2678 2549
50 2453 2503 2580 2550
tlcan 2432 2656 2559
Ce 3’3.(0.63) for norginal gcan =
CC-V- (U-OJ) o Gumq 2}4&11.10‘1 =

69



Toble 14 Peble 16

Herventh indez Total dry mabser production (Kifba)
§ kofin T kefno
3.2?5 kpfos 26 20 40 tloon 17’205- Lafhn 20 30 40 Lioon
%0 302 355 %043 36 .0 50 4485 4640 4455 4524
45 34..5 34 .0 2467 3.0 45 4441 4624 4931 4655
60 25.3 357 3.5 3544 60 4441 46114 4574 4574
K0 kg/oo X0 Egft
1 B4 .8 5540 5548 33 &6 10 43547 4309 4371 4541
20 4.0 2542 5542 350 iy} 4445 4558 4745 4576
30 37«1 375 3045 370 50 4561 5031 4939 4C50
lemm 3545 3542 35.2 lenn 4457 8625 4635
E’30§ kefha 33’205 kgfha
E,0 Egfon 50 £5 GO ticen E50 ko/ho 20 45 60 ligan
10 Tt 227 7540 BB el 0 4307 4452 4265 43541
20 35U 3447 Sdaid 55 40 20 G357 47T §094 570
50 6.2 3540 ek 370 53 4920 4856 4764 4850
ilcan %50 DG83 351 1lean 4528 4665 &575
CeDs (0.05) Loxr nprcingl neonp = 3,16 CaBe (D.05) for corginal nconc £ 250,%
Dule (G,09) For combloation = O10 Cevs {0.05) £or coobination = 4471

04
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{1} Zovel dzy patter prodvobion

The poon valoeg axe presentod in table 15 and thoe
gonlyoio of verioncs teble fn Appoudiz Vi

Hitrogon cad phoophoras hel no oigoificant influcnce
in inovensing the dry patbor production. Dub thers wad o
trend For dry natier profuction to inoresse ulth incpoace
in tho level of nitrogon, Simllorly in the cooe of phoophorus
aloo an incroasing trend wos obgexved uplo 49 kg boyord which -
tho totol dzy matser profiuction declinod, " ‘

Tho effcet of potogh in increocing the, total dry patser
gmoduction oo oigndficont. The potesh lovel of 30 L per be
veeordod the mmr.i'mm dry notter yicld and uoo olgatficaitly
paperior 30 20 and 10 kg po@ ha walch wWere On Lo,

111, Uptole gtwdiceg

{a) Untalte of nistzonen

The noan veluos ore precented in $abl6 16 end the
anclyeie of verdonce toble in Appondiz VEL.

£efoet of potash alone wes oignlfleont in incroasing
the nitroco opbekes. Todeon ot 30 kp per ho rocorded the
roxim upbaito 0f 185.77 L2 por ba vhich wop ekgmificantly
guporior 0 10 and 20 kg E.0 por ho wblch uoro oo poav,

Though the lovels of nltrogen oad phodbphorus could
not pignificantly influcnee tho uptoite, incroase in tho level
- ¢f nitrogon ckowsd an iécmasﬁmg srend. Sinllorly highee

dooes of phoorhioruo ploo incrooscd the nitrosen uptolie upto


mailto:pi@iifiaan.tly

Tablo 16 Table 7

Dptake of nitzoson (kp/fhod Uptake of phosphorus (kp/he)
I kg/be T kg/ha
1’205 Ve %28 20 = 40 Heon P20§ Lefon 20 30 40 liean
20 193655 11910 117.97  116.50 30 G425 6.51 G.70 5459
45 115.31 123,60 12525 120.72 45 6,34 G480 587 6.70
159) 114.56  121.256 121,20 119.25 , 60 033 6.92 T.23 G,.83
8,0 Ig/ho K0 ke/ho
10 108.20 118,50 11571 115.14 10 G182 G455 6470 G456
20 11519 117.09  121.57 11795 20 GelS Ga79 T35 0,83
30 11803 131.45 127.848 125.77 30 £.36 Te26 .65 B85
leom 113.81 12135 121.71 ligan 6431 .87 094
1?205 Lka/ba 1’205 gV ots !
B0 ks/bo 30 45 6o Heon £.0 kg/ha 20 A5 60 toen
10 T11.3% 115.00 112.22 113.74 10 5,30 6,56 6452 Gl
20 112.14 12123  122.49  117.95 20 6.569 6,96 65.82 G.83
0 127.33 125405 125.03 125477 > 5473 556 Tel5 683
C.De (0.07) for marginal noeng = T7.691 CaDe {0.03) for morgingl neong =2 0359
Calde (005 Tor combinntion = 154322 Cole (0403) For conbination = 04625

o
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A5 Iep per ho, boyond whbich tho uptoko deelincd,
(b} Iotehc of phosrhovus

The poan uptale volucs oro prosontcd in tablo 17 and
the cnalyoio of vozrience toble in Appoendis VII

The upbale of phogphorns van oignificantly influcneed

by tho levolo of nitrogta. Ditropgen o 40 kg por ho rocoxded
the nosdar uptalze of 6.04 kg por ho vpich ves on por with
50 kg por o bub both ouperior %0 20 k3 U/bho.

Though the leyelo of phoophorup ond potoch did not
inflvence $ho phoorhorus upbeho oignificontly, the lnercase
in tho lovel of theose mmtriceto slightly incroaced tho uptoko.
(o) Uptclio of potnsh

The nepn values axs prescnted in toble 18 ond the
anplyosio of vozlance toble dn Appendix VII.

The offect of pobosh alone wap mignificend in incwoacing
the potagh undeize by the plonto., PFotash at 30 kg per ba
rocordodl tho taxirmm pobash apdrise of 27.00 b por hin vhich
wan oipaificantly suporior to 20 kg 50 por hio which in fuxa
woo sinificantly superior 0 10 kg P:EO Do hoe

The mdbronon and phosphorug did not influenco the
potooh uptoko by plonts oignificontly.

iV. [uelidy chornobers
(o) Erotegin combend of rraln
Tho nean protoln pereentoses aro givaea in dadlo 19

oad $ho enolyols of woxlamoo $able in Appondis VIZE,



Table 16
Uptalic of potanh (kg/ha)

N kp/ba
Pl kp/ha 20 20 40 lican
50 22,93 22480 2312 22.96
42 25,76 2376 234393 23401
6o 21,90 22493 21.54 22,06
E;0 hofha
(Y 20442 18410 1833 1897
20 2.7 23446 22445 22456
=0 20,25 27.04 at.20 27405
llenn 22 ¢33 23410 22,06
}?295 kes/ha
550 kg/ho %0 45 60 Hean
1 19.16 18495 10,81 10.97
20 20494 2253 23.05 22450
20 £8.70 29,00 22451 27«09

Llecon 22,96 23401 22,00

CaDe £04,035) for nerginel neanig = 2,750
CeJe (0.05) for combinabtion s 4,703
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Tolther tho individunl effoet of mitrogm, phoophoruno
and potoch noy thelr intoractions uns found tC hove ony
nleaificont influence oo tho protcin contimt of (wolno.
lovevey thore was o glight inoreasc in tho protein contont
uith inocrzcnme in tho lovel of attrogen ( upto 30 k) od
thoszhoras vhile o roverso trend wes noticed with inercoental
doocn 0f potache

(b) Croin protein vicld
The pogn valnes aro presented in table 20 and tho
annlyolo of vordonos $oblo in Appondiz VIl

The cffech of potash ves oigmdficont in incrcasing
tho gealn protein yield while tho verioun lovols of nitrogen
and phoopphorus remalned uniforn, The raxtmmm grain prodjein
¥icld of 410.85 kg por ba uas pocorded g% 30 kg 1(20 per he
wiich wao simnigicantly euporiop 0 20 kg EEO por ho vhich
in turn ves pigniflcently superior 40 10 kg K0 yor bae

The inercaoed lovela of nitroson olightly inorcancd
tho gradn protoln yicld while dogoo of phwophoris choved a

Toverso trand.

(c) Zrotoln contont OF bhusn

‘The neen poerecntqre velucs ove prescased in tablo 21
end the anmiygio of varionce tabic in Appondiz VIII,



Tabie 10 Pablo 20

Erotein content of groim (9) Croin profoin yield (kg/ha)
U kgfho 1 kgfha
P05 kofun 20 30 40 iigan P05 kifhe 20 0 40 Hemn
0 22487 23.67 23467 2340 2 56714 7442  DT1e31 360490
45 23446 23496 23442 25.61 45 243.19  359.16 372.69 258455
o0 23475 2367 24400 23.55 G0 A52.80 372,92  351.94 362415
0 ka/ha K0 kg/ve
10 22471 28462 24 404 2372 1G 521.22  314.75  324.20 %23.06
20 2385 25,46 23479 23.59 20 343474 358410 373eT4 35855
30 2354 23.2% 23433 23.76 50 591.57 435.00 408.00 510.66
Meon 336 23,70 23.72 ticon 352,18 306B.063 H68.65
20 bicyd jssY Polg kgfha
K0 ka/ha 30 45 60 toan K0 Lg/he 30 45 60 Henn
10 23,29 24400 24.08 2379 10 311,20 31.T74  337.15 320406
20 2375 23474 27,62 23,65 20 359464 359453 356.47 F506.55
30 23147 23.12 23.7% £3.36 30 43595 403,70  392.84 410,86
lleen 2340 23.01 25,83 tloon 300,85 358,35 30215
G.D. {0.05) for narginal Dommo = 0.842 .0 {0.05) for oorpinel neons = 30.976
GeDe (0.05) for conblaaticn 2 14459 C.2.(0.05) for combination = 53,653

=1
(o]
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The data chow that the protein conteat of bhmge wes
infiucneed by neither nitrogen, phooghorus enfl potoash nor by
thely intornpotiono. Howcver bichoy lovela of phoophorus
oloatly imevcosed the protoim contant of bhuoa wallo
potech chowed o reveroe trand. Put thove wag a slight
inerease in tho protcin combond of bhuno vith Lncrcosod leveld
of nitrogen upto 30 kg per ha boyond which there was o olight
decling.

(13) Lodder prodoin vicid
The neon yloldo avd ppesendod In teble 22 and tho

ouelyeio of varionce toble in Appondix VIIZ.

Tho fodder protein yield uao not cignificantly
infivcaneed eithor by the lovels of nitrogon, phoophorun cnd
potach or by tholr interootiorno. Bub an incrceasoe in protoin
¥i0dd veo nobiced with dnorcose in the level of nityoren
thile o roverpe trend waa obocrved with highcer lovelo of
pox;.osh. In the cooo of phogphorus proteln giold wop
incrcaoed by increaoing tho lovel fvoo 30 %0 45 kg por he
tut o further inorceoo deelined Lt.

V. d0il onalyoio
(a) Toiel nitroren conbont of the moil ofter tho oxpericent
The poem values erc procented in toblo 25 end tho
analysia of vardenee table in Appomdiz XX,
She dotal mitrogon content of tho ooil vao not
dtrectly influcncod by the lovelo of nitwogon, phoocphorng or
potad.



Tokle 21 Toble 22

Protein content of bhusa (5) Fedder pwoteoin yield (kg/lw)
U kg/ha IF kg/fha
P05 kg/ho 20 ) 40 leon P05 /s 20 30 49 lican
45 1354 14.69 1365 13.36 45 365,07 413.41 410.16 306.22
EQ Io/an ch ka/ho
10 13.44 14.60 14469 1427 10 BE6.006 407.18  3u8.98 35761
20 1396 13.96 1%.65 1305 o 27565 37541 BCB38 37%.21%
0 13433 13.55 1375 1505 0 346.2% 38360  381.05 37523
lloon 15458 1417 1403 lleen T59.57 350.73  302.8%
?ﬁ?‘,zt:)5 La/ha I‘205 kefho
K0 kg/ho 30 45 GO llean L0 kg/ha 0 45 60 ileen
10 1457 14.27 14.17 14.27 10 384.50 412,55  365.09 35761
20 13.65 144,05 13.56 13.80 20 F43.,00  368.25 3806433 379.21
22 13.44 13.54 1595 13.65 30 350.34  ITT.05 30.68 375.29
llcan 13.62 13.96 19.59 lican 362453  300.22  383.57
CoDe 50.68) for nargingl neono = 0,775 Uels (0.05) for marglacl neans = 34.633
Cele (0.05) for cordinniicon = 1,344 CuDa (0.05) for combinntion = 59,967

84
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bat the combined offcet of phoophorus ond potooh uns
found to be oigniflcant. %he teeatoont combinntion 3_)51:3
(60 Iy 1’205 and 30 kg K,0) vecorded the caxirun ooll nitrosen
content of 2700 kg per ka folloucd by pyit, (30 I 2405 ond
20 kg KEO) ond palza {45 ko 39305 and 20 &g 520).

(d) Availablc phoophorus conteat in tho goil aftor the
SAPCTInGNG

Tho noon values ore proeoonted in toble 24 and the
condyoic of vorience toblio ia Appomdiz IX.

Thoro woo no pigaificant offcet Lox tho dlfforcnd

lovolo of nlirogon, phoophoran ond potogh awd thele intore-
cotiono on the aveiloble thosphozus contont of tho soll.
Dudb the avplloble phoophorus tended to increnso vith inoronoo
in tho lovel of applied phoophorun, Highor doees of mitresca
choued en npword trend in incrcooins the availoble phcophorus
content of tho Boil.

zobonh did no% hnowve any rogalar cflcet on tho
available phoophoras contont,

(o) Aveiloblo poboopinn oontont 4n tho ooll after tho oxpemioent

The oo daba are preccntod ip table 85 cnd tho
crodyols of vorionce table in Appondix IX.

ffeither tho individual offcot of nitrogon, phooghorus
and potadh nox ithicir iaterocctions influcnced the avalloblo
pobach contont of tho soll, DBat there ueo e tzend for

iweroasoe in the avolloble polach contont of tho coil ulth

inprcane in the lovels of nitrogen, phosrhoruo and potooh.



Table 23
Totol nitrogen content of the moil afier the

exporinent (Lg/ba)

% Ligfho
B0 kp/ho 20 EY &0 lican
20 2300 2667 2533 2500
45 2600 2600 2500 2567
GO 2500 24C0 2567 2439
%70 g/ba
kiy 2453 2533 2455 2467
a0 2500 2533 2567 2533
A 2467 2650 2600 2556
can 2467 2556 2533
B0 kp/ba
K0 kg/hn 50 45 60 Tlean
10 2433 2500 2467 2467
20 2667 2653 2700 2533
30 2400 2567 2700 2556
lican 2500 2567 2403
Cude (0.05) for nerginal moons o 1471
Cele (0.03) for corbination a 254.7



Table 24

fvailoble phospuorue content of the soll after
the cxperinant (kg/hal

T kefba
9205 ko/ho 10 20 Y tleon
30 46 a4 49 53
45 6o 62 7% 65
60 65 ™ 59 66
5D kgfrs
10 63 €4 63 63
20 58 57 37 57
e 54 75 63 G4
llesn 58 65 61
1‘205 kafio
.0 kafhe 30 45 60 Lepn
10 47 T4 €9 63
20 55 62 55 57
30 56 &0 75 64
Lican 53 65 G6
Sule (0405) for narginal neans = 14.7
Code (0405} for coobination = 25.5

08



Zpble 25
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Avellable potacoiun cont?nt of)t.he 0oil eftor the oznawincnt

1 kg/ba
(.32 5 Lofhg 20 it 40 leen
30 3 5 109 97
45 101 104 123 110
60 123 117 101 114
E,0 kgfha
10 895 97 107 100
20 102 106 112 108
0 109 114 113 112
lican 104 106 111
5 ke/ba
L0 kg/ha 30 45 GO tlean
10 85 109 106 00
20 116 112 o7 108
30 90 198 130 12
Hoan 97 110 114
G.0.(0.,05) for morpinal moong = 25.1
CaD4{0,05}) for corbination = 40,0
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Vi, Corzeolotion studics

The valuoo of einple cormointlon cosfficionto evo
paoomted in toble 23.

Geoin yicid uvap oignificontly end pooltively
corralasesd vith the munbor of pods, punbor of seods por pody
longth of pod, 100 coed uelght, nitrogoa opicke, phoophoTuo
upsclie and potosh uptale end tho corrclation coofficlcnto
UOPC 0,550, 05150y 04670y G45509, 0470935 0.4040, 0,6032
Teopeehivoly.

Froboin condonl of tho grain wos pooitively cad
oignificently correlsted witk $he protcin costend of the
bimoo and the '2' volue ued 0.4702.

Zpy pattor production of tho crop vas pooitively
and cigaificently cormolated vith nitrogon and potagh updalo
and the valuoo are 0.0383 and 0.7508 reopectively.



Table 26

Vaiuen of glnplo corrclatican cocfflcicnte
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Slelo. Choractorg correlated Corrclation
cocfficientn
Te Grain yiocld x Mumbor of podo por plont 0.9505%
2. Grain yiold x hambor of seeflg por pod G.5100%
e Cznin yiold x Length of nod 0.4670%
be Groin yicid x 100 pced weishb 0430609%%
Se Grain yicld = U upboko by crop 0,7005%=
G Grotn ylold x POy uptakc by crop 0448407
Te Czoin yicld = K0 upbeke by crop 0.60020%
2 Protein conbent of the grein =
2rotoin contant of tho bhunn 0.4702%%
O Dry nottor produstion of the erop x
1 uptaize by crop 0.0008ne
10. Dry cattor production of tho oxop 2
£0 upbake by erop 0,75622¢

“eJicaificant ob 0,01 level



DISCUSSION



DISCIBILIoN

Tho pregent investigotion wao an attenpt to flnd oub
the offech of U, P axd T on the growbh, yicld ond gunlity of
blocl: grea prowm in rice follous Quring tho $hird ¢rop scosone.
The roouldo obtelned fron the study oro discuoncd belov.

I. Gxouth chorootors
(o) ol of nlentn
Zeblo 2(a) to 2{c), Tig.3, Apponliz II)

£d com be ceen £ron tho Teoulta that thoro uss no
significont diffcrenes in plant Doighl duc do lovels of snitrogom
at cny atece of plont growbth wder otudy. Thic coy probably
bo duo $0 tho fact that tho louest levoel of nisrosmn tricd
(20 &g por ko) vdght bovo bean ouffleimt 40 cttein noxirnm
vlant helght. Thic ig in enreoment with tho Zindimrp of
Thatteokorya (1071) in grem cnd of Hethcock (1975) in coyaboan.

Tho pon-gimificant cffcet of diffewent levels of
rhosphorua on plont hoight ahowo that S0 kg ,9205 pe? ha s
pufficlont for obteining optimm ploat helgnt., Sipilor
noneniendflcant rooponge o oddod phoaphorus wogo obgorved by
GL11l end Cheeoe (1970) in owoor rumg. Bub an increcoe in
trend 2otcd with inczecae in lovels of phosphorua fron %0 o
G0 g Do Lnd woo in ogreonond vith the £indlnrg of Ponde
{1972) in Tupa Bolankhi cunyg, Tezrardl ot ol. (1976) in
ooyobean snd of Nshatanys (1970) in bean plont.



The cffeet of differcnt leovels of potush om plant
hoigat vas oloo not oignificont abt eny oghego of crop grovih.
Simtler reoulto woroe poported by Dolos and Shoxwood (1963)
ond Groscoan (1974) in ooyabean, IZub the Ancromsing drend
nobold uith increcoo in levolo of potosh on plont helgbt noy
bo duc 1o the voll kmown offcot of pottgsiun im pronosing tho
grouth of nordotematic tigsouc (Ticdale and Neloon, 1975)

Though tho individual offcots of phoesphorus cad potenh
wore not signiflcont in inorcaning the plont heigas, their
oonbincd eoffcct ueo pigniflcant ab ail o%azes of grouth. It
cen be goon fron the nean baeblen that therc wop an iacreass
in trond in plont height with Inercoce in levelo of phosphorus
and potoach end ag such the ewnlative offecet of theso nutriecnts
night hevo inercoged the pland holght sigpificontly. It con
be noon thob the niniopn hoignt wes pecorded for the loueont
iwwclo of phogphorng end pobogh throushout cll the otoren of
cyop grouth, ¥ron $ho oorly otages of growth upto tho 45th
dey ofter coulmys tho highest lowels of T ond K ucse found
to incroose tho hoight of plonlo significontly over that ot
the louer lovcls, Ao regaxdo the rooponag of crops 10
paoophiorus, 1% ie well Imown that the bept regsonse Lo obtained
in tho carly stogns of geowth unich deoreoscs g@pfunily with
tho agproach of nobturity (3lacl, 190J). Bubd tho offcch of
potaca Lo fould to be differcat. Ao modwrity odvences tho
height of plonts incroones with incronse im dhe ievol of

potash oven for tho loweot level of paosphorus. Thio chous
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that P ond K cichd have cmbancod the nlevobicl cctivity in
the coil vwhich nolpod the glont in fixing ctoogphoplce ndtrogen
ond botter ubtilizetion,

(b) Bunber of leaveg per plent

(Table 3(a) to B(o), Tigs 44 Appendix III),

Pron tho toblen 18 com be noted that nitrogen lovele
had no offcct on oltoring tho munbor of leaven in thoe coxly
oboseo 02 crop grouth. Howover, ot 45th and 60th doyo oftop
gowing tho Mphest lovol of nitrogen rofuscd oimdficently
the averese lcaf€ nunber over the lower levolo and acain ab
hervesh thoro uno no differeace due %0 nitrogen lovelos Tho
rmmberr of leoves 10 o goenetic charnater ond oo noroally it
1o not offectod by the nttrogen levels. The refiuction in the
nmbor at the highoot lovcl of nitrogon application on 45th
and 60th day woy bo due o the botber troanforontion of tho
niizogen by destruotivo senesconoc fxon the leaveo to grain
£i1lng, ond at kowveod obtame tho differance noy have lovellod
ofZ.

The effooto of difforont lovels of phosphoruo ead
potaoh wore not oignificant on tho mumbor of lcaves per plond
o} ey of tho grovth obages studied. Dut there vos sz increoase
in trond vith doses of phosphorus in ald the otogen ia mespact
of thio character, whilo modium doge of potesh une found o
produce higheor leaf nunber conpared 46 othor lavels fron
30th day onuarde indicoting thet boyord 20 kg K0 pew ba
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i% pay not he necoocity.

Tho intereotion betwoen nitrogen end potasclum wap
foond S0 be nignificont at 60th day afber plenting and ot
Lowveot. AL both these stapes 30 kg U + 10 kg KEO recoxrded
the pozirmm munber of leaveo. Tho decrenso in trend with
inoreage in levele of nitrogon nicht hove been mopro then
conpangabed by potoosium opplicablon, thereby indicsting the
negeoglity of potacoiun nubtelbtlon clong with nltnosim 0
inercace bho nuber of legves noy plant.

Tho P x K intaraction woo gignificent ot 15%h day ofter
powing and clso ob barvest, The trest ot conbloation 5‘51“3
(60 k¢ .?205 end 30 kg KQOIhB) ond 93152 (60 kz 2‘205 end 20 kg
Kaolha)recomed thae nmexloun mmbor of lesves ob 15th day
afbcr sowing ond at bervost yespeotively. The eipmifisance
noted in the P 2 T In%eoadtion wy poobably he due o the
cutmlobive offect of theac mutriconta in inercasing the mumbor

of leaves,

(c) Hunber of branghcs wer plont

{Table 4 Dic. By Appondiz IV)

2he wooults chou thot ths dlfferent lewslo of nitrogon
ald nob olpntficontly influcmec the purber of branches per
plont walch was in conformity with tho fAndings of Shukla
(19643 mmd Dhnttocharya (1971) in gren. Sinilorly the verious
lovels of phogphorus vnder study 414 not influonce thig
charactor pignificantly, bub co Smerease in the doso of
thoorhoras reoultced in o olight veduction in the muber of
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besnchon. Theoe ooy perhopa be duo to the faet that thoe
doweat develo of nitrogen end phoephorus appliod bave bewa
pugfictent for obteining tho pazrinun rambor of bronches.

o ¢ffeot of podosh in influencing thin charpctor
uaa sigaificant. Thore wes o lincor relatiomohlp betucen the
leveln of potesh and the mumber of brenches por plant.
then tha lavel of potagh wos reised from 10 %0 20 ond then to
30 g por koo tho maober of brancheo incvenood fron 2.49 to
2,9% and .79 respeetivoly vecording o olgnifloont diffcrence
betucen succensive lovels. Fotaoh ip known to intrcose nerie
stenatic tiogue, mointoining cdoqunto uvater relabions olc.
holplog batber plowt cyowth Sncluding branching. fThup tho
fovournblo effcet of pobadh usbo 30 kg por ha in the dovelop~
oant of branchea 1o cleorly brought oubs

{d) Thohor of podules por pleat

{Zoble %4 FigdOe Appomdiz IV)

Tho yegulbo yoveal that the Alfforant lovels of nitropca
d4Q rot cimificontly infiuvence the punber of nodulen pex
piand gl thic {.n in ppreenond uvith tho findingo of tdawa
and Sipgh (1969) end Snith gb al. (1968) in soyobean.

Houowdar o refuction of 6.9 ver cont iv tho mumbor of nodulen
wog noticed when the level of nitroson vne increascd feon

20 to 30 kg por ba. Thiso may be due to the feot that nitrogon
fixving bectorie, vhon provided with reedily sssindlable
nitrogmn, bogooo looo ective in fixzing atcoapheric nitrogon,
thus retaxding the formation of nodules. This 1o in ervecoont
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vith tho £indings of Debin and Ignatento (1969), Toen (1970},
fubes (1974) ond Remooohon 2oo end licdor (1973) in soyobeon
end of Puthuouany (1975), Joyodevon end Gweoihoron (1975) and
Punnoooe and Geozrge (1978) in groundmas.

It eon be poen that the dzercasc i the lovol of
shocrborus oignificantly increascd the nuaber of nodules por
vlent, Phogphorus at 60 ki/be roecoxded tho maximum punber
of 46.97 nodnles follovwed by 45 end 30 kg '9205 por bo with
26.44 and 18.03 nodulen respectively. The increozocd levels
of phopghozus night have Inorcaocd the ectlvity of xhizobia
end thug tho punbor of nodulcs. Sindler increase in tho numbex
of nodules with increasse in the lovels of phoophiorus wog
oboorved by Dochpondo mmd Bothkol (1965) in mmg been, Sharme
amd Gawrg (1973) in coupce ond by Chowdhury ob gl. (1975) in
ROy

Tho offoet of potadh in incrcaoing tho mwmber of
nodulen per ploat uco not oignifleand. Dud o alighs incroose
(12,93 por omnt) oo noticed uben the K,0)level woo inercased
fron 10 to 30 bo/ho and thio 1o in esgrecnont vith the findines
of Cheonoy (1974) in coupeas

(o) Doy wolsht of nodules por pimt

(Tehle 6, Tige7, Appendiz IV}

The doto chow theb noithor the individusl mubtricoto
woy thelr conbinationo o the warlous lovelo did  influcnce
tho velght of godules por plont. Howoveyr, uhen the lovol of



nitrogan wao increascd from 20 to 40 kg por ha thoe welrht of
nodules per plent weo reducad fron 47.50 ng to 36:53 og choving
the oomo pattorn of reduction en notiecd im tho coeo of tho
mmbor of nodulces por plent, This agodn ooy be due o the
foot thot nitrogon £ixing bectopla vhen provided with weodily
egginilable nitrogen becone less active in fixing chnoopheric
nitzogen thus retaxding tho foroation of nodules, Hiniler
roouldo vore reported by Rubes (1974) in coyabenn, Jayadoven
enl Srecdharan (1975) ond Punncooe oad Geoxge (1975) in
groundnut, and by Paponiocolaonr ob agl. (1977) in beong
(Ehagenlug yulrario).

Though the incrcenoniol doges of phosphbozus Ald nob
oignifioantly influcncs to vcleght of rodules per plent thore
una netually on ineresoc fron 55.14 ng 60 57.78 ng when the
lcvol of phosphorus wes inorcased fron S0 to 00 kg yor ho.
The fovourebico offcet of phoophoran in incrcasing the nucber
of ncldules por plent ndght have oontrituted 4o tho inercase
in dey wolght of noduleo poxr plent. Siniler reoulto wero
obtained Dy Alnoido gb al. (1973) in boano, Chavon end Garg
(1973) in cowpep, Chotdimry et ol. (1975) in gxon, and by
feposoben Boo and Heder (1975) in soyobean,

The levelo of pobdash could not wvory much $ho velght of
nodules por plant. ithen the lovol vag increacced fxom 10 %o
20 kg tho imercese in volcat woo only from 42.92 o to 435.14 og
wndch 1o very lou conpared to the offect of nitrogon end
phoophorus. Thio indicoteo that potach doco mot hove much
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effeot on nodulation.

I, Yicid end yilcld abdribubop
() Dumber of vode pow plomt

(Tablc Ty Tige 8, Appondix V)

Pho rooulte rovenl thnt tho diffcrent lovels of nidrogem
a4 not simificontly influcnoe thio choracter. Dub an
increaco in numbor fron 3.83% to 10.03 wao nobed vhon the lovel
of nitxoger unz inerenoned foon 20 to0 50 ke per he afbor which
there van 20 offcob. Tho non sicmificent offest of thoe lovols

“of nitzogon oz thio chaynobor ehovs thab the loweat levol of
oitrogen triod woo oufficland 40 profuce ophirmum ouiber of pods
»or plond. @hio 0 in aovocoont width the Lindingo of Ponwoy
ob g3« (1977} in black groam.

The non oignificont offeet of Fhoophoruc on mwbor of
pods por plent chown that tho louest lovel of phoophorus
(39 kg per ho) wao guffioient to obbtoln pozirnm nurbor of pofisc.

Tho deeline in the mumbor of podo fevon 10.24 40 9.80
vnen the phogphoruo lovel wao inoreased from 30 to 60 kofhae
indleatos the nosabivo infiuence of this putzions on pod
forontion beyond the lowcph lovol tricds. The P upteke or P
requivcnent of tho exop boing vory low (6 = 7 kg per ko) tho
Iouest lovel 0f 30 kg moy ba cufficient to supply the quantity
regulrod by the crop ond go the offect wao not sigpificant
with tHo lovels tricd,



Tron the repulto it 1o ocen that the effect of potonh
ves imtficont with respeot to the number of pods por plant.
There vas a lincor relationchip betwoon the levels of potosh
ond tho namber of pode pey plent. Uhen the lovel of potash
ves fncreased fron 10 to 20 kg end thon to 30 g por ha tho
ntmber of yods inorecased fron 9,04 10 9,67 and 10.97
respoetively, zocording o significant difforance bobtucen
pucccooive levels. The favourable offect of potash in increcsing
the aunber 0f podo por plant hos thuso been brousht out cnd
thie 1o in ogrecnent with the £indings of Gubobein (1978) im
cvomAnmst ood of fonkera Raddi st gl. (1976) in soyabeon,

() ZLonth of pod
Cable 8, T'ig.e 9, Appeadiz V)

The dabta show thot the offcet of nitrogen in Aneveasing
tho lcngbh of pof romoinod undforn at the different loveld.
Sindlerly the vewilovs ilevclo of phespbomugs 444 not chow any
oirnificnet effcect on t:io chovmotor. Thus tho non~favourable
offoct of nitrogon smd phoophorus beyond the lowest levele
tricd (20 &g nitrogen and 90 I phonghorus pox ha) ic broucht
out, to increapc the pod longth.

torvlication of greded dogeo of potooh rocoxdcd signi=-
ficent increace in length of pod. The hichost meen pod
longbh of 5.4 ¢ uan obyerved ab 30 k3 K0 por ha. Tho pleni=-
fleomt effeet of X an pod length indieaton tho importance of
thio mmtricnt In incronoing goed yicld of biech grom.
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(¢) Duober of sacds ner pod

(Peblao 9 Tige 10, Appendiz V)

It can be scen fron the rosultn that the offcet of the
worious levelo of nitropen wdor aotudy was wnifosn on the
nusber of cceds por pode. B1L tho threo lovols of mitvosm
gove more or loos idonbdicol nvobors of cocls por pods Slace
the dongth of pod ond the puiber of aocdo por pod ave rolatod,
the offcet of lovels of nitrogon was elso found to be nod
olgnificont in secd nonber. The non slgnificmt offent of
nitrogen on ihio charootor nicht bo due 4o the non pignificant
influcoce of thio mubrient on length of pod, to ovidenood from
Zoble G, Ao in the Samo of aitvogeny the cffeet of phoophorus
aloo wop mob sipnificont ulth roopeet 4o this ahwroobop.
Sineoe thoro uco no cigmificent dlfforence in length of pod
for the Gifforont lovole of ghoopihorus, the runber of seede
per pod vere aloo not affccted by the digferent lovolo of
phoopporns tricta

Tho olonificmb offeot of potash in inccosing the
meisor of occdo por pod nay be Guo $o tho alpgnificant offcet
of this nutrient in izorveoning the lemgth of pod, of ovidencad
fLron Foble G.

(4) Pcod yield Per Plant

{Zable 10, Tig. 11, Appendiz V)

Tho non oimificont offcot of lowolo of nlixouscen
on ocod yicld per plapt noy wo due 4o the non sigaificont

effcot of thio mutricnt on tho zmumbor of podo per plont,
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Jongth of pod end the munbor of sceds par pod.

There was aloo no'eigniflcent effect for the difforent;
loveln of phoorhoras with roopeet to this charaoter, uhich
onain voy bo duc to the non eignificent offect of pRoophorus
on the chove nentioned yield abttribabtes.

Tron the results obtainod 1t 1o ceen that the effcet of
potoch veg oimificond in inereacing the soed yield per plant.
There ues a lnear relotiongalp botucen tho lovels of potesh
and tho yleld of secd. 1haon tho lovel of potaol won incrpeancd
fron 10 to 20 &g ond then 4o 30 kg por bo tho gecd yileld por
piont nloe inoveoped £ron 1,44 3 60 1.063 g amd 1.0 g
reapeotively recording o mlgnificant difforcnce betugen
gicoeonive lovolo. It con be scen £yom 2able Ty 8 and 9 that
potech epplication significantly incronscd the nuabor of pods
per plent, lonsth of pod end mucbor of scodp por pods Zhe
cumilative effoct of potosh on these characters might hovo
olopificently contribubed to the inozecse in the yicld of
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peed. Siniler increese in secd welght por ploat vith lnerenoing

reto of applied K0 vos obtelned by Ueieth and Forotor (1976)
in £icld besng.

(e} 180 _seod weldht

(2atlo 11, Tig.i2, Appendiz V)

Tho rooultn reveal thob the ricen volueoof 100 osed
volgad pecozdcd wore nob affocted by the verious lovelo of
alsrogen and phoophorus ipdicating thab tho louwcos levol of

theoe nutricats applied olrht hove been oafficient o cbtain
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optime 100 oeod weichd, Oinilor non oifmlficant rosponsa
ulth lewolo of nitrogen ond phogrnorus wos oboorved by lallk
ob ol 1072} in cownon.

Oz tho other hond, the offuct of potech on thip
chnracter, wao significants Totach at 20 or 30 kg ner ha wan
ouparior to 10 g ner ba opdl tho maxdoim 100 gocd woight of
4,02 ¢ wmo posorded by tho potagh ievol of I ko pe» ha. Thus
tha fovourablo cffoot of potoon in the forcation i develop=
oot of gosd is brought oube This reculs io in agroezond
with tho findingse of Doleo and vherwood (1903) end Ganliara
Joadi gh at. (1976) in soyeboan, and of Ncnoth end lopotor
{1070) in £1013 bDoong.

(£ Graln yiold

(Table 12, 245 13¢ 7 pondlz VI)

ke gosulio revesl that tho various lovols of pitrosen
triol produced ro significant aiffercnss in $ho yieldo of
ooclos  The non eignlfiecant dlfferences recoricd botucen
lovels of U on yicld contribtusing footoro, noasly mylor o
podo poxr plont, lensth of pod, nucbor of scodo por podl, wolshd
of cecd por plent and 1030 ooad welpghd, wifht bove rogulted
in a oorc or loos wlfown rrain yleld with lovols of nitrogon,
lowever there «woo & elipght increase in yield froo 1506 to 1562 ke/ha
whon tho level of nitrogan weo inorcased €ron 20 to 90 kg
por ha showing tho Sovourable cffcot of thio muterlent on gead
for:ation}aftcr videhn tho picld ues rodvoed. The non oignifieond
offeot oi‘/the varioun levele of nltrosen nder ntuldy chown



thot tho douest lovel of nitzogen tricd might bave boon
oafflolent to obtoin optima cocd gicld in black gran, This
i0 $n oproonond vith the £indineo of Hommor and Mojtehodd
(1970) in chick pen, dry boono and couwpeo, l'oldl ob gl.
1972) in coupos, Vaoyepal oud lorschan (1974) avd Panwor
eb g, (9976) in Ehescolug curcuge

Zhe non pipntficont offcot of phogphorug cn geed yicld
noy bo duo to the non pignificent offect of phosophorus on the
yicld contzibuting fectors, ramely mzbor of pods per pleat,
longth of pod, mmber of peode por pod, groin yicld por pland
od 100 gredn woichts Tho crain yiold chowed o xedustion from
1579 kg to 1524 vhen the £ leveld uao inecroased £xon S0 40
45 15 ond boyond 45 Iig thore wao no further approciedle
redection ublch indicaton that Doyond 30 ko ;?205 tho orop
does not roguire any phoophorus application. Sinlisp non
algnificont reopongo for levels of phoophorus wao ohserved
by Dohl gt gl. (1969) 4in block gran, Anon (1974) in bledk: gran
ol oo gran, Jannejol Sharoa (1974), Addy (1975), Jonoon
and Dvans {(1975) and Singh (1976b) in cowpea. Potkov (1974)
in Phopoolup wulgoris ond by G311 and Cheoa (1996) in cumnep

ounne
I% con be posn that tho offcot of different lovels ef

potach was olgmifioont on graln yiolde A lincor polationship

betwoen igvolo of potach and grain yiold wab noticod. then

tho level of potosh vos iborcaccd fren 10 40 20 kz and then

%0 30 Iig per bho tho yicld wao inoveeped fron 1355 kg to 1514 kg
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end 1757 Lo/bo renpeotively recoxding oignificont dlffercnce
botueen euccecoive loveld, It com be seen from Zobles T, O
9, 10 oud 11 thob potooh application had signdflcantly
inercooed the nunber of podo peor plend, length of pod, nunber
of ocedo par pod, oeed yicld por plant ond 100 seed wolght.
Tho cumintive offont of potach on thooe yiold contzibuting
footors might have olpnificently inoxecencd the oeod yiold.
Sinilor zeoulto woze obinined Ly Dexaf ot al. (1908) cnd
Souhnoy ot ol. (1975) in bled: gren, Chesacy (1974) cud
Jounoen and Dvomo (1975), in coupos, llitkaecs (1974) in ensp
Boong, Shevelova (1974) in poon and Ihegooluo wyulparls, Henoth
ond Torster (1976) in £icld boone and by Termar (1977) and
luotafo gt gl. (1970) in groundnut.

It can be ooon fron Toble 26 that groin yield chows
pignificant end ponitive sorrelation uith the yleld contrie
buting Loctors ko nuoher of pods pow plent, munhbor of
soods poz pod, longsth of pod and 100 sced voighde Diniler
high pooitive corrolostion botucen yiold ond the abvove-mientioned
yicld ohtribaben vere rocordod by Vorma oud Dubey (1970} in
bloek gren.

() Ihuse viold

(Tablc 13, .T4g. 13, Approodiz VI)

2ho regultn chouw thob nono of tho threo Loctors nox
their Interoctionnshodany algnificont offoot in inorsaging
tho bhuen yield., Tho non nignificant cffecto noticed with
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lovals of Ny 2 and ¥ on thip chorncter moy probebly bo duc
to the non simmificont offecds of theso mutrients on the
pajority of tho growth cheractero.

Taough tho lovelo of nitrogon eould not sirmificently
inoreane thoe bangce yieid, the hipghest level of 40 kg nitrogen
inercanged the yicld by 155 kg por he over tho lowcot lowel.
in contract to thio phomphorun conld inowrease the yleld wpto
45 kg 1)20‘3 por La over 30 kg by 224 ks thoush tho diffcrences
voxre not sigaificent. Ab G0 kp/he phomphorus depresocd the
yiold of ihwicao., Thio showo that boyornd 20 kg nitrogm and
20 Iy PEOS tho bhuoa yloid vill mot be sippificantly incrcasad,
In the caos of potedh though tho graln ylold was infiucnoed
the mos yisld rensined noro or loca conntant for all tho
loyels tricd.

(h) Horvesh index

(Zablo 14, Appendix VI)

The non mificont offecto of lovelo of nitvogen and
rhoophozuo on harvest indez indicato that the lovels of
mtrionto tried hod po influonco on tho ceononie yicld of thiwg
orop. Dut o siight incrcage in tho xotio, uith increaced
devels of potash though rot pignificent, chowp the influence
of thic rabrient in increaning the coed yicld.

(1) ZIoied dry patter nroduotion

{Zoblo 15, Tige 14, Appondliz VI)

The ropulte roveal thot the offeet of nitrogem end
rhogphorus in inorecasing tho dry paltcr was nob pignificont.
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1% -can bo acen thab oizr;osﬁ a3l the qarowth ond yield promoting
chnrachora romoingd wrilforn with levols of nitrosen ond
@imsﬁﬂoma ol oo oueh tho total dry mabtber production wes
not sigmificantly influtnced by nitrosen and phoophorug.

Tho gignificoald differenco Bebucon levels of potash on
sohal dvy natter producticn may be due o the significent
inflacnco .02 Hhin mubpiont on yicld end yield promoding
charooters, 6o ovidenced fron thelz meoan tabled. The abave
rooult o in ooycament with the findingo of Mitkecs (1974)
in snop beens, and Tormsa (1977) in ooyboan.

111 Uphole otudleg

[4

(o) Uptaite of ndtrorcn
(Zable 164 Flgs 15, Appendiz VI1)

~ The reculta chow that though thoro was initiacd
increeat in nitvogon uptcke wiwen the level of mitrogon wag
$norcescd £ron 20 to 30 kg per ho, the offeot weo non sigui-
fieant and thio ghous that tho ¢rop Aid not conbinug %o
ghoozb thio putricnt in proportion .‘to hRia! sﬁz; Je ThO nOR
oignificont offcct of phosphorus on ndbyopen upbolke noy be
duc o tho non significant cffeot of this mutricnt on dry
nettor produstion. -

Tho pipndflcamt iperesce in tho nitrogen uptoko with
inoreasc in lovelo of potash may ba Que to tho aignificont
influenco of thip muticab on tho nerietcnatic cetivity of
the plent uvhlch zeoulted in the inoreooo n total dsy nabter
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woduetion with a proporticonate lnorecne in nitrogen uptoke.
Thio Lo in egrocoont with tho f£indings of Chovalicy (1976)
in soyabeoiie

(b) Uptoko of thogrhiozus

(2abio 17, Tig. 16, Appondiz VII)

It 1o ocen $het incrcano of nitzogan to 50 Ly oigal-
£ioontly incrvenoed tho uphoko of phopphorus ovar 20 kg nitrogen
and boyond 30 g tho incweoso ves not sippdficont., Addition
of ormondacal pitrogen (ormontun gulihate) ot plaating hog
beneflcliol cffectn on the absorpblon of P by plonto. Gruous
(1959) kao ilgtcd verious roasono for the offoos of nitrogen
o phopphorug upsalie, Oinilar poaltive inflincioc of nitrogen
in incpesning tho phosghorus uptske of plento oo xoportedl
by Sinta (1971) in rxon.

Tho pon olxiificant offcot of pucaphorun on the P
uplalo ooy bo duc to the non nirpiflcent influcnco of thio
mytrlent on the dey mobter produetion, She trend for inercaso
with incrcoce in lovelo of applicd phwo-borua indientea the
ehgorption of thio pubtriend in proportion 4o Lo cupply.

Zulo io ir ggreement with the £indingn of Dojendran ob ale
(1973) in Figseolug rmmrp ond of Shorma ob oi. (1974) in
seeon o,

The non gignificant influcmeo of the lovels of potash
on phoophorus upbalio shous that pobach bad no infivence on
the obgorption of this nutxieat.
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{c) Untoie of mobnoh

(7eblc 18; Tigs 17, Avpendix VIL)

The non elgnificent offect of vorious lovels of
altrogom on potanpion upteke ooy be duc $o the possiblo
bloaing of potecsolun icuo ob highor concontrations of onmoaiun
fono in She goil (Tiodalc and lelson, 1975).

Zohojo (1950) roportod that tho potessiua uptelo of
pianto 1o nornnily indepondent of the conconbration of
cvalleble or tobal phopphorus in the coil. %he non cignificond
cffoct of © on poted: uptako obuerved in this otudy io in
gerecaont with the above findinco.

The potadh uptalke of pilamto incrcuscd cignificontly
uith inexcosed dovels of potash application, The lincar and
slgaiflcont increnue fn the praln yicid, oo uoll ag in potash
uptakosobgerved bobuoon gucecasive lovels of potash indicabesn
tho conbinued chaorption of this mutriont up %o the highoot
dono opplicd, %he corrclation beducom Grain yicld gad Kgo
uwptako Lo olco pooitive end highly siondficomb. llorcover the
luzory canmmption of poteooium by plomd®d io woll lmowm.
Thase f$ozcthor might have resulted in high uptalto of thig
nutriont, Oiniler reoulto have beea roportod by Bohoja
£1966), lorighankor and Kughuobha (1971) in und end by
Groncoon (1974) in coyeboom.

IV, Queilty cherochbors
(o) Frotcin gonmbemt of the mwin
(Pable 19, Fig. 18, Appendiz VIIL)
Tho nom oigniflcont cffect of mitrogen, phoophorus
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andl pobessiun ond tholr interaotions on the protein contant
of the grodn ohow that the louwest level of thone nutriento
trlcd vap ouffloicnt to glvo optlomnm lxmtbin conbont of needss
But o olichb trend for incrcese noticed on the protein
contont of ceeds due to the increased ievcle of nitrogm fron
20 o o 39 L bringo oub tho fovournblo offccd of mitrogm
in tho proteln conkent of socds. Applicedion above 30 kg
roduecs the protein conkent indicating thet deyond 30 kg
tho effeot on probein profuation Lo adveracly affectcd.

Applicotion of phoophomo aloo slishtly incrcased
$he protein contont of socds chivulng thereby o fevourable
offeot for this nutzimt on thin chavaoter. Siniler non
olgnificont offosct on tho sood protoin content ulth tho
opplication of nitrogcn awd P was roporbol by indlk ob gl.
(1972) in coupce cnd Singh ot ol (196G9) in poo. Sinilap
to nitrogen and phoophorus levels of potosh elso dld not
influcncs oignifloantly tho protoln contomd of the groin,
Tt contyary 4o nitrosum and phioophomin, potash dhoved o
doorcaping trand.

{lim K helpod te incrcoge tho groin yield, 4%
naduocd tho potoln contout. Similoy non odlgpificomt reosponoo
of potapoima on protein conbont wagd zoported by Bhuiyo ond
Chowdlnry (1974) in groundnut,
(v) Grain protoin yicld

(2oble 20, Pip. 20, Appomdiz VIII)

Tha feain protaoin yield wns not oigeiflcontly affocted
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by $ho vartous lovels of nitrogen and phosphorus. It con be
neé.n 2won Pables 19 and 11 that the protein content of gredn
and 7icld of srodn wowe nob affected by the lovels of
nitroron ond shoophoruo ond honee the gpoin protein yicld
oloo chowod the semo trend,

The pignificant offcot of potash on thio chovector
oht be duo to the oigniflcent linecar offcet of tihdo mutxicnt
om yicld of sesdo. Tho stealy enl progpespive lrercooo in
grain protein yleld notiocd upto tho highent level of this
rateleat (50 kg per ha) rovonlo the influcnca of potogoiun
in obtalning camiimm prain protoein yicld. Though the protein
oontent van raduscd Gua to lovels of ¥ tho pyotoln yiold uos
cooponpated by the hipher grain yicld., Thig 1o in agrocncend
with the findingo of Hochperost ond llengel (1973) in Viclo
foba cud loztmo (1976) An ooyoboan.

(c) ZIzotein contont of bimina and fodder smotein vicid

{Taoblos 24 end 22, Tig. 19 ond 21, Appondiz VIII)

Tho dote procented in tho above tables revanlcd thab
none of the 4reatnonto or tholr interactions oignificantiy
influcnced the proteln coutont of bhuso cnd folddor proteln
yicld. Iowower the inoronsing trand noticed on thcoe chasuotors
uith increnning lovels of mitrogon oy bhe Que o the favourablo
oifcot of nitrogen in protein fornation cnd bhuga yicld.

The non clgnificant cffoot of phosphoruc oa tho above
charvoeters mdahb be duo to the ron cignificent cffoet of thio
matricat oa nitrogon upbakc. Doyond 45 Im }3205/113, tho fodder
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protein yiold wog doerenscd.

It ooy bo noted that oo the level of potosh uas
incrcased from 10 to 30 kg, tho proboin yiold wes deorcancd,
thouch not algnificently. Thio io due to the proportionnto
deoorenoe in thoe protein contend of bhuss o uell no the
conobant volues of bhuop yiold wiioh indicaten that Kao bod
no sipificant influonce ca the fodder proteln yicld. 4
oinilor reouly hos bemn poporbed by lochparest end lemgel
(1973} in Vicie foba.

Ve Zoll gnelyolg
(o) Soto) nitronen conbiont of tho ooil ofbor tho ozporinent

{Tablc 23, Appendix IZ)

Tho total nitrogan content of the 2oll ung not aigni-
Zicontly infiluvonood by the lovelo of nitrogons. 16 ¢om bo soen
Zpon Tables 5, 6 amd 14 $hot the munber ond volcght of nodules
per plont ood nitrogen uptalie vore not pimificcntly influenood
by levols of nltrogen ond thorofore aloo tho nitrogsen coatob
of tha soil.

The non odificont influsnco of phoophorus on nitrogon
contend of tho ooil ngy boe due Yo ito non eipnificant cffcot
on welght of noduleo (nd nitrogon upbalie, Iiilorly the
lcvela of potooolin gleo ranained unlform with respaat to
wotal U content of tho coll as K hod mo influcnce on tho
Humber of nodulas poy plont and welght of nodulco por plont.

The noximm nitrogon content of the ooll noticed in
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Boononos _cuvve end cconopden of nivroron, vhonphorng ond
Dobogh anp Lonsion.

The responge of block groan to ndérogem vas Zound %o bo
rop pimificant end honoo &6 S0 not poooible to cotlonte the
optimn dose of nitrogon. 2o the lowest lowel of nkbrogcn
telod Leo. 20 Lgfho con be conoldered as tho &«5&5‘%2—;% doga of
nitrogon for bloclt cxeni,

The yegponge $0 phopphorus wao cloo fouwnd o be aon
eirpificont cnd hepoo the louset lovel tricd i.o. 30 Infbe con
be consldeored ao the &@% doec £op thio crop.

Rerpzding the pespomge 0 potach, thers uos cignificant

differcnee in yicld and the rooporse was incal Vide,
¥ = 201,41 x » 1942.95 whave z = HE ,

Tae ceononleo of nitropen, poosphorus ond potoch
application preasmted in Toblo 27 Toveal thet vith nitrogpon
o dovel of 30 kg U/ke gove the moxitom not profit of
2.5126.20, ULth phogrhorup e lovest lovol of 30 by Peosfna
cove tho nasim not proflt of [3,3215.72. Ubth regomd 0
potosl, pince Ehoro weo 2 lincer ingrecse in grain yield uvith
hishar lovels of potoch tho naxioe net profii of D.3695.430
uvan obbalned ab the bishcod lovel of 30 Ip KQO/‘:M::'
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{eononico of fortilizer opplicationls,

Tablc 27

Treatnonts Voob of Addi=  Total | YAold Yield VUslue  Value Sotal  AdGitiomsl Uet
produc~ tional coob of of of of of bhmog velue of peofit profit
tion coot of prolduc= [woin wuse grain © ¢ B.0.10/  grain fron the
exeluding tregt= tlon kp/he bofne S.3/kz kg ol treatoert
the dreat-nent hhaoa over the
oent lousst

level
F3 £3 3 ] x| I3 3 i3
I kg/ba
20 1677.00 92.60 1769.68 1506 2465 4518 24650 £764450 —-— 2994 .62
30 1677.00  159.02 1916.02 1562 2565 4686 256430 4942.30  177.00 3126.28
40 1077.00  135.37 1362.,37 1550 2020 4764 262,00 4936,00 172400 3073463
1’205 kg/ha
=0 1661.35  105.15  1704.48 1579 2432 4737 24580 493020 — 32315.72
45 1661.35 154,63  1016.04 19524 2686 4572 265,60 4535700 =142.59 3021.56
€0 1664,55 206.85 1067.60 1523 2550 4569 255430 422450 =155,30 2957430
EA0 Eg/ha
j [¥] 178870 13.07  1802.37 1355 2548 4005 254,60 4319.80 —— 254743
20 170370 27,33 616,03 1514 2549 4542 254490 4796490 477.10 290,67
50 1788.70 41,00 1820.70 1757 2530 5271 255400 5526.00 1206.20 369630
lloon 17089.02  107.02 016,03 542  2549.11 4625 25491 ABC091 3064.08
Dricec of 1 kg Ul 2 13,4403 Price of 1 kg groin = 33400
Ox = D344 e S Gae = H2510

Price of 1 kg3 1’2

rico of 1 kg X0

7

4

e 1637

01



SUMMARY



STLLIARY

An investigntion ues wndartalion in the Instxuotional
Forn, obtteched to tho College of Agriculture, Vellsyani
during tho poriod fron 20th Janunry to Tth April 1979 to
£ind out the effcet of groded doses of nitrogen (20, 30 ond
40 kg/bn) phoaphorue (30, 45 cnd 60 kpg/he) ond potesh (10, 20
and 30 kg/ha) on grouth, yiold and quallsy of blachk gran.
The expervinand wos loid oub in e 33 factorial crporinent with
$wo replicationa, Tho higher oxler inbew sctions IEX and
ke were pertiolly confounded in roplication T zmd IT
roppectively. The reaults of the ohudy ave sumnariced below.
1. Different lovelo of nitrogen, phopphorus cnd potagh
hod no significent offoct on plent heigat ot uny‘:ﬁ;"égeu of
orop growth. Dub the P x K intercetion woa significent a$ all
stegen of growths, The bigheost lovel of X in combination uith
tho highest lovel of phopphorus gave paximwn helpht in the
early stoccs but in the labtor stases the lowoot level of
phoophorus in conbinntion with the highest levol of B gove
the naklzn plont helghb.

2, IDitrogen levels hed oignifiocont negative influcnee
with inercacing rates with respecet to0 number of leaves per
plont on 45tk and GOth day after cowins. Fhosphorus end potesh
had no oipmificonb effcet on nunber of leaves. But P z X
intorootion wan significent ab 154k day after soulng and olso
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at harvest. Tho N x K interaction was aloo simificant ot
60th dey oftor sowlng end ob horvesb.

Be  Tho numbcr of bronchoo ineyoaned signlficantly
with incrcase in lovels of only potosh recording tho naxirun
mumber of branchos of 5,19 ulih 30 kg 8.0 per ha.

4. In tbho nunber of nodules per plent, yhospuorus alone
had olpndficosnt offeot secording tho nasimman nunbor of 46.07
nodules with 00 kg 9205/ba.

S« Hono of the (resgbucnty had ony olgalficsnd offcot
on tho dry wadight of nodules per plant.

6. Teither nitrogen nor phosphorus bad ony influenco
on the yicld attributing chorachesn such g8 mumbor of pods
per pland, loogth of pod, mmber of veeds poex pod, seod yield
por plons anft 100 secd weilphts In the ¢ege of potash there
wos o lMucar and cignificant inereape with increoss in the
doevel of potask in the nucher of podo per planto, lensth of
pod, nuhor of seodo per pod sead yield per plant and 100 geed
volgite

Te Tliérogen ond phogphoruo bad no significont
influenco in incrcsoning tho grein yiodd per he vhile potash
ot 30 I3 por ho recorded tho noxlom grain yield of 1157 kg
poar ha vhich vas gignificontly highcory when comparced to the
lovar lovolo,

8. Uelther the infividusl offect of nitwogen, phoophorus
and potach noy thely intoractlono wore olgnificont in inorcening
tho b yicld per ho.
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9. lawrvest index wao not affeoted by the lovelo of
nityopen, phosphorno end potach.

10. “otol dzy nattor producticn inerensel olguiflcantly
with inorease in tho lovel of potach, wills nitrogen and
vhosphoras bed no aigpnificent offect with zespoct to this
oharactor.

1% L€fcob of potnach alone woo significant in incrensing
the pitrosen uptoko by the crop. Potodh et 30 kg per ha
regoxded the nexioum uptaio of 125.77 ko ndtTogen pez ha,

12. Uptcite of phogphorus wan siponificantly influcncad
by the loveln of nitrogm enly. The noxirun uptalc of G494 &3 lha
wao recordod ob thoe nitrogon level of 40 k3 pex he.

1%. The cffeot of potash nlone wes olgnificant in
Inoreacing tho potash uptalto by the crop. The moximun upteke
0f 27.09 kg por ha voo recomdod ot tho potash lovel of 30 &g
PCT hoe

t4. Protoln cootant of the grain wes not influcncod
elopificontly by noma of tho levels of 6, 2 and X tricd,

15, Che offecot of potooh clone wac sigai¥icant 4o
increace the graln protoin yileld ond the moxirum grain proteln
yield of 410.86 kp/lw was recordod at the potesh levol of
30 k3 per ha,

16. ZProtein content of bhmaa £ollowed the vory oone
pabtorn as that of the graln,
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17. 7Though the lovels of nitzogen, phonphorus and
potosh and  petash bed no influcnce in significantly affcoting
the fodder protein yicld. fThe hishesk yisld of 596,22 ky per
ho was obtainod with 45 kg 1’205 per ba.

13. Total nitrogon content of tho soil aftor the
exporinont wag formd to be elgnificantly influenced by the
P z K intcrcotion.

19. There woo no oimifiecnt offoct in tho avalloble
phooghorug and potasslun contentd of the soil aftor the
exporinont i th Alfferent levels of nitroren, phosshorus and
pcmei; and thelr intereobliong.

20, Grain yleld uos simificantly end positivoly
corpalatod vith tho yicld attribubtes, nitrozen uphaie,
phosghorus upbate and potash upteke,

Dry matter production wes positively il cignificantly
corvelabed with nitrogon uptoze ond potach uptake.

21, The maxima net profit of 2.5696,.30 wvan obsained
ulth 30 kg K0 per ha.

¥heo meooent lnvoptigabion indlcebep thad block gran
requires o fortilizer doge of 20 kg Iy 50 o 1’205 and 30 kg
Kgo per ha, £or giving bighor yield in rice £allowo undey
Kerale condition.

Tudore line of work
Pron tho investigation Lt is scen that blach ran, con




reopond $0 ovon higher lovels of potash beyond 30 kg tricld,
in wlec follous, Hemeo furdhor tvials with bigbaor doscs of
potoodh hove t0 bo conduoted to iz dho oplimmm doac of potach
Lo thio cxop,



REFERENCES



ROZIRTICIS

20347, HeTelle (1975). The offect of nltroson end phoophorus
fertilisasion on yiolds end nodulabion of cowpene I[inocllancous
poper, Coll Hooearch Inchitubtos 200

A%arml. Qeifey Bohl, H.K, and loolani, LK. (1970). .coponse
of gucnor oung to lovels of Tioophorus emd irpipetion wdcr
different dotos of plonding. Iodion J. Acrone 81(95)s 290-291.

endncida, Dole Dley Ponsanhia, GeG. omd Pontendo, Ae DD
(197%). Lffect of lining ond of phogphorus apd nitrogen
fortilizer on noduiation and ylold of boans {(Ihopeolk:
wulcari ‘).1 Feoouipa Amponceunris Drogileirs, mﬁ Qu
L7 127=-130,

2fnend  Froakash (1659). Soil and folier application of
phooviotes.  Frog. ni Ammual Lorkohon Conference on Pulgo
Crop IART, Wog vo! -

#pnopyrous. (1974). Uet loxd polsopn, veys apd peong of ooxle
piolnn production. %Yochnical Dulletin Dircctor of Agrlcultura,
Uadrost ppe 00~01,

Anonymous. (1977). Dleoponoe o IO, inoculation cnd P ia rod
cren, Joport of Repeorch woric dono on Puloco. AICLE, lindn
Contre, Ganceloro (1977=78): 33.

Azrors, S.0. gnd Tuthrn, T.P. (1972). Ioprovonant in the
quality of Fhoscolug gureus Iinn, by the opolication of pulpaur
Fioaphorug nitrogon. ipdlan f. gexio. Sheme §(2): T7=05.

Ayicroyd, Yelle and Doughty Joyoo. (18964). TLeopumes in hunan
nutrition, T.A.0., Dode 16064,

*Dadonur, Velay Sabyonerayono, e ond lovonark, C.Ve (1076).
influctoe of lipe end phoophorun io dho gicld of bLlaok gron
and upbole of H and P, Curm. Rog. 5023 29+30.

“Bolay Ve (1970). 7The cffcet of rineral matrients o tho

rrouth of poybean. Iucevord ghiintifico, Ingtitubod Aszononic
finloore, Asponomia. 121 W=l

Daing, H.8. (1967). [ffact of covlicd matricato on soil
foxrbility, chomical conpopiticn and 7icld of ficld beanse.
Indion 5. Acrone 132(231 200=200,

Dﬁg. KeSe ggs‘_))éﬂﬂo‘%a%onmip botré.'cm applicd nubrien_?s,
D cooroaition ond yield of beanp (Yhopcolun widrarig Ye)
Indion da Angon. 14(1)3 60024 -




ii

Danericc, Hey Pos, . cud Shotdochomiec, T.Ue (1967). Tubzitien
of Inborito pono gpowinud in ‘oot Bengal. Jomb. Houg.
3?3(9)3 41”4*2¢

PRorplon, fey Iiaﬂrlg&cz! Deley Mgﬁ. Do ol Forens Gells
(19703« Heoulto of fovhilicer txl with beono (Fhpgeoing
salroric)s Anpononda Szpniont. 20(53s D55+300.

o0abin, J.1. eat Ignokonzo, Tuy . {1900), T€2cet of plomt
denoity ond mineeal fextilisozn on soyboza yleld in tho
Central Chopnoga oone, 120 timizyorce oel'lhoo. Aled.

28 34“4-5-

BokL, Toiley SmZi0ye Je0. and loolani, l.4. (1969). Deaponoo
of urd (Ehgnooius mao [oxb.) to ophatic fordilicotico.
o Boge Tuniad eraic. Univ. §(B5)s GOC-bIG,

Tensoo, U.Ds ad Altwlbdon, Deds {1072)e (£foct of fertillzor
ni tTogen, ayhorus end pobaggdun on yicld omd nutrient contond
of Tce goyboen. Amrone Jo G4€6Js 743740,

Thobin, 1.0, ond Choudhusy, S.0. (1972). Sffcot of thoophoso
and lrrigation lovelo on graln yield of oumncr rung. Fevb.
Teud. 171432 3738,

Thottechorya, D. (1979). Lffocto of fersilicors om growth
cod yicld of boroco cron (Polichon biflorug) in lotowito
uplapdo. Ipdioa Aowlce 15(9/2)s 109-168,

Bimlye, .. ol Choudbury, 5.4 (1974). If2ceto of U, 7,
K ond S op tho protoln ond oll contont of groundnut (rowm
in Bgphmoputra fiood-plain goil, Imdicn J. earig. Jel.
2401138 151754

Blogk, Ced. (1960). Hotl Plont Dolntionohln Fobllohod by
John 55.19:} and Som':. Ing, Ticu YoZs, ool .{ éﬁs: 1~792. 7

nozocmmy Ly Cojocnru, Cee Sirbesen, L. cod fnton, I. (1997).
UEfeot o% inoroacing reto of pidrogon opplicd uitk o conpdant
ggaozomgatc of » m&c grwixm fom gegdnenn ?Efium lecer ‘vxc&m

ocne of ¥ {475 i e soreayd Stiint auy Inotitu
Armononic ’Mvmﬁtma;g. ArzonGrdn, 34 G5wll.

Dxiacny SeJ.1a ond Jonochon, Ce (1973;. ¥icld of ecupes
(Uirnn oincnole = (Vicno wirméoniabn) vitk the cpplication of
3ino and ¥ on oocvomng oolio. olchbin Infornative Inotitnto
dg ;gmg_?ts.m!. g Agropconlering TJgIvggo%icﬁ dc Opienda,
Arponosia 38 Oy




il

Chattoriet, Bl Boguib, Ae ovd laith, 5. (1972). Fhoophobo
nopuring of soybcon and Jto offced on ubhcot yiold. d. Indion
fog. Sofd Holo 2004)s 375-578.

*ohoonoy, JaheDe (3974), lorfornomec of coupcn ove 'Dlaclk oy’
in Cuyona ag offocted by pouonphorug end pobodoiu, Jurrpialbg,
ga(2)s 193-499.

sohovellery 1, {1070). Dooponae to poboopiun fortilicers,
Abporption pattors of mubtvionts of soyoboon on ALLODN.
Inforoations Zechnigueg, G938 715,

“Chogalior, . (1978). The yveoponue of etyshamm 40 potaccoim
Portlliser. In Fortilisop uoe ond production 0f corbobylraso
and 1ipido. lorblenfon=Berm,Switsorlond; International

Fotach Inoblivtes 3S29+3754.

Showdhury, U.D. ond Dhabin, 20, (1971). Toudont fortillcer
uge boooto yiold of eumcy mung. ILndian Tog. 33(1)s 13,

Choudhweyy Seley Itm, Se ond Cizi, 8o (1978). TLfcot Of 2y
U emd fnoculo on root nodulation cmd yieid of grome Indion
e Argone gé(?)ﬁ 200w20%,

Chirflauaty CeOay Shoron, DG ond Chokbaunk, G.0. (1978).
Lffect of nitrognn, phoaphoras cnd bootexial foprsilization
on grouth ood yicdd of groln in Dsjacthen. Indlon J. Agmon.
2322 127-130.

Cochreng V0. and Cox, Gl (1065). Oxzperimentol Doeolons.
Anls Publicoation loura,

2Coatoohio, D. onfd lice, 040, (12603 “rotoin and o4l conset
0f coycbeens 0p offeated by varioty fortiliecrs and nutrlsive
onvi" z\gmm%mg. Lucx. piunt Inob. orpon Dicolno Folocoon (A).

L ) .

“Qoptanho, D. (1570}, 7Tho offcot of nincmml fortilizero on
sy ol st gl S e bl o e

P of the Donmube. Iuornrd niltle Inotitu
Spmononig 'H.laleooon'y Bucareshi, A. CAcvononia) 1os 275«257.

Dolal, E‘egiﬁiﬂ ﬁl‘h }?.G.L(}Bﬁ%‘ i?ffcat of Uy ¥ 15.5::5.?3 and
D¢ G2 nubn OR f;‘.‘f:‘.&!l p'g E) QY pigeon geo A{ﬁn o,
GHSIt GIA=CSTa ¥ N t =




i

Doty Tode end liopoowy Fo¥e (1265). Tho effoct of crowth
tenpozobure, lovel of ermondun nitrate end lshé intonolby
on the grouth end nodulotion of counca, Austrelion J.
orei. Rea. 16(1)s 321345,

Dachpondo, felie 803 Dobblinl, 3.0, (1065), (ffech of
phospuorus on mung {Fhancolns purong Roxd.). Indion J.
Arron, 10(3): 271=278.

*Denooyy Sede and Peoslzy J. (1971)s Hooponce in yicid omd
long conposition of soybeon variebies 4o phoophorus,
posospiun and cololum corbonato metoriela. Loocacch
Zailetin, Sgriculturo and lone Leomonmien, Umporiuont Station,
Iown, Stato Onivernity (572)8 512+537,

“imn, Dehe Dhey Doceanhny, C.G., DPAtto, DJO.P. D18, and
Cortaial, AJR. 51974). Anpliention of mdneral fortilinor
vith P ol X 40 beang end its residucl effcet. Pooonisn
Acxopceuarin Beosilelen, MArromonda. 9(90): 121~124,

*lgodinma, Peall (1965). The influcnee of occd clso and
fersiliser on the development ond yicld of cowpen (¥loma
ginemplg (A1), Dicor orele. dok. 2(2)r 75-79.

“Teneomnior, D, (1970). An cEpevinent with copplicetion of
roteoh fortiliscra. RDgviota d¢ ficmicnlburg, tixmcicaba,
rosil. 2!1(1)5 =21,

Fogeria, Nefle (19773, [ffcob of phooghatic fortilization
on grouth ged pineral congosition of pee planto (Plowm
potiven T.), Aspochicis. R1(1/2): V5«70,

Carny KiPeg O s folts eyl Thalmr, BaJ. (1970). lloouring
of cowpen, ohtudino on {he offced of Aifforont zoted of ¥ end
Lo on tha growdh, yicld of eoupcs fodder anf rosiduni offceh
on ubcot, Inmdion J. Agzon. 15(2)@ 112~110,

Gorgs Teley Cheuben, 7.8. ord Shomon, O, (1971).  Nossonno
of neo yordotico 40 nitrogon cnld phogphorus applicablion.
Indinn J. Srmon. 36(2): 215-215.

2Goopglavy Do (1077)e I€fcod o 11 omd ¥ applicotion an tho
Intensity of 1y, P ond K goovrminiion in growndnubo,
Pochvospapict Arpokhiniya. 12(1)s U1=02,

G113, AJDae, Ponfloy, B.Te, Lunddar DJin: 0l Ablchondoni, Cl.7e
{1971, foct of avil aod folicy opdlication of rhoophorus
on goed yiold of coupcns (¥irma pincusig)e Indlon J. grzon.
16(5)s 503504, ==



v

((;111, Jis. ond Chz)zam,is.f. %}.976); diiggpono: OQt% oung
Thaseolug 40 irrlgation of oren felih
avaporation %uoa. lonting nothod and P loveise de 703
Zunieb arpic. niv. z 3 52«50,

#Gravos, C.ls, lcCutchon, T. and Proelend, Re (197€).  Soybeen
verictico zoeponse to potoooiun, Tarncosoo Parn and Hono
Seience (105): 6=7.

“0poncoons AT (1974), gﬁ‘eri:;;i of Qeep dpi.'yo.cmcnt 54 nit.z-gi;m.

prhorus and potepslun fertilizers on natter production
%uiabicm. chetideal conposition end yicld of coybonn. ’
Diooortation Abstr. International Ds 34(10)e 4787

Grancoy Debe (10593, [€fcot of [ on tho cvellabillity of coll
ond fertiliver 2 to plento. Adyen. fzzon. 13s 369-303.

s0utotoin, Y. (1970), Reoopongoe of growmdnuto to K Lortili-
antion end 1%o absorption pattorn fron the ooil profilog.
Bagaadeh. 56(10)s1967=1972,

Mlabib, Mfey Korslop, Ye8s ond Fd=Ccbalo, P.A. (1971). The
Influence of If and P lovels oo oead yleld and quallty of
coybean verleties. Aloxandria d. g@ic. 1cs. ig(a)a 217-222,

*Hagh; ity 11.Rey llongel, Ke (1973). Tho offcet of incrcoood
E aypman on 1'1110 y.tolzi [237¢ Qe tho'cont.mt of ooluble onino
goide ond protein An Viecla faba, Zelbgcehrift for
Pfisnoenormehroone and Dofenkunde. 135(2)3 150=155.

Nartshordor and Rushupha, R.P.0e (1971). Cheolool compositicn
of uxd ploato (Fhooeols %) at vorious obagoo of grouth,
Indion J. qrpig. Hep. (271 T9=02.

Hotheook (1975). I£fcote of applied ndtrogen on juvenile
growth ond ulobion of ooyboone. Zomneogsec farn ond Lonoe
fJoicnee Progreon Deport, 00t 52«53,

#loeray Ceg Suﬁm. [HIY Teibol, Tee [mlﬂ. V.' BOJ-O&D. llag
Durloch, Ge ood Gbonoin, Al (1972). Invobtigation of
B e e o i e pong, tho
80topen Y ney 3y o] oea

oot Boraln s B P e faptitute cne Jamke .

Hlorncy, Gailey lioJbchadl, Ife (1970). Yiold of grain logmncs
aa affcched Dy drzigoabion and fortilicor regind. Azon.
Se G8(4)s 445-450.

Jaaate, Tulle (1963)s A package woone for undnnt «
Perte Héug. é(B): 1§15. e &



vi

Jeolspon, 11.%:a (1967). Soil Chenical gnalvei Frontico linll
of ."Enaj.z'z Privese hid., Ty DOitls 206 LA ‘-‘%éa.

Jonneja Shoraa (1977). TCffcet of opasing, nitrogen and
phoopaorun on the yiold of coupca, ALl Indis Co-oxrdinated
raloes Densarch Projoct zoporte Iherif 1077: 2w-i,

Joyodoven, R. cud Sreodboran, C. (1975). 0Offeot of nitrogem
and phoerhorus on Apiriys liwltundce groundnut in Korala,
Amrl. Reg. S. Borela. 13(2)s 123-127.

Jemmalﬂnip veleg Tiwarl, Kobe ondd 130‘511’0.‘2’.0.‘11. DLl (1969).
Soyboon fortiiication end inoculotion. Indlon Dhf.
19€4)1 17~i0.

Johnoan, Uslls tnd Dvans, CeDe (1975). Ditrogen, phosphorus

and potogolun fortilisation of couthern penn for onc tinme

lég?vggg on ¢ sandy soil. J. Anor. Soc. Horde Soi. 100(3)s
“alle

K{ﬂwe. Rale 8nd BCﬂ.ﬂO. Telle (1975)0 LE€ooh of 10 ond
Fhoophatc a the growth, uptoke of nunbrients and nitrogen
i‘:%ﬁtign b%' urd (Yhooecolng munep). Indien J. orric. ieg,
2l1)s 43=40.

Ralyon Singk end Rojendza Prasad (1875). It poys to foztilive
arbor vnder rainfod conditionn. Fort. Uoug. 20(2)s 20

Eolyon Singh ond Pracad, Re (1970). Tffced of 171, P and
rhicobimy irocenlotion on protoin contaent and muatricnt uptaks
of pigeon pea. Indicn J. Aczon. 23(3): 2006-270.

*Rapoor, ALy and Cupbo, YoP. (1977). Lffcet of maturity
ad phoophiorus nubziticn on nitroren froction ond freo andno
ooido in poybomn. Foreng Hege 2(1): 77-B1.

PRabtis Celey Dvichnommrily, Kells, Patil, R.3, ond Zonsgaouond
G, (19’}0): i';tudiea on rhi.ac';biém %reawm’zt ol phoophato '
applicotion to soyboon ond tholr wepidunl offcoet on corcalo,
Lyoore e gredig. dok. 40108 L8~90.

Koml, Jdllle ond Sclihon, [H.8. (1976). DfLect of phoophate ond
rou gpocing on mumg. Indion de Agzon. 23(1): ©3.

Eepoven, Ge ond Liorachan, Y.B. (1975). Regponge of poyboon
vordetioo 10 groded doseo of nitroger ond phosphorud.

Uedrag eopice Je 60(1): 23«26,




vii

Kolnow, G. ond Pethov, P.0. (1978). Tho cffcet of fowbi-
lizer on somc blologlenl civwecterioticg of Zhnscolno
walreoric. Lophenieutdnd Domkd. 3813 G5-73,

*Rrono, tliley tupilll, O., Foopou, Alde ond Uodj, D. VAT,
{1976), Reaponsc of bomns to U, ¥ ood X oo the principal
poils of Foronn Statc., In Mnaln do diolmd quinto CORCRODOC
Droogileire do ciemola Go poloy eanpinan opy Broeil 14 o 20 de
Julko 4o 1975. Cenpinag, Sao Peulo DBrasil, Soclededo Droool
lcira do Clonsla 4o golo: 235=238.

§mﬂlkori,g€:.n., ?a&ri, B.V.texx’i !r)ir%shzmz_ai-ﬁhy,.’ 05%12975).
degponns 0 coOWpes /Mo eabions 0 vEIYANS & {leeid
P.‘UV.C?(]?-O. noze J. %“_fj: gséi . Eig)ﬂ 17&"‘{740

TLonkn, De ond Satpatihy, B3, (1576). Desponse of pigeon pea
veriebico 40 levelo of nitwogmm ond phoophade in lodcrito
oollg. Imdion J. Afwon. 2(3): 217-220.

Uchatonya, D.Te (1876). %ho offect of phoorheyas and cop%?er
on tho bean plant (iboscolun wulrpris T.)e Liggore d. gewmic.
fol. 21\}1}.(?:‘)3 214225,

ﬁt’ali!i’ TeSep Axors, HaDe0e &nd ilodbi' Gob (1972). ncamnﬂe
of covpea araln to varying levels of nitrogen and rhoophorus.
Doryeng oseic. Undve 4. Boge 2(2): 114=118,

onlon, R. and  Koegh, J.%. (19569). Soyhoan fortiliceticn
czpordpontd, Dope 500 170. Srions osric. 02ps St0a ppe20.

lervappen, Z.V. {1970}, Achicwcoombo in Agelenituwral Dogcareh
1969" (+ liqg'ﬁ_ﬂ_ m. ;'L. gzi B=124

Stopehnit, Falle ond Saloads, T.1. (1971). TRfoct of foxrlie
Mzern on peas goowm on deroopddzolio coll in the forcol
gone of the wvaine, Agpolhiniva. % 7479

“'apiug, Se (1970}, Lffcot of fortilisopro on the yicld of
goybeen o browm foreot ooil st Tirama lures Rescoreh
sotion. Anolole Instltutzl 4o corccterd DPantou Coyeslo
ai Ylomte Tonndce, Dundulos. 43s 295-300.

Nlascarcnhos, Heldhey llyanatko, S.9 Iguoy Te and Iroize,
Do3e (1960} . I‘crbiﬂsing soyboons, 7 eficeto of incroaping
dosen of linme, phoophorug ond potooolun on a latogsel eoil
wilh cowredo vegetotion. Drogmbin. gI(2): 279=203.

tighre, [lil. cnd S s A0 {1968). Root dovclojment in
roletion 10 pland ropulntion oavd fertility lovels in soybemn.
Aone geid gong. Z(1)8 129=126.

Ranse el




viii

niidlooen, A. (1974). Dospongo of gnap bean plants to
%gb%%zmmn with ¥y L ond e Agmice Bege dgvicwe 53(5)s
=150 «

tRemita, Ve (1974)e Iffoct 0f verioun roteo ond conbie
aoklong 0f chonicel fexdilizer on the proteis contont of
sced of Vieio f£obn vor pinor Iucreri Shiintifico, Institutal
Amrononde *In. Pobra Grozo', Agvicultura, 204 157=1601,

tohormed Yaseen. (1977). Tartility o fnoouletion tminl
oo arhar under poinfod comdition, Regulio ca cocmlinated
sricle conductod duriag thavdf 1977: 10.

I:goioni. lalie z(ma Jun%, Halre (1965§.t Afmtg ﬁﬂ BOOLOADH
of groon cres (Ihgscolus cug L) 40 fortilizors in
lottrlie 0olde IGALm d % 10(1)e 4344,

Tughnfa, Oul., Cotumer, Tlae Jogechondzop, Ve Dotocajon, A.
ond Jogedesgan, T (1970). Lffcot of UZL foxtilicers on
fmg)yiom of irrigated growndnnt. Tho Iorn Soienco.

& .

Duthugesy, Be (19730, Offoot of application of Uy 2 end §
on notulotion of growndmut plento. ovbe Uows. 5(2): 4547,

Dalr, [.3., Sosomiony, P.7. ond fopwanl, Be (1970).
Irutmticnei foctors aflecting U fiuatlen in frachis hyvoges e
Ugdzeg grasio. Je 520508 Z07=310, 0

falr, e Purushothoren. (1973). Dtudico on the pexforooanco

of two crowdant vorlebies, L2 aé U-1 under groded doocen
of phoprborun ond poossiunie [LCo.{Ag.) Theois, dornin
sopioultural Uriveroltye

“hohocaun, Jep Boobon, H.0., Adueide, 0, DU, and Loptunc
AelloTe (1900} IRE umuz'izz{';, liung.end Zoller Qlogmoois |

of grovadnato. Anaip To0e Lup. Acrie. Znly Quolvon, 23¢ 360577,

liabtribhop, 9. ond Porzomio, e (1970). The effoot of

1450 onoeln g, nltrogen aprlicotien end micker of youo plantod
Zor zidge on the yleld of mong beane Im Yhel Auntyoilen Cheo
Chyo Iogcorol Projech, Sceond moportd 0 tho liniotyy of
fgricalturo of tho Hinden of Thoilongd, Tord D.  Conborzo,
Mustralio, Deportoeab of Foroigm AfFoizo, 101-104.

“Jenoth, L. ond Forpbor, H, (1976). Delabionohip botucon
yield end K upfoko in ficld boomo (Viein fobo) end o otuly
of vorioug o0il & frootion. [odeo'dmitur, 5._:;; @) 111=-119,

eadiznse i I



iz

anilklyoov, VeOe (1975). L[£fcet of oowing ond feptilicor
rotco on growth, developnont and yicld of graln lopuies.
Yeot, 30lT=khon Mouki Losoou, USDR. 11: 29=35.

a0duralzvo, Oe (1073)« Bifforcentiel rosponsco in grouth,
zoto of not photogynthosin, chomicol conpooition cmd yicld
0f oced orong boybeon linco {ron aporlicd f, Py K forbilicoro.

Diggcrvation Abstrooto Intormotional, B. 33(100s 4021.

“0rmotd, J.0. and Cycauso, UlA. (1970).  Offcet of pheophozus
foztilizor on the protein and the ooscnbicl compontnats ©F

tho agh Of wndnuto aad coupces. e Afr. 4. Dlok. anni.
Chene 13(173: 14-19,

Panrdn, Dey lioro, Geofle and fodhl, d.0. (1971).  udooponog of
roundnut varictics $o vorying leveis of fextility. Irdian
d. Mgron. 16(2)s 249-250.

Pondn, J.6. (1972). Dffcet of diffcrent lovelo of nitrogen
md phoophorus on tho growth and yicld of Puco Boloolkbl
mmge Indign Je Acrone 31720308 239-2419

TPonvar, 1.%. ond Denvor Sinch., (19752, Bifcct of differcnt
opacingo exd phoophorug lcvel on tho ?own, yicid and
chendenl coopooition of moonp (Phageolup purcus [oxb.)
Varicty Puso Doleckhi undor corly cunmer conditiono. loxyona
m. Uiy g_o E.Q_q. 2(1)3 91"’93.

Hgmrm:’. E(iéﬁ.. Sin(jm. V.V gm; tﬁ‘ingla fA'S.t(;.g?vﬁi' :;‘.;espan.go
of mmg solug gupoug Le) to cyen olo of i an
;zjai:;GCcatr% Uttor vredoch. Indlon J. gmrice Zogs 10(1)s

prde Lo iR P

Panuap, 0., Liiora, A.Ge and Singh, V.7.(1977). Ecoponss
of blachk gran to nitrogem ond phoophorus. Indion Je Arzon.
g3(3)s 148+152.

*papconicoleon, C.2., Shariou, VeoDe. and Apogtolotis, C.G.
(1977 A ptudy of rote e.nqstime of appiicn‘sicn of pitrogen
fortilicer labelled uwith ! in tho culdivation of beans.
fArpochindon, 21(5)s 39C-407,

oPoolzy Haile and locDonold, GeDe (19083, Float rooponso o
conemtratod ouperphosphatc end potassium chloride

fortilicers (1) Poa (Bigun gativun L.). Dull, £25
oy Yoxk Stote oaric. 13me _____’ismu e ' "=t

°Petliovy 248+ (1974}, Dffcet of fortilicors on the dovelopnamt
o productivity of mmccg.gg corin wodor $ho eomditions
of U.Do Dulgopla, Hestenicw'dni lanti. 13(4)1 56+59.




X

Trobhanjen 120, 0.0., Dommabh, Se ond Soe leds (1975)6
Reppongo of sxan to forbtllic cr anpiicotion in tho Dlock
cotton coile o2 Dollswy under dry lond feroing. lyoora d.
orxio. Hei. 7¢ 300-365. .

”’m:ul. ley Thordie, Y.D. ond Deino, 0,3. (1960). DReoponco
to levels mﬂ oources of ploophoInd On
difformt s50L1g. Indion J. Argon. 15(4)s 305~300.

Pamoooe, Kel. ond George, Catle (9974), Studico an tho efleat
of nitwogcn cn& hopphorug on e yicld and quolis,
groandrad !ggmagg L.) in the red loon ol of

Kcrola Aczi. Lene Jo Boze 7olo. 1g(2)’ 151157,

AEMO0BC, E’.I. o Georsos Celle (1975). L‘S""cot of anplied
pitrosen and phosphomug on the nodulation in grovndnut
(Axochio hypogen)« Ml. Dog. L. Zozala. lg(”)a 160=174.

Penbariear, S.5. ond Bothlal, DJGe (1967). Infinenco of U, P
ood I fortilicoyn on conponltion g;-cwsh ond yiocid of
geowmdnut. Indign J. Aceop. 13(47c 344-350.

%0335 o Golley Veaurppel, Ze ond obamod Shoriff, He
Yo An ccononic ruxurio.l gchodale for dry lond biucl:
cran. lgdzog gopiee de 57(5)s 271-273.

Rajendran, X,, Siveppdl, A.0. and Erighnaucosthy . (1973).
Hodiotececr otuwdien on phopphorun nukrition of b
(Zaageolun o Tede lodroo porice J. 69(8)s 1006-1033.

Aeojondron, K.e Givoppel, A0, ood Keipkneooocorthy, E.K. {1974),

Effcot of fonbilization on yicld ond nutricnt concontration of

241?"‘2'@‘03 (Zhgoeolug munso D8)s  Liodwen grrdc. do 01(D)4
450

Rajendron, Re end Krighnoooorthy, Keile (1975). Upbalic
mubzd cnte'by black ren g_a_h__m'g@:&c. Se ég(ﬁ).pgqc-m.

Bm"nnol.c'ne Reo, 11, and lipdor, Thh. (19757, Dodulation
patbera in coybeans os offceded by ratcs of {1 ond P Indien
. Azvon, e 67,

"Eatnoz'. Thle (1977). Mtrogzan nalrltion of logwmeo oxd omo
neong of oy ng it upcci.al pmucauion Bivipion of
Gci.cztiﬁc L’ua..?.cationa. Yot Darone 808 110,



=

I“.ﬁmm. ﬂ.ﬂ., Dodhcy Halle el Kodm' 2ebe (19?2)- L2500
o2 different iovoic of phogphato on [rowth, nodulation ond

witrogen firation by uwrid (gmggﬁgz Bozb,) ond ouag
g%‘;ig__ c%% oumeyg Dede eppie Uollese of Agriculture Lingpoino.
e 9 .

Novonliow, H.0. oand Bodhe, . (59753 Dffcet of anhato
3;:1& yickdy g%uel:e gﬁ.‘ nitxgg;m nﬁiﬂ ag&ccz%a;;e ﬁiqﬁ t:i’;h of

iy B aoybanta Fugjobroo Dedchi Vidyapoo
Reatarah dogmnnks 3(2)% I45-140.

Roloty YeDe amd Shopaood, HeVe (19653, TEfoob 0 pow opoclngs
sood rate exd potesolun end celciue hydroxide oddition on
goybaon yiolde on s0iln of Southern 1ilinolo. Asron. Je
GI{5Is 451=433,

fiollin Bhogker, Po (3079). Studico on $ho Teanongo of gruoen
aea {Cdrma podiata (5) Hlosel) to pothods ond levels of
IR0sph0oreD apphicaticn. eB0.{Ag.) Thooin, Temil Todu Agcie
cnlturnl Talverpity, Colubatoros

Toheja, Ped. (1960} Doil rrofuctivity ond orop rwouth
%u&lga'md by PaBe deys ;,%;; Gy B0LE g".z)ﬁnhing Honas, Tonbeys
w3l

shgbeg, Dl. end Donbergs J. (1973).  Inveotdpetion of tho
AR pr g e g e S
6047 & Ralsxoh 20143 RS O Lrigiza gaby .
Roptalinns' yyzcho, ;g(‘i)ﬁ‘j*':‘ - *

Urim, J.K. end Dohora, Be (1972). Hoto on effced of zhizobiun
inoculnsion on cowpen, groundnut cad gyecn orom. Indion
Ao Mpon. 313(400 359+500,

Saim, Gég. (19123);.1 Effccglgé L‘mmb%m imgulatlm gnd

phooriote apylication on 2 gren (ERascodug manen

g:g::]}. %isagma {Dolschog biflorud), LpATAS Greic. d. pRIB):
L *

Sonkopa RedBi, G0, Gg,gosuam Rat, Y., Epicimn Doddi, C.
cnd Unbbloh, SaVa (19709. Denponsé of poybesn voriotios
0 potoooivn wicr roinfod condltionn. jAon. apld sona.
i5(4)s 387+325.

“Soraty DaS., Hopoow, D ard Dovis, 2.0, (19683, Repoyd
of the repuls of co~opdinatof ggrononic triclos Frog.
_gg_g.ngi\_:ﬁm Horlighon Confopenge op pnios orone IAiK.s

ey Dalhl.




=L

Sapidhar, V.O. ood Goowog, C.ile (1972). SHudioo on tho rolo
of epplicd phwozoras end potoch on the upbgio of nutricato
by e iesme orop (CO={ 1lob lob) plentod at dlfforant opocings.

Argd. Bog. Je Deralo. 30(2)s 75-79.

Sauvhneyy JeOs, Sondhn, E.S. ond ilooleni, M.K. (1975). Lffcot
of UTL applicotion on the yicld of bipck pran on iipght cdiles
Ingion 3. Anzone 20(4): 572-373,

2dcheffor, Pe ond othors. $1960), Chvomstosrophic inveoti=-
cotion of thas offcet of potapeivn and pioopuote paguping on
the condant of somo cning goide in peas. Jualk Plomt ob
tigkoriol Voge (432 529-340.

vGodovs Adle (1572). Uphbelio o nitzogcn, phoophoran ood
potoociun by hapioot bem plenbo wmdcr £icld conditiond.
I’cmcligé'iq Paudy Vecsivamorp Instuds Zorpobobouyld rad'tur
F’ 2" ,’)w -

Uove Lon md Gajendra Gizt, (1975). DLooponoe of black gran
vorleties to fortility lovelo. Inflisn J. Agmon. gQ(1): Cc-00.

cOhoron, AJE. ond Coxgy Lie (1873). [£2c0b of phouphoras
and colyvdcourn fertiMcation on the noduletion of cowleS.
Jezlenitore end Ao Induotricn Joornel. G(2): 23-24.

ShazTio, C.ley Shtlla, V., Cubreoonion, 7.7 ond Soindvoso
Jporthy, Helle (1974)., [Efoch of zhoorato fortilicodion on
crowth ord ¥ ustolic in soupea for grecn ocauring. Indion
do [ork. 3lt 62=05.

smﬂa' Deile 0l Yodawy Je040s (197630 I'm:‘ilﬂbilit;} of P
t0 pran oo Influencod by phosphote ferdilication crad lrzie
gotion wegino. Indion J. orric. Sob. 40(5): 205-210.

Ohoron, Deiley Dron, Jedey Hopur, il lleclu, 0.7, ool
Donge Delle (%978)« Yobooolvn soll oot valuto ond $CoI0n00H
0F whioat, bojro ol gren to fepbilicor Ke  Indian Je ACEon.
230124 10=13,

Ohelhount, GaUse Chivmiouns, G.C. omd Cgoop Sinrh. 1972),
Repponoo of noth (Fhngcolvs acenttifoliug) to ¥ and P under
zainfod corditions of exid Anjoosthon. indion J. AEChe

*Bheanol, Vei. ood Kv'meeph, J.0. (1967). Uy P ond K condond
in legmincun cropn wder Aifforont natrition conditions.
Apoliedotio. 123 47-50.



ziid

«Shovolova, LK. (1974). Dffoct of raten ond Sornp of E

farbilicers on yiold and quelity of pesn and Fhoscolug

yaloovin grova on differcnt oub=types of gray forest ooll.

T?ﬂx. Voosoynenyl Inatituh Vdobyonil 3 Agronochvovedeniya
$¥H 113-‘5’(%-

Shivaghonkory Eep Voczpone, Veds and Kriohweoomebhy, D
(1974). Kosoonoa of uo;(bcans to phopphate ond ginz applicption.
Livooro J. Axeic. gol.-gl5)s 370-375.

Shuaslo, .00 (1904). Hosponse of geon (Qloer orletinun Dinn.)
g?a?it%g;éegigﬂﬂ vhosphnte fortilizotion. LOALOD fe SLEODs :
FH Sod .

S&I:\_mm, Jeley Adoir, Celley Konlor, Celag Dowoon, Delley
Dobedd, Hebey Loobers D.D. ond Kok, dufe (19G53e  Guality
cvaluntion otulico of foroimm ond deuoptlo ¥icem. Zech. Dull.
Ho. 1531, Borvicty UuBeDAy 1=1ED.

Sinch, Riii. ol Joiny 206, (1963), Lffoet of phopphate and
polybdato on the vptolke of W and P by Russion glont cowpot.
Ann, grid zopo. Z(1)s 142146,

Singh, V. end Sinch, 5.8 (1808), Cffcet of apoeing, nitrogm
end phogphoras icvels on yleold and protein content of soybeone
ligdran gerde. Jo 53(3)s 120-133.

Singli, RaPay Duboys .00y lchebirporshad and Wholthar, 8.
(%3?95. Sttites on tho offact of nltrogen, oaphomﬂn, egot,am
and forn yoxd naogre on the yiold of peas oy irricet
conditiono. Indimu J. Anpon. 14(2)s 112=117.

Singh, Bede (1970), DEfoct of munber of cultivation and
incressing lovel of G end P on yicld and quolity of gron,
Undrog prplas Je 57(2)2 267=270.

Singh, J.l0.y Hoghy Pode ond Tripathy, SeX. (1971). Reoponge

of inooulatcd coyoboon vowriotics to lcovelo of nitrogm ond

%gs%gruo in Zsrel reglon of U.P. Indicn J. Anron. 36(3)1
300,

Binch, .2, ond Coxeng, L0y (1972)e Ficld otudy on nitwogen
fortiiioation of poyaboan (&%zes.ng nox (%) licve). Indign
Jo orpie. Seie 4201100 10251051,

Sinshy KeT.y Unsan, sy 8ingh, S.P. and Procod, He (1975)
Rosfggm of noong 40 preded levela of nitrogen and phoophozus.
Ind I Azrone 200231 187108,



&y

°gingh, OsPey Swornker, B0« and Vermo, Hele (1975). Intorwe
action of H, P ard 8 on nodulationy protoin cnd Secontolning
omine oolds coatond in Cleer oxdctinm. frocoedingo of the
Nationad Acedeny of Selenceo Tridla, £5(4)s 303=308, _\
Sinmh, A {1976a). 7o study Sho effect of phoophoto
w%m%iw with and without rhicoblum culture on $he yield of
difforont Doong vorioticne, Report of Agponcnic oxporinmmto
on Ihowlf pulpes in Rojeathan during 1970=77. Univeroisy
of Gdalpwyr, Durrppure, Jalpur: S=4.

Bindh, A.Ke (1976b), Effect of rhopphate monuring with and
wvithout rhizobiun culture op different cowpen varicbtics |
wrder wnizrigated conditions. Roport of Agrononic experinento
on khoplf puloes in Qojesthen duplng 197677+ Unlvorobty

of Ulcipur, Durcnpurs, Jeipurs 4e0. . . o

Sinhn, Ul (1970). Gtudics on bhe ustalo of ¥ in poag velng
rediotracer technique as nffcched by dooes and plecaent.
Ipdign 3. Aowon. 15(10.

Bﬁ._n:»:;.e,;., Z“I-H‘Q- (1971) e BPfect of dosca and methodo of P ,
plescmient on growthy yicld ond uphels of P by geon (Clouw
%ﬁiﬁ%ﬁ'} under ixwipotod conditionn. Indlan d. Asron.
) s OOl e ; :

“3iotochn, e (1970). - Effect of nitrogen fertlilicobion and
inoculstion on yield ond nityogen coatont of block heoons
(Fhaoeolus silmozin). Bov. Cubona Cicnols Arpicols

a(3)8 227=-250. , .

S5lohte, YO, X, (19700, Dovcloipnant of root gyotcn gnd
nodules in relation 0 altrogen mmbrition of coyabeen.
Obormils Heuchnyish Tradov Prinorstorn felan'kokhonyeintyennoso
fiotitnto, 105 5240 .

*8rith, R.Ddy Outton, C.Ce ond Bobortsom, UeKe (1960).
Yhe offoot .0f nitrogen on the yicld of coybeonn., Fzog. Soil
Sxop HSal. Soc. Zin. g@ﬁ 1@""23?

%3923’ Gelleg ISF.‘Q,- DelGs end LGG, Telle (1974) s+ Tho cffcetg of
golaivn apd potassiun on $he provbh and yiold of exoundomt

{Arechio hyromen T,) Roocareh Deports of tho 0£fice o -

ingm GUCLCmcnty Coons 163 2531, ;

Szivootovay 8.8, aid Singh, AP (1975). Fhoophorus £artilie
zation in.prom under.dry lend conditdones Sclcnoe ond

Colturo. 43(11)s 583,



x

Stounrt, DD cod Reed, e (1909). The cffoob of Lortili~
zation on yield, growth ond minerel corpooition of mouthoxn
pent. g Jmer. Sog. hoxd. Sgl. 94(3)3% 250-200.

Subrononiyon, A., Dolooubroponiyen, A and Vonkatooholen, Ce
€1977). Lffocyn of vorying lovels of fortlliccr end onecing
on the yicld of coupca. liodwon gradc. d. Bal9) 014615,

Sundoxren, D.. Thongemutia, G.5. cod Bondasanye P (1974).
Perforaonce of couped vm-l'.cties wdexr different lcvolo of
phogghorus and potach camuzing., [odras gorice. d.

64931 TTG=779.

atudton, Y. AXoresha, CeT. ond Howard, Cule (1975).
Influcnce of If end I on pole beans (Zhagesius ymloevis .
rooponoe and coll and plont annlysis,  #rog. Woll Crop D
Sog. Dlo. 323 136=-137.

Tonila, AlGeI,, Oroved, D.0. ond Gdodipe, T.0, (1977).

Iffcobo of ag;ogmoiﬂm. igoexél&tion end li(.g?t ntanei ty ta 3.3
on grouth cyvelopment of the cowpes (Vims uasuicuiobn L.
Annolg of Doteav. 43(177) 75-33.

*7oj Sinche Acoruel, S.K. and Singhy B.7. (1975). Effoct of
? ond ?P%emlg on o crain-bysield ingixmote[s.n content gf
LIDONE, ADB0IVG areud HO¥De.) Varioiicd. 7e.rgcma. areice
Unive de HEDe §z3§a 231-255.

Torcan, GLe (1977).  ¥icld ond nutriend ccowmlation by
deterninato oy beans, o offectod by opplicd putricnta,
Arron. Je 09(2)3 254-238.

“ownrl, GePe (1965)¢ DfLecob of nitzopcn, phoophornn ond
potaopiun on Lloworing end yicld of soyhecns in Uipcric.
{xole Armic. 1(5): 185-180.

Thira Gowde ond Erichne Gowda, LT, (15768). Influence of
fertilicara on yicld mnd ito componcnts of greoon grede

Indien J. Armon. 23(4): 574,
Tiedalo Semnel, L. and leloon Vormer, D (1975). Soil

Toptidity fortilirern, llaciiillan Publiching C0., Inc.
oW YOTiL. %!r% Jle 1=094 . * "

*oan, T.De (1970). The affect of fortilicors with troco
clcuento on goyebeans, Luecnorl Stuntifico Inatitutol
Areononde Yl.Palccgou, Jucirastl, Ae. (A0 Q) 198 355+3C4.

3
1



e 8

Yenagopal, D. and lomochan, Z.8. {1)74). Doopomec of grean
gzen 40 sceson end cwuded dosed of T end ¥ fertilicoro,.
Dalzen groic. d. 2300)s 457400,

Viguenatlon, T.V., Vicuooborazn, K. end Chandrika, 2. (1979).
Deasonoe of cowpea (Vimg gincpois DIDL) to difforendy lovols
of 5, P ont Ke ACzh. DC3s de LoPolo. 3Q(2): 129~132,

wi1ltanmon, A.dW2. end Bhobtlofl, A. (1975). Pffects of
gupplonmbery ntbrogen fortillser ca nodulation, yicld ond
oced chapnoterintico of soyboawn (Clzeine moz) ou thae
Daz’lm{‘: Pouns. Australian Jouymal of exporimontol
Aprioulture end Anipal Isbandry, 15(76): 004=G92.

sCripinale not ocen



APPENDICES



ATRTIIR X

Hopther dato durdng the crop poriod and A%D vorintion foom the paot five yeors

Uecka  FPeriod Zeopozgtore 0 Tolngall (mm) Rclattye humdalty
Jioeghrer inirmn 9]
197e~79 Vorle=  1076~79 Vorlo= 1970~ Vamio~ 1972779 Verles
sion sion sion ticn

1o Jend5 = Jan.2t 31.32 40,27 21.83  0.01 o «1.14 D4.57 +24.62
20 gy B2 w4, 88 31482 +3,66 20,80 2047 - <371 G243  +21.14
3¢ 39 20 - Iob, 4 31,60 075 22,50  #0.53 — ~0.29 G070 +14.65
4. Tob, 5 = Foladt F2.00 4099 22,80 .00 — 3,46 eSd + Te28
Se 3y 12 49 18 3045 =-d.12 23410 +1.23 12.40 +10.54 925 +12.47
G 39 19 =4 25 31.82 +0.33 23,78 +1.38 -— 1400 U2.20  +11.52
Te s¢ 20 =ilopch 4 31.71 ~0,13 2517 #1506 - «5.58 S0.57  + 967
Be lioweh S= ., 19 3143 =066 25.27  *0.064 4400 +35.25 2442 *.0442
Qe 3¢ 12 = ,, 10 31415 =1.05 23.18 ~0.29 1.20  +1.28 gt.7t  +10.76
W0 53 19 =40 25 3234 =0,75 23,00 «0.%2 2,14 +2.14 T1.22 +10.18
1. s 26 - Apmil g 52407 =0.30 24,10 =3.27 — - 90.44  +Y. 09
12 April 2 ~-,, O B2.50  <0.30 24,50  <0,64 e =},03 S1e28 + 9,37
130 32 8= 43 15 T3.08 0,87 23,06  =D.04 157 =1.08 CTST  + Teld

Fogliivo olgn i*; choug incocaac over the avorae data ond
nogntive cif@m (=) the 4



ASPEDIX 1T

Abstract of annlyslo of verizmae tobie for helght of the plomt ot ¥ sioges

lican covaxo

Source ag Heims {cm) Teirht (em) Dot s (en) Heighs (eo)  Hoight (o)
15 Gay ofter 0% f8loworing 45th oy £0th day et Dowvest
sowing after oowing ofter ooulng

Block 5 12,5320 62 4909w 84.564%e 73 ,020% TB.277%

o 2 5255 0.036 12,011 11,974 6.455
® 2 7472 14,656 . 37.472 234402 34,685
nzP 4 24437 11.219 13,266 15,976 15.972
K 2 0.7546 174300 25474 42,507 65.424

UEE 4 3,193 2,113 8.009 14.256 14696

PxE 4 12.4767# 54.200%%  F7.300% 107.314%» 101 0100

WP T 2 0.1240 9.910 20,567 2,.121 21.556

nE%R 2 01335 15.421 16,062 26.764 24,607

BT 2 1.42% 10.809 15205 7.918 7.C54

i 2 2,634 14458 3.5€2 11,611 11.621

Trzor 22 2.397 12525 16,534 20.516 19.9%5

T Porbicily esticable

S miricont ab .07 lovol
28imniflecnt ob G.05 lovel



AZPEDIA 11T

Abatract of analyois of varicnoe table for nuober of lecven pexy plomt ob 5 etnges

loon couaxg
Source ag Rmbe of Toobor ¢ Huobay of Tesbey of Bamber of
leares per looves por loeveD por leowes por loarros per
plond plont at et plont piont ob
5% day flovering 4580 day odth day horront
ofter souing after oouing ofbor oouing
Block 5 3,0504% ©.57063 1.2530* 2,3000%# ReI0E0HH
{I 2 0 1'3207 0-30‘59 3'57@0&6 2 -635&‘3 4] '64'69
k4 2 0.0474 130746 0.0106 0.2902 0.1535
ngkf 4 06,0241 06674 0.1078 04560 0.6013
X 2 0.0246 D.E3I0 0.9867 1.0060 12200
PzE 4 0,909572 D.2457 1.1860 0.5163 Triso0"
e T 2 VG257 Ce122C 0.1285 0.1433 D.4226
HPPK 2 0.9335 *» 0.4105 0.01%2 0.6257 15550
Rl T 2 040233 348237 1.5450 040005 040015
upee? 2 00335 0.0%456 3.5206 0.,0791 0.1096
Peroz 22 0.2149 05980 OS85 03830 043840

F Fovblelly cotimable

so3tificont at 0.01 lovel
“SipmiRicont at .05 icvel



anwber of noduiog por plent and welpgid of noduleg pox pland

APROIIDIL IV
Abgtract of anolyeio of variance table for munber of branches poe plank,

llcan gouaze

Source ag umber of Tmbore of nodulen Dyy welght of
tronches por per plond nodules pey
plont plont (ag)

Block 5 0.52790% 7654042 317.616

o 2 00274 3644542 722.338

P 2 0.2074 3313.347 % 2675610
Ux?® 4 0.0541 231,097 410,706
o 2 2.258°* 72.181 24.074

T xE 4 0.0219 167.097 1042682
P K 4 041719 161.466 599.942
ET 2 043077 177.099 95.523

1P 2 0.1207 68,347 160,066

EST 2 0.2043 193,676 301.620

1% 2 0.1919 454792 77494

Trror 22 0.1255 5504007 1021675

T Portinlly echineble

=e3immlficant ot 0.01 lovel
*Signif‘icmt ab 0.05 lewel



Abstract of cmalysio of vorimes toble for number of peds per ploub,

APPIPIL ¥

mrhor of pocds por pod, Jveld yield por plent oad 100 sroin ucight

length of pods

Licon pRunse
Souzeo af Tanber of Leng,rbh of Tmobor of cceds ‘Sedd yiold 10D uesd
080 pow pod {en) per pod paz plonk wolcht ()
Tload {g)
Block 5 17560 0,0208 0.0605 0.0980 3.1462
i 2 0.2274 040297 0.0246 0.0111 0.0143
? 2 1,0920 §.0023 0.0024 0.0685 5.0164
Ux?P 4 0.2083 040165 0.0199 0.0121 0.0019
g 2 36.50507 0.362G"# 0.4169%# 0.963902 T.1344%
I xE 4 0.5166 0.0856 0.0427 0.0293 0.0367
PxXEK 4 0.9713 0.055 040530 00553 0.0354
MET 2 2,1570 0.0307 0.0715 0.12352 0335
arats 2 0.7679 0.0104 0.0000 9.,0439 0.0224
LERETE 2 0.4867 0.0379 040159 0.0277 0.0331
1R 2 142400 0.06546 0.0113 0.0745 0.0402
Tezow 22 0.6014 0.0131 0.0295 0.03.0 00276

T Tasbially oubineblo
a5t emifroant ob 0,01 lopel
PHmmiflicant at 0405 lcwel



AFRTIDIE VI

fhotroet of ouslysio of verianmec teble fop graln yicld, bimso yicld, totol dzy mmbiap
meoductlion and harvest indox

toan gouerg

Source ag Craoin yisgld Thaon yicld Hegyeot index Total dzy poabbor
(ko/on) (iza/ho) Clep/he) peoduction (kgfha)
Block 5 1095624344 60577403 16.656 126507.350
B 2 17495, 701 110525936 0,638 252836.510
b 2 16485050 225362,041 64949 5781%3.465
Ox® 4 13575.208 46678596 1.792 126716,212
X 2 T40623. 476+ 23.9%0 464259 11672146507
TzE 4 28242.141 £9040.402 34295 119214352
PxE 4 58559.989 95471699 54435 112674.015
BERF 2 162159.517¢ 342954629 12,479 200528145
t 2 22571683 693684265 10.162 57844200
T7Ee 2 27076.400 6504702 1438 37406..305
EeRR 2 116697.755 175020,455 1.490 695802, 755
Trror 22 45302799 67728.052 26,077 139950, 704

F Pertically estinadbie

se3imnificont at 0,01 lovel
*Bipiflocst gt 0.05 level



APRIZIDIR Uil

Abotract of cpolyoic of voriance table for uptolke of phsroseon, uptalc of
phoopnorus and Gptaite of potach

liegn pguarg

Somwee 4 Uptako of Uptote of Bpicke of
nitrogen by mosphorus by potash by
tho plent the plant the plank

{lzg/hn) (kg/hnd (kg/ha)

Dlock 5 $40.966% 0.7502* 21.730

1y 2 357 .961 Zei830% 1.212

s 2 57.008 G.2599 10.940
Tx¥P 4 22,592 0.7062 1417

E 2 T3240507% 0.8338 297 45000 #

IxX 4 524561 243052 8.262

PxE 4 65,265 0.2526 30061

IPET 2 140,288 05269 204,733

TE 2 1.665 0.3771 10.682

PRl T 2 138,151 0.6573 10.736

me2E? 2 596.315% 1.9230% 15.142

Crrox 22 123,780 0.2704 15028

¥ Torbtially cotinnble

eaGimificant ot 0.01 leved
"Meniflcant ab 0.05 level



APRPTIDIE VIIX

Abatroct of cpalyoio of varimee table for tein conbant of groin, (eln protein yieid
rotein contents of bbomon, foddor ﬁ'?:m ' ’

i'oon oquare
Scuree asg Proboin conhant Gpain protoin  Ixobein Fodder proboin
' of yiadd (ki) content of g3 (p/ng)
(po2 ooal) bhuso.
(poz oot

Blodk 5 346936 7267 454% 1.109 3699566

K 2 0.863% 1626250 1.718 6070.576

? 2 0.0345 5994630 0.1533 5277509
X2 4 80,6036 2854539 T1e214 509.246

is 2 0.9178 37306,275°% 1,486 713,155
NzE 4 26660 1237.293 1,031 1270.912
PxE 4 045010 1913680 Ve314 263,271
TEEF 2 3.2523 9034670 34054 696782
e 2 0.5914 3001.423 0.033 1398.358
mERe T 2 0.9504 2292.850 1.414 56324293
np%g? 2 0.,3137 6259.010 1.450 2590.699
Crvor 22 1.4850 2015.462 1.260 2519.395

F Particldy epdicablo

*22hemiflicont o Q.01 lowcl
#3ignificant at 0.05 igvel



ATPIEDIR IX

Abobrack of snalysin of voriance teble for the totold nltrogon, oveiloble phoophoros
end avellablo potaosivr content of tho ooll afser tho expericend

lioen panms

Totel nitrosen Availeble phogphorus Avalloblo potoseiun
Sourco ag content of 0oil contont of ooil content of soil
{kg/fha) (ke /ho) (ke/ha)

3lock 5 97185 4185 32%35,0014% 1161.930

¥ 2 3E518.519 238576 288,130

s 2 31851.052 9594255 43664130
TP 4 115185 ..165 453.509 1042,130

id 2 38518.519 257,368 732,741
TzE 4 11854 552 216,094 724324
PxRX 4 176518510 8444415 1E07.574
LPE T 2 1461,.482 157466 10504250

[§) 204 2 145105.155 14.135 853.907
inedy 2 TI037.036 61,865 1754926
wpoR® 2 56206.257 215.704 269.241
Lrror 22 452524523 452,307 116,975

T Popticlly eatinable

vediciificmt ot 0.01 level
wUipnificent ot 0,05 lovel
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UGTRACT

n oxpocinemt wop condustod in the Iastroctionad Parm
attochod o the Collone of Arpdonlturg, Volloyani during 1973
%o obxly the offcot of thrao lovels ¢ach of nitxopen (204 30
and 40 Lyy/ba), phosghorus (30, 45 cnd 60 kg/hn) and potosh
(10, 20 ond 30 Lp/hn) on growkth, yicld and quslity of black
gren prown An pice fallowa,

Tho exporiuent vap 1aid ocut oo 53 parbinlly confouwnded
foctorinol cxperivont uith two roplications, copfounding IPK
in rxoplicabion I and R in repiication IX.

The otudy rovealed thob holght of the plant wes oignie
ficontly inflummood by P = ¥ interection. Uityogon choued
sigmlficont negpbive influence with inorcasing doocs oa the
mpabogy 0f leoves por plent duelng the lober oteges of plant
grouth, Gunbor of branches por plont was oignificantly
infiuonood only by potosh lovols. Cighosd lovol of phosphorus
clono bed olgnificant effect in increasing the mwbor of
uoiules por plend,

The yiold end yicld attribubcs shouod lincer end
oignificent Increnge with imoroesc in the level of potosh.
The noxious grein yiold of 1757 kg por ho won rocondeld ob
tho pohana lovel of 30 %o pop ha. Fotcoh aloo hed elgnificant
oZfest on tho total dry vastor profuction.



Upscho otulics ghowed thot nitrugen uptole wos
slepdflcontly fncrepacd with increzse in the level of potogh,
Tisrormn ol nignificamt offect on [Hwophorus uphake walle
potoch azpdication mignificoaibly incropued potanh upboke by

the orop,

2roboin contant of tho grain ond thusa epd Leddor yicld
wero not affectod by tho lovods of nitrogen, phioophorus snd
potonhy WBle praln protein yicld chowed significent inercage

uvith inorcaoe in tho lovel of potaoh,

Popitivo ard clgnlficant correlationo between graln
yicid apd yicld contributing foctors ouch as mumber of pods
por plont, mmbor of ocodo por podls lemghh of ped, osod yield
per plont and 100 oeed wolpht cnd bobucen gcrain yleld ond
KEO upbake woro notod,





