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Refeot of apasing and fertilisers on yield st quality
of pigeon pea (Cojonus cajan (L.) Hillap)e

Sems of the student Rajor advisor
" Shrd N, 8, Patel Dr. H.R.Patel
~ B. A, Mollege of Agriculture,
Gujerat Agrigultural University,
Anand Cempus, Apand.

Pigeon psa (Cnjanus cajan (L.) Millsp), losally
known as tur, exhar or red gram, is sa fmportant pulse
orop of India. With a view to £ind out a sufiteble spacing
and nutrient requirement for the maximum sad economical
arain produotion of pigeon pea, this 1nvestigaii¢ﬂﬁ”wna
oarrisd out,

A £40]ld experinent was laid out at Gujarat
Agrioultural Univeraity, Anand Campus, Anand Jduring
kharif scascn of 1931, Twenty seven treatments ifnwolving
‘gombinetions of three spagingze (150 % S0 e, 180 x 50 om,
g 150 x 90 om), three levels of nitrogen (0, 25 and 50 kg
¥/na) snd three levels of phosphorus (0, SO and 100 kg

ltO,/th were lodd out in & 3’ partial confounding
faotortal design with three replications,



it

Me ahmracters stailed were ylelde of graim,
atalks and bhuss per heotare, harweat index, sr!.al.d'
pex plant, sumber of pods per plant, nusber of
branches per plant, teot weight, plant height amd |
protein contents Honetary return from the individoal
Areatnend vas also computed,

“ Irem the findings of the inveatigation, 1%
" m8y be sondluded that plgecn pen variety T.15-15
onm 8¢ 130 x 30 oa spacing with the application of
25 g N and 100 kg Py0g per heotare was found the
best and secured the meximum graimi o
:w yisld per hectare. As xsgarde to the effoot
of dffrferent interactions, the casbimmtion of 30 om
fntrs rov spacing with sa application of 25 kg ¥ el
0 k2 ?305 per hectare gave the maximum net prefit
per heotsre (Rn,4920/~) followed by the combination
of SyoMagPynge (B8.4851/= per heotare), while the
levest net profit of Re.1%69/~ per hectare s
ebtained from the SyoMe Py, treatsont ambination.
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Pigeon pes (Jpisnus galen (Le) Mllsp) belon
$he order leguminosse, suborder Papilionsgeas snd trive
Phaseoless, gommonly knewn a8 ¥ed gram, arhar or tur is
ditferent parts of I#&ua.

Thers provatla some goantrovarsy about the origin
of plgeon pea (Tur} plemt, Mewewer, scoording to 7, &s
Sornay (1916), the hotanieal nsme "Qalanus gajan” now used
for pigeon pea has been derived Lrom the word "Catjany"”
whioh {e of Indlen origin, Therefore, pizeon pea s bellcved
%0 have 1ts origin in India, ‘

Pigeon pes ia 1awgely grown in troplesl &d sube
tropionl regions of the world. It iz at present largely
grown in Indie, Pakiotan, Yes$ Indies, Nigeria, Ugands,
Buraa, Eslaya acd Viet-asmm, IS is one of the moet important
legume orops of India, The stetewise acresge and produetion
of pigeon pes is given in Table-l,

Gujarat atands sixth in aorcage end £1L%h in
produeticn of pigeon pea., Thervfore, this crop is ef
conaiderable importaut in the oropping patterns followed
£ Gujarat state. The gultivation of pigecn pea is memily
confined %0 the distriots of middle and south Gujarat, The
date on agresge sad productiom ef pizeon pea in different
glotriots of the Gujarat 8tate are given in Table~2.

Pigeon pea hns very wide adsptability ot olimate

and soil, The soils on which it is grewn very with the meift



Table- 1 Statewise acresg® and production of
pigeon pea during 1979-80

~Ivea (V000 1 Produgtion

state ‘nectares ) 1('000 tonnea)
Naherastra 66246 411.3
Uttar Pradesh 542.8 553.0
Nadhys Prefesh 477.3 20544
Karnatelte | 308.4 2174
Andhre Pradesh  193.0 43,7
Gujares 153.0 87.7
Tandl Badu 90.0 51.9
Bihar | 84.8 15.2
Orissea 79.7 99.3
Asjasthen 28.1 4.9
West Nenga) 18,7 5.4
Punjab 7.7 5.0
Harysne 6.6 6.1
Asgam 6.0 4.2
Kerala 3.0 0.9
Dadra, Ysgee Bevelli 2.2 1.2
Yeghaluya 0.7 0d
Tripurs : 0.6 0,2
Himaghal Predesh Oud 0,2
All India 266%5 .5 1738.6

Source: Latimate of Area and Production of arops in India
: 1979«-80, Diregtorate of Eoonomies amd Statisties,

Ninlstry of Agrieulture and Rural Reocnatruotion,
Government of Indta,



Sedle-2 Acreage end production of pigeoa pea in
| varjious distriets of Gujarss
during 1979«80

HATte L vares | oo
Bhsrush 433 258
Vedodara 270 154
Sures 7Y 106
Penchmahale 44 a1
Kheda ' 137 L
Suloew ' 9% 54
Sadarkantha 91 ) 1
Kehoena | L3 %

 Bamaskanths 54 3%
Mmedbedt 41 2%
Dangsa | 33 19
Gandhinagar 4 2
Total 1550 a1

Sourge : Distriotwise area, production and yield per
hestare of imvortant food and nonfood orops
in Gujarat state, frem 1977-78 to 197980,
Baovd o8 £inal forecast report. Department
of dgrioulture, Gujarat State Ahmedabad=380 006,



m with whieh £% 2o wown 1n mixture. It fe grown
auéoess:ully with jowar 4n loamy and medium hlack asollm,
with bajra in saedy Jomm soil and with kodra (2agpalum
acrodioulatun) and drilled peddy in the ‘beser' soll,
Though 1t 19 sucoesefully adapted on variety of soiles, it
groms vary luxuriantly o seady loam s0il and gives
somparativély high outeturn per heotare.

Pigeon pea ig generslly sown in June after the

onset of momscen and hervested in the month of ebruary
and March. It being @ fairly drought resistant are oas
¥ sucoessfully grown éveo when the rainfall s low.
| Pigeen pea grein is rich in protefa, It provides
®alanoed diet with ecreals for human as well as animaia.
espeoially in developing oountries wmere protein defiolency
is predominantly notised, The graine whole as well as spltt
are dofled with water mnd 1ligquid as well as sami solid
preparationy ere nadc wnd weed M8 L0048 with cervals like
wheat, rioe, mefse ete. in human diet. Green pode are used
ag vegetables in ovrtain parts of the oouantry espcolialy 4a
Gujarat. The dry leaves, pod husks and 'chuni' (broked
plages of tur grains) are fed to miloh cattle es & souree
of rieh proteinous £o0i, Iry atealks are used as fuel o
rural areas. |

~ Over and above the food value of *tur' srain, it 1o
@ good rotational erop., It iz aiso arown in mixture with
gareals. Ihe orop hao loanz and deep oot aystem,



It Loxrms root nodules with Riisodiuz bagteria whieh add
nitrozen to soll by fixing it from the atmosphere and
geking aveilable fo gereal erops with whieh 4t ia grown
sither in mixed eruvpinz or in rotstion., Dry lesaves
fallen on the aoll suriace improve soil structure by addiag
organic matter, The reaults of the work ocarried ouwt at
Puss {inon. 1970) hawe zevesled thet & evep of pigeon pes
add organic matter eguivalent to about filteen tonnes of
gowdung per hegtore,
| The arop with such & high valus 4in sgriculture end
of vast importance to human beings, has net heen osred for
exploiting i%e yielding potentialities se compared to thed
of gereals and other eash orops. Therefore, the need for
" tnoreasing yield snd improving quality of legumes including
pigeon pea in India by vesvarch aad full exploitation of
genetio potential, cultural practices, use of chemical
fertiligers, oontrol of pests and discases end evolving
reaistant varfeti._ ..uo emphasised by scientists, Ihe
shearp pies in pric s of legumes sow & deye in India asd
the problem of protein malnutrition were also thouzht by
food and Agrigulture .inistry of India snd 1% weas suggeaicd
tc £111 up the gep of protelas degiolt by incresnsing legume
produotion by streangthening research on legume crooas
inoluding pigeon pede

I% is almust sn eptadlishes fast that ewelution of
Jetter varietice of crop plants for commercial planting and



bogsting up their yields per heotere through spacing aad

‘appropriate sppliostiom of fertilisers are of primary

eonsideration for effective progreass in orop productions
In view of 4lw isclis mnd the oonsiderstions staicd

in the foregoing perssrapha, an experiment was planned

end condusled at the Collage Feww ef the B. A, College of

Ageiculture, Gujarst /gricultural University, Anand Campus,

Anand during the yeew 138081, with the following

objectivess _

.(1) To £ind out suitable spseing for pigeon pea for
seouring optimun yield emd profit per hegtare.

(2) To find out optimum level of rejuirements of
pitrogen snd phoasphorus for inoreasing yield of
pigeon pea under the agro-climatic oconditions of
¥iddle Gujerat,

{3) %o stndy the effeot of spacing, nitrogen snd phosphorus

" oo quality of grains, |

{4) %o sty swoncnios of pigeon pea under various

spaocing and 1evels of nitrogen and i:hoapnom.



REVI. OF LITERATURE

Altnough pigeon pea ia usder gultivation elngé
senturies, very limited informetion is awsilable on its
sgronomicel aspeets. owever, attempts have been made to
review sll evallsile literature om pigeon pea with rempeak
to 1ts spacing emd mwiricnt requirements for incressed
yield and guality of grains.

843 IFPICT OF _JPACING

Be Memszes (1948) working en spacing axperiments
with pigeon ; {n Cermany, oconcluded thot speaciogs of
200 x 100 om and 100 z 100 em oould produse higher yields
shan that 35 the gspoeing of 200 x 200 .

Ia s wpuoiny fr ial, eondueted on the orop of pigeon -
pes ot Berhampore, ‘‘cat Bengal (Anon, 1955), it was goneludud
thet oloser spseing of 60 x 60 en was better for advancing
yield than the wider spaciag of 120 y 120 om.

Cultural experiments condugted on pigeon paa &b
the Iadien Agrieulfurazl Ressareh Institute, New Delki
{Anon. 1955) showed that wider inter-row spseing of %00 em
gave significantly higher yield (1444 kg/ha) then that by
the gloasr spacing of m'n (1027 xg/ha).

| Trived: (1960) oonducted an experiment with siwm
levels of spaoing viz. 120 x 5 om, 120 x 30 gm, 120 x 45 em,
120 x 60 em, 120 x 75 om, aad 120 x 90 om. Fe oboewved Shat
1IN0 % 90 em spacing was conduoive to increase number of



branches per plant aiving optimum yield of pigeon pea
graina (1645 kg/ha) with 19.97 per oent protein.
~ Muxherjee (1960) conducted sm experiment on
Salnpuz gajss type~7 at Berhampore with the apasings of
60 x 60 om, 60 x 90 au, 60 x 120 om, 90 x 99 om, 90 x 120 enm,
120 ¢ 120 om and broedscat of seeds 9 13,5 kg/ha. He observed
that e¢loser agapaeing of 60 x 60 on produced the highest
grain yield per heetarc (1422 kg/ha) but the meximum yield
per plant was obtalnsed trom a wider spaeiog of 120 x 120 ¢m.
Derfeux (1969) econducted a field trial in Yest
.Indlea on dry enleaceoua sodl with pilgeon pea H.41 54/3 from
Trintded (Seml dwarf, short photeperiod and deterwminate
growth hadit) and 218066 from Pekistan (dwarf, daylenath
neutral, indeterminate growth habit, continuous flowering)
st spaoing of 100 £ 100 em, 100 x 50 om ond 50 x 50 enm, ile
observed that {acrcope in plant density tended to inoreasse
yielda per hecotare,
 Sem et al, (1970) condugted field triale in 1959 %o
1965 at Berhampore and in 1960 to 1963 at Kalyani on Gnjonug
88isg with rowa 30 and 60 om apart and with plants 30, 60,
90 and 120 om wpart in the rowa., They observed that the
highest sversge grain yields were obtained frouw a apaeing of
30 x 30 om at Berhamporc snd %0 x 90 gm at Kalyani.
Hammerton (1971) studied 14 plant densities in the
range of 47900 %o 4300 plante per heotare (0,21 to 2,32
.m2/plant) et the University 7ield Station, Trinidad end



peported that an fporesse in area per plant increased pod
Jield per plant bul deareased pod yield per heotare. Plsnt
mights ot floweriag med harvest timk were inoweamed by
inorease in plant denefdy. lie alsc observed that plant
density hed ne effeet on otiwr yleld components,

| Stogh et sl. {1971) working at Jemsharlal Sehru
m;m Vishwa Vidyalaya, Jabalpur on pigeon pea with $three
plmat poepulations, wis, 40,000, 50,000 mmd 60,000 planta per
heotare and fwe row gpacings vis. 75 and 100 om, observed
that the highest significant yield of 1,214 kg/ha wee
obtained with a plant population of 60,000 plants per hestmew,
but there was no signifiecant difference {n the grain yleld
at row spacings of 79 sad 100 on, The number of primery msad
seoondery branches and number of pods per plant weme highey
with plant populetion 0f 40,000 then thoes with 50,000 and
60,000 plants per heetare, Protein contept of graln wes ot
affeated by any of the treatmentas,

Choudhiry and Bhatia (1971} reported that Caljsnuc
g8ian sown at & apacing oi 20, 30 snd 40 om between plantain
mwe spaced ot 50 on apart gave avebnge yields of 2.87,

2.37 end 2,01 t/he,resicetively.

Vesrsswemy ot al. (1972) conducted an expewiment on
Cajsnus gsjen OV. S.ds 1 with brosdcast and ip rows 90, 120
ad 150 om apart with spaocings of 20, %0 and 40 om within
the row. They observed that mean geed yisld was the



highest (1,03 t/haj with e spacing of 30 x 30 em. Such
ytdaa were higher with 51l aspagings, exospt 120 x 30 on
than that with broadessting (0.68 t/hale

NManjhi 8% Ml+ (1979) conducted an experisent in
Todspur rainfed block of the Diviafon of Agronomy, Indles
Agricultural Resesrch Institute, New Delhi with two
refes of planting vise 50,000 and 75,000 plants per
heetare and two inter-row spacings vis., 50 on and T3 en,
They observed that a row spacing of 50 em gave signiflicoatly
higher yields thas = row spacing of 75 om. Pode/plant end
test weight (1000 praineweight) were not affcoted by
tpacinit_g |

Awens st Julis (1973) reported that yields of
Lwesh podes of Jaianus gajan COV. Kski wexe higher at row
spacing of 91.4 o than those by 121.9 cn amd. 182.8 emae
I was alee highew of plant population of %6,300 plaatc por
hestare than those at 9075 and 18,150 plants puf heotarc,
Plant height, number of Qaysto flowering, number of seveds
por pod, test weight mand pwesein content of grains were
208 sffeoted by plant nopulation and row spaoinge., The

nunber of pods per plant deoremsed with Lancrcase in plang
poepulation.

Rathi 2% Al. (1974) conducted a £i01d experiment ot
8 farn of :egional Agricultural Resesech Station,Meerwt
i Khapii 1972 with three inter row aspacings vis. 30, 75 sad
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100 em. Tﬁey observed that a spaoing of 50 om yielded highar
grain than that by 75 end 100 om inter row spaoings.

In sn experiment sondueted on the orop of pigecn nea
at International Institute of Tropical Agriculture, Ibaden,
Nigeria (Anon. 1974) showed that three dwarf pigeon pes
sultivars yielded 70«90 per gent more seed under within row
spaoing of 20 em than that under 40 om spacing. They yielded
2030 per cent less graine at row apacing of 120 onm than
those at vow spasing of 60 and 90 om,

Akinola and  hitemen (1975) studied nine sowing
densities ranging from 6727 to 215273 plants per heotare,
They observed that meximum seed yleld (2,77 t/hs) was
obtained at a spaoin: of 91.4 x 61 am (17940 planta/ha).
With high densitics, tncre was inoreass in atand mortality
and deoreasé in number of pods per plant, reaﬁltlng into
severe reduction in yield, Dearease in pod number per plant
was related to signific-nt reduction in the number of ped.
producing branches and in the inflorescence bearing atem
length, with little chasge in seed sise end seeds per plant.

Studies werc made by Anlewat ¢t al. (1975) for two
years at Indian Agricultural Researoh Inatitute, New Delhi

o find out the optimm row spacling for the new varieties of

Plgeon pea, They reported that grain yield inoreased undepr

5? or spacing es gompared $0 under 75 om apaeing by 25,25 and



25.66 per gent 1n 1.9’72 and 197% respectively. i‘m plant
helght and test welsnt (100 grains weight) were Mt
aifeoted by row spacing in any of the yewrs., The brehehes
per plant were signifiesm$ &n 1372 only where wider spacing
ef T5 om produced mere branches than that by 50 om row
spacing. The peds per plant with wider row apasing were,
however, significantly higher in both the years.

Singh et a1, {1975) condusted an experiment to
study the effect of threce row spesinge wis. 50, 75 and
100 om on the growdh aad yisld of Lour pigeon pec varietiom
vis. T=21, 13«3, ASeS end P=4705 ot Isdfan Agricultural
Resesmroh Institutc, ~ou Delhi during kherif seasons of
1970 and 1971. They obgerved that the narrowest row spaoling
of 30 om produced sfgmifiosntly more grain yield (21.1 7/ha)
thea Shese by the other two row apacings of 75 and 100 om
during bhoth the years (18,7 and 17.2 g/ha respectively).
Piants wenre taller with s fater fow spacing of 100 o= than
theae under % two narrow inter row spagings of 50 manéd
75 om. Inter row spasing have no significant Lafluence oA
%98 sumber of branches per plant, number of pods per plant
a4 1000 grain wefght,

Hammerton (1971) laid owt e ewperiment on Caymanas
olay loer st Lewvenss Field fa Jemmloa with two spaeings
Vise 90 x 90 on and 45 x 48 om, He observed that olose
spaoing (45 x 45 o) gave mere graia yileld per hectars
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than that by wide gpaoing (30 x 90 em ). The number of
pods par plont was more in wide spacing as oompared to that
fn e¢lose apacing.

Yadehalll ¢t gl. (1976) reported that inervasing
denalty from 50,000 t: 75,000 plants per heotere inoreaged
seed yield from 1.83 to 2,08 t/he in new Cajsnus onian
CV, Hyd. 3C aod Zrom 0.95 to 1.04 t/ha in the etandara
OVe Oou 1o

" Piwert 8t al. (1977) condusted a field experiment on
pigeon pea OV, Owalior=3, 6826, 6800-27, 6842-8 and looal
variety at 45 x 15 om, 90 x 30 om and 180 x 60 on spacing.
They observed thet the spreading typee Gwallore3 spd loenl
one ylelded significantly more (1.33 and 1.22 t/ha.
respeotively) than the semd-compact types (0.7«0,9 t/haj ot
all the row spasoings. They 8lao proiuced the highsat srimmmy
and secondesxy branches, pode per plant and secd yield per
plent. All cultivars gave the highest yields at 45 x 15 o
except Gwalior+? wilch gave the highest yiesld at 90 x 30 anm.

Rathi end iripetht (1978) etudied the effeot of
thres intra-row spaeings viz. 50, 75 and 100 om keeping the
eommon inter-row spaseing of 30 om on early maturding pigeon
pes varisty I.21. They observed that the maximum grain yield
was obtained at 75 x 30 o» apaciog. Inoreass in row dietnnoe
to 100 om reaulted into significant reduotion in plant stond

per unit area which oould not be compansated by higher yielad
per plant under wider spaolng,
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Subhramanium gt gl. (1978) eonducted an experiment
on cultivator's £ield in Coimbatore distriot of Temil Nedu
under rainfed condition with apacing of 20, 30 and 40 em
between the plantes ond 45 om apart butween two rows. They
obagerved that 30 om and 20 om between plants {n the row
were at par and superior %o the wider spacing of 40 oa whioh
recorded only 710 kz of grain per hectare a3 againat 80
and 794 kg of grain per heetars recorded by 30 and 20 em
spaoings respsotively.

8ingh ¢t al. (1978) conducted am experiment for
fwo years during kharif seagons of 1574-75 and 1975-76 at
the Researgh Parm, Department of Agronomy, Sanarag Hindu
University, to find out the optimum row apaeing for pure
an well as mixed oulture of plgeon pea alongwith most
rogunerative inter orops. They obaserved that pure guliure
of pigeon pea ylelded more graln yield at 50 om row spasing
then that by 75 en row gpasing.

Phogat (1991) cordueted an experiment at the
Agronomy Researoh Arca of ilaryana Agriocultural University,
Hissar during the gg@gg; season with three plant densitiece
viz. 66,666, 1,00,000, and 1,33,333 plants per hectare, i
obssrved that populaticn of 1,00,000 plante per hectare was
significantly supirtor o 66,666 and 1,33,33% plants por
heotare in respect of growth and yield sttributes. fomever,

all the plent populaiiona were at par in case of 1000 geed

‘weight, e three plant populations did not diffep
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significantly in .sead yield per heotare and grain protein
content, however, the difference was significant in stalk
yield per hectare, The population with 1,00,000 plants per

heotare gave the highest net return.

2,2 HE

Sardsrsingh and Sahasrsbuddhe (1957) in & magurisl
trial gonducted over o period of four yesrs, 4involwing
anpliostion of nitrogen 2 O end 22.5 kg ¥ per heoters in
in the form of emmonium sulphate with anjwithout a basal
dressing of farm comoat & 45 kg N per heetare to the orop
of pigeon pea. .’ . goncluded that there wes depressing
effect on grain ylold when the orop was manurcd with smmoniun
sulphate but grain yield inereased from 33 to 84 kg/ha shen
the arop was supplied with nitrogen in the form of farm
compoat,

Manjht g% al. (1973) oarried out an investigation
at Todspur rainfed block of the bivision of Agronomy, Iniian
Agricultural Researgh Institute, New Delhi with two levelsz
of nitrogen vis. 0 2nd 25 kg N per heotare. They observed
that application of 25 kg N per heotare inoreased significnatly
grain yleld per heetare, pods per plant and 1,000 grain weighd
over the eontrol. Protein eontent of grains also finerensed
from 19 per oent (control) %0 22«23 per ocent in oase of the
treatment involving epplication of 25 kg N per heotare,
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Dalal (1974) Bonsuoted en experiment om a tiver
Estate loam soil at the Univeraity Fileld Station, Trintded
with £ive lewels of nitrogen viz. 0, 10, 20, 50 and 100 ks
N per heotnare, e ehgerved that 20 kg N per heotare gave
the meximum grain yicld (3463 kg/ha) while 50 and 100 ki ¥
po¥ hectare showed dopreszing effeet on grain yield (2093
amd 1806 kg per heceteore respectively).

lenka and Satpathy (1975) carried out sa experimest
with three lovels of nitrogen viz. U, 20 and 40 kg N per
heetare &% Bhubaneswar,., They observed that appliestion of
20 and 40 kg ¥ per meotare inorensed vegetative growth,
plant height, nunber of Branches per plant, yield of stliocks
and bhusa slgnificontly but aid not inorease the yiel? of
graine, Applieation oif 20 kg N per heotarc only lnorvascd
grain yield by 190 kg per heotare and 40 kg N per hestarc
Bad depressing effect on grain yleld,

Stngn et als (1976) studied She effcet of nitro en
on growth and yield of pigeon pea under rainfed ocondition
at the Indian Agricultural Research Institute, New Delhi and
reported that moat of the growth characters showed a
bensfiolal effeat of 2% kg N per heotare over control { ro
pitrogen). However, effoots were significant only in the
osse of plant heigik with the application of 25 kg ¥ per
hegtare,
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Palal and Juilt (1977) ocondusted a field experiment
at the University #4.1d Station, Irinidad, with four levels
of nitrogen wiz, O, 12, 20 and 30 kg § per hegtare. They
obgerved that there wes no significant effcot of nitrogen
appliocation on grain yleld,

2,% EFZECT 07 PHOSPEDAUS:

A £1e1d experiment was sondusted with pigeon pea
st Indore, (Anon. 1956) for aix orop seasons o study the
eoffect of two levels of phosphorus vis, O end 33.75 kg 1‘20,5
per heotere. It was found that the higher level of phosphorus
(33475 kg P,05/ha) inercased the grain yield by 1l.1 per cent.

Chowdhury aod Bhetia (1971) conducted am experimect
st the Indisn Agricultural Hsseareh Inotitute, New Delhi with
four levels of phosphorus vis. 0, 33, 67 and 100 kg P205 per
heotare. Thay observed that with inoressing levels of
phosphorus the grain yield of pigeon pea also inereased
trom 1.29 %o 2.76 t/ha.

Veucraswamy et al. (1972) at Coimbatore, studied the
effeot of phoephorie seid and orgaric manure on yicld of
pigeon pee with no tertiliser,. 5 tonnes ecompost/hn, 22.4 kg
P,0;/he  and 5 tonnes compost + 22.4 kg rzas/ha. They obacrvyod
that the basal dreseing of 22.4 kg P,0;/ha in the form of
superphosphate ead 5 tonnes compost/ha gave signitioantly
higher yield (763 kg/ha) than those by the other treat-enta,
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Menjhi et al. (1973) conducted an experiment at
Iedtan Agricultural descarch Institute, New Delhi with three
levels of phosphorus viz, O, 21.83 and 43.67 kg P205 per
heotare, They observed that higher dose of phosphorus
signiticantly inereased grain yleld over the contral,

Rathi et gl. (1974) oonduoted a tield experiment
at the Regional Agricultursl Reseersh 3tation, Meerut with
three levels of phosphorus vis. 0, 40 end 80 kg 13'205 per
heotars, They observed that 80 kg PZOS per hectare gave
signifioantly higher yield of grain (30.8 g/ha) than that
by 40 kg P,0, per heotare (19.1 g/ha), whereas 40 k3 ?205
per hegtare proved superior %o eontrol (15.7 g/ha).

Ksul and Sekhon (1975) conducted an experiment Auring
the kherif sesson of the year 1972 in order to study ressonse
of pigeon pea veriety I«2)] to four rates of phoaphorue vig,
0, 20, 40 and 60 kg P205 per hecetare. They observed that
grain yleld imcreased significantly upto 40 kg P205 per
heotare (18.7 q/ha) mnd declined thereafter. However,
spplication of 60 kg P205 per heotare proved signitieontly
superior to O and 20 kg 1’205 per heetare in respect of zrain
yield. Number of pods ner plant and plant height were at the
%op with of 40 kg P,0; per heotare, though they failed to
attain the level of signifioance. The dry aatter produstion

inoreased signifioantly with phosphorus spplieation, The
trepds were similar to Shose odgerved for grain yiela,
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l{ slight {mprovement {n harvest index was recorded with
®plicetion of phospboruss

| Singh et gl (1976) oconduoted an experiment with o
viow % evaluste yicld potential of ptgeon'pu varietieoe
of 31ffevent levels of phosphorus viz. O, 25, 50, 75 end
100 kg Pzﬂs per heatar: at Indian idgricultural Rescareh
Inatitute, New Delhi, They obsexved that graip yleld
{noresssd significently with inoresse {n the lswels of
phosphorus and the higheat grain yield (22.2 g/ha) wae
obtained with an spplicaetion of 100 kg P,0; per hectars,
However, considapiag the higher cost of phosphets, an
spplication of only 25 kg P,0; per heorsre was egonomioale’
They recorded signiffcant inoresse in numbser of brasohes
;;er plant and number of pods per plent over gontrol whes
108 xg P205 per heetare was applied. Haevest index also
showed inorease with ingreamse {v the level of phosphorus,

Sonkas sd Goatypathy (1976) studied response of

pigeon pes warieticas to phosphorus # 0, 40, 80 and 120 kg
?205 psr heotare 18 laterite coil at Bhubaneswar. They
observed the signifissn? resnonse to lewels 0f phosphorus
i grain yleld showed lineer inocrease from 0.83 to 1,37
t/ha. Pod length and number of arains per pod were slgnie

ztcafu; affcoted by phesphorus appliostion, while other
yield sttridutes wore not affegted by phosphorus asplications



misl amd Juilt (1977) oconducted sa experiment at
the University 7ield itatios, Trintdad with four levela
of phosphorus vis. O, 50, 100 and 250 kg 3205 per hectare,
ey odserved that grain yiold of pigeon pean increased
{1,716 %o 3,102 kz/ha) with the inorenmase in the leveld of
phosphorus.

Reo (1977) conduoted an expesiment at the Collegs
of Agrioculture, lewa with three varieties of pidon pea
vis. 23«1, T=21 ead Prebbat and four levels of phosphorus
vis. 0, 30, 60 and 90 kg P,0; per hectare. He observed
that phosphorus epplication incresssd grain yield by 37.2
per oent (4.44 g/ha) over thet of the control. Ihe variety
To21 guve .0.89 and 65.61 g/ha more yield of grain then
thoae by BS-l and Prabhat recpecotively. B3»1 variety gave
higher protein gontent than those by T«21 and Prabhat,
They alee obseérved inerensse in protein gontente of arsin
with Sncoreeae in the level of ohoaphorus appliention.

Ramanathan gt al. (1977) while working at Joimbatore
with 00.2 red gram to determine ite reaponse ® applieation
of different levels of phosphorus viz. O, 12.7, 25.4 and
76.3 kg Pp0y per hegtarc over common decege of N, P and X,
- found that the erop rogpended markedly t$o phosphorus over
aniform baned dremein: of ¥ and femwm yawd monure, Of the
d1ft-rent levels of phosphorus tested the maximum level at
76.2 kg 1’205 per hootare gewe significantly higher number ot
pous per plant and grain yield than other treatzents. |
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Rathi and Tripathi (1978) studied the effeet of
three levels of phoasphorus involving 0, 40 and 80 kg
P205 per hectare on early maturing pigeon pea variety
T«21 in Central U, P, and revealed a significant positive
effect of phosphorus spplication on grain yield., The
spplication of 40 kg ?205 per heetare gave more grain
yield (18.1 g/he) than those by O and 80 kg P,0; per
hectare (14.5 and 16.6 q/ha)respeetinl,r).

Devarajan gt ale (1980) studied the effect of
phosphorus # 0, 25 and 50 kg P205 per hectare on pigeon
pea Co, 1 at Tamil Nadu Agricultural University, Colmbatorec.
They observed that the highest grain yield was obtained
with the appliocation of 25 kg 1’205 per hectare,

Singh et al. (1930) while working at Banarus Hindu
University, Varanasi reported that increasing the rate of
applied phosphorus upto 60 kg per hectare incressed
significantly yield of pigeon pea from 1.67 to 2,05 t/ha.

2.4 LFFLOT O SPACING X PHOSPHORUS:

Rathi et gl. (1974) conducted a field experiment at
the farm of Regional Asgricultural Research Station, Meerut

in kharif with three inter row spaecings viz. 50, 75 and
100 em and three levels of phosphorus vis. O, 40 and 80 kg
P205 per heetare, They observed that in early sowing, the
highest yield was obtoined by sowing in rows of 75 em epart
with 80 kg on,’. per hectare, while in late sown orops, the



degs row spacing was found to be 50 cm and the dose of
phoaphorus was 80 kg P205 Py hestane,

Subramaniun gf #le (1978) conduoted the experiments
on oultivators'! fiel4sst Devarayapursm Lw Thosdamutur bloeik,
Coinbatore district under rainfed condition with spaecings
of 20, 30 and 40 o - . .en plants within a row and 45 o
apert between two rows sad £ive lavels of fertiliser vis,
Control (no manurial trestmest), 25 kg P,0;/ha, 12.5 kg ¥
+ 25 kg B0 /ha, 25 kg N + 25 kg P0c/ha and 25 kg ¥ »
$0 kg Pzﬂsfha. They indiested that adoption of 45 z 30 em
spaging and 25 k7 '392-05/& alone wewe guits effective for
srgeet nnd bushy tync Gpe 3 pigeos pea for securing
fngrcased yleld of grain under rainfed conditlon,

Ratni and Tripsthi (1978) sti.'led effeot of three
inter-row spasings viz. 50, 75 and 120 onm, keeping the
esamen faterprow spacli~~ of SO s and three levels of
phoaphorus vise Oy 40 and 80 kg P,0; per heotare on ecarly
maturing pigeon pea varfety 2, 21. They reportcd that the
nexisum grain yield (19.6 g/ha) was obtained when sowing

w8 done st TS x 30 em and fertilized with 40 kg Fao5
per heetare,

2.5 rpeicr O KTROOEN X PHOSPHORUS:

An experiment was conducted at Indore (Anon. 1985)
with a view to study effcet of the single as woll a8
combined ®pplieation of nitrogen in the form of groundnut
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eoslie w8 phosphorus in the form of supsrphosphate, Both

a8 22,5 and 45 kg per heotare on the arop ol pigzeon pos,
I% wen revealed Shat yicld of pigeon pea appreciably
{noressed with sinsle annlioation of lower déao of nitrogen
(2248 kg 5i/ha} and phosphorus {(22.5 kg P!OS/ha). waile
higher dose of nitrcgen (43 kg 3/he) as well as phosphorus
{45 kg ?205/!1&) 414 not prove so effcotive as lower doze of
the sasme, But 1% wae notioed thot combimed epplication o
pitrogen end phosphorus gave higher yields of pigeon pea
grein than that by the siagle q’ncatidn of the seme,

Sen (1958) in an investigation garried over a pericd
of three years at the Indian Agricultural Research Instifuiy,
New Delhi, to study nitrogen economy of =oll under pigecon
pca in relation %o nodulation, ooncoluded that nigeom pe
greatly bensfitted hy single as well as combined applioction
of 4% kg Y per heetare in the form of smmonium sulphate emd
137.50 kg PEOS per heotars in the form of superphosphate,

Phogat (1981) conducted em experiment at Harvena
Agrioultursl Univewsity, Hissar with five fertility levels
vis. Control, 40 kz ?205/3., 25 kg ¥+ 40 kg '9205/11&,

40 kg Pg0s/ha + toooulation snk 25 kg ¥ ¢ 40 kg PyOy/na o
{noculation, Me obacrved that 25 kg N + 40 kg Pzas/hu *
inoculation had & signiiiennt effcet on inerensing olang

hefght, mumber of branshes end dry mattcr sccumulation per plant,
Tisld attributes smd grain as well as stalk yiel?:argao fnercased
.sianificantly due tc inereage in fertility levels ewer aontrol,



MATERIALS AD METHODS

Materials used and techniques adopted during the
oourns of this fawatigation are desoridbed as vndsrs
53 AT

™he field investigation reported in this manusoript
e conduoted at the College gl Farm of the D.A.College
of Agrioulture, Gujarat Agricultural University, Anand
Campas, Anmnd during the Kharil season of 198081, Tw
aia wvas to investizate effeot of spacing and fertilizers
o yield and quality of plgeen pes,

The Ansnd Campus of Gujarat Agrioultural University,
vhare 4iis investigation waa carried ouly 13 sitzated a¢
22% . 35' North latitade, 70° - 55° Bast longhtele vith an
elevatlion of 45,1 metres above the mean sea lovel,

fhe olisate of 'his Gyes L8 sub-ipopionl. In generel,
Ronsoons are wvam and moderately humid, winters are fairly
e8ld and dxy, vhile summers are largely het and dxy,
Nonsoon comnenoss hy the middle of June and retreste by
the middle of Scptember with an aveyage annual rainfall
o abeat 865 an realized entirely frem Seuth~West monsoon
gurrents. The monsoon in this area 15 not assured as in
the seuth Gujarat. Mrtial failuare of moneocon ones in
thres to four years is very comon ian thie area. July
and Aungust are the months of hish rainfally



™e reguler wintor sesson starts by the esd of
Oatodar and econtinues t111 the end of February., The ecldest
months of winter SANEON ers Deconder samd Jamuary. The suwmmy
seeson goumenges ip the beglaning of Haroh and ends by the
end of June. May 1o the hottest month of the yems,

The meteéorciogicel dets for the period irom Jume
1980 $o Pedruary 1981 cecorded at Neteorologlesl Obesrvatory
of B.A, Oollege of Agriculture, Anand are presented in
Table 3. The dste elaerly indlests that the weather cenditiona
were falrly favoiurable for growth and develovment of pigeon
pea during the crop seasen, #xcept that the months of Jovenmwer,
Degenber and Janu - 3 unugusl oloudy wesSher acoou .iod
h; preaipitation smounting to 1.2, 16.5 and 9.3 am respeotively.
Sugh conditiore during that period favoured infestation of
Tur pod £1ly. Precautionary wespwres were tsken by timely
spraying of sppropriate peutteieesio eonirol tur pod L1ly,

3,5 SO0IL CHARAC. . ... . 108t

he soll of the experimental field was sandy lomm
type, locally known ag “"Goradu®. This solil is alluvial in
origin end very deep, well drained and medium in fertiitty,
‘It reaponds very well to irrisation asd fertilisers. It ia
quite suitable for a variety of tropicsl and sub~tropioal

aropa. The water teble 1a ugually at more than 10 metres
below e surtase,
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Peble 3: “eskwise rainfall, roiny doys, moxinum end
minimun terperatures and Relative Humidity .

PORIOATAL! pmten  ialtioioslemn asty tem 02t O,
- i
1 s 2 1 3 14 1 5 ¢ 6 ¢ 7 t 8 1 g
3380
VI 23 4-10 June 34.0 2 35,0 26.9 31.0 88
24 11-17 " 183 O 35,5 27.3 31.9 8
2 18.24 " 28,2 )1 34.9 26.1 30,5 9%
2 2.1 July 65.0 S5 30,6 5.6 28,1 %
128,7 8 34.2 26.4 30.4 20
VII 27 2-8 July 1184 & 308 25.1 27.8 98
28  9-15 ° 6.8 1 32,4 26,1 29.3 %
29 16422 " 0.8 0 347 26,6 30,7 8%
30 23«29 " 45.5 2 32,3 25.7 29.0 @9
31 30-5 Aug. 24044 5 30,1 24,9 275 97
4113 14 32.0 25,7 28.8 91
VIII 32  6-12 Aug, 33.0 3 29.9 2.0 27,5 93
335 13«19 " 25.4 1 33,1 25.4 29,3 @2
34 20=26 "  T00 3 3l 24,2 27.8 O
95 27-2 Septe 50.9 2 30,7 246 277 B
| 9.3 9 51.3 25.3 28,3 90
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't 2 3 t &4 t353 6 ¢+ 7T ¢ 8 9
36 39 0,0 0 32,7 24,2 28,5 @0
n 10~16 . T:0 1 32,4 24,0 28,2 5]
38 17-23 " 0,0 O 33.9 24,1 29,0 89
39 24-30 * 0.0 O 36.3 24.9 30,6 88

7.0 1 35,8 24,3 29,1 80
40 147 Ooks 0.0 O 35,9 22,4 29.2 85
41 8«l4 * 0,0 O 136.8 20.6 28,7 B84
42 1521 * 00 O 37.0 204 28,7 T8
45 228 % 0,0 O 348 183 26,4 81
44 29=4 GSov. 20 0 %4.8 16,7 25 .8 78

0.0 0 35.8 19,7 27.8 80
4% 5-11 ove 0.0 O 33,1 15.1 24,1 54
8 12-28 Y 12 0 33,1 20,6 26,9 67

47T 1925 " 0,0 O 32,9 18.6 25.8 64

48 26-2 Tea. 0.0 0 31,7 16.4 841 T

12 0 32,7 177 25.2 66
49 39 Iec. 0.0 O 1,1 W) 22,6 64
50 101 * 0.0 0 30,3 10,6 205 69
51 17«23 " 165 2 30,0 10.1 20,1 85
52 2431 " 0.0 0 24,5 13.5 19,0 93

16,5 2 29,0 12,1 20,5 Y8

(Coned, )




1 2:.:”: 3 s ;T; s &6 ¢+ 7 s+ B8 ;”
I 1 147 dms 00 0O 284 12.3 20,4 ]
2 8~14 * 0,0 0 I 63 1265 62
3 15,21 " 9.2 1 l_‘l'.l 1.4 19-3 84
4 23 * 00 O 28,21 12,0 20,1 89
$ 294 Pebe 00 0 29,2 11,0 20,0 T
9s2 1 2M4 10 192 80
I3 6 B-l1PFeb, 0,0 O 28,8 9.5 191 67
7T 1.-18 °* 0.0 O 30,1 12,5 21,3 79
8 1825 ¥ 0.0 0 34,7 16.0 25.4 60
9 26~ Hareh 0,0 O 344 5.8 25,1 65
0

0.0 n-a 15.4 22,7 8

The compoalie soll ammple reprcesonting the fle.. ..ol
Lew Shis isvestigadios wes drawn before leging out the
experiment, The mechaniensl wmd chemical analyais of the
sanple were owrried out, Their results ere presented
is Zadlasd.

I

MOPPING HISICAY OF THE BX. .. ... . AL RILLDS

The eroppicy history of the exnerimentsl field for
B8 last throe yearc is given in Table-5,



" Table-4 Meghanigal and Chemical oomposition of seil

et Bume 0f s0il
No.t gonstituentsa

l Qontent ¢ Yethoda of analyecis

H £ollowed

1  Course sand (%}

?1n§ sand  ($)

2
S 541t i)
4 Olay (%)
5

6 Total nitroges
.‘ (kg/he)

7 Avallable P 05
(kg/ne)

8 Available K20
(kg/ha)

9 Soil pil
{501l s Water,
112,58 )

MR

0,590

85 .60
8.50
2.50

Organio metter (i) 0.52

560400

42,90

336,00

8,20

Bauyoucos Hydrometer
(Piper, 1950)

I-ao-
ofipe

Colorimetric method
{Shak chta, 1950)

Modified kjsldanhl
(AsOQelaley 1960}

0.5 ¥ lﬁ% extraotadbla
(Clesn et al., 1954)
Volumetric cobaltnitride
{Jakson, 1967)
Bagkmen's p'l meter
(Jakson, 1967)




Table 5 Cropping history of the experliental field

Yoar t Seasnn ¢ {rop t Pertilizers applied
1978«79 Kherii Zobaseo 180 kg ¥ + O kg P205 +
0 kg K,0/ha
fabs o=

Summer Pellow

1979-80 Kharif Bajra 90 mg M + 45 kg P2°‘5 +
0 kg KEO/ha '
Rabi 7allow ——
Senaer Osur 25 kg 8§ + 50 ?
experinent 8 ks Pa0y
0 kg lzo/ha

198081 Kharif ?4geon pea As per treatment

In order to study effeet of varicus levels of
spacing and fertiligsers on growth and yield of nigeonm pes,
s fi6ld experiment was planned. ‘e factors of study and thely
lovels were as ghwen on next nage,
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Taotors : rfg;egi : Partioulars of levels
Spacing (3) S 350 150 omx 30 e
360 150 oo x 60 on
890 150 om x 90 om
Nitrogen (W) ) Ny 0 kg N/ha
!25 25 kg i'?'r/h&
%0 50 kg 5/ha
Phosphorus (P) . P 0 kg Paos/ha
Pgo 50 kg P,0,/he
P100 100 kg ons/ha

3451

TREATMENT COMBINATIONE

Twonty seven tveatment comdinationa involving three
levels of spaeing, thres levels of nitrogen and three

1svels of phosphorus were ingluded in the experiment, for

whioh the Jdetalla &re as on next nage.
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ar.} Treatment combinaticns : Trentaess
Koot g B - yobols
T e e Tt T
11 2 ] 2 t 4 3 8
l 150 x 30 0 e 5303@0?0
2 150x%0 0 50 8y o¥ofs0
3 150x 30 0 100 850%0P100
4 150 x 30 » 0 84072570
% 150 x 30 L] 50 '!0.25350
6 180 x 30 9 100 '30'25'100
T 180 =z 30 50 0 “so'su'n
8 150 x 30 50 50 Ssofsofso
9 150 x 30 50 100 '30'509100
10 150 x 60 0 ) Sga¥ofo
150 x 60 0 50 SSORDP 50
150 x 60 0 100 8g0%0%100
150 x 60 25 0 860%25%0
150 x 60 ] 50 850725%50
150 x 60 25 100 3¢ 0%25 100
150 x §0 50 0 SﬁONSOPO
150 x 60 50 50 560% O‘PSO
130 x 60 50 100 %o'm

(Contd,)
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11 2 ' 3 t 4 ' 5

19 150 x 90 0 0 390700
20 150 x 90 0 50 S90%050
21 150 x 90 0 100 8900100
22 150 x 90 25 0 390”250
235 150 x 90 25 50 Sg0¥25Ps0
24 150 x 90 25 100 890%25P100
25 150 x 90 50 0 Sqo¥s0%0
26 150 x 90 50 50 S90750%50
27 150 x 90 50 100 5 S

5.5.2 DESIGN OF THL EXPLRIMBAT °

A 33 partial confounded factorial design was
employed in this study. The treatments were assigned at
random to eaoh replication. The plan of layout is depigted
in Plgure 1.

34543 NUMBLR OF RLPLICATIONS: Three.

3¢5.4 OTHER DETAILS:

(1) Plot sigzet

Spaeing Gross plot sise Het plot sige
150 x 30 on 9.00 x 6,00 m Te2 x 3.0 m
150 x 60 em .00 x 6,00 m 7-7.1! 3.0 m

150 x 90 em 9,00 x 6,00 m T2 x 3.0 m



Fig.]  Plan of layout
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(2)

(3)
(4)
(5)
(6)
)
(8)
(9)

(10)
(11)
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Table~=63

Total ersa of experiments 473000 2
( tnoludia; ehanneéls) '

Area of one rexifeation 3 1512400 n?
Set area sowns 4374+00 n°

Total number of plots 3 81

Mrection of zowiangs North-~Bouth
Yariety & T=15-15

Seed rate 1 5 kg/ha

¥ethod of fertilisers applicationt

Fartiligera were applicd in furrows.

Date of sowings 23=6-8"
Date of hervesting : 29-1-31.

QUIPURAL OPLRATID!Ss

The calender of cultural operations lo given
in Table=b,

during the oourse of atudy

Calender of eultura) operations carried out

Sr.t
No.!

} Frequenoy |

Operation :

Date

11

2 . 3 3

4

1 Preparatory tillage

(1) Traotor ploughing One

(11) Harrowing and planking ‘Two
2 Lay out

(1) Preparation of beds One

{11) V¥erking =5 per speoing One

treatnent

(11%) Opening of furrows One

by country slough

19680

20=6=80

20=b«80
21«6 w30

21-6=80

(&:ntd.)



(contd,)
18 2 3 4
% PFertiliser sppllioation
(1) Beforec sowing as per One 23<6=80
treatunents in the
openad furrows
4 Dindling One 23 w580
5 Gap £11ling One 1T=80
6 Thinning One 14770
T After oare
(1) Intereultivation
a. By hand hoe One 18+7+80
b, By dullocks Three lot 26-T-80
2nd 14~8=80
3rd 28«83«30
(11) Hand weeding Thres lst 12«T7-30
2nd 29=7-80
ird 21-8«80
8 Irrigetion Four 1st 22«99«80
2nd 29«10«30
3rd 14=11-80
4%h 5=12.80
9 Plant protcetion measures
(L) Dusting of DDT 10 % One 12«7 =80
(12) Spraying of Loelux One 23«T=80
( { 25 K Qo) 3-7-8
111) Spragina of Roger One 27w10=80
(tv) { 30 5.0, ) =1
iv) Spreying of Huvaeron O -
( 40 Lol ) ne 12 1160
10 Harvestin
- 8 One 29e1.81
eahi a

15=2-3]




$e6e) PREPARATORY IILLAGLt

Alter removel of stubdles of the nreviou: oroens,
the field was ploughel onge by a traotor drewn plough and
harrowed twioce by Gandhi Allen hoe. The lend was planked
thoroughly for laying out the experiment,

%.6,2 RANURING:

the fertilizero were spplied as par treatments f.o,
0, 25 and 50 kg ¥/ha md O, 50 and 100 kg P,0;/ha in the
form of Ammonium 3ul-hate and Single superphosphate |
respeatively, before sowing in the furrows opened 150 enm
part,
Je6.3 SOWING

Atter preparing the land, merking was done according
to spacings included in the experi.wnt. Three seeds were
dibbled onevery oross asde by marker.
J.0e4 IRRIGATIONS

Four irrigations were given socording to the

regquirenment of the orop.

B.6.5 KFTER QARLS

Gap £1lling was done 10 days after eowing in order
¢ sesoure uniform plant stand. The orop was thinned out by
keeping only one plant per hill after adout three weeks

from the time of sowing, Hand weedings as well a»


http://FAfc.FAfU-.EUiU

{nteroulturings were done three times, while hande
hoeing was done onee dJuring she seeson of the study.

%.8:;6 PLART PROTECTION M:ASURES:

In the initial otage, the orop was attagked by
hairy oaterpiller snd sphide., Dusting with D.D,T. 10 per
cent * 25 kg/ha and the inseotiocidal spray of -calux
(25 £,0.) @ 1 C.0./L were attended in time to check
shese pests. Rogar (30 :,0.) 3 1 C.0.,/1 was aprayed as
a preventive msasurc agsinst sttack of Tur pod £1ly in
the feurth week of October., Tur pod fly attapk waa
obaserved in the second week of Hovember. It was cgheoked
by the epraying of uvacrcs (40 £.C.) ¥ 2 m)L/L,

$.6.7 HARVESTIING ATD THRESHING

Harvesting was 4008 when all the pods on the plants
wore matured. The plants in the ring area were harvestsd
‘!irst and they were removed from the expérimental ﬂ.ei& and
spresd for arying. Then plamte in the net area were
howvested and left in thoir reapeotive plots for sun drying,
ifter sbout ten days Lrcm the date of harvest, threshing

was done by beating pods snd stems with wooden sticks, Then
oraine were np%ated by hand wionowing and the weight of
¢leaned grains was recorded separately for each of the plots.
The etalks were left in the respective plots for further
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drying. They were weighed after about six days when they
were completely dry. Weight of dry stalks was recorded

only when two consecutive weights were found constant.

3.7 PLANT QHARAQIERS STUDIEDs

The details of the different plant characgters
studied during the course of the investigation are
narrated as under,

Pive plants were randomly selected and tagged
from net plot ares of each experimental plot for studying
individual plant characters.

3.7.1 GRAIN YIELD PLR HECTARE:

Yield of grains of eagch net plot was recgorded
separately. Subsequently yield of greins in kg per hectare
was worked out on the basis of the data on yield of grains
per net plot and recorded accordingly.

3.7« 2 STALK YIELD PiLR HECTARES

After threshing of the grains, the stalks were
allowed to dry for aix days in open place and weight wes
recorded. Yield of stalks per hectare was then worked out

and recorded accordingly.

373 YIELD OF BHUSA (GOTAR) PER HECTARES

The mixture of broken pieces of stems, pod husks
and dry leaves which were left out in the process of



winnowin"_lﬂ weighed and regorded as bausa for éagh of
the plots. Then yield of dhuas in kg per heotare was
worked out and regorded.

S 784  HARVLST InpuXs

The harvest Lndex was calgulated dy the follewing

formula.

Loononic yileld
Biologiecal ygleld

e biologigel yield refers to total dry matter
(Stalk + Bhuss) amé egpponic yield refers to the
eoonomically useful port (grsin) of biologioel yields

Aw 1t 1s very difficult to get gorrect weight of all the
roots at harvest gtoge, the roots were not included into

Harvest index

the biological yield.
3.7.5 JPRIGHT GF GRAINS PER PLANT:

Iry pods wers harvested from the five randonly
jelcotaa plante and threahed by beating the poda with
weeden atioks. The greine were separated by hand winnowing
mé Shen weight of clesned graine was recorded in grems
for emoh of the treatoente. Mem yield of graine par plant
fe all the plots wes recorded separstely.

S.%.6 NUMEER OF PODS BER PLANT:

fotal number of maturcd pods on sagh of the five
randomly seleeted planis were counted and resorded separately
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for sach of the plots, Average number of mstured poda per
plant wan worked out and regorded separatsly.

ST K BRA i3 Prid PLANE &

Only shose branches that had matured pods were
counted and recorded separalely for emch of sthe plots.
Average number of branches per plant was worked oul end

regorded ssparately.

$7e8  TL3T WLIGHIS

in order to know the treataent affeats ok
devalapmcnt of graine, twe semples of geeds - rewm
from the produce of safh of the experimental plotn and
e wolght of one thoussnd graiss was deternincd for emeh
of the samplen, and regerded seporately the ewe. - efght

~for the respective plotas,

$.,7.9 PLANT HEIGITq

The hefight of the randonmly selsoted individusd
plant was regorded Lnitially =t one momth period of growth
of the orup and then alter every fiiteen deys inteyvel,
The plant height was meassured 1o on from the bane of the
plant to the spex of the main atem. The final height wee
meured prior %0 harvest. Average helght of £ive plants
wee werked ont and recorded aseordingly.
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3.7.10 PROTLIN CONTENT OF SELDSs

A representative sample from the produce (grain)
of eagh of the experimental plots was drawn. The samples
were analysed to find out nitrogen content by Kjeldahl's
method (Jagkson, 1967). Protein content was obtained by
multiplying nitrogen per cent by 6.25,

3.T¢11 HOKETARY RETURNSS

The gross realization on heetare basis was worked
out taking into eonsideration the yield of grain, stalks
and bhusa from eagh of the treatments., The market price of
these materials prevailing in the month of February 1981
was considered. The cost of cultivation involving all items
of expenses from preparatory tillage to harvest viz. seeds,
fertiligers, pestielides, irrigation, threshing, cleaning
ete. was worked out. The cultivation cost was then
deduected from the gross realization to obtained “the figures
of net reaslization per heetare for each of the treamtnets

and recorded accordingly.

3.8, STATISTICAL METHOD EMPIOYED:

The data obtained on various charaecters under study
were statistieally analysed and '?' value was worked out
and compared with Table value of '?' at 5 per cent level of
probability. Wherever, the treatment differerces were
significant, C.D. values were worked out (Nigam and Gupta,
1979) to test treatment differences.
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m‘ 7. M miu ﬂem Bf __,-_f.._'-'-
tafloenced ty speetng, amﬂ ant phosphoras.

R | mm 139 963 zm
» e 1894 1384 1953 244
o M2 % 123 15a

1908 1m2 14 34T1

mir 1517 176 19e
006 1443 68 15%9

3902 12 1084 M8
WM ™ N 15%
2085 1503  120% 1597

R —————
W01 4% L4 1529
Source Solm,+ Cedy at ” Q.Vu,
. Speeing (8) §.95 11.6% 2,22
Witragen {X) 6,98  11.6%
Mhosphorusl(?) §.95 11.85
Exp 23i%4 32.%
Bx¥x? 24,06 68,53
SxNxP 19.63 55.92

*Confennded treataesnt growp


http://iiii.iiii.ii1i

oy /by ut spz4 oy/bx ut N . wy ul bur2eds mos biguy
. & ¢ o6 a9 ot

ool 0§

==® AHE R0

=~ W ]

-1 o0t

4 oozt

-4 G0€L

-1 00pL

4 ooy

3

;

o -snioydsoyd pun uaboijiu
“s6UI20ds mos bagur qusispip hg paduanijur so by by ur poih ureig 261y

oy [ By us P1o1h uoig



4

The results revealed that all the interactions viz.
SxN,Sxp, ¥xPand 8 x N x P produced slﬂ.unﬁ
effects on grain yield. In S x ¥ interaction, the combina-
tion, 2hs of 8’0!25 showed the highest grain yield (2087
kg/ha), vhile 1t varied from 1047 to 2006 kg per hectare
in the rest of the combinations. In case of interaction
S x P, the combination SgoPynq showed the highest grain
yield (2085 kg/ha), vhile it ranged from 1084 to 2016 kg
per hectare in the rest of the combinations. In N x p
interaction, the combination !”Pmo recordled the highest
grain yield (1672 kg/ha), vhile it varied fram 1375 to
1614 per hectare in the rest of the combinations,

The combination: "%0'25’100 of S x W x P showed
the highest grain yield (2190 kg/ha) as against the lowest
grain yield (963 kg/ha) in Sy N,N, ameng all the combinations.
4.2 Stalk vield

The data on mean yield of stalk per hectare as
influenced by various treatments are presented in Table 8
and illustrated graphically in Figure 3.

Significant differences were observed in stalk yield
due to different intra-row spacings. Increase in intraerow
spacings @k showed decreasing trend in stalk yield. The
intrarov spacings of 307 60 and 90 en gau':nan average
5044, 4101 and 3201 kg stalks per hectare r:upoenw:ly.



Sable 8, Mean stalk yield of pigeon pea (p/ha) as affected
by spacing, mitrogen and phosphorue

(eg/ma) ; (kg/m) '8 1 Sg S ! WxP

a :

i e
% s W25 0N W02
% Pe M85 Ad® WO 4075
62 428 301 Q97
m! 996 4061 35117 40%
% 900 W04 366 0%
- 5524 4213 37 458

5432 48 32 443
4172

—— R Re

P 4585 4066 5760 an

50 r’ 5012 498 3380 4198
Hean 4918 4069 ﬁ 408
P 8% 394 Je23 83

Mean P50 5098 a33 3299 ar
bﬂ 5203 4215 b0 4276
Mean 5044 401 91 45

Slatistical walues

Soures 8.5, + Ce Dot ” co'c’

M trogen (N) 6.99 1991

Fhosphorus (P) 6.99 19.91

Sxw 12,08 54.40

Sxp?p 12,08 34.40

Nz P 12,08 54.40

Sxwxp* 25.69 73.19

Sxwxp .97 N.S.

* Confounded treatment group
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Fig.3 Stalks yield in kg/ha as influepced by different intra row
nitrogen and phosphorus levels.
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®able 9. Mean bhusa yield of plgeon pea (kg/ha) as affected
by spacing, nitrogen and phospherus

P gy e ————————
Ml trogen ,FPhosphorus Spacing ()

3 Mean
(kg/ha)  (kg/ma) % ! Jg ! 5 W x P
2446 1508 1 1754
% Pso 2%8 1620  1%0 188
5ﬂ 742 1719 1452 1971
Mean 2585 16 19375 18%8
2 2741 1601 1497 2013
Tog Pgy 217 2048 1520 2162
bm %042 A74 1631 ) 2282
Hean 200 208 1560 as2
Py 2718 1829 1435 1994
U5 Pgy aa 1991 152 a1
bm 2887 2097 1566 284
Mean 217 ig72 1505 2098
P 2633 ins 143 1920
Mean ’m 2 1886 1464 042
!lﬂ 290 1997 15% 246
Mean 2187 1869 1476 20%
Siatistical wnines
Source S+ 0.0, a%t 5% CeVe 8
Spacing (8) 5.19 14,77 13.25
ML trogen (M) 5¢15 14,77
Pheephorus (P) 5e15 14.77
Sxuw 8.98 25,60
Sxp 8,98 25.60
Kxp?p 8.58 25,60
SxNxpP* 19,07 .8,
SxN¥x?P 15,60 44.44
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In 8 x P interaction, the coambination of Swl”JcW
signiricantly higher bhusa yield (2900 kz/ha) that by the
rest of the ombinations. In 5 x P interaction, Sg4Pyeq
showed significant inorease in bhusa yield (2090 kg/ha)
over the yest of the combimations., In N x P interaction,
the combimation NygPygq G8VE significantly higher bhusa
yield (2282 kg/ha) than that by the rest of the combimations,
As regards effect of higher order interaction
8 2 ¥ x P (not confounded treatment group), the coubinmation
SgolagPyog 82Ve the highest bhusa yield (3042 kg/ha) as
against the lowest bhusa yield (1307 kg/tw) Wy wo.

4.4 Harveat index

The data pertaining to harvest index as influcnced
by various treataents are presented in Table 10 alongvd th
statistical values.

It was observed that there were signiicant
differences in harvest index due to different intre-row
spacings, The intra-rov spacing of 30 am gave significantly
higher harvest inmdex (0,256) than those by 60 (0.241) and
90 am (0,241). The intra-row spacings of 60 and 90 am were
at par ia their effects on this chamagter,

It vas observed that the offect of different deses
of mitrogen on harvest index vas significant. Application
«aunwmnemmmtmttnu
(0.249) and was significantly ewperior to that of the

control., However, it 414 not show sach superiority to the
application of 50 kg ¥ per heotare,
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fable 10 Mean harvest index of pigeon pes a8 influenced
W various apacingsmirogen anl phosphorus lewvels

% -
¥itrogen ,Phosphorus ol

(e ! Mean

" B 'x zP

C.251 0,250 0,222  0.24

% Pep 0,251 0,280 0,235 0.242
0.253 0. 24 .242 0. 245

Heun 0.252 0.244 0e 233 0.243
ﬂ oo O'W—'r—o.m
T ? 0.2%6 0.2% De254 0.245

25 50

Meca 0258 0.24 0e248 0.249

hﬂ 0.261 0.241 0. 245 Do 249

Henn 0. 255 0. 239 0.2 0. 246

% 0.253  0o2@ 0,234 0243

Nean  rg 0.2% 0.2  0.243  0.248
2300 0.235 0.280 0e245 0.248

Heen 0. 2% 0.20 %.241 0. 246
Siasiatical Yalass

'm 8.5, E Cedy 288 ,“ Ce Ve
Spaeing (5) 0.0013 0.00%% 2%
Nitrogen (W) 0,0011 0,005
Phospherus P) 0.0011 WS,
: x N 0.0019 0.0054
: =P 0.0019 0.0054
HAE
g B 0,004 N.5,
Xazx>p 0.0033% N.S,

«Q

onfounded treatment group.
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&i8fwensss in grais yield per pliant dne to &1fferent
fatvassev sprcings. e Anteeswow sphcing of 90 e prodnced
he highest goula yislk yor plant (140.7 ga)e M toostesats
inliving 00 @ sl 30 @ fatrawrgw apesing goww an avanuge
osuia yRell of 129.8 ant 86,3 g sespentively,

Namifieat 4irfrmens ta gyals yiedd per plant
VIe heermd due 49 apylication of veduns desss of
lﬁ“hﬁ*thatnma&lmm
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Table 11, Mean grain yield per plant of pigeon pea in gn
as affected hy various spacing, nitfogen and

phosphorus ‘levels

* Confounded treatment group

Nitrogen ,Mosphorus , 39“‘“8 (om) : Mean
C‘Q/M) lf"!ﬁfkk) 2 ' 50 !90 ' NP
¥ ao.z 199.6 1452 = 1143
lo r,o 82.4 122.4 145.3 116.7
zm 85.4 126.5 148.3 120,1
Mean 82.7 122.8 145.6 117.0
’0 847 1%0.2 150.6 i121.8
Nog l'” 88,7 134.7 15%.3 125.6
Mean 89.7 1%4.6 153.0 125.7
zm 90,3 132.8 152.3 125.1
N Mean 86.7 130.3 150.5 122.5
X 82,7 12,0  147.6 118.8
Mean P,o 85.9 129.0 149.6 121.5
P100 90.4 132,7 151.9 125.0
| Mean 86.3 129.2 149.7 121.7
Slatiatical values
Source S.Em.t C.D. at 5% CVos
Spacing (3) 0.05 0.15 2,2
Nitrogen (W) 0.05 0.15
l'll"lﬂleml (1') 0.05 0.15
: =N 0.08 . 025
xP
Nx?P g:g: g'g
SxNxp* 0.19 0.54
S x Nep : p
- 0.15 0.44
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W sionificantly xers grain yield per plagt o thede
Peceived 50 g ¥ 8wk W nitrogen per heotare, Applicatfem
of SAtwegen 8% e yete of O, 25 and 50 g ¥ per heotare
mma.-mvumiumwm'
mepeotiviyd
nummmﬁmuﬂm
-m-mmmmwumm
88 grein yield per plant. Tach sucosselve dese of POy
showed siguifteat incresse 0 the prosesiing Liwmer mee
hmnamammu“mmmmm
o SWuage 115.8, 121.5 aod 125,0 gu gvein yield per plaat
A %0 tho effect of varkows Swbeuneiisnsy 813 of
G v Sz Sx R ¥x2?ai b x¥s?uee fomd
signifioant on gvein yiedt per plnat, In § x ¥ intemastion,
e senbinstion o Nog Showd the highest sreln yledd pev
st (95,0 gu) mong 813, Wile 1§ waricd frms B2.7 to
19065 in 9 yust of the cmbinstions, Ta eees of ANdees
'maur.mmmmsmpmmmmm.
Srela JLedA per plant (30,9 gu)y Wl 4t yenged frem
SOV % 340.6 o 1n e Jeet of Uhe eemMmtions. In ¥ x P
fxtanatimm, the omdimticn Tagh100 recorded the highest
grain yield pay piant (199:8 ), wiile 4% wried fom
IG5 te 315:6 4 the reet of the aeblmaiens
. 48 4o e offect of Migher pler Storaction of
_l:lzuﬁlmﬂmwwmm.m



grain yield per plant (155.2 sn) ae against the lewens
grain yield per plant (80,2 gn ) in enes of Syyl,Py omong
a1l ommbinaticne, : -

46  DuMR.stasds o dant

. e woen 4uta on ngmber of peds per plaat of plgeen
 poc as iaflusmeed Yy spesing, altregen snd phosphores

lavels are prescnted to Talle 12 aloagviih the sWatistied
I was sheeweed tist the effest of different fatre.
rouw spaskags & mmber of pods per plant ws fowd o W
sigaifiomt. Be ixtrawraw symciag of 90 en yeeduest
stgat tieantly more peds per plant (355.3) than thoss '
60 a (29%.8) and 20 au (216.9) spacings. |

e wnber of »ods per plaat ws stondfloestly
A1 frerent due %0 WAPying sppliocations of aitrogen. The /-
srentaent invelving #3 kg ¥ per heotare recerdsd the
highest number of pols per plant (200.8) as campered ¢
Wone of SONg ¥ (2068.3) and ao ¥ (287,1) por hediare.
| A8 4 U8 offvet of phosphares 10wis su pols pa
phent, 1t was ebserv-d that oneh sasoessive dose of phosphe
yom prefuest sizaifioently more pods per plant than WAt
s possedtny cttes, The applications of W'l‘ e
pade o 0, S50 apd 100 kg per hectars produccd 285.0,280.0
anl 292.2 pods per plsnt respatively, '
As regnxids affects of intoractions, all dhe I.llter-

agticns viz, Sz N, 3 x P, ¥ x 7 and Sx¥x?were
signiticant. In 8 x N tuteraotion, the sombimation .90'25
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Table 12, Mean nmber of pods per plant of pigesn pea as
affected by & various spacing, nitrogen and

phosphorus levels.
Witrogen | Mosphoms | Spacing () : Mean

(kg/ha) ; (kg/ma) t Sgp : 50 ,I a; t ¥ x?

W

Po 210,35 290.4  350.1  283.6

A Pgp 215.0 293.5  253.2 zsr.z
28,6 206.2  356.3

Tlean 214.6 2954 T__*z 267.1
k A4l 292.4 9522 286.2
225.1 298.8 3%61.3 251

Mean 2200 295.1 597.2 290.8
ro 212.2 291.4 3507 205.1

Hsp 216.6 292.4 3572 288,7
:Iﬂ 219.7 295.1 359.3 291.2
Mean ﬂlzg__ 2950 356.1 288,93
Py 212,2 291.4 351.3 285.0

Mean ’w 217.4 293.4 $56.2 289,0
Slm 220.0 296.7 3590 2.2
m_ﬂ 216.9 2%.8 3555 288.7

Statistical values

Seuroe S.Ba,t Cde at 9%  C.V.%

Spadtng (8) 0.04 0.12

Ni trogen (W) 0.04 8.12 0.78

“hesphorus (P) 0.04 0.12

Sxw 0.13 037

Sxp 0.13 0.7

NxP 0.13 0.%7

Sx¥N xp* 0.16 0.“

SxNxr> 0.13 0. %7

*Confounded treatment group
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showed significantly higher thmm number of peds per plant
(357.2) than that by the rest of the combimations., In S x P
interaction, the combimation W produced significantly
more pods per plant (359.0) than that by the rest of the
cmbinations. In N x P interaction, the cembination NpsPyng
showed significant superiority in nmber of pods per plant
(295.1) to the rest of the combimations.

As regards effect of higher erder interaction S x ¥
x P, the ocombinmation S”I”Pm showed 36)1.3 pods per plant
and that was significantly more than that by the rest of the
combinntions.

4.7 Iumber of hranches ner plank

The mean data on mmber of branches of pigeen pea
as influenced by spacing, nitrogen and phosphorus levels
are presented in Table 13 alongvith the statistical wvalues,

The results indicated that there were significant
differences in nmberof branches per plant due to dffferent
intra-rov spacings. The vider gpacing of 90 em prefuced

significantly more branches per plant (26.%3) than those by
60 em (21.73) and 30 am (18.17) intrae-row spacings,

As regards effect of the levels of nitrogen treate
ments, it was observed that application of nitrogen,caused
significant mmumhu*d'm&umpm
Application of 25 ¥ per hectare produced the highest
manber of branches per plant (22,87), The other two levels
viz. 50 kg ¥ 7',  and no mitrogen gave 21.91 and 21.46
branches per plant respectively.



Table 13, Nean number of branches per plant .of pigeen pea
a8 influenced bty waricas spagings, nitrogen and

phosphorus levels
R trogen ,m spacing (m) g
(ka/ha) . —.——-—-——-——-——- Ex?P
? 16.4 20,8 24,5 20,5
% L 17.5 0.5 25,2 2.4
!I " 18,5 23,6 26,3 22,5
17.5 N6 25,3 2. %6
ro 17.3 a.9 26,3 A.5
.” ” 19.5 22.5 23 3.1
P100 2.3 23,3 28,3 24.9
Mean 1990 22,3 73 22,87
16,5 20,2 25.8 20,8
¥so I 18,3 2.6 6.4 22.1
? 19.3 22,0 N 22,8
’0 16.7 20,7 28.5 20,96
Mean Pgp 18.4 2.9 . 22,20
am 19.4 22,6 2.2 23,08
Yeen 18,17 21.73 8.3 22,08
Sssisticnl wvalues |
Source S.8n. Cele at 5% co'o’
Spacing (8) 0.05 0.13 1.9
Nitrogen (N) 0.05 0.15
Phosphorus (P) 0.05 .15
Sxw 0.09 0.25
Sxp 0.09 0.25
Nx» 0,09 0.25
Exwxp* 0.15 0.43
Exnw xP 0.18 N, 8.

* Confounded treatment group



Application of phosphorus showed simificant
differences in nmber of branches per plant, Increase in
nmaber of branches per plant was observed with inerease in
the dose of phosphorus. The plots vhiech received 100 kg
r;,mmpumwmwmm
plant (23.08). The other two levels vis, mung,m
PPg per hectare. gave an average 22,20 and 20,96 branches
per plant  respectively.

The results revealed that all the interanctions
exoept & x N x P (confounded treatment group) produced
signiricant effects on number of branches per plant, In
S x ¥ interaction, the combination l’.l” showed signifie
cently hijher mmmber of branches per plant (27,3) than that
by the rest of the treatment combinations. In S x P inter-
action, the ommbimation l”rm showed significant increase
ia number of branches per plant (27.2) wvhon ecmspared to the
rest of the combinations, In ¥ x P interaction, the ombi-
-umimmmwumamn
piant (24.0).

As regards effect of higher order interaction
8 x ¥ x ? (not confounded treatment group), the combination

a”lmmmtbwmtarthwm
(28.3).

4.5 Zant heisht
The data on plant height at harvest as influenced ty

different treatunents are reported in Table 14 slengwvith the
statistionl values,



Table 34. Mesm hefght of pigeen pos plente ta e

min el 195.00 Ny

h. e send 223.87 208,33 4.7

BT M 2047 NS
2.3 22,37 A% 28N

R™ - 22208 MW 229,001 224,17
:m M 296,33 237 2a.m

Homn 227-49 214-9! 221.86 2&!”

N 228.50 m.n 2.1 #0i68

. st It i

| N | N2:07 AT

Py A4 WA

Nae a7.98 RN
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Fig.5 Mean periodical height as mf/uenced by intra row spacings,n
and pho.s'phorus Ieveis
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~ Closs wmpianiten of data reperted in 2adls 34
mmmummmwm
Goe to inldreerov sphelighs The futrewrov dgalag of 30 and
0 o peolueet signifiesatly 1adler plante We Wt iy 90 @
iatrmerey spasing. The femmer twe wre st v in WS Fespeet.
him-mmaw.wmwumum
mmuus.uuhmmm
| 29 Wb chosrved that signifieant Snavease is plant
height serremponded vith LAseese in lewsls of mitregen.
Appliesticn of 30 ks W per hestare gawe siguifionstly talles
plants (22029 M) than thove prodused by 25 kg K (221.%% o)
mnl ne nitwegen (215,16 m) par heetare;

4s yogurés ¢ffeee of phosrharus, 14 Wea chesrved
®at shers vere signifissnt itfNwences in plant height dus
o di2erent deoes of phenpheres, The meuiam height of
2M3.04 mn wha yessrdod 1% $he pists Wt reesived 90 kg
rﬁﬂm.mmumummu
BPy/e/m phosghores wr ot sar fa s siheots

As voguvis o2fo0Wn of intenetione, 1% vas sheswved
Bt 512 e Selsastiens wero found to e Wiguificent in
el sffeets m Nds amEter, In 3 x ¥ futeraciion, the
Salen plant MAght of PHE @ We netlent in By N,
outlantion; Witle She lowset plaut Metght of LTI @ vae
Shwerved in the pioAs ressiving Sygltee In 8 x 2 interastion,
She best responns was GVisAnal by the fuveniun teesteend
SUMLINLON Segfygns Wieh bad e Righest plant beight of
790,91 en; Wrees the 10wet plant hetght (202,07 ) wae



observed for the conbinmation S”IG. In ¥ x P interaction,
the maxinum plant height (226,33 cm) was obtained frem the
oombination WggPyo, vhereas the lowest was (218,59 )
olitained in the plots receiving treatment ’a’ﬂ cenbination.

In case of the higher order cinteraction 5 x W x P,
the highest plant helght of 244,07 en was rccorded in
nnn,,vm combination, wvhile the ninimum plent height of
21.00 on wea recorded under ’p‘o’o canbination,

4.2 Zead amicht (Nataht of 1000 cwaing)

Data pertaining to the weight of 1000 grains of
pigeon pea as influenced by various treatments are presented
in Tebdle 15 slonzvith the otatistical values,

It wae evidnt fros the results that the intmvergw
spacings had signifleant offeet on the welght of 1000 graine
of pigeon pes., The naximum weight (114,22 gn) was recorded
under the wider intw-rov syseing of 5C am, This was
signiticantly higher then those of 112,40 gn and 108,09 m
obtained frem the plets under 60 and 30 em intra-row spacings
respectivaly.

The effect of nitrogen lovels wvas sigetficant on
1000 grain weight of pigeen pea. In this case,application of
50 and 25 kg N per heotare produced significantly more test
weight than that by no nitrogen treatment. The former twe
vere at par in this regard. The nitrogen lefdn of 0, 25 and

50 kg per hectere showed wéight of 110,80, 111.91 and
112,00 gn per 1000 sceds respectively.
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Table 15. Nean wight of thousand seeds of pigeon pea in
aaumwmuummmm

m E m (am) ¢ Mean
2y m.” 10,50 113.” 110.19

% % 07,00 11,20 1574 10,67

108,70 111.84 114,06 111,53

Hean ﬁ’o‘! 111,18 n%ﬁ 115,60
? 107,45 112,33 43 L%

Nes Py 108,00 113,03 11458 11187
P00 109,21 11345 11485 112,82
R T e € — R )
Mo 153.24 112,93 nug__ 111,91
% 102,15 11292 1415 L4

l” ,50 102,099 113,03 114,30 111,81
hm 109.52 11332 134,54 112,46
Mcaa 105,30 11309  114e33 112,00
Po 107.%8 111,92 115,97 112,09

Hean ,’O 10T.72 112,42 ua 113.45
hn 109,16 112,06 114.83 112,17
Hean i8S, 09 PN 11422 112,57

Siasinsioal dadigs

Seurae SellgeT CoDy at 44 Ce¥ ¢

Spacing (8) 0,07 0,19 S.14

Nitrogen (W) 0.07 5,19

Phespliorue (P) 0.07 019

SxN 0.12 0,55

Sx¥ Cel2 0, 5%

¥x?P 0.12 Nele

SzxEx?* 035 HeSe

Sxix? 0e20 TaTs

* Confounded itreatment group
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It vas hompend At 811 the lswls of phosphorus
WOl of 1000 weods. Bach sucosseive higher dose of PO,
Showmd simifioantly seperfority to the preoseding lewsr ene.
48 phospharns Jewels of Oy 50 8B4 10D kg paw hectare |
proluced 111.09, 11345 ent 1Y g% WG pew 1000 sraine

As sagaats effects of wriems istiwactions, S a ¥
@84 5 x D wre signiieant 1a i effects on weight of
.wmuaumumww”
was fomnd o be hotter Whan thw Test of the cembinstioncty
'mm.u-mmmmuuu-u,v.
 prefuced the lewst 107,43 m teet wapkthy weight, Ta G 8 P
intaraoiion, the tep ruring cwdisadion vas G”Pw I8
e signitiomtly seporice te e 1908 of e smbiaatdone;
9 Wieht of 3000 greme fu this conbination ves 114,48 gei
'nmu-«m.n-nmmm
ombimtion 8902

e sffeot of the interaciion lt!iﬂut stmtﬂmt.
Novever, the saxiswn oot wight (112,32 gu) was ohtadnsd
fre \hs cmblmtion Nogly,, hereas Hhe Jowet ws (110:19 )
eiained unier Ny, ombizatiche

umammmtnl:rn

Bt signitiont, Hovever, the oealmwm teet weisht of 114,85 gu
s shtained under Whe treatment ombinetdon S,,N,Py ., '
Be lomst Wt WAL of A05,57 SI0 W sitcined under We
Syg?y smblaaibene
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4.10 Zrotein gontent of gxadn (7)

The results on protein content of pigeen pea grains
are given in Table 16 alengwith statistical data and the
sape are presented graphically in Pigure 5.

Significant differences in protein content were
observed due to intraerow spacings. All the three levels of
intro-rov spacings differed significantly smong theaselves
in this respect. The intra-row spacing of 90 mm seocured the
top position in protein comtent (25,71 per vent) and it we
followed by 60 am (24.82 per cent) and 30 om (24.21 per cent)
intro=-rov spacings.

Significant influence of nitrogen was notioced on the
protein content of grains of pigeen pea, Application of 50 kg
¥ per hectare ramked the top position (25,62 per cent) and
it was followed by application of 25 kg N (24,71 per cent)
and no nitreogen (24,43 per cent) per heotare.

As regards effeet of phospheorus om protein content,
it wvas observed that all the three lewels of phosphorus were
significantly differed frem each other in thelr effects on
this character. There was significant increase in protein
content vith suoccessive inerease in lewvel of phosphorus.
The phosphorus doses of 0, 50 and 100 kg per hectare showed
the protein content of 24.55, 24.83 and 25,37 per cent
respectively.

The results revealed that all the interactions vis.'
SxN,SxpP NxPapnd S x N x ? produced significant
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Table 16 . Mean percentage of protein in grai of pigeen
pea as affected by spacing, nitrogen and phosphorus

W
Nitrogen ; Phosphorus f Spacing (em) ——
C""S'M) 'Q‘SS’M) ! 60 90 twNx?P
’o 22,57 23.53 25,53 25,94
R ,” 23.44 23.15 25.41 24,00
esa 23457 23.99 25,73 24,43
2, 22,9 25,00 2570 24,53
liyg Pgy 24.55 25.38 25,28 25.06
:100 24.34 24.04 25,70 24.72
_ ean 2369 24,84 25,5 247
By 25.86 24,76  25.51 25.38
¥so Pso 20,87 26,36 25,09  25.44

ﬁ ﬂ 25,40 25.82 26,86 26.0%

o Hean 25,56 25,65  25.82 25.62
2 23.61 2446 25,51 24,55
Mean Pgn 24,28 24.96 25. 26 24.8%
ia 24,08 25,05 X% 2.7
e .
. Keepn 24,21 24.82 2571 24,92
amasiatical values
Source : sth.,:t' CeDe at 95 0."-‘
Spacing (8) 0,02 0,07 5.20
.~ Nitrogen () - 0,02 | 0.07
Mospheras (?) 0.02 0.07
SN _ 0,04 0.12
Sz2? 0.04 0.12
0.04 0.12
: : : z?* 0.05 0.26
Ix¥x? 0.07 0.21

*Confounded tﬂa‘llﬂnt roup
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offeste o grotatn sontent. Waler 8 x ¥ intersotion e
ombimntion So00c, showst the Mighest profetn oestent
{29:82 por sent), vhile the nininws (25.97 per semt) wo
Swmd waiey the sumbimtion of Sq fly. Tndor 8 x P fntw
Stion, the combination SyoR 0, Shewed eignificantly
AMlgher protein csmtent (26,37 yor oont) han Ve reid of
he smbimtions. In 43 ? tateraction, the comdimmiien
Yo Py Yesorded t1e Righout pretein content in graiss.
(26,03 par esat)y WAR1S §4 Varied faen 23,94 to 25.44 yew
. mt in the rest of the taeatment embinations:
| ulﬁhmamnmmwmnauulnr
the combination SgoWyolis, showsd the hizhest pretely
oowient in gwies (26,66 por emmt) &5 agaimet e Jowet
poetein content of seeds (22,37 per oent) in ceme of

4.13, donatarz retarn |

e grete yenlioationg oeet of eultiwtion ad M08
wellt por hostare for &ifferent treniment emshimations
wie woshed eut, They Axe presented tn Table 17. e Onta
sowalsd Ynt e esteat embination By, Moty 00
- 4ns Migheet pet prefit of Re, 4928/- per hestaam, LS
Sefigs?aee 270 U 1owest net profit of Re.1965/-par
oginre,

N Sts farther initented At B highest net
prefit por hastare was sddained from the produce of %0 om
ftatra-rgw spaeing. Te Lntra-row spaocings ef 30, 60 ami
99 7 chownd awunge Bat prefit of ReidST4, 2752 amd
290)/= yew Mectare respectively,



fable 17. Mean geain, stalk and bhuoa yields in kg per hectare,
gross realismiion, cost of cultivation and net profit
ia rupees per hectare as influenced by wvarious

%*
Treat~ Treataent , TYield (kg/ha) Gross , Cost | Net
'.::‘ :mu“:!nh - lﬁ:_:-ﬁuzﬁl;:
': ': :' E :'wm In/ha) |

1 SglgPy 1826 4841 2446 6055 1588 4467
2 SuMen, 1994 4985 2965 622 1865 447
3 Sylighgy 2002 R62 W42 6633 M5 458
4 Ssoflass 1972 w900 M 652 1790 4mm
5  SyiagPgy 2104 5324 MM 6966 2040 492
6  SgllagPigy 2190 5432 3042 T2A1 2290 8%
7 'n'n'o 1908 4153 2718 6321 1964 4357
8  SsofsoPso 2049 @mes 2@ eres 2214 4852
9  Sso¥sfi0 2062 s015 2007 612 2464 4348
10 SggiyP, 1335 3835 1508 4415 1588 2827
N SggPsy 1384 Q20 1620 4599 1865 2%
12 BgoMoPao0 1436 4228 1719 474 s 26
13 'u'g’o 1420 04 1801 FJOT 1790 2017
14 Sgaady 1486 4213 2048 4963 2040 2923
15 Sgolagha 1556 4%8 274 5200 220 21
16 Sgolg®y 132 343 182 4635 1964 267
17 SgfoPs, 1478 4066 1991 4750 24 25%
18 SgolisoMoe 1517 4198 2007 5058 2464 2594

Contd,..



ITRTEIIY
BELLLRIRET R
iR asagat
IERINEER
IIRIRIE]!
mnmmmnmmm

sgisiied|

,vaanuuubuu_




Hean vaiues for net profit

levels  Net profit in Re/ha

S5 4574

"o 2152

Sa0 1789

%, 295

- 3267

Nsp 2998

% 3056

P, %160

P00 an
1. Cost of nitrogen frem smmonium sulphate Rs,6.98/kg ¥
2. mwammm R84 5.00/kg Py
3. Cost of seed R8.6.00/kg
4. Bullode charges (peir) Re.12,00/8sy
5. GCost of plowing with trector Rae 22,00/ s
6. Cozt of hawrewing R« 22,00/,
7. Irmrigation charges Re,6.00/hr,
8. Cost of rogor (30 B.C.) R84 65.00/1L
9. Cost of nuwacren (40 E.C.) R8,180, 00, Le
10, Cost af DD.T, 108 dudt Ra, % 20/kg.

11i Cost of comlux (25 2.0,) R8.4108,00/Z



12, Selling price of grains Re.2,85/kg.
135, Selling price of stalk R8.0,10/kg.
14, Seliing price of bhusa Rs.0.15/kg.

Among the three levels of nitregen, 25 kg N per
heetare gave the highost net profit of Re.3267/- per
heotare. The lowest net profit of Rs.2951/«per hectare was
obtained from control.

The variation in net profit was observed due to lewels
of phosphorus. The maximum net prefit of Rs,5160/- per hectare
was secured from the plots receiving 50 k3 Pzﬂsmm.
The phospherus lewels of 0,50 and 100 kg per heotare showed
the net profit of Ne.3056, 5160 and 3111/~ par hectare
respeatively. |

Anong the variocus treatment cambinations, it wae
cbserved that the sowing at 30 cm intra-row spacing with
application of 25 kg N per hectare and 5our§,.m
hectare gave the highest met profit of Rs.4926/-per hectare
followed by the treatment cosbinstion of SeoWacPyng

(Rs 4851/ eper hectare), while the lovest net prefit of Re,1569/-
per heotare was obtained fwom the SgalieaP,q, treatment
eaabination.
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" e Mgheot gonla Jield of 2001 kg/hmy BN showed JPI2Y sk
74,33 pow o\ Snwense tn grein yiald oo 60 20l 90 &
SHiEReswe sphoing respeciiwely: SMs Rink of sespmee may
e 800 e dighar plamt pepulation por MOOINIY IR WArrov
opseteg: 1o yomi e a0 fn aprosmat with the sessite of
(V) Maontiouy ant Mette (1571), Toersewny g3 32.(2972%
Wil g4 23:02007); It and Setymthi (1978), Subvemesl
8 005C1978) et Singh gt a1 (1978) They obnerved that
Sniseste §a wov sydelng mesalted dn slgafficant rednsties
S5 p3eNt Phant por watt Sven vhieh-ssedd Bot b ompenswied
for Wy Mgaw yicld per pient waier widew Specing and Ve
404 v aciare was yelated.
| Mo somiite of S00h R34 peunented §n Sebie ¥
sowaliad that e effect of nitregen lewis wan stgnitisnm
o 00od PARE of pigeen pea. Appliestien of 23 kg ¥ pav
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beotare fuaseased e gratn yleld ly 409 ad 20,79 per eemt
o 50 Xz sad so nitvgem pev héotars seapsetively. Theee
Sofits have gliearly indicated et spliocaiion of nitrogen
Sapent 15 Kg per hoctare 412 not fncveass e seek yisld of
- gigeon pen. Me resulis aye in confomity with those reported
by Dalal (1974) mial end Gutlt (1977) and Isnka and Satpathy
(1978). |

She data on swed yisli spowsd Bhat pigesn pea yespented
wil o agpliention of phospharys end & sdgnifiesnt inoresss fin
sted yield via netiend with sup sucosselve Maher dose of
phosphoras fren 0 to 100 kg P 05 per hactares Apslication ef |
100 kg 2oy per Meatare showed fnszeuts Ax gmin yieM Wy
9608 et 4.04 pur oent over O ks sk 50 kg P Pg per heotare
respectively. Thus seed ylold of pigeen pan showed linear
ospene® ¢ phasphoras. e Fesnlts AN AR $300e emfomily
vith those reported b Anem (3998} Ohewihury and Matia
(2971), Wemiit gt 31.(1973), Wthi g8 AL.(1974), Singh gt &)
QIS Jowtm sad Meipaty (1976), Dadal and Q)i (1977),
Mo (1977) ant Famamsthen gt ghs(A977).

AR tnteractions wexe signifi onmt 4n their effeste
4B gwein yiaAR of pigeen pea, In cane of sproing x wnitrogum
tateraotion, the saximum grain yield was obdalned from the \
treatmont oembination Seyliay (2067 kg/ha), wiile the nintew
greia yield wig odtained from the sabimtlon of S,

(963 xg/in)s Thus 4t s shsurved that in pespect of grein
yiedd, wider apacing in ocoubimtion vith the lowest deve of
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S an WS SaIeettes &8 ©e elemay spacing oombisel Witk
wobims dose of sftregen 08 3serwd in ths present stelps I
‘opmelag & phoaphorae LaMNNESALen, the osmbination of BB a
Showed sfgnifionstly wewe gaain yield (2005 kg/ha) tham sawt
of the sutdmitons, Sialine soenits wre seported iy It
43 83-006% As seganvie efioet of sifvepms 5 phetphavns,
e WNateend emiiontion BegPyany WS slgnificantly superier
0 i 9008 of B0 toentetnt omdinsticnss MG Aean wiwe of
ovela JA004 par hoctare for the ndbowo emshiantie wee 1472
mhmwmmm*num
% hetgherwn the omnbinstion of 5..7..2, ., WsEperior W9
%o poet of the omdisntiong, It preduced the highest gaele
FORL of 2082 Xp/m We sguinet the uinkents oF 9U9 kgfim ot

I\ v ooen fven Boe Sotn (Bhle §) Wt o &ry mtter
(oWiR) yUlA trend wae 829 Nisline to thet of sroim piedle
AR of s e fnteaerov aphcings studied, e otalk
pedaction van fumt saxinm W% cloner spading Twlve-rew
spacing of 30 an poamdel in increased Mc): yiehi Y 209
ank ST pov eont omp 60 aud 90 8 sespoctively. This WS
dut $o greater plowt poyuiation - fa W0 o Intraerow spaolng
_mammmmmmsoamm-mspam e inaresge
§a sialk yiedd wnber marrov rov nsnelang VBN Moperied by
Axindda snt Vhidama (1975) and Singh g4 gRSCOOVENS
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Swilk piedi v slgnificaatly affectsd ty gwaled doses
of aiteagens Agpliention of 13 kg X por hastasewe the highest
ek giold of S0 RgAs vhich way %28 el 5.94 por et
Mgher than heos of 0 apd 50 Xg ¥ yer heoters epeetively.
Sath inswvass in o4alk yield tuveloing Sppliientlem of 25 kg ¥
PP avtare soeant 4 W &e te Lnaseesel nmber of Yenshes
0 cumpared 4o Mt anier e 2ot of e aitrogen Sewds
(e 13) Biw finlings are in sgeeent With the resulte
 mpwted Wy Slagh g1 g1(2976) sl Lewin ent Setgally (78).

An Jogands effesh of phospheras, a3l the Shewe Jowds
el signifiently snmg hnosiWe 16 Japaet of stalk
A0 por hortare, There Wl & 1insar fncresse An stk yiedd
wWth faevense fn the dese of e phospherus pvliontlens T
 Migert otk yialt was seem 88 e Mgh phosphorue dess of
308 hg 7y por Meotare, e insresesn ia yisld wave iy VI
e 297 30r oemt owr @ Xz and 50 kg PO, per hectare
200petivwly. Inarease §a stalk yiolh vith fncsems ia
ghanghenus Jovels aight Yo S o sarsespenidng Lassusse in
plant height and mumbew of branches per plant (Table 14 and
13% Mese finitags ave supporied ty Axinele snll Vattensy
(AVS)Y Jem ant Satgnthy (3976) aad Singh g4 41 CAOP6).

Maeng the offective eublmatien of syndiag 3 SiANegen,
e seidmition of Sygiteg gave the Righest suiXk yieM of
SRS kp/ine It we 42,07 por ot higher than Wt of Sy,
Ae yogand e offee of fatemaetion of apniag = shesghowan,
0 smbiantion Sguiyg, v Ue Moot otalk ploli of
m’lﬁlﬂhmmmuhmu
e bt ond,
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In case of mitrogen x phosphorus interaction, the applieation
of 25 kg N and 100 kg Py0g per hectare helped in preducing
higher stalk yield of 4198 kg/ha. It was 7.04 per oont higher
than that of WyP,« In three factor interection (spacing x
nitrogen x phosphorus), the combination Sg0¥a5Pyg0 VB8
superior to the rest of the combinmations It produced the
highest stalk yleld of 5432 kg/ha as againet the minimm of
2031 ka/ha under SgoliP, combination.

5.3 Tigld of bhuss (gorat)

The data on yield of bhusa presented in Mable 9,
inddéated that the marrow intrae-rov spacing of 30 em produced
significantly more bhusa than those by 60 and 950 ca. The
intra-row spacing of 30 om gave 48,% and 07.47 per cent more
bhusa than those of 60 and 90 om reapectively. The reason
that can be attridbuted to the significant response in faveur
of 30 em intra.row spacing seems to be increased mmber of
plants per plot.

Signif pant effeot of nitrogen levels was oboerved
bhusa yield, Application of 25 kg N per hectare gave 2.57
and 18,52 per cent more bhusa yield than those of 50 kg ¥ and
0 kg ¥ per hectare respectively. The probable reason for
eamparatively high yield of bhusa in the plots receiving 2%kg
N per heotare seems to be the increased nmmber of peds per
plant and subsequently increased yield of grains per plant
a8 well as per hectare vhich csuld be ewindonoced from the
data given in Table 12, 11 and 7 respectively. These results
are in conformity with th reported by lanka and Satpathy
(1976).
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Tield of bhusa significantly affeeted Yy graded
doses of phosphorus, Applieation of 100 kg P04 per heotare
showed significant superiority mﬂkg!,p,mlm
application of P05 per hectare. Application of 100 kg PPs
per hectare produced 11,77 and 5.04 per cent more yleld of
bhusa than those by O kg and 50 kg P 0y per hectave vespesiie
vely. Increase in yield of bhusa with increase in pheaphorus
level might be due to corresponding increase in plant height
and number of peds per plant (Mable 14 amd 12), The findings
are in agreement with the results reported by Lenka and
Satpathy (1976).

All the interactions were significant in thelr effects
on yield of bhusa per hectare. In case of spacing x nitrogen
finteraction, the combimation of 'SU'H produced sigificantly
more yield of bhusa than that by the rest of the combi tions.
The combimation Sgoll,g inoreased the pield of bhusa per
hectare by 12,19, 2.95, 179.46, 44.42, 47.06, 111,22, 67,22
mn;_urr cent over that by Seglas Sygline Se0M0r S50 250

WN'?SS'B and Sgollen respectively. I, case of spacing x
phospherus interaction, the cembination SyP) o, Showed

significantly more yield of bhusa per heetare than that by
the rest of the cembimations. Tt ves 9,68, 4,07, 63,71,53.23,
44,73, 104,53, 97.40 and 56,45 per ug; IP:IO than those by
S30%¢ 23000 S50%¢ S0Ps00 S60Pa00+ S90Ps0 20 SyqP1og
respectively, As regards effecds of nitrogen x phesphorus
interaction, the cmbimation llm vas superior in yleld of
bhusa per hectare to the rest of the cembinstions. The combie
nation of NpgPypno produced 30.10, 23.32, 15.79, 13.36, 5.55,
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14.44, 7.79 and 4.49 per cent more yield of bhusa over

NoPoe NoPsor NoPyooe ¥asPor VEENSe NasPso,YsoPor FsoPso amt
WsoPygo Pespectively. In case of higher order interaction
spaeing x nitrogen x phosphorus, the cembination of SgalagPyq,
was superior to rest of the cambinations. It produced the
paxinum yield of bhusa 2900 kg/ha as o gainet the minimum of
1307 kg/ha ot SeaN.P, combinmation as observed in the present
investigation.
5.4 IAzves: index

Differences in harvest index due to spacings were
significant. The intra-rew Spacing of 350 am showed signie
ficantly higher harvest index than those obeerved in 60 and
90 em intre-rew spacings. The later two did not differ in
their effect on this character, The intye-rov spacing of
50 om showed 6,22 and 6,22 per cent more harvest index than
those of 60 and 90 em intra-revw spacings respoctively.

Significant differences in harvest index were observed
due to nitrogen levels. Application of 25 kig N per hectare
produced 0,249 harvest index and was significantly superior
to 0 kg W per heotare, However, it did not show such superi-
ority over %0 kg N per hectare, Application of 2% Rg ¥ per
hectare gave 2.47 and 1.22 per cent higher harvest index
than that of 0 and 50 kg N per hectare respectively.
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Differences in harvest index due to different
phosphorus levels were unot sigaificant, However, the
application of 100 kg P‘n,mhm tended to shov slight
superiority in harvest index 3o rest of the phosphorus levels,
These findings are in agreevent with the reeults peported by
Kaul and Sekhon (1975), and Singh gt 81.(2976). _

In case of spacing x nitrogen ifanteragtion, the combi-
milon Syl vas found superior to the rest of the

- oombination by giving 0,29 harvest index. The ninimme harvest

index of 0.23% was MﬂW%mMMﬁm. Under
spteing x phesphomus interaction, the combination Sy,Pyq,
shoved signifioanily higher harveat index (0,259) than that
by the rest of the cmbinations, The interaction of nitrogen
x phespherus and spacing x nitrogen x phoophorus ware not
significant,
S¢5 Cualayield pex alant

The rosults obtained in reaspect of grainm yield ,
plant a8 affeoted by different spacing treatments (Mbdle 11)
revecled that there was significant difference WM ih respeet
to spacings. The wvidest speeing of 90 en proved to be effective
in paxinizing seed yield per plant as sompared to other twe
spacings of %0 end 40 en. The intra-row spacing of 90 ¢ showed
15.87 and 73,46 per cent mere sged yield per plant than those
of 60 and 30 on respectively. The increase in yleld per plant
with wvider spacing was due to the favowrable effecls of
moisturs, 1ighé, air, nutrients etc. and large ummber-of
brahohes and inercased number of pods per plaat (Mbls 13 and
13) as compared to thoscunder narrev intro-rov spacinge.
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e fiaiings are 18 Apreent Vit these yeparted Yy
mm&mtw,mm
(M) ant Stagh gl (2978):

umummammmtmﬂh
Shle 11 showed Wt Ahe effeet dus %o appliostion of O, 29
. und 90 kg ¥ pan hostkne W ofgnifionat enk they differed
sigifimatly samg theussives, ippiienties of 25 kg ¥ pow
houtare grolumd I7:34 ok 82 per St more yield per plant
than et 1y 80 aitwegn st 90 kp ¥ pev Metre Tespentively.
muum;-mmmwaul#
bostave,

memh-ﬁnu
20 JAA0A due % Jhetshans Jewndey Thaue WIS nsneese Sres
18,8 %0 175.0/f8 greta yiels yor shent Wtk Anssense 1a done
of phuspheras Sren © 46 10 g DBy yor heviauns Do deve of
390 g By por Meetare gave Bie highest gnta pLME pur gt
(305:0 ) st wvan atguifiomtly suparter 40 20t of the desen,
WAIs e dese of 50 kg Pyfy per hostaze suiiel We Seeend
position (RINZ5 g2) and s oiguificently supevier 4o ne
By (32000 @), e ylots xessiving: 200 g Pyfy par heetare
S 588 and 2585 yar sent mere yisld Wian Mess of Tostving
 S0XE Py ank w0 Py pow hectare respeotively;

AL the Antereetions weve stgnifiosnt &n Wiy offeets
0 gveda yiedd par plante In eaee of speelug x nitrgen |
iaterestion; e smbtwntien of Sooliay B Supesiew %0 Whe rest



#

of the combinations. by producing 153.0 gn grain yield per
plant, The percentage increased in yield of grain per plant

under SgqMo; treatment combination over S50ty l”lz,.swlw
Ss0%e Sgo250 %gols0, Sgoflp 20d Sgglgp were 85.0,
T0.57s T6. 47 24339, 13.67, 17.42, 5.08 and 1.66 respectively.
Under spacing x phosphorus ftemction, the combinatien
'90'100 gave significantly more grain yield per plamt than
that hy the rest of the combinations. It was 83,43, 76.83,
68,03, 20,56, 17.75 14.47, 2.91 and 1.54 per ceat more than
hat of 307 8307500 530”1000 0%or 0”500 60100
590’0' and 8”1'” respectively. As regards effects of
nitrogen x phosphorus, the combimation ’25"100 was superior
to the rest of the combimations. The combination NagPynp
showed 13.56, 11,23, 8,08, 6.57, 3.34, 8.08, 6.22, and 377
per cent more grain yield than that ly ’01'0' '0!90' ¥P100°
TasPos NasPsoe NaoRoe - Msgsp 2ad NagPygy respectively.
In case of higher order interaction spacing x mitregen x
phosphrus, the munﬁon Sg_olzsrm was superior to the
rest of the combinations. It produced the highest grain
yield per plant (155.2 gm) as up;mt the minimam of w.%glﬁq]or

plant under SgaNoF, combimtion, which showed 93.52 per cent
finorease over that of S”IOPO.

56 JNomber of nods per plant
Signi¥icant differences ware observed in the number
of pods per plant due to various intra=rov Spacing treatments,
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Muonz the three iatrs row spacings (90,60 and 90 )5
the intra-rov apacing of 90 om yi.alf:lod tho highest
sumber of pods per plant. Acconiingly 90 m gawe 63,90 sad
21.00 per gent increase in nmber of peds per planl over
that of 50 and 60 am intra-~revw spntngn, rogpootively.The
increase in mawber of peds per plant in fuvour of vider
intre-row spacing apnarently oecms to be due to large ares
available per plant than that with asrrov intra-row spaolng
resmaliing in reduced cempetition for nutrients, molsture,
adr, lght eta. and subsequently providing better gonditions
fer piant developaent and inoveased mamder of brapciws per
plant (Madle 13). This 15 in eonfomity uith the obasrwaiionn
of Trivedt (1960)y Hamserton (1971), Abregs end Julia (1973)
Bumerton (1976) and Singh gt al. (1978). |
Tere vere signifioant difforences in nmber of pode
per plant due to ndtrogen Sprlication. The hKighest mmber of
peds per plant vas seeured with application of 25 kg IT per
hectars. The inorease ever 0 and 50 kg K por hooctare was
1429 and 0,87 per oent respefotively. The findings are
supoorted bWy Manjhi gt 31.(197%).
As to the effsct of phosphorue levele en mmber of ped:
poxr plaat,significant fmncrense in nﬁhr of pols par plemt
vas odeeryved vith suecessive inevesse im dose of phosphorus.
The phosphorus doss of 100 kg per heotare proauced the
hizhest namber of pods per plant ani no phospheras par hectar:



produced the lowest mmber of pods per plant. The
application cmurp,prmm 2,55 and 1,11
per cent more number of pods per plant than those of 0 and
50 kg Py per hectare respectively. These results are in
conourrence with those reported by Manjhi gt gl.(197%),
‘Singh gt 21.(1976), and Ramanathan ¢t &l (1977).
As regards effects of spacing x nitrogen interaction,

the cambination wupnﬂud the highest nmber of pods

per plant, It gave 66,45, 62.36, 65.77, 20.75, 21.04,21.91,
1.nmo.nmmtmm-m¢mmmn

over those of Syollge Suglfage 'w’m.. co'a' Ss0%s00 390"
lnll”"lupm'olr. Under spacing z phosphorus intere
action, the combination Mm ghowed significant increase
in mmber of pods per plant (359.0) over that by the rest of
the combimations. The nininum number of Z14.6 peds per plant
WS observed under SgaP, combination. The combination
Sg0Py100 E2We 69,28, 65.13, 62.44, 23.20, 22,76, 21.00,2.13
and 0,79 per cent inaorease in mmber of pods per plant over
thet: W SyoPor 5307500 S30%00 SsoPor soPsor Ssotr00
l#,ﬂw”wuu.nmdntrmxw
™ms interaction, the treatment combisation lm produced
significantly more pods per plant that) that Yy the rest of
the treateents. The peroentage increases in number of pods
per plant in NpgPypg treatment over NoPos NgPgne WoPyoy
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'ﬂ’o’ ‘dw‘n’o. '#” and !ﬂloo were 4,06,2.75,
1.62, 3.11, 1.4, 3.51, 2,22 and 1,54 reaspectively. As

regards the higher order interaction (Spacing x nitregen x
phosphorus) the combination SggNocPyny was superior to rest
of the combimations It produced the highest nmber of pods
per plant (361.3) as against the minimum (210.3) under
SggligPo combination,

5.7 Mumber of branches per plant:

Differences in nmber of branches per plant due to
various spacing treatments were significant, The intra-row
spaciag of 90 am produced significanily more mmber of
breanches per plant than those by 30 and 60 em intra-row
spacings. The intraerow spacing of 90 om showed 44,71 and
21.77 per cent higher number »f branches per plant than those
of 30 and 60 em respectively. Such increase in branches per
plant due to wider intra-row spacing especially 90 em seems %o
be due %o the larger area availabls per plant, with or pa-
ratively increased supply of moisture and mutrients vhen
compared with that under narrov intra-rov epacings., These
findings are in coafimity wvith the findings of Trivedi (1960),
Acinola and Whiteman (1975) and Singh gt 21.(1978).

The mmber of branches per plant due to nitrogen
levels differed significantly. The highest number of branches
per plant was recorded when nitrogen was applied at the rate of
25 kg per heotare. Application of 25 kg N per hectare showed
6.57 and 4.38 per cent/more branches per plant than those
of 0 and 50 kg N per hectare.
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There were significant differSaces in number of
branches per plant due to various doses of phosphorad.
Mmber of trenches per plant increased with incresse in
level of phosphoras. Appiloation of i00 kg 1?20’ per hectare
produced the paximum nmmber of enches per plant znd 1%
was significently superior %o the rest of the P0g levels.
The offect of phosphorus on thia charagter was linear in
aatare. Appiloation e 100 kg rf, per hectare produced
10,11 and 3,96 per cent mers bhranches per plont than that
of 0 and 50 kg PP, por hectere respectively. Thess
recclis ave similar to these reported Ly Singh gt al.
(1978). .

As regards the effect of spacing x niiregen intere-
agtion, the wauuudﬂw!am&:m the highest
mmber of branchez per plaut. It wms 56,00, 43.68, 51.67,
28,17, 22.42, 26.79, 7.91 and 3,41 per cent pore than that
W Sygfs S3oTase Sxgfsoe Sgofor Seafast Scoso, Sggty amt
'n'n respectively. In Spacins x pheophorve interaction,
the cmbination of “w’m sheusd signfficantly scre mmber
of branches pér plant (27.2) than the roat of the combimations
The ninimon mmber of 15.7 Lpenchee psr plant was obscrved
at SyoPp ombimation, The cmlimiien “g0%y0p 8870 68,67,
47,83, 40,20, 32.40, 24,20, 20,35, 6.€7,00d 3.42 per cent
lmtamhrdhaunpuﬂmmm.!’rv
307500 PsoPaoor SggPur SgoPsoe “so™100, Sgo%y 04
890”50 respectively, Ia case of nitrecen x nhosphorea



interastion, the trestaemt cwlmtion W .7, o ynelnsed
siguiticantly more nashaR of brendies yer plant than the
Mot of e trsatammtae Tt PINeRtage Lnmeste in Dmber
of Wenmes gor plant 1n Nohyo, WORtBmt eeebioation evee
B %50 cP2000 Tagye BasToee Mgelee ¥go7so ™ TsoPyno
Sxtwsetien spasing X BiAPegen x phosphoran; e emdimstien
of SyoSpiigy W8 mperior o Yeet of the embimstions. IV
produced the waniown mwmber of Wunshes per plant (35,9) e
Genant e niutemn of 16:4 in Sg Py emdimationd

S.5 ¥amk hatsht | |

An %o in offovt of Lifferent fntre-zew Apaclige

shaet Bedght; 14 0B hserwsd Wnt theve wan sigulfienat
&500wense 1n plant hefght dus to Autyeerew Spacings.Phe
Antmewgw spnslags of 30 and 60 on vere st par s produced
stgnifiomntly %aller plamts than QAR of 90 @ Sntressew
Spoulags T W e intra-rov spasiag showed 0012 emd 5,97
P St nare MPREA Maight than those of 60 and 30 em intaee
Fou qaetage respectivelys Tes yeoulte ape supperisd Wy
Tanerten (1971) snd Akinols and ihiteman (3975)¢

TV RS Aotevet nt there Wa stgaifiownt inoreese
Sp3at betght M messsniw fnoreuse 1n Jewsl of MlAregens
-y'*-mmﬂm-umw
Spbisation of 3 kg N per boctar. The plats tented v @

ol ts ave ia sgrement vith Shase |
2 s c1om s Y R
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Differences in plant height due to phosphorus
application were significant.Application of 50 ig 120, per
heotare produced significantly taller plants than those
observed in ommnnr,n, per hectare, The later tve
did not differ in their effects on this character.Appli-
cation of 50 kg Py0g per heotare showed 1.53 and 1.09 per
cent more plant height than those of 0 and lentgr,a,
per hectare, The findings are in concurrence with the
findings reported by Singh gt al.(1976).

All the interactions were found to be significant in
their effects on plant height.As to the effect of spacing x
nifogen interaction,the cmbination of SgoNoproduced the
tallest plants (231.05 cm), while Sgglg produced the
shortest plants, The conbination S”I”. B”I,B apd Ssol’o
did not differ in their effects on this character,The
combination Sgoif, produced 15.36y1e5651e7491e86,12487,4.17
and 5.68 per cent more height than gﬂsg’ 3'50‘0'330'35'
330500 S50Mage S0"s0r Sgollp MW Sggllyg, Fespestively. As
regards the effect of spacing x phosphorus interaction,the
conbinmation ‘mhao was superior in plant height to rest of
the cmbinations except awr,o and S‘OPO. T™he combimation of
SeoPypp Showed 15.70, 2432, 0,43, 0.04, 7.68, 8,15, 7.13 and

5.62 per cent incrense in plant height over Se0P0e S39Ps50
%60%0* 607500 5607100079070 SgoPsp 21 SgoPygpTespectively,
In nitrogen x phosphorus interaction, the cembinntion of
NgoPyop produced taller plants than that ty the vest of the



85

cmbinations. The combimations l”pw x”p” and NpgPgy
d4d not differ significantly in their effects on plant
height. Idkevise NagPygge FgoPoe NoPoe MoPgo 4t Tagfo
mmottmn“ﬁu respect. The combimation HgyPyop
produced 2.84, s.oz.Ai.su 0,96, 2,31, 2,57 and 0,33 per
cent more plant height than these by NpFne NyPgge NoPynge
'2,’0' lul'”. lﬂrm.l,oro and l”!” regpectively. As
regards three factor interaction, the cembimaiion I”lalmo
vas superier to the rest of the combimations. It produced
the maximum plant height of 244.07 an as against the
ainimm of 211,00 cn at SglaP, cembination.

5.9 Zagt mizht (100 seeds weizhi)

As to the effect of different intimerov spacings on
seod development, 1t wvas observed that there was significant
difference in test weight due %o intrae-row spacings. The
inura-rov spacing of 90 cm secured the highest test weight
of 114,22 gn, while it was the aininwm in case of 50 e
intiaerow spacing (108,09 gan). The intraerov spacing of 90 en
showed 5.67 and 1.62 per cent more test weight than those
by 50 and 60 am. The increase in test weight with inorease

in intrae-row spacing might be due to increased awailability

of molstare, light, nutrients, air ete. vhich effect
favyourably.
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Signifionnd Ai€Busences in test weighl waee
. ghbagved dus %o nitrogen levels. Appliestions of 25 an: %0
0% Wight thas dhat ty O kz ¥ per heowaw, Agpideation of
90 Ng ¥ gar hoatare showed 0,08 and 1,08 per ot sese et
Wight Waa Tioee by O ant §5 kg Wpar hestarss 10 Tesults
@08 siailar to Yhees weported ly MamdM gt al. (VSN

- Thore wee signifiocant incresae in levt weight vith
Suseeentve Lnerenss fn dese of phowphorus. e higheet Sesd
welight of 112.17 g wan ochasswed Ly appliontisn of 100 kg
Pyfiy 0 Maotare: Tae mtniams test weight s Zoand by
appiiontion of O kx r._,o, por heoliaw. Apnlieation of 200 kg
Py par hectare shoved 0,97 and 0.65 per ssmt meve W
- Wight than thew of plets receiving ne P0g ad W kg
PZD, per hectars, The results are in agrecment with theme
oMerved ty Vanjid gl RleC1573)

ummmnm:mm
aotion, the emmdination of § go¥os Vas found supertow t.ﬂ.
Nest of the ommbinatien. 1% showed 13455 g0 Moot wight
munwmmammn-mmn
Syoly cembination. e samdination 590’ oroinoed 6,69,
m*Q.S.OB.Mh&kQM S@mtmﬁl
ot than thoee Wy Syt Ryitani Sygnoy et piggiogs
Syo¥y and Sgo¥sg YeSpestively, Xn case of intersotiss
spdoing x phosphorus, Yhe embdination of S907hge Shewed

me-mmmmﬁa @) than thag
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wtunudmmnmwww Mw:l-
mation SynPyny pduced 6.61, 6.23, 407, 2.29, 1.83.0.43
and 0,24 per cent more test welght than thoue ctS”‘Po.
S30P500 3s0Pa000 F50%e 607500 s0T00 gofor 2 FgoPsn
respectively. The interactions of nitregern x phosphorus and
spacing x nitrogen x phosphorus were not sigmificant La this
character,
5.10 Reatedn gontent.

Differences in protein content of pigeon pea were
siznificant dne to Affercnt intra-row sp2cings, All the
intraerov spacings wvere significantly differed among them
selves in this respeet, The intreerow spacing of 90 om
produced the maximum protein content (25,71 per cent) while
30 ou produced the minimum protein content (24,21 par cent),
The inteerov spioing of 90 ou showed incresse in protein
content by 6.20 and 3,59 per coent over W and 60 en intraerow
spacings respectively. The results are in agreement with those
reported by Privedi (19:0), and Lenk= snd Satpathy (1976).

The data on protein contont indimted that application
of nitrogen showed simnificant effect on pretein content.
Application of 50 kg W per hestare produced madem protein
oontent (25.62 per cent), while spplicatdon of 0 kg ¥ per
hestare produced the mintmm pretein content (24,43 per gent).
e plots receiving 50 kg W per hoctare showsd imevesse in
protein content by 4.87 and 3,68 per oent protein content
over 0 and 25 kg W per heetare respectively. These results
are in onfomity with those reported by Manjhi gt al. (19739 -



There were significant differences in protein content
due to phosphorus levels, The protein content was found to be
wutmuﬁm&punl. The highest dose
of phosphorus (100 kg » ,)mm-mm:nm
of 25.57 per cent and minimum was found in the plots receiving
0 kg Pg0g por hectare. Application of 100 kg Py per hectare
showed increase in protein content by 3,34 and 2,17 per cent
over those of 0 and 50 kg P50 per heotare respectively. e
resulte are in agreement with those reported bWy Manjhi gt gl.
(1973), Singh g gt and Prasad (1976) and Imo (1977).

In case of interactions, all the intereotions were found
to have significant effeat on protein content of pigeon pea.
In case of interaction of spaeing x nitrogen, the combimation
w showed significantly more protein content (25.82 per
ecent) than thnﬂ%vﬂ of the combinations. The lowest protein
conteat of 23.57 per ocent was found uﬂn!ﬂmbmuon. e
combination '90'59 produced 9.55, 8.99, 11.17, 7.63, 3.95, 0,66,
0.35 and 0,90 per oent more pretein content than those Ly
Ss0%00 Sw¥a5e S30¥s0r Sgofor Sgo¥ase Ssolfsoe Sgoflp and Sgolas
respectively, As 9 the iateractiion of spacing x phosphorus,
the combination SgpPyng showed significantly more protein
content (26,9 per cent) than that by the reet of the cambime
Hons, The inorease wvas 11,41, 8,61, 6.85, T.01. 5.65, 5.27,
5«37 ond 4.79 per gcent protein content over '»'o' 'm'p'
S30M000 %6000 %60Ps00 SgoPa00e Sg0p and SgoPsy respectively.
In respect of the interaction of nitrogenzphosphorus, the
cobimation NgyPyn, Shoved signifiesntly ore protein contemt
( 03 per cent) than sk  that observed in the rest of the
¢ binations, The lowest protein content of 23,94 per cent



 wes Sessh An e cublmation Nglys e emblantien Reghey,
chowed Satuunte ty TS, Sodly 278 Gl BN, 5u30y 596
sl 5,38 v et owr Unt of Ny Bytgy Sfyplyty
SegPyes Sggfaged Yso¥o SNk Fyoly, vespestivelye 46 Semeds
ettt of Sallosticon of sooing x nitregen x phospherany
GoAent amk §% ums osiznificonily neve Y AN W e send
of e cubimntionss 0 Jowpet pertein contamt of 22,19
por oot Wie hserved §5 Gaee of Ty, Wy smblnatieni
S.11 Sapetaer atet

- M seperted I Sube 1Y rovesiiol Wt apuiag 84
0 & Sxtonenew Sphalag S0V Ners Nt profid par Mestre
(MestiT4/=) e theee iy 80 o (RaulVPN/-per heotiee) Sad
u-mnuﬁi”‘&ammn
W @ vomdtod iate fnereats 5. . WA efit Yy
6300 ank 19507 por cont owur €0 onf 90 @ imtro-foy
Spteiags Joupnotivelyi Mo Auerends 1n ot yrefit o8 % @
Satonevew apaslag Wie sainly dee o Mgher FiedA of gredn,
Slk end Shune Wan %heee iy 60 and 90 m inton-wew apecings
08 dserwed 2 e proseat lavestigation. Me results ame
sbotantiatel With findings shtafbt 3 Stnch gt al.(1978)

hhhﬂ-n‘wuumuaumu

90w hootess gt ke 400N/ aat 98/uper testeme
Forpeettvelyi Apslisntien of 25 kg ¥ yor heotaze
008 Jeuilt Shen WAt Iy the et of the embineibenn,
dpritention of 25 kg ¥ per Mestere resuited 4ute fnovense 3y
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net profit by 10,71 and 8,97 per cent over 0 and 50 kg ¥ per
hectare respectively. The net profits at 25 kg ¥ and % kg

N were more than that by 0 kg N per heotare. But the inereased
rate of application of nitrogen under 50 kg ¥ per hectare did
not compensate the inoreased cost of nitrogen as cempared te
that under 25 kg ¥ per heotare giving corresponding increase
in yields of grain, stalk and bhusa,Thus, application of 25

kg ¥ per hectare proved to be the most effeciive and econmmical.

As regards phosphorus levels, application of 50 kg
r{,mmmmmumu‘m«mwm
hectare followed by application of 100 kg and O kg P04 per
hectare. The later two levels gave Rs.%111/« and Re.3056/«
net profit per hectare respectively. Appliocation of 50 kg
raﬂ,mmaw 3.40 and 1.58 per cent higher net profit
than that by the spplication of 0 and 100 kg 20g per hectare
respectively. Application of 100 kg P,ﬂsmhm anve
lower net profit than that hy the application of 50 kg 1'20,
per hectare because of high cost of phosphorus (5 Re/kgz Pglg).
e results are in agreement with those reported by Chowdhmry
and Bhatia (1971) and Singh gt al. (1976).

As to the effect of treatment cembimations, Seoifas?50
gave the maximum net profit of Re.4926/- per hectare, while
the lowest net profit of Rs.1569/- was realised in case of
S90"507100°



"

N AIENS 88 & sholo, Jead S0 e finiinge thet
mmmmnm at:‘uﬂm-‘lh
Imrﬁmtmmm.aw‘ﬁ'!%mz%mﬁ&
fortiliser spplioation of 25 kg Waml % Kg Pyl par Meewsw.

W0 results obiaised n this inwstigation brenght

mﬁmmnmmmmm venut toyrations Sow
Sl Sivtlen of phgeen pes,

{4 ) m:m.:a-ws-ﬂwru-ﬂ. -
production ef pigeon yeBs

€34) Mtregm © 23 ky s phosphorus J.sounm
ohekd e aypited oy mmuh-hmmﬂmc

pleeon penl


http://gfaffiffirittw.fi

WA & vier 4 flad. . emt saitable spacingy
sitaugen and phosphores Sewels S saxinue snd econonfesd
gmin producticn of Jhgsen pon pow matt arca, the prenscnt
lm-ﬁmﬁwwwmdhmmmh
Sellege of Agriculture, Gujurmd Agrieulturel Universiy,
Agpok Gumpony Anend, during the BRSEAS oenson of 2980-31.
fe sl of thie Swes 45 maly Jom in metases -

Ia 231y Wmatperves Latuint ewbimmtiens omporising
Wwes Javels of spachag (350 5 30 omy 150 3 60 e and 10 X
90 en)y hwes levels of nitregeni 3, 25 and 30 kg and ¥ por
Mummezmmmmmu
By 0% Moetiae) ware fmeluded 1n he stady. L3 el
wmammmmummwm
m in this {nwstigailon.

During he coures of tnwotigation, tentnent effests
e stnited wn gmin yield, stalc yield, shwte yiski hayvest
ialeng gudn yield per plant, nmier of pels per piani;muher
of Wtthes per slant, plant hefghiy %eet wight ank protein
Swmhent of soslss e Shncmics for each of the treatnents

was alse wahed cat. The resulte ghtained with Fespeet b

Wentent sffests s the afaresnid aresters Are smmarissd
s followe:

(2) There wae siguifiomnt effeskiaf spaelng on grein yield
per heotare. The maxtuwm gresn yield (01 xg/he) we
Seoured Iy 30 em tatre-rov spaciagy 1% Wis 9515 and
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74.15 per cent more than those of 60 apd 90 m
Satseze speciags yespeottwly,

(2) ™e intra-row spacing of %0 @ ave signifiocantly more
OdR yield (5044 kg/ba) than that by the other two intrae
wow spauings, T8 shoved increase Y 22,99 sak §5.97 per

| dant ever 60 and 90 s intrewrov spacings respectivelye.

{3) Signifioan’ inarease in bhusa yield was obtailned with
mrrov irtvewyov spacing of %0 on (2767 kz/ha); 10 we
45.%6 and 87,47 per ceprt more than that hy 60 apd 90 .
intre~-rov spacings reapactivelys

€4) A3 reserds hurvest fndsx, e Lntse~rev spnolng of 99
gave oignifionntly higher Marvest index (0, 256) than
Yl W 80 ot 90 on intre-rov spactage.Effects of 60

~ and 90 e Intyaerow spacings on BAPWSt index were at yaw,

{5) e higheat grain rield of 149,7 gm psr plapt was sscured
Yy wider Antreexow sphcing of 90 @me 3% WBS 75,46 and
Is.w‘m eent 'sm than that hy %0 and 80 o ENCwmerov
spacings respectively, _

(6) B¢ mxiam wmber of jodis pir plamt (355¢9) Wae recorded
under the intra-rov spacing of 90 . It vam 63,90 and
2,00 psr eant more than that by 37 and 60 m.!.ntm-m
SPRoings respoctively, o

47) ™o manlmun nmder of bronches per plant (25,.%Y%) we

| obt*!}mﬁ by widey fmbro-rov spaoing of 90 ase I% wap

: 44338 w2177 ner cont more than thal % 30 and 60 om
fatro~row apacings respestively,
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$0) e tntmaarev sytcing of 3 o yeolused sizniftonntly
 tallew plantc than that by 50 and 59 om intre~rew spsoincs.
$9) B0 naxinm jost voignt (AP ) we semared ander the
 gntreerer spacing of 90 eng TS e Sof and 1.62 per comh
Sam than theld W 30 and 60 m inteaerouw spacings
€M) Me hefichest protein ocntent of 25,71 per cont wns cecured
snier the Lntyserow Spaeing of SO Gne 2% wee 6300 amt
5499 per cent more than that by %0 and 60 e Intra.rew
Syleings respeativelys ,
(3) B saxtnme net profit «f Ve vio Mialand &t 0 &=
fntya-row spacing. 1% VS Re,1822/« and Re.218%/- sore
. An that by 60 end S0 o latre~row spacinge Neppeotively.
(1) Applioniton of 25 kg ¥ par heotare shoved : 4RO Rignet
gmin yteld of 1602 kg por heotasee Wieh ws 1YY mi
849 por comd BeWe than thad by I snd 10 kg U per hactare
reapagtivelye .
(9 Agglamiion of 25 kg ¥ per hectare produced 4270 xg
Sk per hestares T4 ez 5,22 tad 394 yer emt ere
 Gm WAt by 0 and 50 kg W per heetare respectively?
{50 ®e santm Ghusa yield of 132 kg per Mevtene W
- secured by 25 kg I per heotares It vas 18,52 and 2.97

PRX Jems higher than that YW O and 90 kg B yor heciare
Epeottvely,




(4)

(5

(6)

2

(8)

(9

(10)

per

Application aaunﬁm showed the highest
harvest index (0,249). The increase was 2,47 and
1.22 per cent over 0 and 50 kg ¥ per hectare
respectively,

The maximum grain yield per plant (125.7 m) was
secured by 25 kg N per hectare. It wsl7.44 and 2.61
per cent higher than that by 0 and 50 kz U per
hectare respectively.
Applieation of 25 kg ¥ per hectare showed 290.8 pods
per plant, It wvas 1,29 and 0,87 per cent more than
that by O and 50 kg ¥ per hectare reapectively.

The paxisum nmber of branches per plant (22,87) was
seoured at 25 kg U per hectare, which was 6,57 and
4.7 per cent more than that by 0 and 50 kg ¥ per
heclare respectively.

The maximum plant height of 224,19 am was secured
W 50 kg ¥ per hectare, vhich was 2,76 and 1.29 per
cent higher than that by 0 and 25 kg ¥ per hectare
respectively.

The highest test weight (112,00 gm) was seocured Wy
50 kz ¥ per hectare, It was at par with that under
25 kg N per heotare,

fhe highest dose of nitrogen (50 kg N Per hectare)
shoved the maximum protein content of 25,62 per cent
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in pigeon pea. It was higher by 4.87 and 3.68 per

cent than that by 0 and 28 kg X per heotare rempectively,
(11) Application of 25 kg ¥ per heotare showed the highest

net profit of Be.3267/« emeng all the treatments, It

showed inorease of Ry.318/- and Re.269/« over

0 and 50 kg per heotare respectively.

(1) Grain yield incressed with i{norease in the levels of
phosphorus, Application ef 100 kg P2°51 per hectare
showed %he highest grain yield of 1597 kg per heotare,
It w3 9.88 and 4,04 per cent more than that YW 0 and
0 Xg P05 pexr hectare respsotively.

(2) Application of 100 kg P04 pér hectaye produced the
highest stalk yield of 4276 kg per hectare, It was 7,19
and 2,37 per oent higher then that hy 0 amd 50 kg

| ~ 2,0, per heotare respectively]
(3) The paximwm bhusa yisld of 2146 kg per hcotare vas
sbtained under applioation of 100 kg Pofy per hectare.
I we 11,77 and 5,04 per cent more than thet Yy 0 and
50 kg POy per heotare respectivelyi
(4) [wwre was ne significant effect en harvest fodex due to
~ phosphorusy _ A
(5) Application of 100 kg »,0; per hectare produced
Mﬂmﬁh inoyeased grain yield per plamt (1250 nl@
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 I6 was 5,38 and 2,00 per esnt higher than Umt Iy
0 mni 50 kg P g por Mestare respectively,

(6) e maxism nmder of pods por plant (2522) wee
secared at 100 kg 2.0, pev Mevtare. Iy wis K35 and
mnnaummumwommur* '
per hatltime respeoiiwly,

(M Amlilestion of 100 Xg 7.0, per heoWuss showed 23.08
Sommeber per plant., It vas 10,11 and 3.96 per eent
Mahor than that Wy 0 aad 50 kg P04 per hestase
sesptetively.

{8) B waxinwm pisat hefght of 22514 m wes seoured Wy
50 kg Py yer heotares IV was 3553 aal 1,09 per oemt
higharthnn that Iy O aad 100 Xz P, yer hestare
Nipsciively, -
(99 e Mighost tost Veight a2 (112,17 ) ws cheerved

W application of 100 kg 20y per heotares

(18) Appliosticn of 100 kg P0g per hectare showsd the
It vas 3,34 and 2,17 per eont Migher than that 3y O
Wl 30 kg PO, per heotare mepectiwly,

tmmmunmurﬁmhmwm |
- 2t profit of Re,%60/=. I¢ vas higher by na.xw.

Vs D mm.q/-mutuommwum
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A8 Abeir oifouds on graln, sialk snd bhusa yields
pec hegiare. An 40 Yhe offeed of &ifferent interactions,
sxof Sy B BxP and ¥ x B e embinations 35,

Q”Pmo and Hasrm vere found to be top ranking im

(9

(%

prelucing @i, SaIk aad bhusa pox heetane tn Gedr
reapeM_ groups of ocomdinations.In seconi order
tateragtion, the cembination SyoN,.Pygs Swcured the
Sop position anong slly W producing 2190, 5432 amd
9542 kg goeluy s%alk and bhusa per hectare respeoWlwelys
he fnteraction 5 x W sad 8 x ¥ produced sigiticant
i Prepencen in harvest indsx. The smdination of
'30550 and B”:le gave the highest hapvest index of
K15t ank 0.252 respoctively smong all the
mbinatlonln

A1 the tWeractions were foud Yo h weant in

thale offonts on grein yield per plmnt, mumber of pods

por plont aad number of branches per plamtiis te the
effoct of @fferent interactions £ S x N ¥ 2 B

ESX RE2E: %Muﬂtms of Sep¥sneeTion

and 5901251'100 were found Yo W@ $ep ranking in z;x'odue&ng
grajm pield per plant, mmber of pels per plant and
sonder of branches per plant {n thelr vespective groups
of Sundiuntlons .
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(9

Sefehi0’

% intunetions of § x ¥ ond § 5 ¥ vere found signlfier -
oant in %08 wight seelds, Te samdimiiens of Sygliyy
uwmwmmmtmru

34508 gn wespontively Janeng 211 the oMWty

A1l W tateractions vage foud %0 Mo wignifionst fa
Wely offegts on protein content of gramin, The wanlowm
poeteln eontent of SECBE par oont was shesrwed ia

._l‘ nuhmuéa of 9, FasTso 69V saxines net prefit
of D026/~ par hrainre Zellowed by S,‘aarwﬂmu.wﬂ/.

- por Wmotare) anh Syglas? (3o, 4131/ por hestaseld

e fistiags of e predint favestigstion b & Wi,

Ansag s wricos treatment comdisatinne awdfed in

e poeseet iavestigitien, St We femnd tinte

)

Tigeen sos wricty T-15-15 sem a8 199 x % @ Wit
the fertilissr application of 25 kg ¥ and 100 &g

. Py pex heclare secured the saxinm gyeis yiedd ae
Wil a8 day waticr per beotarey

m e toeatemt embiontion SooNeninn prodused e

mmﬂmmtinmmmw%%
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(11)

(111)

(1v)

(v)

(vl)

The spacing requirement of pigeon pea orep under
investigation may be tested for two more seasons.
To test the various spacings with difforent soving
times.
To detemine optinmal dose of macromutrients viz,
nitrogen, phosphorus, and potash in conjuction with
proper bacterial inoculation,
To workout the requirement of micronutrients viz.
molybdenum, cspper, zinc and manganose for quanti-
tative improvement of pigeon pea crup under the
soil conditions as prevailing in the nmiddle Gujarat,
To txy pigeon pea as a mixed erop in varying
proportions with cereals like sorghug, bajra, maize
e.Ce
To evolve multiple cropping syostems and suitable
erop rotation by involving pigeon poa as one of the
erope for maxinisation of returms per unit area per
year,
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