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Iffaot of ep seine and ferti l iBera on yield aat amaiity 

of pigeon pea (Cajanua oajan (L.) Mlllap)* 

la** of the atodeat ««3or isdvioor 

' SOU I . 3 . *atel Dr. J. R.Pat e l 

B. A. Ooliege of Agriculture, 
aujorat Agricultural University* 

Anand Campus, Anand* 

Pigeon pea (Cajanua oajan (L») MlUsp) t looally 

known as tu r , «rhar or red §raa, i s oa Important pulse 

orop of India* with a view to find out a suitable spacing 

aid nutrient requirement for the ranxiwai and eccnoaical 

grain production of pigeon pea, th is investigation''waa 

carried out* 

A field experiment was laid out at Gudawftlt 

Agricultural University, A nam! Campus, An and during 

kharlf season of 1981, Twenty seven treatment a involving 

oo»M flat ions of tares apaoings (190 x $0 m§ 0© x 60 eat 

and 150 x 90 ©a), three levels of nitrogen (0 t 25 and 50 Itg 

H/ha) and three levels of phosphorus (0 t 50 and 100 kg 

F f05/ha) were laid out i s a 3 5 pa r t i a l confounding 

faotorlal design with three replications* 
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The characters stalled were yields of grain, 

stalks and bhuaa par hectare, harvest Index, yield 

par plant, number of pods par plant, number of 

branches par plant, tost weight, plant height and 

protein content. Monetary return from the Individual 

treatment was also computed, 

Pram the findings of the Investigation, It 

•ay be concluded that pigeon pea variety T. 15-15 

sown at 150 x 50 on spacing with the application of 

25 kg H and loo kg P2
05 Per hest*** "** found the 

best and scoured the maximum grain 

yield per hectare. As regards to the effect 

of different Interactions, the ooablnatioa of 30 cm 

Intra row spacing with an application of 25 kg N and 

99 kg PJOJ par hectare gave the maxima net profit 

par Hectare (Ha,4920/-) followed by the ooablnatioa 

of ^a^lOO* (Bs*4851/- par hectare), while the 

lestst net profit of Rs#15S9/- ^ hectare was 

obtained from the ^Jie^P.^. treatment combination* 
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ĵ wê ^̂ PMeieepfĉ â p ^P^* w »* AMP v 

Protein eentent of need la per oont 

63a 

inflneaoad to different Intra 
Inge* aitrosen and s* 



Tiaeon pen (flajanaa oaJaa (L,) Ktllsp) be Ion -

the order Leguaiossae, suborder faplHoaaeea* and tribe 

Pnaseoleae, aosaonly koewn as fa* grass, arhar or ta» i s 

t i f f ere nt parts of India. 

Snare prevails aoae cootrovarajr about the origin 

of pigeon pea ( fwl plant* Hswever, according to f • 4a 

Soros? (1916), the sotaoleal nieje "Qaianua oa.̂ an" now use* 

for pigeon pea has aaae derived from the word "Catjjany* 

ojfilah i s ef Indian origin. Therefore, pigeon pes is believed 

to have i t s origin in India* 

Pigeon pea i s largely grown la tropical end suit* 

tropical regions of the world. It i s at present largely 

grown In India, Pakistan, feat Indies, Nigeria, Uganda* 

Burma, lelata and Viet-nam. Zt i s one of the snst iapartsmt 

legume crops of India. :he statewlse acreage and production 

of pigeon pea la given ia lable-1. 

OuJarTt stands sixth in acreage and f ifth ia 

production of pigeon pea* Therefore, this crop ia at 

considerable important in the cropping pattern® fallows* 

i s Gujarat aftate* the activation of pigaaa paa ia aaatty 

confined to the districts of middle and south Gujarat* tha 

iata on acreage and fi£Oduotlo» «f pigeon pea in differeai 

districts of the Se|arat Stats are given la labia*** 

Pigeon pea has very wide adaptability of oliaate 

.and aail» The aa&U an w&ioa i t i s grown vary irltn the main 
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fabla-1 Statewia© aeratf* and production of 
pigeon pea during 1979-80 

^ L Area (»0oo > Production """ 
State 'haotareg ) iCQOO toonea) 

XtAarastra 

I t t a r Pradaah 

Hadhya ?*••••* 

Karn«ta%a 

Andhra ?rad«afc 

aujarat 

1 anil Mm 

Bihar 

Orlaaa 

aajaathan 

faat Bengal 

Punjab 

Haryaaa 

Assam 

Kerala 

Dadra, Saga* Beta H i 

Maghalaya 

Tripura 

Hiraaehal ?9«t*«fe 

All Ind ia 

662,6 

542 ,8 

4773 

*0S*4 

193.0 

153.0 

90.0 

84*3 

79.7 

28.1 

18*7 

7.7 

6.6 

6.0 

3.0 

2.2 

0.7 

0.6 

0.4 

2665 .5 

411*3 

553*® 

205.4 

217.4 

43.7 

87.7 

51.9 

75.2 

39.5 

4.9 

25.4 

5.0 

6.1 

4.2 

0.3 

1*2 

0*5 

0*2 

0,2 

1738.6 

Source: featimate of *rea and Production of crops in India 
1979-60, Directorate of Jicoooisita and S ta t i s t i c s . 
Hinistry of Agricaltura and Rural lie construction, 
eovernajeaf of India, 
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ttfcl* ?' ^cretft and production of pigeon pea in 

various d i s t r i c t s of iujari* 

during 1979-SG 

Slatr lots t Area * Prod uot Ion 
i *00 hectares t '00 tonnes 

Bh#ruoh 

Vadodar* 

^ _ _ i 

Panohaahala 

I M f t 

jfc&flff 

S&oarkanthm 

MwHBHBtB 

BtMCkantha 

HHPfljfrtt 

Bangs 

dandhinaga? 

Total 

41§ 

2T0 

• H W p 

144 

137 

94 

91 

i f 

14 

41 

33 

4 

1530 

23S 

154 

IQfi 

81 

n 
34 

n 
i $ 

33 

24 

1$ 

f 

377 

Source t Olatrlotwise area, production and yield per 

hectare of important food and nonfood crops 

in Gujarat Jtafea, fro® 1977-78 to 1979-80, 

BftMMl ©» f ina l forecast report. Department 

of agriculture, Gujarat State Ahmedabad-380 006. 
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e**** vAta ttliiitl I t I t sown 1B mixture. It Is grown 

successfully with Jowar la loamy and medium blactc 30lle» 

villi bajra la «eat* 2MM soi l and with kodra (Faaoaluai 

eeroblculatua) and drilled faddy io the •baser* soi*# 

Though It Is suoeaaafully adapted on variety of so i l s , i t 

f**#e wery luxuriantly en sandy loam soi l and gives 

eoaaaratively hltfi out-turn per hoot are. 

Pigeon pea la generally sown la June after the 

onset of oonaoon and harvested in the math of February 

and March. It being a fairly drought resistant ores 9m 

It successfully grown oven was a the rainfall Is low, 

Ugeea ft* grata la rich la protein* It provide* 
aalanoed diet with cereal a for human as wail as animals, 

especially la developing countries where pro tain deficiency 

i s predoalnantly noticed• the grains whole as vai l as split 

are sailed with water asd liquid as well m semi ©olid 

preparations are made and ased m food with cereals like 

wheat, rioe, aja&ss etc* la human diet, Oreen pods are used 

as vegetables in certain parts of the oountry especially io 

Gujarat. She ixs leaves, pod husk a and 'ohuni' (brokfC 

pieces of tor grains) are fed to milch cattle as a sourea 

of rich protelnoua Zoo I, Isry stalka are used *a) fuel In 

rural areas. 

Owe* and above the food value of »tur» grain» i t i s 

a food rotational crop. It i s also grown In mixture with 

cereale. The crop has long and deep root eyntea* 
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It torn* root nodultg vltfe toisobiuat baatevi* «hish add 

nitrogen to soi l by fixing i t from the atmosphere and 

making available to cereal crops with which i t i s grown 

wither i s Mixed ertwol^ or la rotation. Dry lectee 

fallen on the t e l l surface improve aoil struoture by adding 

organic matter. The results of the work carried out at 

Puaa (Anon. 19?0) tefs tataaled that a «rop of pigeon f t * 

add orgaaic matter equivalent to about fifteen tonoea Of 

eowdung oar best art* 

the aroa *i«h ouch a high value i t agriculture «B4 

Of vast importance to human beings, tea sot been oared for 

exploiting i ta yielding potentialitiee aa compared to that 

of tarsals and other eaan crops, fherefora* the need fov . 

increasing yield and improving quality of legumes including 

pigeon pea ia India by research, and fu l l exploitation of 

geaetio potential, cultural practices, use of chemical 

fer t i l i sers , oontrol of peats and diseases ancl evolving 

resistant varl«t_ ,.-aa eaphaaiaed by scientists* 2hs 

•harp rise in primer of legoaae oo« a ease in India ant 

the problem of protein malnutrition wera also thought by 

Food and Agriculture ^ iaistry of India and i t was aoggested 

to f i l l up the gap of pro tela deficit by increasing lagaa* 

production by strengthening research on legume crops 

inoludlng pigeon pea* 

I t ia alaost an established fast that evolution of 

.bettor varieties of crop plants for eoamerelal planting and 



i 

boosting up their f ields per hectare through vgming aa4 

appropriate explications of fert i l isers are of primary 

consideration for effective progress in crop production* 

In View eg the f sets and the coneideratiGaa stated 

in the foregoing paragraphs, en experiment was planned 

end conducted at the Jo liege F a n of the 3. A. College «i 

Agtioulture. Gujarat .grioulturel University, An an a OSJBSUS, 

Jnend during the f i t * 1980^31, with the following 

objectives* 

(1) To find out suitable spacing for pigeon pea for 

securing optimum yield cod profit per hectare* 

(2) To find out opti-aur. level o£ requirements of 

nitrogen end phosphorus for increasing yield of 

pigeon pea under the agar©-climatic conditions of 

Middle Gujarat, 

(J) f t stmdy the effect of spacing, nitrogen and phosphorus 

on quality of grains* 

(4) te> •tplf e*ononio3 of pigeon pea under various 

spacing SB4 levels of nitrogen and phosphorus. 



a E v i of n f t i n vtL i 

Although *ifso& f«a Is »Bd@r aultivatlon aloof 

aeatariee, very ttlttad lafovrntleii la awat table «» I ts 

agronomical aapeota* 'owaver, attempts have been raade to 

review al l a?allall© literature oa pigfpa P*» »**& *«»!»•«* 

to ita apaaini art i«fel®fl* reqaireaeata for iaereaaad 
yield and quality of grains* 

.*»! fpfsgf of a?* cure t 

la fteseca* (1*43) sorting as spacing axparla»ats 

with pigeon faa ia Ccrtaany, oonaluded that apaeiaga of 

200 x 100 em and 100 x 109 a* could produce higher yields 

than that *f ta* spaaing at to© « I00 taw 

Si a spaaing tr 5&1» conducted on the crop of plgaon 

faa at Serhanpore, eat Bengal (Anon. 1955), lit was oonoluuyd 

that oloser spafffsg of 60 x 60 an was astter lav aavanoing 

yield than the wider spacing of 12$ z 120 oa. 

Cultural sxpsrlassts conduoted oa nigeoo pa a at 

the ladlaa Agsiaulturel Haaaarah Institute, Saw Dalai 

(Anon. 1055) ehowed that wider inter-row spacing of 300 sat 

gave significantly higher yield (1444 kf/aa) than *&«* ty 

the closer spacing at 180 a* (1087 kg/ha) • 

frivedi (I960) ©onducted aft experiment with s i* 

lave la of epaoing via. 120 x 15 mt 120 x 30 om# 120 * 45 aa, 

120 x 60 em, 120 x TJ a% aad 120 x 90 cm. He observe* that 

120 m 90 m Bpnaing mm ooaduaive to inoreaee jauiaber at 
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branches per plant giving optiaua yield of pigeon pea 

« " l M ( 1 6 4 5 k g / h a ) " t t h 19.71 m « n t protein. 

Mukher^ee (1960) conducted an experiment on 

CaJanua ca.1an type-7 at Berhaapore with the spacings of 

60 x 60 em, 60 x 00 es , 60 x 120 cm, 90 x 90 cm, 90 x 120 cm, 

120 x 120 en and broadcast of seeds 9 13*5 kg/b«* He observed 

that eloaer spacing of 60 x 60 ea produced the highest 

grain yield per he at are (1422 kg/ha) bat the maximum yield 

per plant was obtained from a wider spaaing of 120 x 120 on* 

Derleux (1969) conducted a field t r i a l in $s*t 

Indies on dry calcareous soi l with pigeon pea K«0Z 54/3 from 

Trinidad (Semi dwarf, short photoperlod and determinate 

growth habit) and 213066 from Pakistan (dwarf, daylength 

neutral, Indeterminate growth habit, continuous flowering; 

at spacing of 100 x 100 on, 100 x 50 cm and 50 x 50 cm* -lo 

observed that looffecse in plant density tended to Increase 

yields per hectare. 

Sen e i a l . (1970) conducted f ield t r i a l s in 1959 to 

1965 at Berhaapore and in 1960 to 1963 at Xalyani on ga.lagua 

caiao with rows 3 and 60 on apart and with plants 30, 60, 

90 and 120 on apart in the rows* They observed that the 

highest average grain yields were obtained from a spaoinn of 

30 x 30 cm at Bertteapore and 30 x 90 cm at Kalyani. 

ffamaertos (1971) studied 14 plant densities la the 

range of 47900 to 4300 plants per hectare (0«21 to 2*32 

•a /plant) at the University field Station, Trinidad and 
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teported that an increase in area per plant increased $o& 

yield per plant but decreased pod yield par heat arc . Plant 

kalffcts «t flowering and harrest tin* ware iwrsassd If 

Increase in plant dsnslty. He also observed that plant 

density hag as affest as otaar yield components, 

Singh et j | » (1971) working at Jawaharlal Ifehru 

Krishi Vishwa Vldyalaya, Jabalpur on pigeon pea with tiwm 

slaat populations, U s , 40,000, 90,000 and 60,000 plants par 

heotare and tw» row spaoinga Tie. 75 and 100 oia, observed 

that the highest significant yield of 1,214 kg/ha was 

obtained with a plant population of 60,000 plants par Ha stare, 

but there was no signifleant difference in the grain yield 

at row spaelnga of 79 and 100 cm, Ihe number of priaary and 

ssoondarv branches and nurcber of pod a per plant wars hlghav 

with plant population of 40*000 than thosa with 50,000 and 

60,000 pleats per hectare. Protein content of grain was not 

affected by any of the treatment a. 

Choudhury and Shatia (1971) reported that Ca.ianus 

SMiM 8OW0 ** • •paciofi of 20, 90 and 40 on between s las ta la 

raws spaoed at 50 m apart gave average yields of 2.97, 

2.37 and 2.01 t /ha, re a c t i v e l y . 

Veer(isssay a t aU (1972) conducted an experiment on 

Ca.1anu3 ea.1aa Of* »•*# X with Broadcast and la rows §0, 12a 

Sid 150 cm apart with spaelnga of 20, 30 and 40 eat within 

the row* they observed that mean aaad yield was the 
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blghsat (1.03 t/fcaj wits • spacing of 90 * 30 oa. Sueh 

yields were higher wlfft §11 soaeingat axoapt If© * 3© m 

than that with broadcasting (0.68 t/n*)# 

Manjhi e j §j|* (1973) conducted an siptrlMnt In 

Todapur rainfeci bloc-: of the Binisloa of Agronomy, Irrflm 

Agricultural RtMMOh Institute, Mew Belhi with two 

rasas of planting vis* 50,000 and 75#000 plants p«r 

hectare and two later-row sp Mings • !«• $0 M Mi 75 M* 

They observed that a row apaelng of 50 em gave significantly 

hlfhc* ylslds than a row apaelng Of 75 cm. Foci a/plant aad 

teat weight (1000 grain-weight) ware not affected by 

spaelngs* 

I I M I Mi i«Ua (lf73) reported that yield* of 

fsesh poda of Oa.lanua 3&&1 OV. Kaki were higher at row 

spacing of 91.4 em than those by 121.9 ea Mi 132*3 M* 

1% mm alM higher as plant population of 36.300 plants p̂ > 

hectare than those at 9CT?5 said 18,150 plants p*sr hectare. 

Plant height, number of days to flowering, number of seeds 

per pad, teat weight and fMteis eontent of grains were 

at* effected by plant population and row spool ngs* She 

number of poda per plant decreased with increase ia plant 

population. 

Ratal $X ML* (1974) eondueted Afield experiment at 

the farm of ilegionai Agricultural Research statloa^MSWit 
i n frteel, 1972 with three inter row spaeloga vis* S0f 75 sad 



100 cm. They observed that a spacing of 50 em yielded higher 

grain than that by 75 and 100 cm inter row spacing^. 

In an experiment conducted on the crop of pigeon pea 

at International Inst i tute of Tropical Agriculture, Ibadan, 

Nigeria (Anon. 1974) showed that three dwarf pigeon pea 

cultivara yielded 70-90 per cent more seed under within row 

spacing of 20 em than that under 40 cm spacing, They yielded 

20-30 per oent less grains at row spacing of 120 om than 

those at row spacing of 60 and 90 est* 

Akinola and hiteman (1975) studied nine sowing 

densities ranging from 6727 to 215278 plants per heotare. 

They observed that maximum seed yield (2,77 t/ha) waa 

obtained at a spacing of 91.4 z 61 oa (17940 plants/ha) • 

With high densit ies, there waa increase in stand mortality 

and decrease in number of pods per plant, resulting into 

severe reduction in yield. Decrease in pod number per plant 

waa related to significant reduction in the number of pod 

producing branches and in the inflorescence bearing stem 

length, with l i t t l e change in aeed else and seeds per plant , 

studies were made by Ahlawat e l a l . (1975) for two 

years at Indian Agricultural Research Ins t i tu te , New Delhi 

to find out the optimum row spacing for the new variet ies of 

Pigeon pea. j h e y reported that grain yield increased under 
SO en spacing as compared to under 7* -«, «.„.* 

u n a e r 7 5 m epaoing by 25,25 and 



23.65 per cent in 1972 and 1973, respectively. 2he plant 

height aai test weight (100 grains weight) ww*w •»% 

affected by row spaaing la any of ti*> j t s r s . ffte avtltdftes 

per plant were sign if ia eat to 1972 only where wider spacing 

of 75 ©m produced surf brandies than that by 30 m row 

•pacing, the pods per plant with wider row spaaing weraf 

howeve*, sjignifieantly higher in both the ye era. 

Singh 9% H* Clflf) conducted an experiment to 

study the effect of three row sp awl age wis, 50, 75 aod 

100 on on the growth aa<3 yield of four pigeon pea varieties 

wti* T - ? I , A3-5t A9-5 and *«47«5 at Sat&sJi Agricultural 

Reeearoh Institute, "ew Delhi during kharli seasons of 

Iff© and 1971. Saey observed that the narrowest row spoolog 

at SO 08 produced atgaiiieantly acre grain yield (21.1 e/hwi 

tteae taoae by the other two row spaeings of 75 and 100 on 

during both the yearo (18.7 and 17.2 o/ha respectively}* 

Flaats «*•• tallar with a later row spaaing of 100 em that? 

tfcsse under the two narrow inter row spaeings of 50 and 

75 so. Inter row spaaing have no significant influence OS 

tot stamper of eranchea pa* plant, number of pods per plant 

sat 1000 grain weight. 

Hatuaertora (1971) laid out aa eaperioent on Caymaoaa 

Slay loam at Lawrence *ield la Jaaaioa with two spaaing* 

**»• SO x 90 am and 45 n 49 01a. He observed that close 

spacing (45 x 45 m) save aore grain yield per hectare 
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than that by wide spacing (90 x 90 em ) . The number of 

pods per plant was laore in wide spacing aa eoopared to that 

in ©lose spacing* 

Yadahalli f | J&« CX976) reported that increasing 

density from 50,000 to 75,000 plants per hectare increased 

seed yield front 1.30 to 2.03 t /ha in new Planus g&lan. 

CV. Hyd. 5C and from 0.95 to 1.04 t /ha in the standard 

CV. 00. 1. 

Tlwari sX &• (1977) conducted a field experiment on 

pigeon pea CV. 0walior~3. ^269 6800-27. 6842-9 and local 

variety at 45 x 15 cm, 90 it 30 cm and 180 x 60 0® spacing. 

They observed that the spreading types Owalior-3 aod local 

one yielded significantly more (1.33 and 1.22 t /ha 

respectively) than the seal-compact types (0.7*0.3 t/ha) at 

a l l the row spaeiaga. 2hey also pro tuoed the highest primary 

and secondary branches, pods per plant and seed yield per 

p lant . All oultivars gave the highest yields at 45 x IS m 

except Gwalior-3 which gave the hig&eat yield at 90 x 30 em. 

aathl and Irip&thi (197S) studied the effect of 

three Intra-row spaelngs v i s . 50, 75 and 100 em keeping the 

oofflnon inter-row spaolng of 30 oa on early maturing pigeon 

pea variety X«21v They observed that the maximum grain yield 

was obtained at 75 x 30 cm spaolng. Increase in row distance 

to 100 cm resulted Into significant reduction in plant stand 

per unit area which could not be compensated fey higher yield 

per plant under wider spacing. 



Subhramaaiua $£ a^* (1973) ©inducted m experiment 

on c u l t i v a t o r ' s f ie ld its Ooiobatore d i s t r i c t of f aa l l Hadu 

under rainfed condition with spacing of 20, 30 and 40 as 

between the p lants and 45 am apart between two rows* £hey 

observed tha t 30 cm and 20 cm between p lants In the row 

were at par and superior to the wider spacing of 40 om which 

recorded only 710 kg of grain per hectare as against 8(1 

and 794 kg of grain per hectare recorded by 30 and 20 cm 

spaolngs, respectively* 

Singh sX j&. (1978) conducted an experiment for 

two years during kharlf seasons of 1974-75 and 1975-76 at 

the Research Farm, Department of Agronomy, Samaras Hindu 

University, to find out the optimum row spacing for pure 

as well as mixed cul ture of pigeon pea aiongwith most 

remunerative i n t e r crops . They observed tha t pure culture 

of pigeon pea yielded sore grain yie ld at 50 om row spacing 

than tha t by 75 em mm spacing* 

Fhogat (1981) conducted an experiment at the 

Agronomy Research Area of Haryana Agricultural Universi ty, 

Hlssar during the khar|f season with three plant dens i t ies 

v i a , 66,666, 1,00,000, and 1,33,333 plants per hectare , c 

observed tha t population of 1,00,000 p lants per hectare was 

s igni f icant ly superior to 66,666 and 1,33,333 plants per 

hectare in respect of growth and yield a t t r i b u t e s . However, 

a l l the plant populations were at par in ease of 1000 seed 

•weight. The three plant populations did not di f fer 
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significantly in seed yield per hectare and grain protein 

content, however, the difference was significant in stalk 

yield per hectare, 2ae population with 1,00,000 plants per 

hectare gave the highest net return, 

2.2 EFFECT OF HTO0.3&KI 

Sardsrsiagh and Sahasrabuddhe (1957) in a manurial 

t r i a l oonduoted over a period of four years, involving 

application of nitrogen 3 0 and 22,5 kg N per hectare I s 

in the form of ammonium sulphate with an^without a basal 

dressing of fans connect # 45 kg J? per hectare to the crop 

of pigeon pea. concluded that there was depressing 

effect on grain yield when the crop was manured with asiiaoniuro 

sulphate hut grain yield increased from 33 to 84 kg/ha when 

the crop was supplied with nitrogen in the form of farm 

compost, 

Maodhi ejfc j £ . (1973) carried out an investigation 

at Todapur rainfed block of the division of Agronomy, Indian 

Agricultural Research Inst i tute , New Delhi with two levels 

of nitrogen v i s , 0 and 25 kg N per hectare. They observed 

that applioation of 25 kg 2? per heotare increased significantly 

grain yield per hectare, pods per plant and 1,000 grain weight 

over the control. Protein content of grains also increased 

from 19 per sent (control) to 22-23 per cent in ease of the 

treatment involving application of 25 kg II per hectare. 
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Dalai ( i f f ! ) londuatefl an experiment on a Hlver 

Eatate loam soi l at the University Field Station, Trinidad 

«ttk five ! •*•!• Q£ nitrogen via* 0, 10, 20, 50 and 100 kg 

f per hectare. I t «b*erved that 20 kg I par hectare gave 

the raaximum grain yield (346B kg/ha) while 50 and 100 kg If 

fay hectare •beared depressing effect on grain yield (2092 

Ml 1896 kg par beet are. respectively)• 

Lenka and Satpathy (1973) carried out aa asperlfiieot 

frtth thre* levelo «f nitrogen viz . 0, 20 and 40 k§ S ptr 

hectare at Bhubaiieawar, They observed that applioatloo of 

tO and 40 kg ti per hectare increased vegetative growth, 

pleat baight, number of branches per plant, yield of sticks 

and bhuaa aignif leant iy but did not increase the yield of 

grains. Application o£ 20 kg B per beetare onlj lnwQQm>& 

grain yield by 190 kg par hectare and 40 kg N par hectare 

aa* tipreeaiog effect on grain yield* 

Singh et aj> ( W e ) studied the effect of oitso&ea 

OB growth aad yield of pigeon pa a under rainfed condition 

at the Indian Agricultural fctejetrch Institute, New Delhi and 

reported that most of tbe frowth characters showed a 

beneficial effect of 25 kg If per hectare over control { a© 

nitrogen). However, offacta were aignifleant only In th* 

oaae of plant height with tbe application of 29 kg I per 

hectare• 
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Dalai and 4uilt (1977) conducted a f i e l d experiment 

at the University Fl^ld Station, Trinidad, with four level® 

of nitrogen v ia . 0 f 12, 20 and 30 kg I per hectare. They 

observed that there was no significant effect of nitrogen 

application on grain y i e ld . 

2.3 » > * « Of ?aD3PH)aU»t 

A f ie ld experiment was eonduoted with pigeon pea 

at I ado re , (Anon* 1956) for s ix crop ae aeons to study the 

effect of two levels of phoaphorua v ia . 0 and 33.75 kg Pg05 

per hectare. It was found that the higher leval of phosphorus 

(33.75 kg P205/ha) increaaed the grain yield by 11.1 per cent. 

Ohowdhury and Bhatia (1971) conducted an experiment 

at the Indian Agricultural Research Ins t i tute , New Delhi with 

four levels of phosphorus v ia . 0, 33, 67 and 100 kg PgO^ per 

hectare. They observed that with Increasing levels of 

phoaphorua the grain yield of pigeon pea also increased 

from 1.29 to 2.76 t /ha. 

Veeraawamy jg£ a£. (1972) at Colabatore,, studied the 

ef fect of phosphoric acid and organic manure on yield of 

pigeon pea with no f e r t i l i s e r , 5 tonnes oompost/ha, 22.4 kg 

?205 /ha and 5 tonnes cosapost • 22.4 kg PgO-Zna, They observed 

that the baaal dressing of 22.4 kg F205/ha in the form of 

superphosphate and 5 tonnes oompost/ha gave significantly 

higher yield (763 kg/ha) than those by the other t v e a f a n t s . 
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Manjhl ej. a l . (1973) conducted an experiment at 

Indian Agricultural Research Inst i tute , Hew Delhi with three 

levels of phosphorus v ia . 0, 21.83 and 43.67 kg P205 per 

hectare. They observed that higher dose of phosphorus 

significantly increased grain yield over the control. 

Rat hi e£ jaJt» (1974) conducted a f i e ld experiment 

at the Regional Agricultural Research stat ion, Meerut with 

three levels of phosphorus v i s . 0, 40 and 80 leg Pg05 per 

hectare. They observed that 30 kg P205 per hectare gave 

significantly higher yield of grain (30.3 <g/ba) than that 

by 40 kg V2°5 P e r hectare (19.1 q/ha), whereas 40 kg Pg0^ 

per hectare proved superior to control (15.7 o/tta)» 

Kaul and Sekhon (1975) conducted an experiment during 

the kharif season of the year 1972 in order to study responoe 

of pigeon pea variety X*ai to four rates of phosphorus v ia . 

0, 20, 40 and 60 kg $2% p e r ke**83^* ^aay observed that 

grain yield increased significantly upto 40 kg Pg05 per 

hectare (18.7 o/hej and declined thereafter. However, 

application of 60 kg Pg05 per hectare proved significantly 

superior to 0 and 20 kg Pg05 per hectare in respect of grain. 

y i e ld . Number of pods ner plant and plant height were at the 

top with of 40 kg PgO^ p®r hectare, though they fa i led to 

attain the level of significance. The dry matter production 

increased significantly with phosphorus application. The 

trends were similar to those observed for grain y ie ld . 
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a slight improvement In harvest index vas reoordod wit* 

afplloation of phosphorus* 

Singh e j jj&« (1976) conducted an experiment with a 

«§t» to evaluate yield potential of pigeon pea vsr iet to* 

•9 different late la of phosphorus vis* 0. 25„ 50, 75 m i 

100 kg P20- per hectare at Indian Agricultural Eeseard* 

Ins t i tu te , mm Swltil. Ilwjr ©&*•**•* that grain yield 

Inn unpad i lfr tf l««rt l jr with increase la tho iawols of 

phosphorus and the highest grain yield (22.2 q/ha) was 

obtained with an application of 100 kg Pg05 per hectare* 

However, censldiiiloi the higher cost of phosphato* m 

application of only 25 teg ?2Q5 per hecraro weo ooonoaioal* 

Xhay reoorded otfnifioaat increase in number of branches 

per plant and number of pods per plant over control who* 

18$ kg ?205 per hectare waa applied, Harvest index also 

showed increase with increase in the level of phosphorus. 

l o w s aid Sfstpathy (1973) studied response of 

pigeon poo var ie t ies to phosphorua I 0, 40, 80 sad 120 kg 
p2°5 p ! i r heotare In la ter i te soi l at Bhubaneswar. Thoy 

observed the significant response to levole of phosphorus 

sod grain yield showed linear increase fros 0*83 to 1*17 

t /ha . ?od length mi number of grains per pod were sipl«* 

fioaotljr affected by ffcoophorus application, while other 

yield at tr ibutes were not affected by phosphorus application* 
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Sfclal tad Quilt (1977) ©endnote* aft •xp&rimnt at 

the University field. Station* Trinidad with four levels 

of phosphorus via. 0, 50, 100 and 250 kg ?2°5 p e r &•«*«•* 

fetf •fcatrted that grain yield of pigeon pea increase* 

{1,716 to 3.102 *s/ha) with the increase i s the leval of 

phosphorus* 

Itao (1977) conducted an experts* nt at the College 

of Agriculture, *ewa with three variet ies of plfon pea 

-via* 33-1, 1-21 sftd Fraohat and four levels of phosphorus 

via . 0, 30, 60 and fO kg t-Qc Pe* hectare, le observe* 

that phosphorus application inoraaaad grain yield by 37*2 

per cent (4»44 e/h&) over that of the control* 2hs variety 

t*4i gave 0*89 sad 6.61 q/ha sore yield of grain than 

those by 83-1 and Prafehat respectively. 03*1 variety gave 

higher protela content than those by T-21 and Praehat* 

They alat observed increase i s protein contents of grain 

with increase In the level of phosphorus application. 

Xamanathan f j j&. (1977) while working at Ooiabatora 

with 00,2 rag graft to determine I t s response to application 

of different levels of phosphorus vis* 0, 12„7, 25*4 and 

76 •% kg ?j0^ par hectare over common dosage of N, P and 1*-

fouad that the crop responded aarkedly to phosphorus over 

uniform taaal grass! of N and fare yard aenure. Of the 

different levels of phosphorus tested the maximum level at 

76.2. kg t 2 0 5 per hectare gave significantly higher number ol 

poas par plant and grain yield than other treatments. 
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Rathl and ?rlpathl (1973) studied the effect o£ 

three levels of phosphorus involving 0, 40 and 30 kg 

P20_ per hectare on early maturing pigeon pea variety 

T-21 In Central 'J. P. and revealed a significant positive 

effect of phosphorus application on grain y i e ld . 2he 

application of 40 kg P2<^ p e r n e q t a r e &**e mr* grain 

yield (18.1 a/ha) than those by 0 and 80 kg ?2°5 P e r 

hectare (14.5 and 16,6 a/ha,respectively). 

Devarajan e j a^. (1980) studied the effect of 

phosphorus •§ 0# 25 and 50 kg PgOj per hectare on pigeon 

pea Co. 1 at I anil Nadu Agricultural University, Qoimbatore. 

Ihey observed that the highest grain yield was obtained 

with the application of 25 kg fgGe per hectare. 

3ingh et aj^. (1980) while working at Banarus llndu 

University, Varanaai reported that increasing the rate of 

applied phoaphorus upto 60 kg per hectare Increased 

significantly yield of pigeon pea from 1.67 to 2*05 t /ha. 

2.4 i&f&VZ .0*' SPAQI.aG % PHOSPHORUS! 

Rathl et aj^. (1974) conducted a f i e ld experiment at 

the faro of Regional Agricultural Research Station, Meerut 

in kharlf with three inter row spaeings v ia . 50, 75 and 

100 cm and three leve ls of phosphorus v i s . 0 t 40 and 80 kg 
p2°5 $** hectare, fhey observed that in early sowing, the 

highest yield was obtained by sowing in rows of 75 em apart 

with 80 kg P205 per hectare, while In late wwn crops, the 
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swat row spacing « t t found to be 50 cm and the dose of 

phosphorus was 30 kg l>20^ per ha start. 

Sub-manlum $& J&* (1978) conducted the experiments 

oa oulttwators* flvl&sat Bavaravapuraa la Thoadaautur bloek# 

Coiabatore district under rainfed condition with speoinns 

of 20, 30 and 40 OE en plants within a row and 45 m 

start between two rows aod f i t s l«vel3 of fert i l i ser v*l# 

Control (no aaaurial trsadasat), 3$ kg f f05/ha# 12,5 leg I 

• 25 kg P205/ha, 25 kg » • 15 kg *g%A» ana 25 kg I • 

50 kg F205/ha. Ihsy Indicated that adoption of 45 s 3© t* 

spaolng and 35 kg P20^/k* «1OM wwra quite affective for 

ertsot and bushy type ®»» 3 flgvoa pea for aaouriag 

iBoreassd yield o£ grain under rainfed condition. 

Hathl aad frlpathi (1978) stuiied effeet of thrst 

Inter-row spacious vis* 50t 75 and lftO oa, kstplng the 

soaswo ietert^eow so a c t " af 30 em and three levels of 

phosphorus vis* $# 40 and 80 kg P2
0

5 per heotare on early 

maturing pigeon pea variety T. 21. fhey reported that the 

•smlsMMi grain yield (19.6 a/ha) was obtained when sowing 

wa* done at 75 x 30 em and fertilized with 40 kg PgO-

per nectars* 
2«5 CTf EOt Of CggQQ/EH It fHDSFHMUJSt 

1-mmmmmmmmammmtmmmm—m 1 1 — — 

An experiment mm conducted at Iodore (Anon. 1955) 

with a view to study effeet of the single as well as 

combined application of nitrogen Is the form of groundnut 
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• A t md phosphawa in the form of superpnoaphate, both 

• i 22.5 ana 45 leg per hectare on the crop of pigeon pea# 

St wot reyeala* that yield of pigeon pea appreciably 

inereaaai with single application of lower doae of nitrogen 

(22.5 kg K/ha> and phosphorus (22.5 kg * g0 5 /ha) , while 

higher dose of nitrogen (45 kg l/ha) as wall aa phosphorus 

(45 kg ?205/ha) did sot prove so effective aa lower dose of 

the sane. But i t mm noticed that eombiaaa' application o„ 

nitrogen ana phasphorua game higher yields of pigeon p#a 

grain than that *# tha single application of the same. 

3en (1953) in an investigation carried over a period 

of three jeara at the Indian Agricultural Research I n s t i t u t e 

lew Delhi, to study nitrogen economy of soi l under pigeon 

pea in relat ion to nodulation, concluded that pigeaa fa , 

greatly benefitted by single aa well as comb toed applioutioa 

of 45 kg N per hectare in the form of ajaaoniusi sulphate flag 

157.50 kg PgO_ per hectare in the form of superphosphate. 

fbegat (1981) conducted aa experla»at at Haryana 

Agricultural Valvsrelty t Riaaar with five f e r t i l i t y levels 

v i s . Control, 40 kg ?305/ha, 25 kg I • 40 kg F ^ / h a , 

40 kg P20jAa + inoculation aad 25 kg I • 40 kg 7g0«/oji • 

inoeulsttss* la observed that 25 kg H • 40 kg f^/hm • 

inoculation had a significant effect on increasing plant 

helfht, masher of brsssliss and dry aatt«r accumulation per plant . 

Held at t r ibutes and grain aa well aa stalk yield also increased 
A 

.Significantly due to Increase In f e r t i l i t y levels over control. 



MATERIALS AID METHODS 

Materials need and techniques adopted daring the 

course of th i s investigation are described as amdert 

3.1 LQCATiar 

fee field investigation reported in this manuscript 

v«s conducted at the College a* A n of the 3.A.Cellege 

of Agriculture, Gujarat Agricultural Univeralty, Anand 

Campus, Anand daring the **»»<? eeasoa af 1980-81. The 

aim was to investigate offest of spacing and fertilizers 

on yield and quality of pigeon pea. 

3.2 m^mmm mu 
fhe Anand Campus of Gujarat Agricultural TJhi varsity, 

where th i s investigation m@ carried out, to situated at 

22° - 55» Berth lat i tude, 70° - 55• Saot longitado with an 

elevation of 45.1 motfes above the Dean sea l e v e l . 

fhe olinate ©f h i s area i n sub~toopioal. In general, 

aonsoons are wars and nodsrately humid, winters are fa ir ly 

cold and dry, while eonmers are largely hot and dry. 

Monsoon cogences by the aiddle of Jane and retreate by 

the middle of September with an average annual rainfal l 

of about 865 mm realised entirely fron iSeuth-Wect monsoon 

eorrants. the monsoon in this area I s not aesurod as in 

the south Gujarat. Bartial failure of monsoon once in 

three to four years i s very cannon in tills area. July 

and August are the months of hi h ra infa l l . 
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flit jugular winter season s ta r t s by the end ©J 

October m& matinms t i l l the end of February* the ooldest 

months of wints* season are Seaeaisar and January, the wmam 

season coalesces in th* beginning of lareh aiad ends by ths 

end of June, Hay i s the hottest laonth of the year*. 

the aatsarolaginel data lor the period fro® June 

1§S0 to fearutsry 1991 recorded at Usteorolaglael Obs******** 

of B,A# OeXlefe sf Agrlaulture, Jlnand are presented i s 

fable 3 . fh* data ®l®ml$ Indicate that the weather eoRditioss 

were fa i r ly f avotsratile lor growth and development e l pigeon 

pea during th© crop season, txoept that the laonths of ^weaberff 

Bsaeaber and Jamr.:/ ai. unusual cloudy weather snoot.*. .«;ud 

by feeoipitatioa aaouctiot to 1.2, 16.5 and <)»2 am respectively, 

8*fth conditio as during that period favoured infestation of 

far pod f ly . Precautionary SfefefM ware takes by t iaely 

spraying of appropriate pesticides to control tur pea fly* 

3*3 tUX 0»EAQ,v-.-::,..,.JI<3et 

fas so i l oil the axperinsntal field was sandy loaa 

type, locally tcnown as ®a©radu% this soi l i s alluvial in 

origin and very dsep t wtlX drained and mediua in f e r t i l i t y . 

' I t responds very well to i rr igat ion aad f e r t i l i s e r s , I t i s 

quite suitable far a variety of tropical and sub*tropl«al 

crepe, me water tab la Is usually at more than 10 metres 

bslsw the surface. 
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24.2 

24.6 

25.3 

31*0 

31.9 

30.5 

23 .1 

30.4 

27*8 

29*1 

30.7 

29.0 

27.5 

23.3 

27 #5 

29.3 

27.8 

27*7 

23 «3 

88 
0 £ WW 

91 

96 

90 

m 
8t 

at 
m 
91 

S3 

9» 

If 

IP 

ft 

(fetitd.} 
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1 

u 

t 

n 

m 

— 

• 2 1 

36 

57 

90 

39 

40 

4 1 

42 

43 

44 

49 

4« 

47 

48 

49 

9 0 

9 1 

92 

9 

3-9 • "'. 

10-16 • 

17*23 M 

24-30 » 

1*7 0e*# 

9*14 * 

15-21 • 

22*28 * 

29-4 3o*# 

5-11 "ov« 

12-13 * 

19-25 * 

26-2 Dso„ 

3—9 B8©# 

1 0 - U » 

17*23 «» 

24-31 M 

I 4 

0 ,0 

7»® 

G#Q 

0*0 

7*0 

0 ,0 

0 ,0 

0*0 

0*0 

0.0 

0*0 

0 .0 

1.2 

0«0 

0 ,0 

• O * 

0*0 

0 .0 

16.5 

0 ,0 

16*5 

t 5 

0 

I 

0 

0 

I 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

2 

t * 

32.7 

32.4 

33*9 

36.3 

99*0 

39*9 

3« .8 

37*0 

34.5 

34 .8 

35 #3 

3 3 . 1 

3 3 . 1 

5 1 . 9 

11.7 

32.7 

3 1 . 1 

30 ,3 

30 .0 

24.5 

29 .0 

t 7 i 

24 »2 

24 .0 

24*1 

24 .9 

24 .3 

22.4 

20,6 

20 .4 

18.3 

16.7 

19*7 

15 .1 

20,6 

18.6 

16.4 

17.7 

1 4 . 1 

10.6 

10 .1 

13*5 

12 .1 

l i l t 

28,5 

23 .2 

2 9 . 0 

90*4 

29»1 

29 .2 

28,7 

2S#7 

26*4 

25 .3 

27 .3 

2 4 . 1 

26 ,9 

25 .8 

2 4 . 1 

25.2 

22*8 

20.5 

2 0 , 1 

tt«o 
20.5 

90 

93 

09 

88 

80 

83 

84 

79 
83. 

78 

80 

54 

67 

04 

78 

66 

m 
• § 

86 

99 
70 

(Coot*.) 
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1 

1981 

Z 

I I 

I 2 

X 

a 
5 

4 

9 

6 

f 
8 

9 

t 3 i 

1-T J « u 

8-14 * 

15*21 * 

12-28 * 

29-4 Ft*» 

5-11 Feb. 

ia*is • 
18-25 * 

26-4 tatfc 

4 i 

0.0 

0,0 

9*2 

0.0 

0,0 

9.2 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

0 

0 

I 

0 

0 

1 

0 

0 

0 

0 

0 

I 6 

28.4 

24.9 

2T.1 

28*1 

29.2 

27.4 

23.8 

90*1 

34.7 

34.4 

32*0 

* 7 

12.3 

8.3 

11.4 

12.0 

11.0 

11.0 

9.3 

12.5 

16.0 

15 .8 

13*4 

i 8 

20.4 

1)1*3 

19*3 

20,1 

20.1 

19.2 

19.1 

21.3 

25.4 

25.1 

22*7 

t 9 

93 
62 

84 

•9 

71 

so 

67 

79 
W 

6f 

w9 

The composite aoi l •ample representing the f i t_ uu§# 

far tble Uraattiaftlofi wag dram befora laying eat tbt 

experiment. The tnechnnioal «d chemical analysis of the 

MMalft were earrltd out, i?heir resu l t s are presented 

l» Tabla-4. 

3*4 f i t t t a mmom Qi im &x,-. ... ..AI, Fgiai 

Tht cropping tilatory of t t* expenseotal field for 

tfet last three years i s given i s ^able-5. 
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Table 4 Iaei iaal0ai an4 Chemical ooiBpoaition ot a o l l 

ITo.t 
o* s o i l t Content s Methods of analyefs 

Goaatitueats * * followed 

1 Course sani (<) 0,50 

2 

$ 

4 

5 

6 

7 

8 

9 

Fine sand (*) 

Si l t (Jfc) 

Olay 0 0 

Organic matter C 

to t a l nltroft* 
(kg/ha) 

Available P^O* 
(kg/**) 

Available IgO 
(kg/ha) 

S o i l pit 
(Soil i Water, 

i * a #5 > 

©.60 

8.50 

2,50 

i) 0.52 

560,00 

41*90 

336.00 

§,20 

Hauyoucos Hjteoaseter 
(Piper, 1950) 

- d o -

ColoriHjetrlo method 
(Shah ehta , 1950) 

IfodUiQd kjeldatil 
CA.O.A.O., I960) 

0,5 M NaHCO, extr-lotable 
(Glaen ej, j ^ . t 1954) 

Volumetrio e o b a l t n l t r l t t 
(Jakaon, 1967) 

Baeteiaan's pil meter 
(Jakaon, 1967) 



fable 5 Cropping history of the expert.;.ental H e l d 

Year i Season t Crop : f e r t i l i z e r s applied 

197 8-7 9 

1979-30 

1980-81 

Efeerlf Sebaeee 

Rabl - d o -

Fellow 

Kharlf Bejra 

Heel 

Khertf 

Rabi 

fellow 

SUMMIT O'Sur 
experiment 

Plgeoo pee 
•tpeviaeat 

—do— 

180 kg I • 0 kg F^Og + 

0 kg K20/h* 

9© •€ » • 45 kg P205 + 

0 kg K20/ha 

25 kg f + 50 kg f tQ^ 

0 kg l20/ha 

is per treatment 

3»5 SfpE iJCP**Ii 

In order to study effect of various levels of 

•peeing and f e r t i l i s e r s on growth and yield of pigeon pee, 

e f i e ld experiment wee planned. Vhe fac tors of study and their 

l eve l s were ae given on next page. 
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Factor 3 

Spacing (3) 

nitrogen (ff) 

Phosphorus (P) 

3 .5 .1 rii u' ^ ;: 

1 
i 

i s , of 
levels 

3 

3 

3 

QQMiiunosz 

Particulars of l eve ls 

SjO 
360 
390 

N0 
N25 

So 

*0 
P50 
P100 

• 

= 

— 

= 

-

• 

s 

= 

as 

150 cm x 30 am 

130 om x 60 on 

150 cm x 90 em 

0 kg K/ha 

25 kg I*7ha 

50 kg H/ha 

0 kg ?205 /ha 

50 kg P205/h© 

100 kg P205/ha 

Twenty eeven treatment combinations involving three 

levels of spacing, three levels of nitrogen and three 

levels of phosphorus were included in the experiment, for 

which the details ere as on next page. 



• # f ^ 

^ • J „...,.. 
i o . J 

t 
t 

1 i 

Treatment eomblnati ng j 

Spacing : itrogeo t P: oaphorua t 
(ess) « (kg/ha) i (kg/ha) i 

2 : 3 i 4 1 

TOVVfMraf 
•yubola 

5 

1 

2 

3 

4 

5 

6 

1 

3 

9 

10 

11 

it 
13 

14 

15 

Si 

17 

18 

150 x 30 

150 z 50 

150 x 30 

150 x 30 

150 x 30 

150 x 30 

150 x 30 

150 x 30 

150 x 30 

150 x 60 

150 x 60 

150 x 60 

150 x 60 

150 x 60 

150 x 60 

sso x #© 
150 x 60 

150 x 60 

0 

0 

0 

25 

25 

ts 
50 

50 

50 

0 

0 

0 

25 

23 

25 

§0 

50 

50 

§ 

50 

100 

9 

50 

100 

0 

50 

100 

0 

50 

100 

a « 
50 

100 

0 

50 

100 

S30If0?0 

^oVso 
SoVlOG 
« w p 

W50 
W l » 
SA*§ 

So^o^ioo 
JSCFflr 0 

S 6 0 V 50 
S6©JWl0O 

*oWo 
8 6 o V 5 0 
S60*WlOO 

(ObBt4*) 



33 

1 1 

19 

20 

21 

22 

23 

24 

25 

26 

27 

i 2 

150 x 90 

150 x 90 

150 x 90 

150 x 90 

150 x 90 

150 x 90 

150 x 90 

150 x 90 

150 x 90 

i 3 

0 

0 

0 

25 

25 

25 

50 

50 

50 

» 4 

0 

50 

100 

0 

50 

100 

0 

50 

100 

5 

390H0P0 
S90H0P50 
S90H0P100 
390N25?0 
S90H25P50 
390N25P10< 

^ ^ a P o 
S90N50F50 
S90^50P10 

3 . 5 . 2 DfaJIOa ••*? JHL. faXPhHIMaHX ? 

A 3 par t i a l confounded factorial design was 

employed in th is study* 1?he treatments were assigned at 

random to each replicat ion, The plan of layout i s depicted 

in Figure 1* 

3.5.5 1TOMBLR OF SbPUOallOttSt Three. 

3.5.4 OTHfca DfcJAIUi 

(1) Plot siset 

5pactng Groaa plot size Mat plot aige 

150 x 30 cm 9.00 x 6.00 a 7.2 x 3,0 a 

150 x 60 cm 9.00 x 6.00 a 7.2.x 3.0 a 

150 x 90 ea 9.00 x 6.00 a 7.2 x 3.0 a 



Fig.J Ptan of layout 

L 
Repli. I Repli.U Repli. HL 

E 
2 Af A I N WATER C A N A L 

S9o Nso Pioo 

J30 No Po 

S30 Nso Pso 

Sao No Pso 

Sao Nzs Po 

$60 Nso Po 

S60N0 Pioo 

Sto M?5 Pso 

S30 Nss Pioo 

$s« NzsPo 

$90 Afes Pso 

ifo No Po 

Sto Nzs Pioo 
< 

$90 No P 100 ; 

t 
$90 Nso Po 

S30 Ho Pso 

S«o Nso P 50 

\30 Nso PtOO 

S30 Ni* Pso 

Sto Nzs Po 

S90 NzsPioo 

. Seo Nso Pioo 
t 

j Sie Nso Po 

"SooNo Po 

S30 No Pioo 

Seo No P so 

S90 Nst Pso 

S30 Nst Ps$ 

StoNssPo 

S90 NsoPo 

$90No Pioo 

590 N25PSO 

Sao No Po 

Seo No Pso 

$60 Nso PJOO 

$30 Afes Pioo 

$3> NzsPo 

Sfo No Po 

Sto No P100 

Seo Nso Po 

$96 N35P10O 

Sao Nso Pso 

S30 No Pso 

$30 Nso p 100 

$60 NeiPso 

$30 NiS Pso 

$90 No p30 

5so No Pioo 

S6oNsoPso 

S30 Nso P o 

$60 Nis PToo 

$eoNo Po 

r _ ki n _ 

•J so nso t-100 

59o NzsPo 

Sao Nts Po 

S30 N2i Pso 

$30 No Po 

Seo Nso Po 

S90 Nso Pso 

$60 NiS PlOO 

$90 No Pioo 

S30 Nso Pioo 

S90 No Pso 

S30 No Pioo 

Sto Nzs Pso 

Seo Nso Ptoc 

$9oNzsProo 

S30 NzsPo 

Seo No Po 

c.„ AI_. n 
%JJW ivyo<"^w 

$90 N^CPQ 

O 

£ 

<^> 

$3*NzsPi90 

S90 Nis Pso 

SJONSOPO 

S90N0 Po 

Sso No Pso 

Sao Nzs Po 

S90 Nso Pioo 

C - « - D ...... 
j&c <vt/ r tun 

Sto Nso Pso 

m 

0-5 o-s i-om o-s o-s 1-0 m os 0-5 
9.0m . . 9.om , 9-0 m i i 9 -o /n , . 9-om . • 90m . . 9-om 1 , 90m , , 9-om 

—-—»-j U: —sM U?- -H Y< ——H l-e :—H r* ""I r* — H H* H r* 

H- —86-om 
Confounded freof. group 

SNP<?SZNZP* 
Confounded ireaf. group 

SZNP <? S NZP2 
Confounded treat group 

SNP*d? SZN*P 
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(2) Total area of experiment! 4730-00 m 

( including channels) 
2 

(3) Area of one rep l ica t ion i 1512-00 a 

(4) Het area •ownt 4374-00 a 

(5) Total number of p lo t s i 81 

(6) Direction of sewing! Borth-South 

(7) Variety t T-15-15 

(8) 3ead r a t e t 5 kg/ha 

(9) Method of f e r t i l i s e r s application I 

F e r t i l i s e r s were applies in furrows. 

(10) Date of towing • 23-6-6" 

(11) Date of harvesting * 23-1-31 . 

3.6 OULTJAAL OFbHATIQIJSi 

The calender of cu l tu ra l operations i s given 

in Table-6. 

rable-6i Calender of cu l tu ra l operations carr ied out 
during the course of study 

a r . 
No. 

1 

1 

2 

Operation 

t 2 t 

Preparatory t i l l a g e 

( i ) Tractor ploughing 

( i i ) Harrowing and planking 

Lay out 

( i ) Preparation of beds 

(11) Marking as ser spacing 
treatment 

( i l l ) Opening of furrows 
by country plough 

Frequency 

3 I 

^ne 

AM 

One 

One 

One 

Date 

4 

19-6-80 

20-6-80 

20-6-80 

21-6-80 

21-6-80 

(Oontd.) 



(Oontd.) 
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1 i 

3 F e r t i l i s e r application 

( i ) Bsfore sowing aa per 
treatments in the 
opened furrows 

4 Dibbling 

5 Gap f i l l i n g 

6 thinning 

7 After ©are 

(1) Intereultivation 

a. By hand hoe 

b* By bullocks 

(11) Hand weeding 

8 I r r i ga t ion 

10 

11 

Plant protection measures 

( i ) Dusting of DDT 10 fi 
(11) Spraying of tealux 

( 25 I . O j 
( i i i ) Spraying of Hogar 

( 30 i , .o , ) 
(1-) Spraying of Muv&eroa 

( 40 L.c, ) 
Harvesting 

Threshing and cleaning 

One 

One 

One 

Oae 

23-6-60 

23-6-60 

1-7-80 

14-7-70 

One 

Three 

three 

four 

One 

One 

One 

One 

One 

One 

18-7-60 

1st 26*7*30 

2nd 14-3-60 

3rd 28-8-80 

1st 12-7-60 

2nd 29-7-80 

3rd 21-8-80 

1st 22-9-80 

2nd 29-10-80 

3rd 14-11-80 

4th 5-12-30 

12-7-60 

23-7-60 

27-10-80 

12-11-80 

29-1-81 

11-1-31 to 
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3.6.1 FAfc.FAfU-.EUiU 21 LU-M,I 

After renewal of stubbles of the previous crops, 

the field was ploughed once by a tractor drawn plough and 

harrowed twice by Gandhi Allen hoe. The lend was planked 

thoroughly for laying out the experiment, 

3 . 6 . 2 KAHURIlT&t 

The f e r t i l i s e r s were applied as per treatments i . e . 

0 f 25 and 50 kg N/ha and 0, 50 and 100 kg ^ S ^ ® i n t h e 

form of Ammonium Jul hate and Single superphosphate 

r e s p e c t i v e l y , before sowing in the furrows opened 150 cm 

apart . 

3 . 6 . 3 aOWlHQi 

After preparing the land, marking was done according 

to spaeings included in the experiment. Three seeds were 

dibbled on every cross made by marker. 

3.6.4 iaHiOA2?io;̂  

four irrigations were giweo according to the 

requirement of the crop. 

3.6.5 AFTLR CAHM 

Gap f i l l i n g was done 10 days after sowing in order 

to secure uniform plant s tand. The crop was thinned out by 

keeping only one plant per h i l l af ter about three weeks 

from the time of sowing. Hand weedlngs as w e l l as 

http://FAfc.FAfU-.EUiU
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interculturiegs were done three times, while hand-

hoeing was done once during the eeeaon of the study. 

3.6.6 FLAHT yaOKJOTIQg lfcsSPittSl 

In the init ial stage, the crop was attacked by 

hairy oateroiller and aphida. Dusting with B.D.T. 10 per 

cent $ 25 kg/ha and the insecticide! spray of iealux 

(25 B.C.) 9 I 0 ,0 .A ware attended in time to check 

these pests. Roger (30 i.,0.) § I 0.0./L was sprayed as 

a preventive measure agaisst attack of fur pod fly in 

the fourth week of October, fur pod fly attack was 

observed in the second week of 86washer• It was checked 

by the spraying of Kuvaoron (40 £.0.) # 2 ml/L. 

3.6.7 HAiTO.Sir-:g AID THftL33lBQl 

Harvesting was done when al l the pods on the plants 

were matured. She plants in the ring area were harvested 

f irst and they were removed from the experimental field ant 

spread for drying* Then plants in the net area were 

hwrtssted and lsf t in their respective plots for sua drying. 

After about tea days tram the date of harvest, threshing 

was done by beating pods sod stems with wooden sticks. Ihsn 

grains were separated by hand winnowing and the weight of 

cleaned grains was recorded separately for each of the plots. 

The stalks were left in the respective plots for further 
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drying. They were weighed after about s ix days when they 

were completely dry. height of dry stalks waa recorded 

only -.7hen two consecutive weights were found 130 oat ant. 

3.7 PLANT QHARAQgBRp STUDIED: 

The details of the different plant characters 

studied during the course of the Investigation are 

narrated as under. 

Five plants were randomly selected and tagged 

from net plot area of each experimental plot for studying 

individual plant characters. 

3 .7 .1 (MAIM YIKLP K g HECTAREt 

Yield of grains of each net plot was recorded 

separately. Subsequently yield of grains in kg per hectare 

waa worked out on the basis of the data on yield of grains 

per net plot and recorded accordingly. 

3 . 7 . 2 STALK TIzLD K i HcC£Ai&i 

After threshing of the grains, the stalks were 

allowed to dry for s ix days in open place and weight was 

recorded. Tie Id of stalks per hectare was then worked out 

and recorded accordingly. 

3.7.3 TlxJLD OF BRV4A (QDXAK) P&R HfrOTAflfci 

The mixture of broken pieces of stems, pod husks 

and dry leaves which were le f t out in the proeess of 



n 
winnowing was weighed and recorded a* bhusa for each ol 

the nlota. than yield of bhusa lo leg par neotare was 

worked out and reoorded. 

the harvest index wag oaleulated by tae foUovlag 

formula. 

* , * &eonoiale field 
H&W@St i n d e x * '" "" """" '*'"" '••••""•" '-

^ i W W* Biological yield 
the biolosioai yield rotera to total dry natter 

(Stalk 4* Bhusa) and «t»i©iiic yield refers to the 

economically useful part (grain) of biological yield* 

*• I t t* very difficult to get correct weight of t i l the 

roots at harvest stage, the roots were not Included Into 

the biological yi@14« 

3.7*5 fttflggr 0? SMI?f3 tER ?aiWi 

Dry pods were harvested fro® the five randomly 

•elected plants end threshed by beating the cods with 

ejaaden sticks* the gre.Ine were separated by hand winnowia-

mi toaa might of cleaned grains waa recorded la grans 

for eaoh of the treatments. Mean yield of grain* aer flaat 

fa* al l the plot a waa record** eeparately, 

JVM wmnmnmmV^9 

fatal number of matured poda on eaoh of tha f i t * 

randomly aelected plants were counted and recorded separately 
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for aaah of the plota. Average auab#r ol aatured poda pay 

plant was novtad out and raeordwd aaparately, 

S»tat # • • . . . . WHOSE a p̂ a PLAHEI 

©nl̂  thosa braaohea that had matured pods wara 

erounta* and reaordad aaparailal/ for each of %tm plat*, 

awarajja maaber of branches per plant waa worked out aai 

raoerded separately 

M# mm mimtt 

In order to kaew the treatment effeats oil 

ia*«lopaent of grains, two •males of m^a - *!raw« 

from the produce of eafh of tta axperlmeotal plot a and 

Hw *«tft& «f esa thouaaad gralas waa d«terralnefl fa* 99m 

af tha tajnplast and reeordad aeparately tha a*er - weight 

for tha respective plots. 

5.7*9 IMLSIE* 

TIM fealjhft of the randomly selected laSti*ld«al 

plant waa reoordad Initially at one aoath period of growth 

of tha crop and than after ewery fifteen da/a laterval, 

tha plant height waa measured la esa from the teaae of the 

plant to tha apex of the main atenu The final height waa 

•••tared prior to harv«$t« Average height of f its planta 

WW worked out and reoordad ••aordtngly* 
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3.7.10 PflDTiilH ODflXiHT OP 3£*>BSt 

A representa t ive sample from the produce (grain) 

of each of the experimental p lo t s was drawn,, f he sauples 

«.'ere analysed to find out nitrogen content by g je ldah l ' s 

method (Jackson, 1967)• Protein content was obtained by 

multiplying nitrogen per cent by 6.25• 

5 .7 .11 mmTAM RKTURWat 

The gross rea l i za t ion on hectare basis was iforked 

out taking into considerat ion the yield of grain , s ta lks 

and bhusa from each of the t reatments . She market pr ice of 

these materials prevai l ing in the month of February 1981 

was considered. The cost of cul t ivat ion Involving a l l items 

of expenses from preparatory t i l l a g e to harvest v i a . seeds, 

f e r t i l i z e r s , pe s t i c ides , i r r i g a t i o n , threshing, cleaning 

e t c . was worked ou t . The cul t ivat ion cost was then 

deducted from the gross r ea l i s a t ion to obtained the f igures 

of net r ea l i za t ion per hectare for each of the treamtnets 

and recorded accordingly. 

3 . 8 . STATISTICAL METHOD JfiMPLOYBDi 

The data obtained on various characters under study 

were s t a t i s t i c a l l y analysed and •!• value wast worked out 

and compared with fable value of "F1 at 5 per cent level of 

p robab i l i ty . Wherever, the treatment differences were 

s ign i f i can t , 0«B. values were worked out (figam and Gupta, 

1979) to t e s t treatment differences. 
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PJT P p <U» **/•») M i p « (1149 WP>« 
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Ppt f i i ippp i l f f igp P M M P PMW* p -
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l t | | i P P I | ^ p p p N i P ) p M | P | | | P | 

•f M P » I f » Mm U P »g j M PPPMJ MpiPiMl |» 



f • mm &A& ft«t« ®f $mm pm taA*} m 
iriflaencr;d bjr spacing, ai tragen and phoaphorus. 

Ckg/ba t (kg/nft) t».,., 
^iiiwiliiiitMiiiiiiiiiiiiiii»ii!iii ii iiniii i IIIIII»I I I I I . I I I I . I I1 I I I I I I 4 ^ 

Spacing (oo) 

NxP 

mmUL 
Mean 

182® 1335 9*3 *5B 
i i | 4 13S4 31933 1444 
io&g i43i lias isa 
W SB—hw ' , r '"iui 

Hg| 
% 

WKWWNHMNMi 

l i f t 1420 1175 1522 
2104 I486 1252 1*14 
2190 1556 1271 167,? 

2317 1 M&t 1252 
».n,i:i.ini ii.aupum 

1602 

% 

1908 1312 1314 MSI 
1419 1175 1548 
tttVP "1914 tflVft 
*3p*f XxU.4 i y f o 

1443 116B 1339 

% 

f, 206' 5 

1582 
143S 
1S§3 

jfcjyByOf 

%m3 
1555 

2001 1438 1149 1529 

Source S*li*± 

5feoaphoraa(JP) 6*55 
3 * 1 U»34 
* * * tti9# 
H I 11134 
$ 311 31 F* 24»fiS 
• * i « » w*m 

:»3* at 9£ 
1**69 
11.65 -
H*©3 
32*31 
32* 3» 
32*3® 
fP3;»53t 

35.92 

S*?*1 
2.22 
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The resul ts revealed that a l l the interactions viz. 

3 x K, 8 i ! , K i p and S j l i ? produced signkcant 

effects on grain yield. In 3 x 2T interaction, the combina­

tion xtas ot S 5Q^25
 sfl0W8d the highest grain yield (2087 

kg/ha), while i t varied from 1047 to 2006 kg per hectare 

in the rest of the combinations. In case of interaction 

3 x P, the combination S^QPJQQ shoved the highest grain 

yield (2085 kg/ha) t while i t ranged freo 1084 to 2016 kg 

per hectare in the res t of the combinations. In H x p 

Interaction, the coabination N25P10o recorded the highest 

grain yield (1672 kg/ha), while i t varied from 1375 to 

1614 per hectare in the rest of the combinations. 

She combination, of s3oN25p100 of 3 x N x P showed 

the highest grain yield (2190 kg/ha) as against the lowest 

grain yield (963 kg/ha) in ®$$0%Q aoong a l l the combinations. 

4*2 Stalk v la id 

the data on mean yield of stalk per hectare as 

influenced by various treatments are presented In fable 8 

and i l lus t ra ted graphically in Ugare % 

Significant differences were observed in stalk yield 

due to different Intra-rov spacings. Increase in intra-rov 

spacings Ot showed decreasing trend in stalk yield. She 

lnt<ra.row spacings of 30? 60 and 90 cm gave an average 

5044, 4101 and 3291 kg stalks per hectare respectively. 



M l * 8... Mean atalk yie ld g£ pigeon pea G&i&m) aa affected 
tqr spacing, nitrogen m& paoephasrae 

tfttitoffftn Jl%11.ph1.ma • M?Wftffl5 < • > 

Oc«/ha) , (kg/IP) ' 35Q J s60 890 • I x ? 

F0 4841 3B25 3051 3902 
% ?50 W 9 4iao $3120 4073 

?inn 9162 4223 3201 4197 
• n d w I V i • 

Mean 4996 4061 5117 4058 
in 1} 4900 3904 
Eg YJQ $924 4213 3417 4^18 

P ^ Q 9432 4398 3 # f 4434 

— 
13 4172 3 0 8 4270 

i n I i ii i i • ' 1 1 1 • i. • i • i 

? 0 4T53 3945 H572 3989 
Pjo mm mm ym an 

Mean — 
4918 4069 31-37 4108 

— — — • I M W W M M . ^ M a W M ^ I M W W I M W t . W M M I II II 

Mean 

PMpaj 

% 

% 
£•*/) 

Spaeiag (8) 
Atragea CD 
Paoaphezos ( f ) 
8 x V 
S x * 
I I I 
8 x * X * 
• i l l ? 

* 

4031 
509a 

9885 

9844 

8*%*+ 
6W89 
6.99 
6*99 

12.08 
12.08 
12.08 
25.69 
20.97 

3094 
4133 
4815 

4101 

3223 
5899 
33931 

3391 

C.i).at 5# 

1881 
tax | 

19.91 
34*40 
ir^Hf'^Nt 
a__^^%_U8k 

73.19 
M.S. 

3883 
4 W 
4276 

4145 

c.M 
3.78 

Confounded treataent 
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Fig-3 Stalks yield In kg/ha as influenced by different Intra row spacings, 
nitrogen and phosphorus levels. 
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' P i ' ' J^^P^W^PJPBP W^& (P^P y^P^WPPPPS -̂*̂ BW p> v s P V 'PpiMPl^PWp PP^HPPPF''W 4P *• ' P^ PPPNPMPp 

' jt*U apt to var|#P» Siwlt of ajtppjm v m Ptga*Upw»t3y 
°* ^^ ' ..~ ̂  

^Pp>*»*PWfP^PP* w « | W PPPWepp1 pPPJprPJpFW **P|PP ^ 4*wArppPj JpPeepfPPppp* W™^^ ' ^ P P P p B p ' ' P W W 

^PjNrPl|PfPpPP]Qpp]QpV PjPPPJPPPf P4Mpp?P# * ^ H F *«pr ^ P p p P P w P p i P TP|F(jpW PPgp JjPPWT piPr^'PPPpFpf 

VSID «$§ 3w «tt$ w P f P yPr ppjPPpf IPPJpiPIWJqr* 

PpMlai? f •••**» ̂ P^JPip* PPBP PPPWPPP^PPMlfi PIPP^W ew^P TF^P W w ^̂ ^Pr̂ fĉ ^ '•w F̂̂ WWPPP PPJp* flPPF 

""fPf^JJwPPM" *"PPPPPiPF PJPPP PP'PPWPPefc (jp W I ^ F ^ ^ ^ W " WPP^PPffPP ^^^^^P1 eJIMPPPPfPP^^Pi^P/ ejp^w ^^ PPPJJPPF 

V 1 " ~ "W™ ™ P WBw p^vW^nP^vpppNp' JQ0PP ^^P|PPf^P PJPP ĵF^^^F^*'̂ B**W'l̂ Wf ^W^^^^P* ^ P P » jHPPPPftf^HP^'PPJPPP^ 

**» *f 100 kg per h*otart pr̂ WNrf BlgBlfta^ htghwr 

«tti£k fiPti f 42Ti kg/ha> *** Pt«r Pjr ft *f W#$m§ Iftftpl 

apt ewatrtl (3J83 k«/hft)» 
AH Up iirittiPillMP t»B»ft 9 i f 1 1 Coot oapfapwiti 

tfattftent PPPti) ptPlPMi PltttfiiPit difference* I K Pliifc 
I K W W W W H i f PPP^PPRQPrflF •PP^PPPPPPPP** PPppjppP»*»P*^P"*P* W ^»pi^iw*lrW*i*6»li#«p ,pp1 ppPJ PP*PPPPPPt 

yield, la » x H Interaction, Hie ceabinfttion s^^ iiiBMpi 
PjjptftfPfrtai' felgMff atalk yield (£&$ kg/ha) than that tp 
tte MPt Pt top pHMaPtiaat* tn t s Y lategnotioa* 1te 
p p p •jn^^FP* p w P P I P P pppppppp«ppp'w«p^iFPP^w * m ^^ P P * • mew* m^miw*w ^ P W * P J F m p f 

ppftinatloa £3opioo «fc***i »i»**i«««* ftMPMPa In stalk 
f^PPPPPP* ^jPP^WPip' PPpBf PJPePjpF PJr̂ PP^PF PPBPP JpTPPPPPF PPM PBIWP' PJPPJPP^PplWPWPJ(WPPl|*'P ' •PP 

l l ? lai««»«tlc»f the piMMftattea Ŵ̂ UX) *̂ *pf̂  ^Mntfloaiit 
PPperlerttr la etalic y*®M (4434 kg/p») to ttoe rest of the 

A« sipawr «rasr SPPPPNPP4P * I • I f 11 
t«»ta»nt gy«op) the oaiblantion S^p^jp^ l^«9 543^kg/n« 

4^^F WRq|P PPP'^P 

PPPH field and that w* cUpaUKmrtlr PPP* Unp tpp) If Pkl 
PPM «f %P p v e l w t l M . 



4.3 l l « l ffflH 

M M * m •«*•*»! H ' M W tamteoata a*e ppeeeated 

la *M* 9 «1«* * * * the etetietieal data, fhe w e are 

illuatrated iianlihiallT In Heme* 4* 

Zt iota ill—i mfl that there wrt elasifloant 

Hingiim ta e*aae yield **» *• urmmi i**x»>*** 

tread la efcaaa yield. * » iatra-*ev specie i t 50, * « * 

90 oa gave 2?S7. 1865 art U N kg eaaea a*r h«etare 

reaee etl voir • 

P l f f t w m la ehaea yiold vera algalftoaat doe to 

altrogen levels* fhe plate tetieh feeelved $9 leg W ear 

aaaa êalOe) aaaelvtag 50 kg ead no nltregea per heetaae 

{mm - a 10f**g/aa) fgeaiettvoly. 
e*e • A *eVW^ ^ 4 0 ^ ' ^ . ^ b A ŵdV • W M ^ ^ ^ d*^Mee, A M eiiaee^eea « e > 0 A ^ JV 0 4 l 

vea oeoerved that i l l the three levels of ijheepherae 

jjajitfliiiini differed free aaafe alter* faare vae al^ale 

f toaat iaereeee la bhaaa yield per heetare with eaeeeasive 

Ummn la level *f pheepteree. 9M paeepharaa deeea of 

% 50 eat 100 kg far hectare gave aji average hhaaa ytelda 

ef lfao, 2042 aai 2140 kg agp eeetare jwaeeetlveiy. 

Aa regard* the effect of iate*eeti<*a, a u the 

tateraOUoaa predacod olaalfloaat dtmUKHi la 

yield e*ee»t 9 n x ? (oeafoaaded treatment grcap). 



febla 9. K m a t a a ytald of pigtail paa (kg/ba) aa affoetad 
% ageing, aitragaa and phoawhoraa 

• i n * . ; ^ t a ™ 
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»0 

•09 
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*W X P 
X 
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1971 
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9042 

1301 
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1031. 
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2102 
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TIMS,, 
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2847 
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1991 
3no7 
eUgFr 
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1512 

19S3 

3994 
2137 
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2S17 1972 1505 

» » 

DUB. 
•team 

2653 
2777 

1715 

1997 

1413 

1414 
1990 

1920 
9042 
214C 

GfWt 1SS5 1476 203S 
• mi 11 • 

3ooroa 
Spaaing <s) 
Httragea (3) 
Pheephorua (?) 
I l l 
O x ? 
« l ! 

I l l s ! 

8*B*.± C,J>. at 5* 
5,19 
5.19 
5*19 
8,96 
8*93 

19,07 
15^0 

14,77 
14,77 
14.77 
25*60 
25.60 
25*60 
1,8 • 

0.7. £ 
13.25 

* Coafoundad treateaat group 
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In I x P interaction* the eoBbination of S , ^ Ifoy8d 

eigal toaatly higher bhoea yield (2900 lcg/ha)xtha* * the 

reet ef the oonblnatlone. I » 8 i ? Interaction, SW^g) 

•horn* algnifleattt iiwreaae i s bhaea yield (296 Wba) 

«wr the reet of the eenbinations. lo N x ? interaction, 

the conbinntica ST̂ t̂OO mm «i«nif4«aii*3jr higher bbuea 

yinld (2»2 kg/ha) than that % the root af the eeablaatloae. 

As regards effect ef higher order interaction 

t l l l l (net nafaanffeU treatment group), the eaabination 

3?0N25FM0 mm t h t h t8h* , l t btM>al J l e l d < **2 k « / h a ) M 

agsiaet the loweet bfauoa yield (1307 kg/ha) by iyfiPif 

the data pertaining to harvaat Index aa inflneneed 

by tnrioae treataento are prat anted in Table 10 alengiAth 

statistical values. 

I t wm abaci fed that there vert significant 

dlffereneoe la harteet index dee to different lntra»rev 

epaeinge, fhe Intra-rev spacing at 30 a gave significantly 

higher harveet Index (0.256) than those by 60 (0.241) and 

90 on (0.241). She U f a taw epaeinge of «) and 90 m ware 

at par in their effeote en this character. 

t% mm observed that thecffeet of different deeee 

ef aitrogao on harvest ialox nan eignifiiiant. Application 

ef 25 kg » per hectare recorded the higheat harvest index 

(0.249) and vae significantly superior to that of the 

control. BSOTcr, I t aid net shew each superiority to the 

application ef 50 kg » per hectare. 
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table 20 Mean barveat Index eff vlgem eea ee Influenced 
ly various opaoln&s ittiafen and jfeosphonis levels 

• •W.WWWWWWWl I I l l f l 

mMtMri i Vft&flEuL.l rfB —SRmmmm < " i — J — — — « i 

Fc C.251 0*299 0*222 
PjO 0.251 0.241 0.235 0.242 

0.255 0.241 3.242 0.245 Han 
0.252 0.244 0.233 0.245 

T0 o^5 Km 5535 o&ST 
*25 *m • » * » mm 0.254 0.249 

P l 0 0 0.299 0.257 %249 0.I40 
11 iMiigMHg^^ i ' MMMII in- • » I 

P Q 0.255 0.243 t § § # 0.245 

? 1 0 0 0.261 0.341 0.245 0.249 
' • ' ' ' • ' i • ii i i 

0.29} 0.239 
• i • « • 

? 0 §*m mm 0.234 0.245 
A * 0.2% 0.237 3.243 0.245 
l^Q 0.253 0.240 

— 
0.2W 0,?4l %241 0.246 

-• 

0.0021 0.005L fUg 
0.0021 0.0031 
0.0021 f*S. 
0.0014 r» nn«U. 
0.0019 0.0054 
0.0019 ».S. 
0.0041 1.3. 
0.0033 !»!» 

treatment group. 
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j ^ ^ t ^ * ^ M iM^MM i i i ttA i^if PtMiflPpPp 

**^K^PpIWPpPapPp*Pf 1 ^ * M"P»P^^|^*WPPW»P*** ^ ^ P ^ mmww ^ P P ^ ^ » » WP*J|P^P^PWPIP^^PPP-W 

< P ^ P * J N M K P 9 ^ Q V | H I P V W l P P P P W W P ^ P W PPP^PPP*^PIP£ P ^ ^ ^ P W P T W ^ P ' - a^| r^pw*^*w^»l^pW' M * PMP»W *MB> 

yj||i | i f n i i H P tflt **fpHiy UMpup fppp t ip §tts pf thp 

pbepphojnw levels. lyfllirtlppi pf P, 9P « P MO l p l^pp 
•flpr ppPlWpMPJi î P^W' pp»^PflPp wp'̂ PJp' ^ ^ P * • I P P ' ^ P P F P ^ ^ P p^pi^w 

*PP^^P^BWP^P^P^^^F^P^PH^ "̂ F 

ftp fcrtmcUo* i m I «P» • tt 9 ;<>Hit P tp - i i lmt 

la th*l* ttfpptp mm*m*% h*mu & P y f i p l w i l l p ^ -

» p f VIp^pWiWpWpraMI ' IFM ^ ^ B r * S & | ^ ^ g ^ | A yu^g| . WRPflypttm Mkf*1jMfl £ MttHttNt 
jpV̂ p> ^r^^ ^ P | M P * P V ^PPFW Pjpjpj^P'PPP'' » «PPWPM ~ w "" ™ p^ppp^pp^^w 

<o»t*)*-*n» it pwtpt ap» M » *P M * u mmtr f 
^ ^ a—^—**^— in ̂ ^ ^ i*ftMMilfli p » ». lp* pflPP* 

P W ^(PPPPJPI^PJBPJP^P?^^PP^WB^PPP ^pppl • ̂ P^PPP^PP* ^p*w ppppĵ pppp^ppppw ^^PJ*PPWP * • * ^ ipv ^ P * P ^ * ^PPP^^^PPPT 

PP^P^PPPPPPP* P M ^ ^ ^ • B P P ^ H B H ' PMPPPPP^P^P*' P P U P P PPPPJP^P'^PPPT" PPPSPPV » P P W -p^JpWPSPipii % " " ' * *PW^P'PTP 

tftflP i t PiMpi * « . M i l % p p » f e P » f f P l af tfc* 

i f f 

pp affteetai pv MPVQIP*?* • itrMMi M i ii^pMMN» l i t i l i P M 
^ P * ' P * * * ^ ^ ' P̂F W P ^ ^ ^ p r ^P^^^^^P'PWPjJ^fp * • • » ^PPJT^PJJ^P»Wp iPPjppPJp JgfliW WPP* | f *#^PPl^BPlP ' MPJF^WjWjpPpr VppprW 

yrppentod |ft ftKU U plottgwltfe thft st&ti*ti««l «&••*• 

MPPPP ^^PV^PPP P W P W P P P P W ittpvp̂ ypfr P I ^ M P P P M PP^PJIW PMP^PBW*«PPPP*PPWW 

itflippippp is fMlP fUU p«* platrt Pip * • itffwwot 

iP%> i m P^aoing*, pfc* tPtpp»Piw tpMftPg of 90 • prodaoed 

tit* PtftMPt « M U ftPSi §•» plant (149,T p i ) , Jp» tt*a1»»nts 

iv t t tvUt PP i i m i p» « tptpwfp* p j m i f 4 * * aa 

p i t i i i t u t * t tpgi pp»9 m m w c u * ] ? . 

Pfptf lUPt i l f f i w m , U p i * * * f l i t * i*** plant 

H n p n i *m *p PMUoation «f TI IHIPI I ipgg* « l 

PltpppppW «pt f l«|« that reotilp* ap ttf V f ty P l l t m 



fable 11. Mean grain yield per plant of pigeon pea la p 
as affected by various spacing, nitrogen and 
phosphorus levels 

mmmmmmmmmmmmmmmmmm — — l i i iiiiammmmmmmmmmmmmmmmmmmmmmmmmmm 

nitrogen Jibcapberua \ Bg»«Ug («Q 
c /̂*<3 kks/Ko r r j p %JT ~\ 

!••< i»< nimiii i.wi.i i mini i — M M M J U I M ^ I I I j iii:i:ii!.iiiiiiii(ii.iwiK M . i i yum my i 

IV 80.2 119 •* 14, 

—! Mean 
(90 « I x P 

143*2 U4 .3 
HQ f^ §m 122.4 145.3 116.7 

ifciftK - - in • i i 

»Ma 82.7 122.8 145*6 117.0 
F0 84.7 130.2 150.1 121.8 

* n ?3Q 88.7 134.7 153.3 125.6 
^inn 95.5 138.8 155*2 129.8 

Mean 89.7 134.6 " 153.0 125.7 

- * -

P0 83.2 128.1 148.9 120.1 
HJQ P5Q 86.5 129.9 130.2 122.2 

P1JQ0 90.3 132.8 152.3 125.1 
"tntrf i i , i , „ i 

M M 
86.7 130.3 150.5 122.5 

ffc 83.7 126.0 147.6 118.8 
*50 85.9 129.0 149.6 121.5 
p100 •©•* ^32.7 151.9 125.0 

Mean 86.3 129.2 149.7 121.7 
i — 

3**re» 3.%.+ 0.B. at $t C.T.* 
Spacing (S) 0.05 0.15 2*2 
Nitrogen (K) 0.05 0.15 
Phosphorus (?) 0,05 0.15 

* » * ©.©a . m*m 
\ * \ 0.08 0.25 
* £ 0.08 0.25 

S x V*f 0.̂ 15 

* Confounded treatment group 

©*19 0.54 
0.44 
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fftm *imifi&mi.\r mum $mm yi»u per pimi mm- thm 
IWQelvtd 50 Kg f M t a» a l t e r a »•* hectare, Appltcatlppp 

•tf * % » « • • « t « » »«t« ef 0, 25 ̂ 1 50 kg » per hec 'r» 

wrodaoti H f A 11117 M i lf3»i * • mfttt l i t ifisli 

s»»te#*§Ktpi 
1% IMS 'ritaKnei. tfcftt «UL tte ls*»Xa af riMMfcMMft 
^ ^ ^P* ^^PPPIr 'PJpppKW^pWPf ^^I f^W ^PJPPJ»_™ ^ ^ I ^ ^ W T P M P ^ , ̂ jP*w Vw^fPPW- »P"WF ^MP^^p^^«p^^W!w^F^^P^ 

6&MHM4 slimlf laMEtly gmmm «M«M11M ill Hirty •fleets 

• * f r«Xa/ t * .U y « #Uat* » * :^ra»s«t1» 4P*P #* ?2°5 

PP^PPPJPPPPPPP/ ^PWPSJPpipiPiPP''pi|WPWPWBP^T PIPPP^PIP^PP^WPP 'W^P^ ^ P P P P F jpPW^PF^p^p^F^^PJP^PPJf ^p^P^w^^^F ^^^^F^^W 

1 » l * * t ls P# C# 50 art-! H § I f . ty^ ptr &*«£«** pf©*l«ii 

p* « * P W « * llSuSf ] f t * l M l X25.0 §» I*ain 'ield per ?Xaa* 

' At t * the t£fti>t at Wit P I IstpSSSplMt* t M i t 
j y h | ^ b ^ ' ^UHA^A Wk ^m M r 4K a * Hfc" 4flf auk 41k i f e ^ A mt ^»* H t «wk ilfc ;^dtffaiil^h. ^h^gMgpbJI 

vwt ns§ i i i | i i % i i f svt i i i i i upt XSMPI 

slgain^t t t &i jfuaiii y i i&l p i f p2i*tt%* I s l i t IstpppMriMttSp 

tfep) ptiP&li&tioQ ®§@P̂ g* shewtd t̂ se htgh^at fpNls jHMMI fSS* 

ftSSt (1I9*# « i ) *S t l f H I * tifcli* i t f t * * * £«a 82*7 to 

H H § t * U P ftftt of tm o«pfetastftpp«« l a i M » f t tfltpt* 

J i H i l • S t t tb« e«tbtaotloa i ^ ? t ^ shm-od the p f # i i t 

• M U I4§»§ g» I s ^p> »••* pf itpi •ppHmilons.Ia I i f 

l a lH i i l tpB i ths ofloblasttoa » ^ n ^ . recoi-ded the ntgfeort 

g»ftia | f « M ypar plant <129.8 ga ) f p i n * tn ^ari«d Drop 

U'4* $ to 1 3 # i I s tiw rest of th« pppHiWl1|gpS> 

Jft U fp t •«f«ot i f kUtpsr pffUr tJKtoraoUca of 

• l i t % tit t«pia*tion %^t^^PtowA m mm* 



52 

grain yield per plant (155.2 91) aa agaiast the leveet 

grata field par pleat (80«2 ga > in «Mft of S^^p^ssoag 

ell oaabtaatlons, 

4«e fsjfcar rrf pals Mi a * * 
fas aeaa data an manor af soda ner slant af slAeea 

peoc ae iafXaaneed ta» "peeing* altregea and phoapiiarae 

levels as« presented la male 12 alongwith tat atatletieal 

jalaes* 

Zt MM snaitoift that the effeet of afferent intra-

rev spaeiags ea namber of pads per plant ass f oaad to I t 

significant, fhe iaira-rew epaciag of JO m pninssd 

algal ft cintly sore pads per plant (355*5) than those ay 

60 as (293.8) and 30 am (216.9) epadnga. 

«ie aanber af pads par plant was aignlfleantlr 

different das to varying applications of altragaa. fhe 

treataent inrolviag 25 kg H par hectare recorded the 

highest soaesr af pads per plant (30.8) as soapaied ts 

ttreee af 50 kff I (288.3) and no ff (207.1) ŝ er heotare. 

As te the effeet of pHaspharas lewis ea pais par 

plant, i t as* aacoryd that each sanoessi*e desa af tshoapho-

ras prsdaaed stgatf loantly a are pads per plant than that ay 

the preeeedirr ones. Sae applieati-ns af afcespaaraea at Hie 

rats af 0f 50 and IOC kg per hectare prodaeed 285.0,289.0 

and 292,2 pads par plant respectively. 

As regards effeeta af Interactions, a l l the inter­

actions vis, S z S » S z P t i r z P a n d S z f f z P vara 

oignifleant. In 3 z H interaction, Hie combination 80(^25 



Table 12. Mean neater of pads par p l an t of pigeon pom a* 
affected by ** various spacing, ni t rogen and 
phosphorus l e v e l s . 

nitrogen ;; Ibeaphoras ' 
(kg/h*) J ( k g / * ) 

- - • •• J t ; • • • • • • • • • • » • 

s5o s«o T ^ T •»«* 
3 H $ l 263.6 

P ^ a M 293.5 HUt 
J56.3 *0.4 

214.6 293.4 353.2 267.1 
i ' • . • ' 

P0 214,1 292.4 
N25 ? 50 2 2 0 , 6 294.2 358.2 291*0 

Moan 220.0 295.1 
• » ^ — < — W - 1 .1 I I I I I I I II i — — — • — • « — . i I I i 

P0 212.2 291.4 351.7 285.1 
PjO 216.6 292.4 35T.2 288.T 
1 ^ 219.3 295.1 

* « ' V I • ill • I • I — I ! . . . I • • I 

Moan 216.0 293.0 

Mean 
% 

* * 

a 2 . 2 
217.4 
2a.o 

291.4 
293.4 
296.7 

351.3 
(JFjJ^W^P^^P' 

399.0 

28S»i 
2B9.0 
292.8 

2H.9 S 3 . 8 » 5 . 5 298.7 
• 

Source 
Spaitag(t) 
Nitrogen (V) 
tioapfaoruo (p) 

1 X V 
8 « F 
I I I 
• t i l l * 
l l l l f 

8.*u± 
^^n^^ 
0.04 

a.x5 
0.13 
0.13 
0.16 
0.13 

CD. at 9 i 
0.12 
•m 
0.12 
o . j r 
0.37 
0.37 
0.46 
0.37 

CV.£ 

^K&^^^fe 

•Confounded treatment group 
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JJHWiit significantly higher than number of pods per plant 

(397*2) than that by the rest at the oonbiiptions, I B S I P 

Interaction, the combination ^0
P100 P******4 significantly 

•ere pods per plant (3S9»0> than that by the rest ©f the 

eeablnattona. I B I X ? Interaction, the ccablaatlon %25?W0 

shewed significant superiority la aanber ef pede per plant 

(295*1) to the rest of the combinations. 

As regards effect ef higher order interaction 3 i l 

x P, the ooablaatlon Z&p&Vyw ahewtd 561.3 pods per plant 

and that nas slgnlf leantly noro than that by the rest of the 

Ihe aean data en ntaber of branches of pigeon pea 

as inflneneed ay ape ting, nltregen and phosphorus levels 

are presented In fable 1? alongwlth the statistical values, 

dlfferenees In nonberef branohes per plant due to different 

lntra-row spaeings* She wider spacing of 90 on produced 

significantly acre branches per plant (26,33) than those by 

€0 on (21*73) and 30 on (10*1?) lntra-rov spaoings* 

Aa regards effect of the levels of nitrogen treat* 

aente, i t una oaasrvsfl that application of nitrogen,earned 

significant difference in number of branches per plant. 

Application of 25̂ H p%r hectare prodoced the highest 

number ef branohes par plant (22*67), the other two levels 

vis* 50 kg n . and no nitrogen gave 21*91 and 21,46 

branches per plant respectively. 
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Application of phoephoroa abound aiimif leant 

differenoee In anaber af erenehee per plant. IHQMSM in 

neuter of branenee per plant KM ©beereed tAth inereaae In 

the d m af paoaphorua* fhe piota union reeeivad 100 kg 

pjDg per heetare gnea the higher* amber oar breaehee per 
* and 

plant (23.08;. fhe ether two laeala t in , ft) feg *4»e£» 
p^>5 per heotare ga?e an avinge 23*20 and 20.96 aranohea 

«M Malta meale* that a l l the iateraotieoe 

exeept I t f i ? (eenfonndad treataen* groan) prodaoed 

elgnlfleant affaeta an nunbar af braaohea per plant. In 

• m I interaetloa, tna eeabiaation ^0*25 ehewed alcatfI-

eent2^ higher meaner of bxaaohee par plant (2T.3) than that 

by tna mat af tea traataeat ooablnationa. In 3 x ? inter. 

aette% * * aaabinatien 890*100 • t t w e d «Mjnifieaat lnaraaae 

in noaber of branches par plant <27.2> ^an eonpared to the 

raat of tna eonblnstlone. a l i f interaction, tna ooabi-

nation ĝsPlOO >&ew** *̂a nigbeet naabar of branobaa par 

plant (24.0). 

lH regard* afftot of higher order Intaraetlon 

S i l l ? (not oenfoaaded treataent groop), the eeabiaation 
390325pioo S»oduood the higheet naabar af branohea per plant 

<3e.3>. 

4.8 HaJ ftffl^f 
fhe data an plant height at baneat aa inflnenead by 

different tveetaente are reported Is M i a 14 alongvith tha 

etatlatloal values. 
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Fig.5 Mean periodical height as influenced by intra row spacings, nitrogen 
and phosphorus levels. 
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mm aaaalnttln* i f M i reported In, M n t 14 

a*)*tala*< taat tiffaaaaata la ****** aatdka MW» aiani£iMat 
WWP^^^W^WBW^F^W ' P W P P W ' ^ W W W P ^ * ^ ^ ™ ^^^w^^^^^» W P J^PIPwmpw aaw^ap^HPtaPi ™Wat(|™flP :w^|(tBjpaaSa'a *BaBaSaan*J 

due to lfttfr*-row aaaaiata. fha latfit-sw ajaalaf af 30 aai 

• " * * a jaaam^aaamppmi ^**PmWiwi^w^w"m».^WSp •P*Nfc4pWw ^waWPfamP .^Wpaani i ^ l " ^ f iH*aa maa 

latri-r»w t»a*lftg. fa® f « n t f two mm a t * * * i * tala i tapi t t * 

ma i ntr^-row tttatwgi of *0 , 50 and to at <«m aa t m * t * 

it «• obwr̂ r•'. mat mmmmm latitat u au«t 
hatght t a m p o n * * ! *it& I f M l In l t t * 2 * ef Bttr*«#B. 

atyUtatlsn at 30 &g f pat hectare gam ttgfrtfltaatfr U l l a * 

plants (224.19 on) than these prodoosd ny £«f *§ IT (22UT* on) 

^ ^ • ^ P " 1 wMJF W W WW • • J p W r W ' t t • W W T ^ - S W F W ' •Jr^^^^ tnatW|aamiPaTalriJP 

*» I t g u v l t Z i t t t t t t JMitftlWIAtf fti * n * OtatPfaft' 

mat $i©r« m a a|aa*floaat ttffaaaaata in plaat fetigfet tat 

ta atffaaaat doa»« af siMaaamma. iaa aaataua tittstit af 

*1%14 *a a t * faaafitt U t i t plata mat xaaaitad 90 its 

I A f i t l « * » . lajwsta** m * ama* tut latala tla.loo k* 
* * and fc 
'^F^J^F **^~/ anaF jaaapBaaŵ BBBmaaFnaaaF w m j * mt™ .jĵ ™*~fl» mam wjammant «ir̂ ™jwwwTW^P' 

Aa Maaaia offtaia of *»1 m all *— it* tma A M V M I 

^^w *pwipjpwmamaaf wRm**^*^P'WWF « • aBatmaMt^atm/mmamaatP^ a* at wawp mrnmamaaF w w 

naaaaa)*? • * • • maant maâ maaanwxmaaajB̂ naaBMF aj MuniiiBv wtamaaiaai aaaa- ™ a a^m^m'^**'^''^''™**^ a^aa 

w m p w mmim *̂4Wp^^W malt ™ f l i w anBBBBnaatanajm*aa»/m •*»** ^^ *a\ * • m îa*ajnB*̂ mwip mfc-^paaj * * * 

mYa»*amw"am JmlammW atmmHjr**w V * awKf •*?•<Pf/ maa w w w twVamVmWaa www ^ B B f l H j f 

•aaMaaalat. aaila t i t laaaat alast h a t * * at 304.71 at %m 
i H i i H t i s ma »lata ttttiflaar *§*%> *» * * * tatoraaUea* 

ma atat saapoaaa ata tamtaaa tjf ma taaaatat t t tamta i 

rablaaUta ^ w tMaa m& ma htahaat plant feoi^it of 

250.91 «** auMia ta t laaaat plant hal^it (212.aT aa) aaa 



99 

observed f«T the eoabioejtion ^go^Q* I a i l P IStMBVSt&ClIt 

the eajdaw plant height (226*53 on) was obtained from the 

oenbioation W ^ l ^ whereas the lowest MB (318*99 on) 

obtained in the plots resolving treatment ffgjpQ oeaeination. 

In oase of too higher order dnteraotlon S i J i f , 

the highest plant height of 244*07 en was recorded la 
8 30*2^100 «o*D4°B'WLnn# "^ l Ie ths ****»»» pi*** height of 
211*00 03 w*s recorded andsr 830^0 coabiiiitirtR* 
4*9 lest «Hght fwMaht <*f 1QQQ Plains) 

Data pertaining to the weight of 1000 grains of 

pigeon pea as influenced by various treataents are preasntsd 

la tttble 19 alon/pdth the statistical values. 

I t was evident firm the results that the lnti^-rev 

spaclngs had significant offset on the weight of 1000 grains 

of pigeon pea* %» serstauM welgit (114*23 gn) was recorded 

seder the wider iatra-rov spaaing of 90 at, *Jhia was 

sirjsifi© atly higher then those of 112.40 oa and 100.09 p 

obtained fraa the plats onder 60 and 30 oa i*ttra~rew spaolngs 

feapeetivelr. 

fhe effect of nitrogen levels was significant on 

1000 grain weight of pigeon pea* In this ease,application of 

90 and 29 kg If per hectare produced eignif loaatlj eere test 

weight than that by no nitrogen treataent* The foraer two 

were at par in this regard* She nitrogen lsv\a of 0. 29 and 

90 fcg per hectare showed weight ef U0.8Q* 1U*91 and 

112.00 sa per 1000 seeds respectively. 
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It \mm gfcttfttl 1m% all H*i lewla of phosnhorua 

•ifflttft ilffttliiaftt2y WMHi flWNiMii |H HMV ifffftttft g | 

Wft*t gT 1000 **•!** ISftufe aaooeaolve higher iot* i f f ^ 

tfcfWrt 3i;jni3?icaataor taptrlortty id the preoeoding lower one, 

• * ftoapfctm Ufttl* «e 0* 50 «ftd X0O kg f«p fcaatare 

pro uoed 111.09, 111.49 • * ltt»ST C* 1 * 0 * P * 1000 graine 

A* «•*•«« affteti of *a*t«* ta%Wa«rtloaa» I I I 

tad S x 9 wi«t elgnirieant in tbrtr effects on weight of 

*e» fomd to be bettor than the vm% of tho oflablna*,tort by 

pni**as U4*36 gi %M* vtf*t» %* toMflftUa* af s ^ ^ 

pradaoed the l a m t 10?. 43 $a t»«t mt0dm laaight. I» • * f 

interaction, the tip ranting caablaation vail By?m* *• 
MM| a&M&ft^M^lw attnariov t * tfce XMttl iff <tttfk ^M^MMU^uk^ 

fti Wight « mo grmm |* *&• aeabtnatle!! *** H4.4S ff» 
AMI latitat VriUv if 307*91. 01 tMMi MIIAM widajp tfc# 
#atbifl*ttaji *&*&&$ 

She effeot of the interaction • x 9 Wm not eignif ioant. 
9MI*V*F« e*M> .MudttKi iMft tatfAt €112*52 fin) wut okta&iift 
Urn the nomination W ^ ^ wherea* «J» tarn* * K (T10.19 git) 
•Maiotd aader â fy oaabl«Uon« 

• » affect i f thaw *••*» interact!*:* • * I » F * » 
W* ai«»iiioftQt. Wmmmx, tha • • < • • *M« vrtjftit of 1*4.85 f i 
«M obtained andey fin treatment «MBbliwrtio& %^^ym 

* • lawat %m% «9it*t •? &§*§? mm mm Attala* under ta* 
9ff0 eenbiaatla** 



H 
4.10 a»nte«n nnnUmt nt g w i l , (f\ 

Ihe results an protein content of pigeon pea grains 

are given In Sadie 16 alengvith statistical data and the 

sane ape oressnted graohloaUy In Pljmre % 

Significant differences In protein content vera 

observed doe to intr^rov spaoings. All the three level* of 

lntra-rew epaolnge dlfferad significantly aaoag t ••seal via 

in this respect. The intra-rov spacing of 90 am aaenred the 

ten position la protein content (25.71 per neat) end i t man 

followed by 60 on (24.82 per test) and 50 en (24.21 per neat) 

lntra-rew spacing*. 

Significant influence of nitrogen nan aotioed am the 

protein oonteat of grains of pigeon pea* Application ef 50 kg 

I par hectare ranked the top position (25.*2 per oast) and 

i t wae followed oy application ef 25 kg S (24.71 per cent) 

and no nitrogen (24.45 per eeat) per hectare. 

Aa regards effect ef phosphorus em pretela content, 

i t van observed that al l the three levels ef phosphorus ware 

aignilioantly differed frea each ether in their effects en 

this character* Shore van significant increase la aretein 

eemtomyt with successive lnareaae in level of phosphorus* 

Iks phosphorus deaea of 0, 50 and 100 kg per hectare shoved 

ths protein content of 24.55, 24.85 and 25.57 per cent 

reepeetlvelj. 

Ihe results revealed that all the interactione via. 
S x I . S z ^ i i i n i i x i x p produced significant 



Fig 6 Protein content of seed in per cent as influenced by different intra 
row spacings, nitrogen and phosphorus levels. 
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9abU 16. Moan p«r©ontmge «f protein la grsil «f ptmm 
pea as a free ts bgr «9*oing§ aitreigjHi and phosphorus 
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m 
effects on arotaln content. Under 3 x S interaction, the 

eonblaaUon S ^ ^ shoved the highest protein content 

fooBd voder the ccablnatlon of £30*0* T3hd®p s * * * •* •* 

* ^ ^ s H H *"™w ^•"•** ^n^^eSF•we^s* v e %#^s 'Qc» T. cave ^^•^^W^P^P^* w^b^Qpsaap^tMt ^^^ma* v ^ y 

higher protein oontent (26.37 per osnt) then the *est i f 

the combination*. In mmff M t latsractiea,, the eonblnaUon 

«crftP̂«Mk recorded the hUdiest afetsla content In sraina K /J* T Mrl **tiwifc isw** •!(•» sv«asjpav*p-ap v ;jps» w unrips* v w i i • * ! • ~ aj>aer (JF* "•epss.w 

(26.03 per seat), while f t taried froi 23.94 to 23.44 per 

oent la the rest of the UeMajat eoabinatioaa. 

As regarde t i t latereetlon of three factors S f l i f 

the eeablnatiea 39oH50?lOO uhwmA t b e ******* protein 

content i s grains (26.8$ per oent) as against the lowest 

protein eontent of seeds (22*37 per oent) In ease of 

She gross realioatlaew ssst i f salMsallow SBd net 

were worked oat. fhejr are presented la fmlm 17. fa* atta 

repealed that the tiealaout eeablaatlaa ^mMmf^m 0Rt§ 

tat highest net profit at Bs.4926/- psr hectare, while 

Vs^aaTj^u mfm WB l9mmt m% ****** sf Bs»X969/-per 

fte sate farther iadleated that tea highaat ast 

profit psr latitat • waa obtained from the produce sf 30 ea 

iatra-rsw a peeing. Dai iatra-rew spaelnga of 30, 60 and 

90 showed awarage net profit af RS.45T4. 2752 end 

1799/- par hectare respectively. 
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faale 17, Mean gaaln, rUlk aod bhoaa yields la kg per heotarat 

groat realisation* eoet of onltlvatlen aas aat profit 
U repeee par hectare aa Inflaeoood tp various 
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MM t m M f i t »§t profit 

mm 
^^^ Wwi^p ,^^Pw JP'* ̂ * w Bpn ^*^y #1^* 

•MM) — • 

* - i t , 

*100 

# 1 4 

2T53 

1789 

2191 

52*7 

>0M 

3111 

| | tot i f nltrogoft MM w « i « oolphftte 

Ojrt if^ffccwtphorl o meta f m tttftgiU 

BftSJMMk #MHMMI (pair) 

M i of niawtng vlth tmetor 

Cost i f hajrowioej 

Ce»t «f fftf«r ( 3 0 B . C ) 

tot «f nsvaowai l i t M » | 

Coo* of oj>.t. 10^ daftt 

tot i f eool\ix(29 2 . C ) 

4, 

5-

TM "I flft/ftft Tifti 
» 9 iPV^Tp^^P ' y l 

lft,f,fty%ff 

m 
9-

Bft«$*00^VF« 

U . 



12. Selling priee tf graine Ha.2.85/kg. 

13» Selling prim of stalk Rs.O.lO/feg. 

14. Selling priee af bbnaa Ha.0.l5^g. 

Asong the three levels of nitrogen, 25 leg H par 

heetare gave tha highest net profit of Ha.3357/- par 

heotare. fhe loweet sat profit of Rs.2951/-per heetare was 

obtained froa oootrol. 

The variation in net prott* mm aJaaajpaajft aoo ia> levels 

ef phoapnoma. the aasiatai net profit of Sa.316C/- per heotare 

ajM assured froo the plate reeetviag 50 kg P ^ J par hectare. 

the fhmlniiiai lsvels of 0,50 and 100 kg par hectare shovsd 

the aat profit of He.3056» 31s"0 and 51lV- »e* heotare 

Aaong the various trsataent oorotaatloofi. I t «M 

obeerved that the sowing at 30 oa intra-rew spaaing with 

application of 25 kg I per heetare and 50 kg *^>5 per 

heotare gate tha highest aat profit of Ha.49aD7-per heotare 

followed by tha treateeat eoabination of 33^25p100 

(Hs^8«QApar heetare), while the lowest oat profit of *e.l569/~ 

par heotare *©s obtained f^m the sgoir'>0PlOD treatBeat 



tm mmmtm m am -imm^mmmk sttsist out t* 
^ W S W w W w ' VPW> P^^PSJPWSP^PP^ Sppf^ '^PPP ' • J P S ^^pr^'^PpJSPppjp S S S P ^ P J P S P J P P S S ^pppPW 

•1 ft*!* tad *«*lity i t « P U • • irarloua yteld and 

fMt gmmmtm m mmm im mm tommmm %mmm 

PPPJPJRI PWPP^PPB HPJPJJWP^^^P * p> ^mmj* ^^PJP^PP^^P^P P^PP^ pppw^pjr**™ -•^u^&^& ^^^JP^^^PS^^PJ^P^P ^ P P P 

pipSpB P P * jNtolA 9P^PP1P& *%««% y$ <H IfifiKMffSH pjSpfjig fppjv 

*» Ml** *P*a fUii of 2001 <$M. n mmm 3i§i§ mm 
f4*1§ iss sfk l a c M H i i s art la r l d i i w i 1S0 ant IS i s 

iPftMMPMf manlBxr rami irlf f j lyg SMft Sftat pf guppfw** ggp 

P^PJPP^Pp]PP^̂ PJFPJP» B̂JPjr™* WwJWPJJJ * W W W » w ^PJ» TPĴ PP—f PJ- •PPPPP^F PPUPPPF^ » P 'PJP'PPPJJPPPPJPWPJf PJPJPPJf 

wJrP* wjppppT P̂ PJP pJlPPpWMPPlP H^PPPSPJT'* j—P^p^pPPffPiPp' 'WP^PPW Jp/̂ ^PP PPP^PJP^P^PJPPW •PJpSJ PSWw*' * w P* 

PSPJP* PW^SPSSPP* ^PpJ ^PPpPS* ppPS SPJ^pWPPPPP^PPPSlPx " p » * • * *PPP^ PPPPPppJpSPJPV PJPM> 

<»§•)» ^erieaa < * * » ) • i * . J * i M * * * ) * SNPierton 

ttffjjpflfcniUiiiiiif M i a * * * * (1971), IppPPNppf j&jpV<*OTpfe| 

ferns tuft Soft. ^ I p f m P H H I J | § V <Wrr^, %1B*1»PJP1 

%**•** (Hf4>t ppjuni (!•?•)• wmmn H HV<mt)« 
« * * • * * * « * • < * * > # » » * * «sft fttfHhl CID9i># a i n n . n i 
fj\«V<197B> « * Singh !ijal.(lST8>. fhey ^ r * » d that 

P P P M P P I H I SpV pMtflai MtQlftpt i s PM«lf!Loant reduattjft 

i S »1PS% P*JnJ f t * «pf% W t PmMS Plpi i Sfil IP> oaspPMvli 

i«S P/ P*#PP» f i e l d per f iSBi sstSP «1SPV iipmoine «pg «S» 

VipM POP Stctare naa vPilMpt* 
J^PSJPJF PJPVJPHPSPS^PP' PJPS P^PJPPPP* pP^SP^^PP* JJP^^PP^PPS*P^^^" P̂ PWJ ^PPPPP^P»- W 

mmmum %hi& ism mt£*Q& $£ piiMppji «iipip ssi PISSPIIPPSI 

IS mm fUM of plgeen pea. A»tWp*P» pf 25 Its » f«r 
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hectare laornaiid the grain yield by 4.09 and 10*79 per cent 

oeer 101« end BO nitrogen per iidetare reepeotirely. fhece 

reenlta have dearly indicated that epllcation of nitrogen 

beyond & Kf »or heotare did not Inoreaee the oood yield i f 

pigeon pea. lUe reenlta are in oonf osni^r with thoee reported 

by W a l (1974) * l a l end iJnilt (1977) end lenka end aatpatby 

(197«). 

9M deta on oeed yield allowed that pigeon pea reap ended 

well to application of pneeplioraa and n nignlfleattt Inereaee in 

need Held was noticed with nail eaoooen*** higher dose of 
phoephorao fron 0 to 100 kg PjO^ per heotare. Application i f 

100 kg tJPJ per heotare ahenid Inereene In grain yield by 

9.86 and 4.04 per eent over 0 leg and 50 kg l£3 per heotare 

reepeotivoly. Stan need yield of pigeon pen ehoved linear 

.•^Pepj^wnne^e* * M ^ n w ^ p t M U E I M i < M l e • w i ^ p n e w - ^nseĵ p en>M ^ e n ^ P ^ ^ ^ipwRR* - * • • • • ^p^ 

with thoao reported by Anon. (193d)» Chcwdhdocy and Bhatla 

(1971). Hanjhl & §1.(1979), Itathl g l AL*(19T4)» Singh oJ, a*. 

(1978), Xante and antpathy (19fi)# 3alal end; nilt (2977), 

Hao (1977) and Banana then H e>( 1977). 

Ulthe interactlone were eigaitf omnt in their effeete 

en grain yield of pigeon pen* In oaae of spacing x nitrogen 

Interaction, tho aaxlaue grain yield nan obtained fron the \ 

troatnent oonblnation ^yP^ (2087 kg/ha ) f nulla the nininen 

grain yield was obtained fron the combination of SQ0^Q 

(963 kg/ha). Smn It nan obecrted that in reepeot of gzain 

yield, wider spacing In eemblnatloa with the loweet dean of 
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mmmtm wm- mmtmmm PP m* mmm •nacta* mmTiipii mm 
PPJPJp TPJ*. ̂ ppp^wwpi MBppr ^pj^ppj^pw^p^pnpWPW^ •^•PPr ^̂ pp̂ w*' ^P^Pj|ppppi9P' ^^mr ,mm*%m ŝspwwjt-Mjpppppjpip* •̂jp '̂̂ PHV 

'tftttMB *PP» pf nitres** pp mmwmA ift ttap PWPPPI Ppptr* l i 

Ppppftpf S pfcepplidnip tPfttPPBUoti, the canbloaUoa of s
3o

?100 
^FPWPPP^PP^P • ^^m^/^m^m^m^^^fK^wmjf wt^mt^p flpw^ppwp ^PPTRSSP* % * * ^ ^ * ^ F mH^m-^w^w ^P^PP^IW PF™#^PPP» 

^PPP • ^WPPF ^PPPBPP^WWFPP Wfc^FPPJt' V' ^^TBHPPPFPP*^PT ' *P/PPPpPPPP^ppP ^P^PW^P pP^P^pr^P* '™"^1» P|^P **PPPPPPPW 

lit &L*(Hf49i 4ft ipppftii #4ppJit i t . pjttppjp* * jfcppjfepppp* 

mm mmmm% mmmtlm *f^®p * * »U»Ui*iu^ »up«rtor 
^ F P P ^ppPPP ^P^PPWP# • ̂ PHP) PpPPJP TPPPPPPP •^PJ™*PP W Itr^pPP *»#»#i^«T W#b ^ppPppP *̂ P^ppP^ ;PppppPJppl w^PPP*"PP ^p*W 

f r U l f t * * ppp pestarp *p* Hfct apsift .UPUPPPI.PI ppp H » f 

fepfltt* Si PHPJ «af Mippp Mftpt mmmmmm PPPPIPP m PMPPPMI 

S | IP*PPPPP** tt* P U P l - I l M m Z-^^xoo mmmmim % 

mm wm% i f the ooabloaUona, £f prp4ip*& thp higbwt gppftft 

yppft of m»tg/mm*w&mt mmmm * ffttufrp«* 
*mWb ^mmmmmi 

si pit PPPP mm %p ipfi (ftfttp • ) tfctt %§ i*sp flpvtttv 
tttpptl i M i Hxpni M P mm mrtlm to tfaot of graip ytPitfW 

#11' P* *§ft HPJPP tntwi-row apaoia^ ptuttpd* n * * * « & ' 

ffpdaction UBP Uppjpl pPxtPt* « i% &&*r sqmmwtg J*%m-rm 

*w**&m *»mwmmm m i&wmmt »%^ yttfpt p/ tftm 
Pad |pf p? par pppi pup §0 and 90 Pi P»fljK)«Uwij. QiUl P-P 

*tt§ io gxift^r plPPl »©p«a«tlop :- U 50 oil Intr^rty^ ppftcipjr 

than thoa© oader SO and 90 on ftfrt*fr»xpir 3i>aoti^3. l i e lnowaao 

Ift *U£k. yt«X4 pplpp pmsrô  ro^ Ufapftpp wp ppppript lyr 

ttttMta ppi '^hitppM tWS) «M sin^ gkmMmW^: 



Strife ftftlt M* ptMOnoaatljr «&•*%•* If jMjtil AMMJ 

^ ^ i m ^ ^ - JeMdUyHjIiatt flf I t Mf V IHFF h&ttMiMMMI Mfll kiliMHtt 
^ P ^ *^P*^PP'»*MPp^P?Pr "̂TpjjpVPWMPP^̂ P'wPJpPjppBJ M*** ^Pjpr PflPJp • * mr^ ^*^iMPJPPW"^PPJB"^iPeF VppnW PlPPJVJpPTCPPr w 

•*kl* jlfttt «f Of* kg** which MM fc» «ri 3.94 M* tuft 

PMh IMMMMI In itttk ytmi IIMJPJMJ ^ f > l f r t t » •£ 15 kg Y 

MJ MMMMM til Hpjft ggig-v *_. n n _* *_£ Bttyiyasii IMM!* 

<*M* lf}§ ft* f iat*** M * U igUMirt mth * • r*aulM 
itH*** *F % * n J W W 6 ) «* L**» mi it**** {iff*}* 

M^h. _ ^ _ ^ ^ ^ _ ^ _ t _ j _ ^ ^ ,MjM)tfMkMM)i ^^m B^k4fr<M«wlta4tt£MtMtt' •' ^^4ft % AtpkuK, J B J | ^ ^ ^ ^ ^ ^ ^ M^i^^^^k^u. 
• P P * ^B^pB^PNVVppF ™*M)M*JPPJPM v j p * JBH»**"*j^Mipp*'^MpMji P*jpjrM ^HRPVJ ^P^BpCTpWpr M M P W ^ M I P P V 

pjpii MM kMMMMt* Sum MM i U m t tMMPMM 1& MMUL vIMM 
•Br ^P^"^^P^* ' • A ^ ^ ^ ^ ^ ^ ^ • T ^ P ^ ' ^ ^ " ^ ^ ^̂ r P̂1 IBWW^pww'^r w ^ ^ ^ T^W ^RMPPHppjP^^^^V PBPPPfflPW»flJP"'wMW^PF VPPJPB PpP î̂ ^WPPPPf Mp PP^PPPP^* 

Villi iMMMMI to WMI #fflp) i f tHi glMp̂ ^MMi Afr?>ildiitlflpW 9JPB 

fc**M* rtt* / t eU M« MM^» * • Ugh phaipb ̂ s doM tf 
1HBB% IBMM VJLIAKU. M ^ M J •MttaVMMVMM^. 4MBMM A g y M j ^ m A i M i t t ft Ml MJAMJBM^' M M M i v 1BM> p̂MMfcBM" 

«H tilt wmt mm mm • kg ana 50 leg ?205 per nectar* 
mmmmmmmmfm &en»MM 1A PMHI irtali vilk |JHHflMgB * . 
^P^P'^PS'^PPP^PPP^P^^PJPJP' ^P^ ^PWPPWWW ^^^••'^P^Pr 4P^^P ^ ^ w^^P^^^W gW ^ P ^ ^ ^ W ^ ~ W ^^^P P * W ^ W w ^ ^ ^ W -pJP^^' 

^B|MMMPJHPMPJ|MWP™P MPPF^ '^^MI^P ' M P ^ M I P M ' M PPPP' ^WPJPPP _'^PJP ^PPPfl"™^ff^*^j|'^pp^*Bw^^PJp •••P^^PB^W^^^^^^^^ ^PP^P 

plant height and mabnr i f branches per plant (!?abi« 14 MjA 

I>|g 9MM ttattMJS MM MPportp4 • / Jrttjlll MJ| Wftf te.atr 

(Hf5)ff M»M MJA *%**/ (ItTf) Ml sum H i i (UTiK 
Aiittg the effeotlii iMMMUta i t « |MU| m pt%MJfM« 

WM iMMMUon of 3 ^ | m M B i|gM9% • * » » fUU i f 

JP^HRPBJF MMJM^MP™*W' PW^P^ P M M ^PPWW^PW t^mm? ijPMlMM inppjMjMMPM ^P^PPPPP* ^ P P P P P M BJPM ^^H[t 

Ml M M ! MJI i M j f i M? MyMnMAiMi i f MMMJHI IB ^ 
^ " ^ ^^P^p^^Pr^P" ^P^PW ppppiWt^P'^r^ ^ P ^ M P I ^^PMrPWPJP^PJp^PJpj MP* ^ n ^ ^ ^ i M * * P M ' - M P 

»M IMJUiitlM i y A l p jWi HM tltgpit PtOfc fj#|A j f 

i » f IM/IM m 1% mm PlMAfloairtly MMMlMP tft t»» MMl M? 
MPI #MM.rtMi>ott*. 



tft 0S*» m tttriges) * phcephoroe interaction,' the application 

of 25 kg If and 100 kg P^j per hectare helped In prodooing 

higher ataak field ef 4198 kg/ha. I t was 7.»4 ps* ooat higher 

than that ef I f^. la three factor lateractloo {apseiag z 

nitrogen z phosphorus)• the cenbisetlon 30̂ 2*5̂ 100 **** 

euoerier to the Met ef the eenetantion? It arodaead the 

higheet etalk yield of 9452 kg/ha an agalnet the ainiaan of 

3031 kg/ha under §90*0*0 eoabinatlon. 

The data on y ie Id ef bhoea presented in Table 9, 

insnenve* that the narrow intra-row spaetiig ef 50 en produced 

eignlfloantly nore bhoea than those by 60 and 90 on* The 

intra-row epaoing ef 30 en save 48.36 and 8? .47 per cent nore 

bhoea than these ef CO and §0 en respectively. The JIsi en 

that ean be attributed te the significant reeponee in favour 

i f H m iatwurow epacing eeene to be inoreaeed nonbor i f 

plants per plot. 

BignlfLjsaat effect ef nitrogen levels wae observed 

bhoea yield. Application ef 25 kg I per hectare gave 2.57 

ee>op*» mfcJw^*w yenev s p j v a s * « e W w ^snls^s^s^ss ^j^tWwS^s* ŝ pp êpaj' "̂ eWŜ epapp p̂vs> w*^' 'SJWer eea« 

0 kg H per hectare respectively. The probable sen-asm for 

eonparatlvely high yield ef bhosa i s tip) plots rcoatviss 29kg 

t per hectari seoae te be the Inifsnsed nonssr ef pens per 

plant and eubeequently increased yield ef grains per plant 

SBJSP s e a * M j^Vgr BSJWPe^sieTw ss^aeVlpssj ê oW****** e l ^ w^^»*»*-"''.***e^ive» aâ BrBappj, m\ww 

data given in Table 12* U end 7 respectively. These rsealts 

are in confesnity with th reported by Lanka and s»tpathy 

(3976). 



J 
Tield of bhaaa eig^Lfioaatly affeeted !y graded 

doeea of pboapheree* Aeplieation of 100 kg *^>5 per heotare 

above* significant eoperiorlty oter 90 leg pgP5 and no 

application of P^ 5 per heetare. Application of 100 kg ?2°5 

per heetare produced 11*77 and 5*04 per ©ant nor* yield of 

bhoaa than theee bST 0 kg and 50 kg f ̂  par heetare reapeeii-

eely* Xnoreaae la yield of bhaaa with increase Is pheapheraa 

l e w l night bo don to eorreaponding increase in plant height 

and nanbar of pods per plant (mble 14 and 12). the findings 

am in agreoneat with the reenlte reported by Lonka and 

Satpathy (1976). 

All the interactions vera eignif loant la their off onto 

on yield of bhaaa par hectare. In oaae of epfiolng x nitrecen 

iatemotion, the eoablnatioa of *yp2$ prednced algslf ioaatly 

nare yield of hhnea than that by the rent of the eonbi tions* 

She oenbiantien 3y^25 t M H W l the pieid ©f bhaaa per 

heetare by 12,19* 1.95. 179,46* 44.42, 47.06,, 111.22. 67.23 

and 92.68 per eent ofer that by Ŝ QOQ* S50Jf5(J» S60B0>360F»5» 
3gO»SO»^90H25 • l * S90^50 reapeetisely* *a »«»•• of apaelng x 

phoapheraa iateraeticn, the eenbiantion ^ ^ ^ ahowed 

elgalfleaatly nore yield of bhaaa per heetare than that by 

the rant of the eaabinations. I t « u 9.68, 4.Q7, 68.71.53.2% 

44*71* 104*55. 97.40 and 86*45 par eent nore than thee® by 
S*>V S10f90# S6oV ht?W h&WO* ®9#50 *«* Sô lOO 
reapeetlvely. As regard* effects of nitrogen * phoophoroa 

interaction, the eenbination &25p100 wm ""Parlor *» yiald of 

bhoaa par heetare to the reet of the ooabinationa. the oonbi-

nation of 1*25*100 pradneed 30.10, 23.42, 15.79* 19*56, 5.55, 
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14. 44» 7.79 aad 4.49 per cent sore yield of bhusa oi«r 

Vo» Vso* VMO» V O » ÎPI* Wso/soV '50*30 and 
H50^100 »««pectlvely. In case of higher order interaction 

epaolng x nitrogen x phoephorua, the Gorabimatien of 33o!r25?100 

«w euperior to rest of the ocBhlnatlona. It produced the 

eaxlaun field of Bhusa 2900 kg/ba as a gainst the slain UD of 

1307 kg/ha at ^ V o °<»kiBBtion » s *&served In the present 

investigation. 

s»4 fhrntfit iffiifff 
Biffereneee In harvest index doe to apaelaga mm 

alfjnUioant. fhe intra-rew spacing of 30 OBI abound signi­

ficantly higher harvest Index than theae observed in 60 and 

90 as intra-rew apacings* fhe later in© did not differ la 

their effect on this character, fhe iatra-rew spacing of 

30 ea shewed 5.22 and 5.22 per oeat sore harvest Index than 

these ef 60 and 90 on iatn-rew spaaing® nape ©timely. 

significant differences in harvest index were ebesrved 

dee to nitrogen l ewis . Application of 15 kg M per hectare 

produced 0.249 harvest Index and was significant Jy superior 

to 0 kg H per hectare. However, i t did net abew sash superi­

ority over 50 kg If per hectare* Application ef 25 kg if ptat 

hectare gave 2.4f and 1*22 per cent higher harvest index 

than that of 0 and 50 kg H psr hectare respectively* 
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^Lfferoneea ID bar?eet Index da© to different 

phoaphowe levels were not algnlf loaat. However, tha 

application of 100 kg ?£5 p*r heotyro tended to snow alight 

aapertortty la ****** laaax lo root of the phosphorus level©. 

Those findings are la agraaaent with tho reealto reported by 

» u l and So&hon (1975)t and Siaga J | ^1»(1S?6). 

Ha oaao i f apeatag * altragen Intersexes, the ©aabl-

aatioa S ^ J Q saa foond superior to tho rest of the 

oonWLaatioa *r «Hlaa* 0.299 harvest index. The alntana harvest 

lata* mt M95 « i ©basrved nador 3 ^ 0 ©aaMaatlctu Under 

opBolng x phoophoius Interaction, tho easbtn&tlon ^ P J Q O 

shoved significantly higher harvest index (0,.?5») than that 

by the rest of t * coeiblnattono* The Interaction of nitrogen 

x paeaphoraa and epaslng x nliro*wi x phoapaorae we#e nv(% 

olgnlfloaat. 

Tba results obtained la respect of grain yield t 

plant as affested by Aif**vo*t spacing transients <»ble U ) 

revealed that there wee stgnlfleant difference *tb i-espest 

to opedags. fee widest oped eg of fO ©m proved to be effective 

In aaxtBlslng aaed yield per plant as cornered to ©the* two 

apaoiags of 30 end H csu fte intra-rew spacing of 98 ©a showed 

tjge? Mat T%46* par tact acre et*« yield par plant than thoee 

of CO and 30 ©a roe actively. The Inoraaa© In ylei* par plant 

with wider epaolng wao duo to the favourable effects ^ 

aatsture, light, air, nutrleato etc* aad larjje aasbar-af 

branches and inoroaaed nuaber af psda per plaat (labia 13 and 

13) aa oeaparad to thoseandcr narrow lnto»r©w spacing©. 
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of the combinations, by producing 153.0 gm grain yield per 

plant* foe percentage increased in yield of grain per plant 

under S ^ ^ g trealaent combination over $yfi09
 S50!r25#S5oJf50» 

S60*0' 360H25» 360^50, S90*0 a a d V * 5 0 "*** 8 5 - ° * 
70.57, 76.47 24i59, 13.67, 17.42, 5.08 and 1.66 respectively. 

tinder spacing 2 phosphorus fteractlon, the combination 
S90P100 g a T e s l ^ a i f icantly aere grain yield per plant than 

that by the res t of the combinations. I t was 83»43, 76.83, 

68,03, 20.56, 17.75, 14.47, 2.91 and 1.54 per cent aore than 

that of S5C^0. S 5 o P 5 0 , 33OP10()t S ^ P Q . 3g 0P5 0 , SgQP^Q 

SQQPQ, and 39o?5o respectively. As regards effects of 

nitrogen z phosphorus, the combination # 2 5 » 1 0 0
 y a s superior 

to the res t of the combinations. 2he combination 5*25̂ 100 

shoved 13.56, 11.23, 8.08, e.S7» 3.34, 8.06, 6.22, and 3.77 

per cent aore grain yield than that l^ NQPQ, H Q P 5 0 , %?2JOQ» 

525p0» ^2^50* H50p0» ' ^50^50 a t t d ^K^lOO r s e p e e * 1 * ^ 
Da ease of higher order interaction spacing x nitregeii x 

phosphrus, the combination SQO^25P100
 w a a s u P e r i o r to the 

res t of the combinations. I t produced the highest grain 

yield per plant (155.2 ga) as against the minima of 80.2/per 

plant under S ^ i ? ^ combination, which showed 93.52 per cent 

increase over that of ®%(FepQ» 

Signtricant di f ference ware observed i t t the nunber 
<* Poda per plant due to various i a W w ^ ^ ^ ^ 



Aoong the three intra row opacings (30,60 and 90 ). 

the intra-rew spacing of 90 era yielded the highest 

nuabar of pods per plant. Accordingly 90 <n gave 63.90 and 

21.00 per cent Increase in nonber of pods per plant over 

that of 30 and 60 on intra-row spaeings respectively.The 

lnersase in naabar of pods per plant In favour of wider 

lntra-row spacing apparently seeas to be doe to large area 

available psr plant than that with narrow intra**** spacing 

resulting in rsdoced oonpetltlon for nutrients, aoisture, 

atr» light etc. and snbseqaently providing better conditions 

for slant development and Increased nosjbsr of branches psr 

plant (Table 13). This 13 in oonfonaity utm tho observations 
•ma 

of Trivedi (i960), Iteasrton (1971), Abrems and Jalia (1973) 

Heaaerton (1976) and Singh §£ pJL. (1978). 

There wars significant difference© in timber of pods 

psr plant due to nitrogen application. The hlghsst noaber of 

pads psr plant waa eeeured with application of 25 kg If psr 

hectare. The incrsass over 0 and $0 leg IT per hectare waa 

1.29 and 0.87 psr osat respejfotlvely. The findings are 

supported by Manjhi ejfc aJL.(l973). 

As to the effect of phosphoras levels ss noaber of pods 

par plant, aignifioant Uorsass in noaber «f pads psr plant 

waa obssrved with successive Incrsass la dose of phosphoras. 

The phosphoms dose of 100 kg per heetare produced the 

hlghsst nosbsr of pods psr plant an! no phosphorae psr hectare 



prodaaa* t t» Ui»at i—ln» 4f aai* f t * plant* ft* 

^ ^ ^ ^ P ^ * P P B ^ P * ^ P H P P B ^Bw aj^ftjifp "BB£ * ^ ^ B r i B - WT^^^ aaa^PJp^p^^W^v jBj^P*WW * • • ^ * ^ ^P^^^W • P w * 

90 kff i y * * aa* aaaiaaa i—atMftiaala* Hf«pt vaaults are la 

Goooorreaoa with those r«port*d Isgr Kaajhi j £ aX»(19T3), 

' •tap* Hi^(if7<>» «•* mmmmmM '• &t*&ft% 
to I — f i i i r t iH t l ia* »BttdLas x nitragan l r t t l t H i a L 

trie cccibisKtlon -3rtrtH«e nrodaood t:» hldhtfit nun -er of ncxio 

B p W » - | ^ | p f f B P B P • • / ' ^pBPPV" P ^ P P P * * » * ^ * V f t t * a W p J P ™ 3 W r ^ * ' P f P W — P ™ #P^' . •PjBnP'p^Bp • • • w P a a ( p 

I M A I Mai tttSL aaa* aaat ia—aaa ui ggaaav ^» aalit aa* alaat 
pp^QfMSiipr ^PPaiPP' ^ W p P w ^ P B^^^^^ TU^^^W™ tpi^W^p^PPapp^^^Pja PPMB- aBpa^^^T^^pPl* PlPP* J B ^ ^ ^ ^ ^ ^ w^^^^^ j^PWP^^^W'* 

* * * * * * 'Q^i^^'^^B ^tw^^P^^wi^^^lp^^^wWpF'ilP'' ^ P " W i 'PPjBB^BiEWBy PP* JBBBppPjj^p|p•Pl*•, PWP* ^ ^ » W P # » » 

aeiioQt lot ommniaoa 90 100 • • * B » *wplWm<W8ii Maiaaaa 

a>-*w aap^^a^papW aaaa •^^p^^^P' |p^^^^ B>Wpp̂ pJIPpir TJ 4/^w^/f^t^^w' w w * * * * ^PijapW'w "MB' tUBB^ P*^PPJPW paW' 

UP) —i l l in II IN ftp alalaaa aamaa* af s y y i aaia MM* alaat 

— p t l i i l H axaa* Saatf • » * * • » * * • « «-* eoeb^natloa 

iaaV^aa •»•» «9^8 . « W 3 . pa.44, 25.20^ ! £ . * , a,O0 t2.13 

•at i g f i a r aaat immmmm l a —hay af aaia aty aM«t atay 

H»*» IT S a t a l i j a t a y ^ ^ o , V r W H A p ) 

******** V?5o '•intm^yp m •— mmmmm«ifcmfci 
— I ftttipfatttaa* tha traa—iit —Maatlon I ^ j ^ araiaaat 

•̂ wî ŵPB̂ p̂̂ ppp̂  W^PW pw* pa* jrinit *»a^(_va* ^^ aM ^(at pp 

m» t w t m t a . <m m i l l i o n l i g m m U M M a r «f poda 

• • i " ^ *• %*» • *•«*•«*•«» Va» Vp» V I M , 



*25*0» H25P50»H50P0» ^ 5 0 •"* WlOO mr* 4.06,2.75* 
1.61, HI** Um* %&* t » » « * W 4 respectively* As 
itgttrtt *a* higher order Interaction (Spacing x altrefen x 

phosphorus) the combination SQQS^IOO
 w a s 8aP°**«* *• *•** 

per plant (361.5) as against the slntaas (210.3) under 
s 3 o V o ooBblnattea* 

f»T JMEuLjBgJuaaflh(aq BMT ptfuv 
Differences In nnaber of branches per plant doe to 

f t I e l •!••!•« treatments were significant. The intra-row 

•pacing of 90 en produced sigaifleaatly acre smbejp «f 

branches per plant than those by 30 and 60 on intra-row 

spaoings. The Intra-rov spacing of 90 on showed 44.31 and 

21.77 per cent higher number etf branches ^*T plant than those 

of 30 and 60 ea respectively. Such increase In branches per 

nlant due ma wiaVe* iatm-rov snaclne ssaisfattl" INI SB aaeaa te 

I* Asa % the larger area evaalanXa pa* alaartf with « pa~ 

ratleely increased supply of aolsture and nutrients when 

ooayaiaa waaa avai MPSW aarraw taciiawpBw spacings. xnesa 

findings are la eeaflral* *tta the findings af Trlvedi (I960), 

Akinola and Whitsaan (1975) and Singh $£ 8^.(1978). 

The nmber of branches per plant due to nitrogen 

level* differed significantly. The highest number of branches 

par plana was recorded when nitrogen waa applied at the rate af 

« kg par aaeter*. Applleatl en af 25 kg ir per hectare showed 

1*57 and 4.38 per oent£ore branches per plant than those 

of 0 and 50 kg N per hectare. 
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There were significant dlffarfaaea lei hanaer ©f 

branch©© par plaat doe t© various deees of pheaphoraa. 

l a i n i of fcrenches per plant increased with increase la 

let©l ©f pheepherae. AppUoaUoa ©f AOO kg 1?^5 per heotar© 

produced fee aaadaaa timber ef eraaoa©© per frlaat end It 

«•• atgatftaftiitly saperler te the rest ef trie Sjpj levels. 

The affect of ph^pherua on this character we linear la 

aatare. Application otf XOo kg F^>5 per haatasa prsdaeed 

X0.U and 3.95 par eeat aers branches per plant thaa that 

ef 0 aad 90 kg >^5 *ier k*0***9 respectively. Ihea* 

m e l t s are siallar te thee© reported ^ si«e* S i &* 

( W 8 ) . 

Aa regards the effect of apnelnr x ut&tragta later* 

aetion, the oeaMaatloo ef ^ 2 5 arodtxoed the hi&awt 

anaber of ©reach©© per plaat. I t *©s 9S.00,, 43*68, 51.67, 

26.17, 22*4?* 36.39, 7*91 aad 3*43, per ©eat acre ti*t&n that 

* W o * Se^as* Se*!»* $SQ%» s«0%* 9SDlf50f © ^ aad 
S9^30 ***9**t***3r« *** «»aeltt£ x ahosphoro© Interaction, 

the ©oabtnatioa ©f 890*100 * « « « aieamcantily acre oaaber 

of ©reaches ptfr plant (27.S) thaa the raat of the ooaaloatlais 

fh© aiataaa aaeber ©f 26.7 imackm per plant ©aa observed 
m t Hfk •«•**«•**«• %© osablaatioa ^ © 1 ^ #*> S8.07, 

47*83, 40.21. 31.40, 34.30, 35.35, 6.ff?»a©4 3.42 per ©eat 

laaraae© in aaeber of branches per plant owr that * 3 ^ , 

^ ^ ^ V V W50» V l * * ^ and 
S9O?50 respeotivelj* la ©a©© ©£ nltrooeft x pttospheras 
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lnteiaetion, tha treataant ooablaation Ng^^produoed 

1gt±£loaatly sore mnbar of branchae par plant than tb e 

•f lina-Ui f i t plant la ****%&> ***** aaaaioaUon m r 

Vo* VjO* VlflO* %#»* Wf** fl*V Vs© — WiOO 
aaa *?•€»• 12.13* 6.*7, 11.65, 5.90, 13.58, 8.G0 aad 5.26 
njn- ,*»„* m a n a a t l v a l v . l a MUMVda t a l i f t |§j*tfH» a * ! * * 
y « * H m wWrwIBWwf^li . * * ! , . ^ ^ » w*"wj(p—wlww» ww www ^ " w ^ " * " ™ 

iwrtHwlllIwi apaalag x nitrogen a phoapttawia, the aaablaatlen 

at %a»aal|aa, «MI -apart** ta fact at **• la-wlaatloaa. It 

produced tha aaztaaa aaabar af hra* aha • paif plant (28.3) aa 

at-aaat taa alwribaaa at W,4 la *»*Vo •t«1-i*l^0«-
5 * 5 QlUwwwJ—OL-w—>t 

Aa to tha off oat af dtffaraat latia-»rav aaaalaga as 
^^ja^a^aalk a^^a^a. ^^a^afe - _ft_ih A^a^aa _^ia^^_^.^a^^^^j-i 4fcft^^aaV ^LO^^^^^^^. a^abaa aaA^^aaa_k^Mfc^^afc_M^fc 
J_»—-**waV __wwFwBJppBi"̂ p̂*-. # ™ ^•^pap ^ w V ^ a v a ^ ^ - P * ™ ^^^pppj^a apo^oaF ^aa_^^^w^a*——P'^-^^-—i™ 

wiJwIafaaaa la plant height do* to tatia taw apaetaga.wba 

lat_fw-raw •pH.aH af 50 aad 60 aa vavaat pa* aad produood 

8i_cnif loaat-r talla* -laata thaa tl_*t at 90 aa latra-aow 
" ^ ^ W w w j y - W M w W * a ^ P f l H H W T f W ^ « W » W » ^ W W W W " M w l w w . W > - » W - * • — " K w H B t - * < P ^ » " » ^ *"" H H • » • • ^ ^ w " """* ^ w W 1 * ^ w > 

•aaalaii faa 50 aa Intra-rov apaalag anew*- 0*12 aad i.5f 

per oaat acre kgxtfc* height thaa thoaa of SO and 90 at Intra* 
aaaaa_a aa-aaa___ 4.ana-pan aaaaa-__-_akab_^ _ t M A . _ • • 4%_a. _•___.•___1 <___• a__-_a __»•—-•-. *&—•£___y? _aaa 
* ' " ^^p^~^a*aaajj^a ••^-•^p|^WTw'w.aj»w^aa^a^.wi <â aaP*' wjaapvp^-aJa'wPp ^aaaaP OwPĴ Pawfjâ Pn—.'̂ -̂ P—e *P^F 

• • • H i (1971) and Akinola and Uhltaaan (1975), 

^ X* aaa i l i i l i i i that thare aa* •lgnifUant inoreaee 

laplaat height with aaaaaaaiaa Inoreuae la leae! af attragaau 

•pplioaUoo tf » kg > p„ tort.-,. „ , j , ^ ^ ^ ^ 

_ * * * " * - * 8 • * » »« » »« Hww . W M p 
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Differences la plant height due te phosphorus 

application mm signlfleant*Application ef 3D Jsg ?gOg per 

hectare prodaced significantly taller plants than these 

observed in 0 and 10 kg PgOg par hectare,. The IMer two 

did net differ in their effects m this character.App11-

cstton ef 50 fcg ?g0j per hectare showed 1.53 and 1.0®, per 

cent fliers plant height than these ef 0 aa& 10^ kg ?^>5 

per hectare, fhe findings are in concurrence wiHi the 

findings reported by Singh ejt §£.(1976). 

All the interactions were foand to be signifleant la 

their effects en plant height.As to the effect ef spacing at 

nll?egen interaction* the ocibinatioa of Sfi;0iropredaead the 

tallest plants (231.05 m>9 while S^QSQ prodaced the 

shortest plants, fhe combine tl©a 33^g§» 33(^50 a a a 360^50 

did set differ in their effects on this character.As 

combination %$Q prodaced 15*36tl» 5£#1*7 4*1.86,12.87# 4*1? 

and 5.68 per osnt acre height than those by 350%*330H25* 

*3d*5®»h$2P h$W V o * * 390%A^4®«^ive^r* *• 
regards the effect of spacing x phospheras interaction* the 

combination s3o?x00 vlk18 3 t ^ ^ o r la plant height to rest of 
the coablnation® except S$Q&$0 and 3go J

0» *be eonblaatien ef 

S^By© showed 15.70t t*32» «k43» 0.04, ?.68t §,15. 7.13 sad 

5.62 per cent Increase in plant heigit ever %y$Q* 330?50 

W o » S$^50» S6OP1O0»S9O%* 390F5O *** ^ I O O 3 * ^ ^ 1 ^ ^ * 
In nitrogen at phosphora® interaotioat the eenblaatien ef 
ff30*100 l******* taller plants than that by the rest ef the 



OMbinatione* the OMbinetlons ^^lOO' li$6*9Q *** *25?50 
did not differ significantly in %ei* effeete m plant 

* * # * # UkeviM H^lOO* 59^0» V f * ! V | I ••* W o 
MM also at par la | i i s w ^ M i . 3 * 0M*i*tien Hjo^oo 

produced f*84» 3*02#A%54» 0.96. *>*»e • » * * «»B P** 

•tot BOM plant height than those by * o V H0P50» Vxno» 

V o > »25?50» V t o . ' s i f t • * ^ 5 0 *********** *» 
regards three faster intemetlaa* the eoabination *yfyA& 

mm superior te the rent ef the eenbiaaticne. XI produced 

the aaxiaue plant height ef 244.07 on an against the 

• intra ef 2U.00 cm at ^y^0 eeehination. 

5*9 H i t Wlffto Uftft ttlfti Wltetll) 
ie to the effect of different intm-rov epaeings on 

need development, i t uae $U—m« that there wae significant 

difference in teat Might doe to intra-rev epaeings. Ihe 

InNj-a-rov SMCim of 90 ca eeeored the highest teet Might 
^y ^ * M *%*% tmm tAk £ % « -ft A '*eMA 4bflh^h .̂ gJh amJ^^^f^ 41 ^h ^ju^|^|k ^ p 4UA M B 

lntra-rov spacing (106*09 ge). She intra-row spaaing ef 90 on 

showed 5. 67 and 1.62 per oent a ore teet Might than thoee 

by 30 and 60 a-, fhe lnoreaM in teet Might with iimisaM 

ia iatra-row spacing night be doe te insMtMl availability 

ef aeistare, light, nutrients, air etc. Mich effect 
^*^^ • ^<F*aMt **w^P4a^^ 9 
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Hgnlfleent dlffereneee In teat weight* mm 

Ana to nitrogen levels. AppUeetions of 25 an i 50 

|H| a* per heetare vara St paw Mat iiartiiaBft eignif loantly aero 

taat weight than that 1*r 0 kg B per feeotare. Applieation of 

50 kg I par hector© aheued 0.08 and 1*0® par neat a ore taat 

weiaht thaa theaa hr 0 eat i f k* ataa* hectare* Sat Mealte 

are du l le r to theaa reported by Xaajhl fjt j&> (1875). 

There wae eignlfionat laereaee in teat weight with 

suoceealve Inereaee l a deee af eoeeohorua. She hl&beat taat 

might of 112.17 ga ma obeerrod by application af 100 kg 

aT a^awar ^ v * •̂ aa'̂ p ̂ ^•^^^pai •aa^e vv«a>a*̂ a>a>'iava> a^a*"™ wa^^jfJMie/ '•^*aa # u w t i w ^ ^ 

application of 0 kg P^>5 par hectare. Application of 100 kg 

?j£5 par hectare ah owed 0.97 and 0.$5 per eeat •ate te \ 

weight than theaa of plate receiving io ?ap5 aajdi 10 kg 

P3P3 par hectare, the reaolta are In agraeaeiKt with those 

observed by %lsn,1i& $& §&,»(1973). 

aa ragaaaa xae acreat or •jaanag s ttiaagaa later-

action, the eoabination of SL^g* was faaad superior to the 

reat of the ceablnatieft* n ehewed U4 .3 I go taat wight 

while the letmat teat weight af 107.43 go ana ebeerwd a t 

a , ^ eoabiaatlon. She combination ^g^g* predootd g,g% 
o-5«84# 5.90, 3.06, 1.44* 1»30» 0.59 aaliRfr cost acre taat 

wight thaa taat* »y i ^ S ^ . %?£*&&*&„ 

hd*Q • • * V J O **«paeti>eSy. l a oaaa af iatereotton 

epacing x phosphorus, the eoabination of S ^ B , ^ ahawil 

algnlfleaatly aa acre teat weight (114.48 ga) than that 



ay the feet of the oaabiaatlone except 3 ^ , ^ ft© oonbi-

natlaa %*jP1(5g pr-daeed 6.61, 6.28, 4.flPf$ 2.29. JU83i0«45 

ana 0.24 per eeat Hera teat weight than theae ef 2ypQ» 
850*50» N l̂OO* W e * WsO» WlOO» W - B t V» 
respectively, fae interactions of nitregaa x eheapharoa and 

apaeiBg x nitrogen x pheonfenrua were not ai^nlfieaot in this 

character. 

5.10 M j a j j I M L 

Dlfferaneee la protein neatest af pigeon paa vera 

significant dae to different intra-rew apaclnga* All tea 

intra-rov cmaolaga were ©ignifleantly dtffaraa" aaong taaev 

aelvee la thla reapeat. the tatm-re* epaelBg of 90 en 

predtieed the aasfana pretein content (25*71 par eeat) while 

30 aa predaaed -Ilia alataw protein contest (24*21 par cent). 

The intra-rov apeeiag of 90 as eaeved Laereaee la pratela 

oonteat by 6.20 and %99 par cent over 30 ana €0 aa latra»raw 

epadnga reapeetirely. tta resalts are la agreeaant aita. taeae 

reported ay frteedi (1960)t and Leak* aM Satpathy (1976). 

lha data aa protein content Indicated that application 

of nltregea aaaaaft eigniflaajit effect as pretein content. 

Application of 50 kg l paw heater® pranced latiakan protein 

content (25«62 pa? eeat), valla application of 0 kg If par 

hectare pradaaad tha alaiana protein content (24.4? par cent), 

ihe plots receiving 90 kg 9 par baatara above* iacreaea ia 

prataia content by 4.87 and 3.68 per oent protein aoatant 

aaar 0 and 29 kg V par baatara reapeotucly. fiteae reaalte 

are in oonf o « i V with tfaeaa reported ay Man J hi & gfr (1979^ 



Shore were significant differences to protein content 

due to phosphorus levele. The protein content mm fsond to be 

Increased with Increase In phosphorus level, Jhe highest dose 
per b<*etare 

of phosphorus (100 kg P ^ ) shoved the oaxlauB protein content 

of 29*37 per eent and ainiaus was found In the plots receiving 

0 kg PgOg per hectare. Application of 100 leg ? ^ per hectare 

showed Increase In protein content by 5.54 and ZmW per cent 

ever those of 0 and 50 kg PgP5 per hectsre respectively, fits 

results are In sgrseaent with those reported by »ajhi ej| §*> 

(1973), Singh §* tip* and Prasad (ig?6) and xfeo (1977). 

In ease of Interactions, all the Interactions were found 

to bevs significant effect on protein content of pigeon pea* 

In ease of Interaction of spacing x nitrogen* the oesblaatien 

9̂0̂ 30 •aoWid algniflcantl^ acre protein content C25.82 per 

sent) than these? rest 

content of 25*57 per cent was f sand Is ®ypQ ooabtaation. the 

eoabloaUoa S^jO produced 9.55, 8.99, 11.17. 7.6% 3.95, 0.66, 

0*55 and 0.90 per cent Bare protein content than those by 

S 3 0 V S3D!r25i S30%>» Bg(rV ^O 1 1 ^ S«#50» S*S!% *** V a f , 
respectively. As til the interact!on of spacing a phosphorus, 

the coabination ^QPJDQ showed significantly Bore protein 

content (26.W per cent) than that by the rest of the oosbine-

tioosu the increase was 11.41, 8.61, 6.85» 7.01. 5.65* 5.27, 

5*57 und * •» par cent protein content ever S^QP^ S3O*50» 

*3Q*W 8i0*0» S«0»5O» S60%0- V*© •** ^ 5 0 respsotivsly. 
In respect of the interaction of nitrogensphosphorus, the 

essoinstlon 5̂0*100 8no*** significantly ore protein content 

< .05 per. seat) than Hi that observed in the rest of the 

• binations. The lowest protein contest of 35*94 psr sent 



* * » , • * « , wu * § * HW* **** ** 
« * % H p * M * taw thai «f I 9 V t jp |p V w V t * 

%t * |P " W t e ^ %i*# *** %8%* liijjiwtlftlir* At t t p t t t 
i A t i t f t Iftfcwil.on #f waning x nltrofw x jfcoophonM. 

M * 1% n®® a •nt-tooi^ty « *» mm *w% I f m f t * * 

t f «M iWtlWHWi tW liffft* fttttta OOOtttt of 22.19 
^ ^ ^ ^ g * i ^ g ^ ^ ^ ^ ^ ^ * ^ ^ ^ ^ ^ k flt m j i t ^ ^ j | ^ ' 

* » jwjMr̂ ti to iMte if •ewniii *»% —*m •* 
Ml 4ft IfttMMMW t | t t t t £ |W6 WWi ftit fWft% pW IWtftMNI 

d*4fr4M *t* nut * m m mamfr** tm*mm) mm 

1* m wmxm* Ufi* Ummm im wrtprafltv 
^P^PPJ|fWtt WBPR* 4Hfc]rvPiJ^ti j^^t&f ^P^PJtpW 'IPtWWP' ^ F ^ ' P̂WP»» l f ^ P̂PJI tWW™1**^'^^^^1 ̂ PW 

•ttWhWtl1 tpMtt i WW WMttlf' tft§ %• ItfWMi JTtiSt i f fMtiUb 

t t Wttwwi U t w BTOMWI fawiiliarttau Hw iMHftts ant 

•tMMtatrffclfttii Will £lftttwp Wtftnpt It? îaigfs j& £&«(i9fi}« 

t w ton* totati i f Wtwten **•» % I f a*t 50 i f 

mmmfamiimmm 
tMfMUvOr* %itiiKtt«i f t 3f I t * #w t*#«^»t t * 4 i * w 
f t * f t t f t t P M U P t l r l t o l l f i o f t b i MktHt i lM, 1 ' 

ftjplltltlWI «T ft kf V iHR- *•#**» !**&*•* §ttt lSMMM J ^ 
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net profit by 10.71 and 8.97 p«r cent error 0 mid SO kg I per 

hectare respectively. The net profits at 25 kg JT and 90 kg 

I Mm eorc than that fcy 0 kg If per hectare. But the increased 

rate of application of nitrogen wider 90 kg 1 per hectare did 

sot ooBpaasato the increased oast of aitrogois ae oespared to 

that under 25 kg S per hectare giving correapeadlag iacrease 

ia yields ef grata* stalk aad bhaso, Sbos, applieatioi of 15 

kg H per hectare proved to be the nast effective aad eeoaoalcal. 

As regards pheephorue l ewis , appltoation of 50 kg 

P^>5 per hectare gave the aaxtatai act profit ef l s .51c^ per 

hectare followed *qy application of 100 kg and 0 kg B2°5 ? e r 

hectare, the later two levels gave E e . m i / - ®& Ss.5056/-

aet profit per hectare respectively. Applieatioa of 50 kg 

?2°5 9*r h®ct**e Save 3*40 aad 1*53 par cent higher act profit 

than that ijy the appUcatioa of 0 aad 100 kg P̂ >5 per hectare 

respectively. Application of 100 kg ?^>5 per hectare gave 

lower act profit than -feat ^ the application of 50 kg P̂ >5 

per hectare becanse ef high cost of phoephoras (5 Be/kg P̂ >5>» 

%e results are in agreeseat with those reported by Chowdhary 

aad Bhatia (1971) and Singh l i ajL. (1976)* 

As to the effect of treatment oosbi nations, S ^ ^ ^ 

gave the maxinm net profit of Es.4926/~ per hectare* while 

the lowest net profit ef Bs.1^9/- was realised la case of 
39OH50p100* 
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WB Mttftte * * wfaola. 1*41 i t t i t «*•**-— that 

rttaisrt tBT a«totttt£ ti* ipaotng of 155 oo i 50 as wttfc 
fcrttliaei- mypHoatlafi tf 25 kg If and 50 % ? ^ f«? HitHt» 

•Bt tfc» ffclltwia* ftattapi for jonMitt«a oonsi*©y<ttl<*i« ttm 

t i l ' %»<•! tfUI« « . * * +*** t t «I«ftfi f « ? « * • » 
produoUon of platan fM* 

f i l l ttltmm 0 29 Jut *•& gfaffiffirittw.fi --50 fet M * taMtNft 
JJWdt %• tffti^t for securing th* htghwst yield «ff 
figeon p«ft* 

http://gfaffiffirittw.fi
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nth * fUv U Had est saitable epacing. 

aitregen and paoaphoiwi Wwla ft* *axtei» isad eoomxMl 

grain production i f atgee* fftl f** * * * **©% ^® premnt 

iafastigatiOB « • W i M eat at tfci ****** ***e *>*• 

College af agatealtara. *»4a*Bt Agrtealtaral UaivsrulV. 

Anand Caapae, aaaad, during the U U U «•*•« «* W W * * 

fee sell of thia ajp«a la eaaay Um la aetata. 

in a l l . teaayatiwi l m » * a t aaaelaatleas oeapartsiag 

mm Uml* af spacing (150 x 5© an, 150 i; 8© on and 150 x 

90 aa)t three letels of attronetrf 3, 25 and 50 kg and K per 

heotare) aad three Ueoli af phosphorus, ft* Pand lOOfcg 

tyftj f i t Me***) * • » teelttded la the atia** A, T partial 

eonf ounOiog factorial design van attplsysd vlth fete* 

replications la this Investigation. 

Oaring the oooree af lafMiigatlaa* tMê ajeajt affi it i 

saaej stodled «a Simla yield, stalic yield* da«aa yiald.harvest 

index* grala yield naff slant* nanber af eeJte ear alaafl*aaaaja» 

i f • • • a i m par plant, plant height, tert weight and protein 

i f seeds* fhe e concedes for eaoh of the treatments 

also worked eat* the results obtained inith i iapiit ta 

offeets oa toe aforeaaid aaanaaWra ate wmmH**& 
mm followsi 

s »«»» ff§m 
(1) fhore aaa significant effect of e*m«*g oa grain yield 

par hectare. fte aaaaon grela yield 1(3001 kg/1*) W* 

secured by 30 aa l a t r a - w spmaittjfc t% Mi g$S5 and 
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74*15 p#? oont more than those of 60 awl 90 m 

(2) tie int*a«*ew apaotng of 30 m §•*• algalfieantly HO** 

•Mil yield (9044 kg/ha) than that by the other two intra-

M* t|Mt age. It ohewed inmate % 22.99 ftwt IMP *•* 

eeat over 60 and 90 as intr^-row aoaelafa respectively. 

| |> Signif ioaat Ineraaae |a bbosa yield ma ©biaiaad with 

ipwswf tnl;8i*jNttir spaolfig §f 30 so (Iff? t&Aff̂ t *^ **• 

48,36 and 87 #47 fer ©eist aesre tteaa that by 60 and f$ 

intra-rew epaolngB *©eptQUffc3fi 

145 ** fiBMtt harrest index, tha lnt*e-jw ®j*aal!i& e# 10 c* 

gave significantly higher harvest lndas: (0.356) than 

tfcftt If fe m* fO « Intza-row apaoiag»»Effeots of 60 

and §0 ea Intm-rov anftolngo an Iftfmt ta««£ *•§* at ear, 

|5) Baa hlgheat gimto yield of 149»? §a per pl*st naa eeawed 

fey wldar lntw«.row apaein& of 90 •*• I t «§* T3»46 and 

X5#9T per teat sere than that by 38 aal 6© aa iafjparow 

Bpaeinga respectively* 

f t ) fee aa&aw aaaaer at pads aft* plast 053.I) ma recorded 

aader the tntra«»rav apaeii*& of §0 aa. ft Kit #5«90 aad 

2i#00 par eeat a ore than that by 30 .ami 60 ca iatra»rw» 

If) fha aae&Ma liaaber of branehea per plant (26.53) VMI 

obtained by vide* tatra-rev spacing of 90 e*« XI aa§ 

4*531 «at 31.7? par eeat mora than that by 30 and 60 m 

latxta-rew spaciogs raapeeU?@ay» 
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fH *» twtmm* mmm # n m $mmmt #i«stft««iiir 
... ttfl«r flattts tttfttt that ty 69 and 90 at Intra-row apaol.vs. 

If) * » mmm. jjatt *©*#* <U*£ *t) «*» MfUN* oudor tut 

|*tx«»**f spaoir^ ©£ 9i « § I t mm M f iftl 1.62 pi* <̂ «* 

M * ^Hn tHii Hr 30 and 60 c*» iat^i-rot' spftolagft 
i 

I W &*« MigNHIt protein ocntent of 8f»?l »•* m t mff secured 

oai«r tiae tatja-r©M spacing of 90 i i S l i l d l p k 
9*§§ per e*nt ««pe than that b? 3& aaft <$$ a l»txa-»rttf 

.tatsa*rev spacing* 1% <•» i«#10£^» aed l«»f?§*/» aeoNl 
than that Igr 60 and po m iatri-rov apaelnga Jcafpeoiive:^ 

t i l %i34»ti©» ®£ 8$ k§ *<|it !ta$t*f* ahw«a > tfct hlflttrt 

f*aia yl*ld ©£ %m fc* pes? h«atata« t*§* mm . i « f i « * 

# * par ce*% MPS tban that ty 0 aaA $> kg 3 par teetasa 

IH imMmUon ** 25 % I pa* b»otar« precluded 4?T0 itg 

ittite per hestara* ft mm M f *«t X*4 m* mm* mm 

mm that % o and 3© kg 1 pa* t***attt rseseetlTOl^ 

Ml *a**a*NK bhuaa l i i u «r mis kg pa* haa*** * » 

aaei»?»i i$> as kg 9 pa* haotava* It m® 1&52 aoi a*Sf 

ft* 9Wrt MgBay thai that %• & wm fft kg 1 ft* Wtar© 

.((WI^^H^^^P'^^p^^w^Bw' 
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14) Application of 25 kg H/he«tere showed the highest 

harvest index (0.249). She increase waa 2.47 and 

1.22 per cent over 0 end 30 kg If per hectare 

respectively. 

(5) file aaxUas grain yield per plant (129*7 m) was 

secured tor 25 kg If per hectare. It wasi7.44 and 2.61 

per cent higher than thai ty 0 and 50 kg U par 

hectare respectively. 

(6) Application of 25 kg H per hectare showed 290.8 pods 

per plant* I t was 1*29 and 0.87 per cent acre than 

that by 0 and 50 kg W per hectare respectively. 

(7) the aaxiauo iwnber of branches per pliant (22*9T) was 

secured at 25 kg a* per hectare, which was 6*57 and 

t i p per cent acre than that fcy 0 and 50 kg I per 

hectare respectively. 

(8) The aaxiaon plant height of 224*19 <aa was at par id 

br 50 kg » per hectaref which was 2.76 and 1.29 v^r 

cent higher than that by 0 and 25 kg J per hectare 

respectively. 

{9} the highest teat weight (112.» «•) waa eeeared iy 

50 kg H per hectare. It was at par with that under 

25 kg * per hectare. 

(10) She highest dee* ef nitrogen (50 kg » Per hectare) 

showed the aasdaon protein content of 25.62 per cent 
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in pigeon pea. Zt was higher by 4*87 ana 3*68 per 

cent than that by 0 and 25 kg H per hectare respectively. 

(11) AppUnation of 25 kg N per hectare showed the highest 

net profit of Rs.3267/- anong a l l the treatments. I t 

showed increase of Rs.316/- and Rs.269/- over 

0 and 50 kg per hectare respectively* 

CIS BISECT OF PHOSPHORUS 

(1) Grain yield increased with increase in the levels of 

phoaphoras. Application of 100 kg P^R $** hectare 

showed the highest grain yield of 1597 kg per hectare. 

I t was 9#88 and 4*04 per cent more than that If 0 and 

9ft kg P205 per hectare respectively* 

(2) Application of 100 kg PgÔ  per hectare produced the 

highest stalk yield of 4276 kg per hectare. It was 7.19 

and 2.37 per cent higher than that by 0 and 50 kg 

?2°5 P e r Bfco*®*6 respectively. 

(3) Bie oaximta bbasa yield of 2146 kg per hectare was 

obtained under application of 100 kg ?2°5 P e r hectare. 

Zt was 11.77 and 5.04 per cent a ore than that by 0 and 

50 kg P^>5 per hectare respectively. 

(•> *here was no significant effect on harvest index due to 

phosphorus. 

(5) Application of 100 kg ^̂ Og per hectare produced 

significantly increased grain yield per plant (125.0 ga). 
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It uee 5.2B aad 2.86 per eent higher tfcaa that * 

0 and 50 kg FJP5 p«r I n t i f f reepeetitely. 

<«> «te oaxlaae aaaber «f pads per plftat (2925) vaa 
secured at 100 kg ? ^ par beetare. It Mi 2.35 and 

1.11 par oeat a ore than that by 0 aad 50 kg Pjp5 

per hectare reepcetitely. 

(7) Application af 100 kg P ^ par beetare ahowed 29.09 

branches par plant. Xt was 10.11 and %9S par cant 

higher thaa that by 0 •** 50 kg P ^ par hectare 

reepeatiYely. 

( • ) f*c aaxlaaa plant height af 225.14 ca ate aaoarcd by 

50 kg P̂ >5 per two tar*, ft was US5 aad 1.09 par oeat 

highertbaa that ay 0 aad X90 kg P2°3 !•* aeetare 

reapeasseely. 

( f ) «M highest taat walght at (1X2.17 ga) was aaasrwd 

by application af 10 kg ?g05 par haatara. 

(11) Application of 100 kg P̂ >5 par hectare showed tha 

highest areteia aoataat af 23.37 oar aaat la aasd. 

I t was 5.34 and 2.17 par aaat higher than that by 0 

•ad 50 kg Pgpg par haatara reepectiwly. 

CIU AfpUeat&aa of 50 kg P ^ par haatara ehowed higher 

net profit of Ba.31£0/-. Xt was higher by Ra.104/-

^ A aad Be.49/- maa that ay 0 aad 100 kg/par haatara 
reepactlaelr. 



J& H* Urteroctlons mm found to be etirfrUNfl 

| » their ifffetlt on grata, stalk and bbaaa yields 

pi? hectare. M t i tie* iff**! f t il£ferent Interactions, 

•at of • s % • ft f * and W x F» tbt «cmbinations ^ Q ^ * 

•jgBĵ Q and VjAflD ¥@r@ f0un<a t o *• *°P ranking i s 

reepeotifK groups of cesiabi nations. In second orde* 

InteraoUon, tho combination S^25P1II6 • t o u r e d t i l e 

f$g» position aaronf *S1# tjr pyedtsoing 2190, 5452 tot 

* t t f t § | N t l i «Mfc Mid bhuaa per hectare reBpeoUwH". 

*ha inttxacUon i i f M l l s t ffedttoed atipiicant 

iSffftveBoex la harvest index, fne cwfelnatlon at 

*30%Q aiad S30P10O ®*1f8 ***• highest h&rveet It&m of 
v^p4p#r ^WBPP> "̂  wW»w T P ^ ' I I I ^ F « I ^ M B J ^ W W 'VpepnP̂ RHey ^NI*^Hl(p ^e*^B> ^^^^ 

«otnbinatl on»« 

AU Hit interactions were found to *• ttfetfiQani l» 

their *£ftftft on grain yield per plant, mnb«r *f pods 

f«r flfttft *«& msaber of branches per- flast.** *§ tiMI 

«ff©ot f t Afferent interact!** i f t X %; • X ] | 

I t f W l l l I t ajjcablnatlona of ^ ^ j y i ^ ^ f f t 

•ad ®$fP25*UQ0 mm f0UQd *• *•• *•» ranking In producing 
pea* yield per plant, number ef yedtt per gam* aot 
***** i f lB»iKSh«* ftir plant in their respective groups 
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(4) «aa tallaot plants af 244.07 on warn abaanal at • 

(9) s» lataaaaUaaa i f l i i m i i f aava fannd st**J&* 
cant I t test weight Mads. flw oanblwHilens nf S ^ ^ 

•aft *aa%» •**• tat blgheot Wat val*it (U4.56 Mi 

114.48 9 raapa«tianly>aaaa« «U tna orablrntlros. 

W i U i l Istataatloaa wara fannd ta be a lgnlfloant fa 

W i t ef f eeta on protein content of srola. fee aajdaea 

protein eonteat of 9.86 pa* eat* via abeam* la 

•WViao* 
(7) » * aaeablamtla® a* tj^aa/aa &n% aaaftaaa sat ***&« 

at Ra. 492*7- pa* antaia fallowed by ^aa*^a*.4a*5f / . 

pat heatara) and • j a * * ^ Ci*,4naA par beotara). 

ricacaasiai 

Wm flndinge at the preaant ftaaaHftgnHai at a **!•» 

led to the fallowing eoaelaaton. 

aaaaj tat aaaioat treataent eonblnaiion* atndled la 

tae ixaaaut Invnetlentlea* k% ata feral that* 

( i ) itataa pan mriaty M5.15 aaaa «t 150 x 0̂ aa with 

the fertiliser application of 25 kf I *ai 100 kf 

*A »•* naotaia eeenred tat aaateea grain yield aa 

wall aa dry aattar per hectare. 

H l l *he treatnent eeabiaatlofs 39o^5#lOO P^*tb* tha 
prataiB content In gaain faUowad by s

50»oIioo« 
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(111) ft^HRktSSfiSlon ©f S30IT2^P50 gave the maxima* net 
pr&it per hectare followed by i ^ j ^ g and 

H — — irf — M M 

(I) The spacing rsqairesent of pigeon pea crop ander 
lnveatigatlon say be tested for two sore seasons* 

(II) To teat the various spaclngs with different sowing 
times* 

(III) To determine optimal dose of aaoronntrlents via. 
nitrogen, phosphorus* and potman la oonjaction with 
proper bacterial inoenlatioa* 

(lv) To workout the retirement of aloronntrlents vis* 
molybdenum, sapper, also and manganese for quanti­
tative improvement of pigeon pea crop ander the 
soil conditions as prevailing la the niddl© Gujarat. 

(v) To try pigeon pea aa a mixed crop in varying 
proportions with cereals like sorghm, bajra, males 
et©* 

(vi) To evolve multiple cropping systems and ami table 
crop rotation by involving pigeon pea as one of the 
crops for maximisation of re tarns per natt area par 
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