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1. INTRODUCTION

Pigeonpea (Calanus cajan (U) Millap.) is the 

second most widely grown legume in India which provides a 
very good and liberal sotiroa of protean* In India pigeonpea 
was geeen on an area of 2259 thousand hectares during 
1979-80 (Anonymous, 1980). Maharashtra ranked first ( 600 
thousand hectares) followed by U.P., M.P., Karnataka, Gujrat 
and A,P. In 1978-79 the Ail India figures of pigeonpsa area 
and production were 2662 thousand hectares and 1914 thousand 
tonnes respectively (Anonymous, 1979}* The low productivity 
of pigeonpea in Maharashtra is evident from the fact that 
during that year Maharashtra and O.P. had 676 and 499 thousand 
hectares respectively under pigeonpea cultivation but produced 
399 and 700 thousand tonnes respectively* Thus it is an . 
urgent need to improve the genetic yield potential of tha 

current pigeonpea varieties in the State.

Intercropping of pigeonpsa has long been an 
' important practice in many parts of the world as wall as 
in India. Research had established that intercropping can 
give high yields than growing sole crops. Sorghum-pigeonpea 
is a common combination in the drier parts of India. Nat&ajan 

and Willey (1980) reported that the combination of pigeonpea 
and sorghum could satisfy the farmers primary objective of 
producing a ’full* yield of sorghum (l.e., ad much as sola 
crop), while giving 'additional* yields of pigeonpea upbo
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73% of a sola pigeonpea yield.

In the arid and sainiarid regions of Maharashtra 
State, pigeonpea is normally grown as an intercrop with 
sorghum. However, in tha pigeonpea brooding programme 
selection and evaluation ara made under sols crop conditiona 
assuming that tha genotypes which do well under sole cropping 
will also have superior companionship under intercropping, 
Preliminary studies by Laxman^Lngh .§£ a|., (1978) indicated 
that for intarcKipping system the yield of pigeonpea cultivars 
may dapsnd on the genetic yield potential as well as on tha 
competitive ability with tha millet. Studies by Barker (1980) 

have indicated that aarly generation plant progenies perform 
differentially under sols cropping and intercropping with 
sorghum. Those selections which gave tha highest yield under 
intercropping were average ylelders under sols cropping. Thus 
the early generation breeding lines of pigeonpea differs in 
their ability of companionship in Intercropping with sorghum, 
Pigeonpea lines selected in early generation in intercropping 
system are mors likely to give better performance under 
intercropping than the selections made in sole cropping.

The present investigation was undertaken to test 
this hypothesis further, A total of S3 selections made under 
sole cropping and 2S selections made under intercropping ware 
tested under both the cropping systems- alonguith standard
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To study yield parformance of early generation 
selections in pigeonpsa under sols and Intercropping 
aystema*

2* To study the effect of sole and intercropping on
growth characteristics of early generation selections 
of pigeonpea in relation to grain yield*

3* To estimate variability t heritability and genetic
advance under the two cropping systems*

4* To find out correlations,between grain yield and
different yield contributing characters*

Findings emerged from this experiment are presented

check varieties* The objectives can broadly be enumerated as :

and discussed in this thesis*
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2 REVIEW OF LITERATURE

The literature in Pigaonpaa crop (Calanua eaian (L.) 
Milisp.) pertaining to genetic aapepte has been briefly 
reviewed.

2.1 Genetic parameters

2.1.1 Genotypic and phenotypic variability

Ganguli and Shrivastava (1969) in a study of ten 

pigaonpaa cultivare observed a wide range of phenotypic 
variability for number of leaves,.number of pods, seeds/ 
pod, plant, height and yield/pi ant. . Narrow.range of 

variability was observed for number of fruiting branches, 
pod length and 100-sped weight. However, the environmental 
factors had the greatest Influence on the.seed yield.
Hiremath and Talwar (1971) reported that.the coefficient of 

variability at both genotypic and phenotypic level for plant 
height, number of branches and number of ppds/plant do not 

vary much indicating there by that the characters were not 
influenced by environment.

* ■ - (

Nunez and Abrams (1971) in a.study of five hybrid
populations of Pigeonpea, reported that.extent of variability 
for number of sseds/pod wap vary little. .Kumar and Hague 
(1973) in.studies.of F^ population, rapprted that extent of 

variability was mors for number.of pods, number, of days to 
maturity, number of seeds and number of leavss/plant. The 

trait,, number of sasds/pod gave the highest estimate for 

genotypic coefficient of variation followed by number of
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leaves* seed yield and number of pods/plant.

In the study of 21 cultivare of Pigeonpea 
ftathnaswamy at al, (1973) reported that there was a wide 
phenotypic variation for plant height* stem girth* days to 
flowering and maturity* number of branehsa* pods* seeds and 
yield/plant* Gupta at, gj., (1975) reported the highest 
variability for pod clustera/plant* pads/plant and seed yield 
with high variation for plant height* days to maturity* 100-seed 
weight* seeda/pod, pod length in 65 cultivate of Pigeonpea, 
Chandra at a|.t (1975) in the investigation on 23 strains of 
arhar observed a wide range of phenotypic variability in all 
quantitative characters except pod length and number of seeds/ 
pod. The highest amount of genotypic coefficient of variation 
was exhibited by yield/plantp number of primafcy and secondary 
branches and number of days to flowering.

Flalhotra and Sodhi (1977) observed significant 
differences among the varieties for all characters under study 
and reported the highest estimates as genotypic coefficient of 
variation for branches/plant followed by grain weight* clusters/ 
plant and pod number, Codjiat (i960) reported that grain yiald/ 
plant and number of primary branohes/plant had high genotypic 
and phenotypic coefficient of variation,

2,1,2 Genotvoic and ohanotvoic correlations
a

Grain yield is a complex character and is determined 
by many component characters. Selection for specific
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characteristics is known to result invariably in correlated 
feaponas for some other characters (falconer I960), Phenotypic 

correlation between different pairs of traits might be 
genetically controlled or broght about by evironmental 
influences, there might be a direct influence of one variable 
on the other or through correlation of common values* A brief 
review on the correlation of yield with various other 
quantitative characters is presented below*:

Uedpathak (1952) reported that the seed yield in 

Pigeonpea was dependent on floral and seed characters while 
the vegetative characters Ilka height, number of leaves, number 
of branches and leaf length had no relations with seed yield, 
Thorat (1955) uorkad out the correlations in six quantitative 

characters of pigeonpea and reported highly significant negative 
correlation between habit and maturity of crop and moderately 
significant negative correlations between habit, yield, frost 
resistance and Haight, while moderately positive correlations 
ware obtained between yield and maturity, height of de the plant 
number of branchea/plant.

flukharjeo (1956) reported that yield in Pigeonpea 
was mainly influenced by number of ftertiaryl branches, number

—— --*****&«, m.* • •>

of pode/plant, number of seade/plsnt, 100-seed weight.

However, yield had negative correlation with maturity. Seed 
yield in : Pigeonpea was dependent upon number of pods/plant 
and spread of plant (Oessappa and Rahadavappa 1970),
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Munoz and Abrams (1971) reported that aaad yield was highly 

and positively correlated with number of pods/plant* plant 

height and lOO-aead weight was negatively correlated with 
days to flowering*

Singh at (1972) reported that seed yield in 

arhar was positively correlated with plant height while seed 
yield had negative correlation with days to flowering,

Seohar and digam (1972) observed that seed yield in Pigeonpea 
was positively correlated with number of primary and secondary 
branohaa/plant while number of branches had a positive 
correlation with number of pods/plant. Kumar end Hague (1973) 
on studies in Fg population found that seed yield in Pigeonpea 

was significantly and positively correlated with number of 
leaves* number of branches* plant height* number of pods and 

number of seeds/pod while yield was steengly but negatively 
correlated with days to first flowering and days to maturity.

Rathnasuaiiiiy1 et al., (1973) on studies in 21 cultivars*
i

reported that seed yield in Pigeonpea was highly and positively 

correlated with number of branches* number of clusters and 
number of pods/plant, flukewar and Muley (1973) on studies in 
60 Pigeonpea cultivars reported that seed yield in Pigeonpea 
was positively correlated with number and weight of pode/plsnt 
while pod length was negatively correlated with plant height* 

100-seed weight* daye to flowering and maturity.'pa^ai !Reddv at. al 
(1973) reported that seed yield in Pigeonpea was positively' 
correlated with number of daye to maturity and showed that
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pod number and aead sire wars the most important yield 
counfcributing character in Pigeonpea,

Ram and Singh (1976) reported that number of primary 
branches had positive correlation with clustars/plant, pods/ 

cluster, harvest index and yield at both genotypic and 
phenotypic levels, U^ile number of olustere/plant had positive 

and significant correlation with number of pods harvest index 
and grain yield at genotypic level. At phenotypic level it 
was significant only with number of pods/oluster. Shares 

and Asaua (1977) on studies in f2 population showed that yield 

in Pigeonpea was positively and strongly correlated uith 
secondary branches and pods/plant while it was strongly but 

non significantly correlated uith days to flowering, primary 
branohest plant spread and height of the plant, Goduat (i960), 
reported that grain yield/plant showed significant positive 
correlation uith number of primary branohes/plant, lOO-oead 
weight, number of pode/plabt and pod length,

2,1,3 Heritabilitv

The success of phenotypic selection depends on 
the accuracy uith which ye can recognise the breading value 
of a genotype from its phenotypic expression, Lueh (1940) 

definsd heritability in both narrou and broad sense. In 
broad sense, heritability refers to the ratio of genotypic 
variance to the total variance in percentage term,
Heritability in narrow sense is the ratio of additive genetic
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variance to the total variance,

2*1.3.1 Yield

Munoz and Abrams (1971) reportad that the 

heritability estimates in narrow sense for yield were variable 

from 36 to 75 % in several hybrids of pigaonpea. Khan and 

Raehie (1972) reported a range of narrow sense heritability 

from 43 to 87 % for dry grain yield while Pandey (1972) 

recorded 76*4 % heritability for grain yield. Kumar and Hague 

(1973) and Gupta jgjj, si.. (1975) observed moderate heritability 

in broad sense for seed yield while Singh and Shrivastava 
(1977) found high heritability (81.12 %)* Rubaihayo and Onim 

(1975), Dahiya and 8rar (1977) and Chaudhari at al. (1979) 

recorded quite low heritability in narrow sense. However,
Dahiya and Satija (1978) reported moderate to high heritability 

in narrow sense in two crosses of pigaonpea.

2.1.3.2 Oava to flowering and maturity

High range of heritability (60-86%) for days to 

flowering in Pigeonpsa was recorded by Munoz and Abrams (1971). 

Similar results (70-90%) were also reported by Khan and 

Raehie (1972) while 9S.2% heritability was reported by Pandey 

(1972). Sharroa jg& £l. (1973) estimated narrow sense heritabilit] 

of maturity to be high (79%) in and F2 of 10 varieties. 

Similar results on heritability of maturity were recorded by 
Gupta £1, (1975), Rubaihayo and Onim (1975) reported 72 

and 53 % narrow sense heritability for days to flowering and 

maturity respectively.
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Dahiya and Star (1977) reported that heritability 

in narrow sense for flowering time uaa 66 % while Sexena and 
Sharma (1977) reported hsritability ranged from low ( 5% ) 

to high (84$) for days to flowering. However, Dahiya and 
Satija (1978^ reported high hsritability (SO to 63$) for 

maturity. Similar results of high hsritability (05%) for 
days to flowering was reported by Chaudhari ejb a^. (1979).

2.1.3.3 Yield components

Munoz and Abrams (1971) recorded moderate to high 
narrow sense heritdbility of plant height and low to moderate 
(13,47$) for plant width in different crosses. Singh (1972) 
in fg recorded moderate hsritability in broad for number 
of sesds/pod and pod length. Similar result uaa noticed 
by Khan and Rachia (1972). High hsritability had been 
reported for 10Q~saad weight (02$) by Sharma jgt al. (1972). 

Gupta aJi (1975) for pod number. Kumar and Hague (1973) 
end Rethnaseamy £t al. (l973) for seada/pod and Pandey (1972) 
and Gupta at, a|,. (1975) for plant height. Rubaihayo and 

Onim (1975) reported high heritability in narrow sense (82$) 
for plant height while number of branches and number of pods 

had vary low heritability (13 and 12$).

b’t Low heritability was noticed by Dahiya and 8rar 
(1977) for IQCWseed weight and pod number*. Saxana and Sharma 
(1977) observed that heritability estimates ranged from low 
(21$) to high (7®S) for seed size in various otosses. In 
population of Pigeonpea Singh and Shrivastava (1977) recorded 
high heritability in broad sense for plant spread (79.91$),
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numbar of primary branched (89.33$), number of secondary 

branches (83*50$), number of pods/plant (63*42$) but 
moderate haritability nfor 100-seed weight (40,68$) and plant 

height (34$)* tow haritability in narrow sense was reported 

by Chaudhari jJj, a^. (1979) for number of primary branches, 
number of secondary branches and pods/plant in crosses of 
four varieties* Godwat (1980) reported high haritability for 
number of primary branches*

2*1*4 Genetic advance

Hiremath and Talawar (1971) reported lower response 
of genetic advance coupled with high haritability for number 
of primary branches, seeds/pod and 100-aead weight* However, 
genetic advance was high for plant height* Kumar and Hague 
(1973) -reported that number of aeeds/pod and seed yield had 
high genetic advance while Gupta j^t, jiJ.. (1975) reported the 

high estimates of genetic advance for plant height, number of 
branohas/plant, pods/plant and pod olusters/plant*

Chandra ot a.1, (1975), on studies in 23 Pigaonpea 

type observed the genetic advance was high for all characters 
except number of saeds/pod, number of primary bnd secondary 
branches and days to flowering* Nalhotra and Sodhi (1977) 
reported high genetic advance for grain yield and number of 
braoohes in Pigaonpea* The pod number had average genetic 

advance*
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2.2

In India 80 to 90 % Pigeonpea is intercropped 
Alyer (1949), Pigeonpea/aorghum intercropping is most 
commonest of all intercropping systems in India,

2.2.1 Yield

£nyi (1973) reported that intercropping of sorghum 
with Pigeonpea decreased total grain yield/ha due to shading 
effect of legume crop on sorghum. Singh je£ jjl. (1973) 
reported that duerf variety of sorghum had shown superiority 
over tall under Pigeonpea/sorghum intercropping., Anonymous 
(1974) the highest returns was obtained from Pigeonpea/sorghum 
intercropping than sols chopping.

Laxmanslngh et si. (1978) reported that ranking 
condition of Pigeonpea genotypes under sole and intercropping 
remained same but yield ia reduced under intercropping.

Anonymous (1978) in the trial of Pigeonpea# feu 
varieties of Pigeonpea gave more or less the same yield under 
aolu and intercropping and in feu varieties yield uaa reduced N 
under intercropping# however# out of 13 enteries five actually 
gave a higher yield under intercropping than sole cropping.
The short high yielding genotypes of sorghum selected for 
efficient sole cropping had given better performance under/ 
Pigeonpea/cereal intercropping system (3odha, 1979). /

Rao and Uilley (1930) reported high yield end high 

yield stability under intercropping of Pigeonpea with earlier
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maturity crops,' than sola cropping.,

Natarajsn and Uilley (1980) reported that the initial 

growth of Pigaonpea was very much supresssd by the presence 

of sorghum but growth after sorghum harvest gave a higher ratio 

of seed yield.

Rao and Uilley (i960) reported that in intercropping 

of sorghum and Pigaonpea and sols ©ssorghuro, intercropping gave 

a marked response to environmental changes and the goodness 

of fit of the regression was just as good as that of sole 

sorghum. Thus response of intercropping to environmental 

changes was Just as stable as sole sorghum dsspits of pressnee 

of more variables in Pigaonpsa,

larhalkarand Rao (1980) examined genotype x deaaity
- ft. — . V *

interaction and their role in optimizing the cropping system 

by using sorghum genotype, CSH 6 planted in paired roue. They 

found that sorghum yield was little affected by changes in 

planting patterns but the highest total and hat returns were 

obtained when sorghum rows ware paired and intercropping with 

Pigeonpea, They also observed appreciable genotype x cropping 

system interaction and also genetic component in the adoptition 

of'Pigaonpea to intercropping with sorghum*

2.2,2 Yield components

Laxmanainoh at al, (1977) tested three Pigeonpea 

genotypes of differing maturity in different planting patterns.



In respect of plant hnight and primary branchasmaoet ganotypea 
respond similarly under sola and intercropping* Number of 
secondary branches increased under sole crapping while 
decreased under intercropping* Number of pods/plant and 
saeda/pod were alao more under aole cropping*

Sundarrajan and Paleniappan (1979) reported that 

under rainfed condition intercropping suppressed the growth 
and branching of rad grain and reduction was more pronounced, 

with bajra* Black gram extended a favourable influenced on 
the yield componente of red gram such as pod number and pod 
wsight/plant while bajra and sorghum adversely affected these 
parameters* Pod length, number of eeeds/pod and 100-seed 

weight were not influenced by intercropping*'
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MATERIAL AND METHODS



The experimental material comprised of BQ selections 
of Pigsonpea Calanua caian (L,)« PI 11 lap, in the F^ Fg and 

SC^fg generations and 4 released cultivate viz, C11, No.148, 

BDW1 and BDN2, These aalections were derived as follows 3

Oaring kharif. 1978 F^, Fg and BC^F^ population 

originating from single crosses involving 23 diverse parents 

were raised as a sole crop. From these population selections 

were made on the basis of agronomic traits in the field and 

finally on the basis of grain yield. These single plant 
selections (about 300} ware grown in replicated progeny rows 

as Fg» r4 and BC^Fg generations under sole cropping as wall as 

under intercropping with sorghum ov CSH 6 in kharif. 1979, 

Under both the cropping systems selections were mads on the 
basis of yield (line yield aa well as plant yield), maturity 

and grain type, A total of 55 such selections made under 

sole cropping and 25 selections under intercropping were used 

in the present study. Their origin is presented in Table 1,

MATERIAL AND METHODS.

4a4»toB10
4>ofSf
tuCO

Wc
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Table 1 i Origin of the selection* used for the 

investigations

Sr* Cross
No*

Genera­
tion

Sole crop (SC)
selection
entries

Intercrop 
(ZC) sele­
ction 
entries

i.........................................2:.......... . 3 4 ......5........ ......

1, CllxHy 3A F4 1,2,3,4,5,6,7 9,11

CllxHy 3A Fs 8 10

2* SllxHyl F4 41 31

3* C11xlCP6997 F4 12,13 46

C11xICP6997 F5 14 mm

4* ClIxKaki F4 15,16,17,18 49

S* Cl 1 xPL 8796 F4 19,20,21,22,23 47

6* C11xWo.148 F4 24,25,28 48

7* CilxOuarf F4 26 SO

8* C11xNo*f34 F4 40 53

9* Cllxfladras 37 F4 42 52

10* C11xPrabhatxCII «1FS 27 -

11* No*148xHy 3A F4 30,31,32,36 55

No,148xHy 3A rs 29, 54

12, No*148x80N1 F4 33,34 56

13. No.148xHy1 F4 35 57

14. No.14ixlCP1 F4 37 -
' No*148xlCP1 FS - 58

IS. No.148xPt.8796 F4 38 mm

16. No*148xPladras 37 F4 39 -

17* Wo.148xPuaa ageti F4 43 i

18. No*l48xPrabhat F4 44 -
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Table 1 Contd ,,

1. 2, 3. 4. 5.

19. No•140xSongolabold F4 45

20. No.148xICP6997 F4 - 59

21. Hy1x478S-2U2 F4 • 60

22. HylxPuaa agati F4 *» 67

23. HylxICP6997 F4 68 *•

24. Pusa agBtixNo.148 F4 61,66

2S. Pusa agofeixtCP6997 F4 77 -

26. PL8796xKaki F4 79,80 62,63

27, 134xKaklxKakl 8C1F3 74 64,65

23. PrabhabxKaki F4 69,78 •

29* PrabhatxICPI F4 70 m

30. ICP6997xPL8796 F4 71 -

31. DuarfxKakl F4 72,76
t

32. DuarPxPL0796 F4 75 m

33. SongoloboldxTlnyleaf F4 73 -
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3,2.2 Observations

Observations on the foHewing characters were recorded.

Days to 50$ flowering 

Days to maturity ,
Plant height (cm)
Plant spread (cm2)

Number of primary branches 

Number of secondary branches 
Number of pods/plant 

Number of seeds/pod

The inter crop of Pigaonpaa was grown in between 

palrad rows of sorghum cv CSH 6.

For aach entry, the experimental plot consisted 

of a single row of 4.8 meter langth.Undar sole cropping between 

row spacing uaa 75 cm; between, plant spacing, 20 cm.Under inter 
cropping, the sorghum paired (30 cm spaced) rows were 60 cm 

apart; thus the Pigaonpaa row spacing was 90 om with plant to 

plant spacing of 30 om. The sole crop of Pigaonpea was given 
a basaly applied fertilizer dose of 20 kg N and SO kg P20g/ha, 

The Inter crop experiment was supplied with %0 kg N and 40 kg 
P205^ha* This was the recommended fertilizer doss for sorghum. 

For the inter csop all of the P20g and half of the N were

applied as a basal dose and the remaining N was applied one
’ *

month after sowing. Interoulture and plant protaction 

operations wars done uniformly under both systems.

CM
.to

cn
oi «

SI a

CD
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9*. IQQ-aead ualght (g)

10.. Total dry matter (g)
11.. Yield/plant (g)

12. Harvest index
13. Grain yield of sorghum

Five plants uere selected randomly for observational 
purpose from each entry in each replication,

1 * Days to 50$ flowering?- Days required from sowing
to flowering of 50$ plants in a plot wars recorded;

2.. Days to maturity ?- Days required from sowing to 
maturity of all the plants wars recorded,
3. ’ Height of plant (cm)s- Height of the plants »from
ground levelto the tip of the plant was recorded at the time 
of maturity.

A4. Plant spread (cm4) ?- The maximum width of the plant 
was measured, at the time of maturity in the north-aouth(3,j) 
and eesWuest (s^) directions and plant spread was expressed 

as S1 x ^2*

5. _ Humber of primaty branches?- The total number of 
branches growing on main shoot ware noted,

6. Number of secondary branches .total number of 
branches grown on each of the primary branches uere noted.

7.. Number of pods/plant *- The effective number of 
pods/plant were counted at the time of harvest.
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8* Number of saeda/pod The seed from five randomly
selected pods/plant were counted and average seed number uaa 
calculated*

9* 100-seed weight l- IQO-sesdsuflrom each of the
selected plants ueca taken, weighed in g and average was 
worked out*

10, Total dry matter s- Total weight of the plant
alongwith pods was taken after drying the uprooted plants*

11* Yield/plant s- The total harvested seeds from a
plant ware weighed in g.

12* Harvest index Harvest index uaa calculated with
the help of the formula

Economic yield 
Biological,yield

13* Grain yield of sorghum $- Grain yield of sorghum
in the intercropping experiment was recorded for the entire 
plot and yield/ha was calculated*

3*2*3 Statistical methods

The following statistical methods were followed 
for analysis of the data*

3*2*3.1 Analysis of variance

Analysis of variances were worked out on the basis 
of Randomized block design analysis in respaot to all the
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characters* The standard procedure was followed (Penas and 

Sukhatmep 1978)* Sri tieel differences (CO) was calculated as 

follows s

SE m
n.S* for error 
No,of replications

CD « Standard error ^ 2 x *tf at S% level 

Uherev

t « Table value vt* at level for error 

degree of freedom*

3*2*3*2 The genotypic and phenotypic variances ware

calculated by following expected mean squares as 

follows s

Source of 
variation

D.F, S.S* n.s* Expection of 
M*S*

Replication (r-1) - 1 si mm mm

Treatments (t-1) -03 S2 2 269* t6 9
Error (r-1)(t-l)683 - S3 26 ®

Total (rt-l)fr 167 mm -

Where*

t m Number of treatments 

r * Number of replications 

» Replication mean squares.
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S
S
2
3

a

ss

Treatment mean squares 
Error mean squares 
Environmental variance

Genotypic variance

Genotypic variance (| g) Tr.PUS- * E.PUS*
r

ty
Phenotypic variance (g p) a Genotypic variance ♦ Error varianc*

Genotypic and phenotypic coefficients of variation ware 
calculated according to Surton (1951)*

Genotypic coefficient of variation * £3-—- x 100
x
£PPhenotypic coefficient of variation « x 100

x
Where,,

^ g 3 Genotypic standard deviation
■^p » Phenotypic standard deviation

x *» General mean of character

The standard deviations uere calculated by taking the root 
of respective variances*.

3.2.3*3 Heritability and geneticadvance
The heritabilityp in broad senae estimates ware 

calculated according to the method suggested by Lush (1940),

62Q
Heritabillty (H) - -.—... x 100

g2p
Where,

2£g » Genotypic variance
2tf p « Phenotypic variance
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The expected genetic advance was calculated for 
each of the characters by the formula suggested by Lush 
(1949)*

4Genetic advance (G,A«) *£9 x K
6 P

Uhsre*
K » Selection differential at S% level 

i.a. 2,06
2£ g « Genotypic variance 

g-p • Phenotypic .standard deviation

Genetic advance in percentage expressed interms of mean,
\ *

G.A.
x 100 

x
Whore*

G.A, « Genetic advance 
x *» General mean of character

3*2*3,4 Simple correlations

By using formula suggested by Johannson at, al. 
(1955) the correlation coefficient (r) were calculated.

Cov* (X*Y»)

Where*
r * Correlation coefficient between X and Y

2 '5 x « Variance of x 2£y 9 Variance of y
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Quantity (X2) • K (n log s'*

Where,

K » Treatmant d*f• x environment d*f«

3« Correction factor (6) • 1 + y
n t 1

nK

U ** (1. d.f.) - —f

This uaa compared^froffl *2 table at 5% and \% level of significance

When the variancaa uare homogenous, *F' values 

were calculated as follows $

m E«W«3« for genotype x environment
Pooled error

Uhora,

=» Ratio for interaction 

E.M.S.a Error mean squares

3«2«3»5 Tjg&UjQaiafm^

The homogeneity of error variances was tested 

by using Bartlett's test (Panse and Sukhatme, 1978)*

1* Pooled estimates of variance (a2) * —jp£/*sr 

Uhere,

n ■ Number of environmente/locationa ,
2sr * r times the joint estimates of error 

variances ^

C
M*»»o»o•-i

c
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Genotype mean squares
692

Average genotypic differences ovdr aysterna

Pooled error based on 249 degrees of freedom
✓

Genotype mean squares 
G x C'K.S.

F ratio for genotypes 

Genotype x environment mean squares

When the variances were heterogenous* the following 
calculations were made*

Weighted analysis of variance

Where*
Wi » Weight
r • Number of replications 

Si2 m Corresponding error mean squares on/ 

plot basis

2

Where*

do2 «

F3 *

Where*

r3 *

G x £.i%S.
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UiPi where» Pi

Uiti where. ti

G

Si

a Systems total

• Pi tans for each strain at each system 

=» Sum of yiti over all the strains

• Columnwise crude sum of squares obtained 

in each column

Total S«S# « £wiSi - C

Uharei

C * G
t £Ui

t » Number of treatments
I !

, t 
i i 
• i

■ //
- ,4 f 'y* f
i' /

3* 3* for places « — ^(UiPl^) • C

SvS, for treatments **
IWl * / 1 \-.-wjS

S,S, for interaction (l) <* Total S*3*-Place S.S .-Treatment, S,S

*3 X"
(n-4) (n-2)

n(.n > t -3)
(I)

■*/ * r

■' /

■ Vi
Where,

r

n is the number of degrees of freedom on which the; j' 

error mean square is based in each experiment *166

t • Number of treatments * 84
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4. EXPERIMENTAL RESULTS

The experimental results recorded on various 
characters in both sole and intercropping systems are 
presented below under different headings*

1* Mean performance
2* Analysis of variance
3. Homogeneity and Heterogeneity teat
4* Phenotypic and Genotypic variation
5* Heritability and genetic advance
6* Simple correlations

4*1 Mean performance

Results on mean performance are presented in Table
2 to13.

4,1,1 Days to 50% flowering

Days required for 50% flowering under the two 

cropping systems were at par.

Days required for 50% flowering for SC elections 
were more or less similar to overall mean under the sols and 
intercropping systems. Days required for 50% flowering for 
1C selections ware lass than the overall mean under sole 
cropping but wars similar to overall mean under intercropping.

The standard check SDK 1 required 124 days to 50% 
flowering under sole crop, and 135 under intercrop, OQt of
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S5 SC salections» under sale cropping, 12 SC selections 
requirsd mors number of days o to 50$ flowering than check 
while none was earlier than the check. Under intercropping 
28 SC selections ware earlier than the check and the rest 
uara at par.

Out of 25 1C selections* under solacropping only 
two IC selections were late in flowering than check and rest 
ware at par. Under intercropping 14 1C selections were 
earlier than the check and the rest were at par.

'4.1.2 Days to maturity

Days required for maturity under the two crapping 
systems were at par.

Days required for maturity of SC selections under 
sole and intercropping were more then overall mean. Days 
required for maturity for 1C selections were less than the 
overall mean under both the cropping systems.

The standard check SON 1 required 197 days for 
maturity under sole cropping and 195 days under intercropping. 
Out of 55 SC elections^under sola cropping, 11 matured 
earlier than the check and rest were at par. Under intercroppin 
also 11 SC selections matured earlier than check and rest 
ware at par.

Oqt of 25 IC selections,under sole cropping 6 1C 
selections matured earlier than the check and reat were at
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at par* whereas under intercropping 8 IC selections had 
early maturity than chock and rest were at par*

4*1.3 Plant height

The difference in mean height in tha tuo cropping 
was nonsignificant*

The mean height of SC selections under sola 
cropping uas less than over all mean* uhareas under inter 
cropping it uas more or less similar to over ell mean* The 
mean height of IC election uas greater than overall mean 
under sola cropping and mote or leas similar to overall 
mean under intercropping*

The check variety BON 1 had mean height of 133 cm 
for sole crop and 160 cm for intercrop* Out of 35 SC 
selections* under sole cropping, only one SC selection had 
lass height and rest ware at par* Under intercropping tuo 
SC election had more height than check and 3 1C selections 
had less height than check*

All 25 IC selections* under sole as uell as 
intercropping wore. at par with SDN 1*

4*1*4 Plant spread

Tha difference in plant spread in the tuo cropping 
systems uas nonsignificant.
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The naan spread of SC selections was more or 
less similar to overall mean under Doth the cropping systems. 
The mean spread for 1C selections uas also more or lees 
similar to overall mean under both the cropping systems.

The standard cheek BON 1 had mean spread of 
2 23263 cm for sola crop and 3165 cm for intercrop. Out of 

SS SC siactions, under sole cropping, two SC selections had 
more spread than check and rest were at par. Under 
intercropping only one SC selection had more spread than 
check and rest were et par.

Under sole cropping all 25 1C selections were at 
par with check, while under intercropping one XC selection 
was found with less spread than check and rest ware at par.

4.1*5 Number of primary branches

The difference in number of primary branches in 
the two cropping systems was nonsignificant.

The mean number of primary branches for SC selections 
was more or lees similar to overall mean under both the 
cropping systems, flora or less similar results ware obtained 
for mean number of primary branches for 1C selections. The 
standard check BON 1 had 16.30 mean number of primary, 
branches in sola crdp and 18.40 under intercrop. Out of 
55 SC selections, under sols cropping, 4 SC selections were 
with less number of primary branches than check and rest 
were at par, under intercropping 18 SC selections were with
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lass number of primary branches than check end rest ware 
at par.

Out of 25 1C selections,under sola croppingf 
7 XC selections uora with less number of primary branches 
than check and rest were at par. Under intercropping 11 
1C selections ware with less number of primary branches than 
check and rest uara at par.

/

4.1,6 Number of secondary branches

Under sole cropping the mean number of secondary 
branches uas significantly higher than intercropping.

The mean number of secondary branches for SC 
selections, under sole and intercropping uas mors or less 
similar to overall mean. The same results were obtained for 
mean number of secondary branches for 1C selections.

The standard variety SON 1 had 37 secondary 
branches under spls cropping and 11.S under intercropping. 
Out of S5 SC selections, under sole cropping,8 SC selections 
uere with less number of secondary branches than check and 
one SC selection uere with more number of secondary branches 
than chsok. Under intercropping 4 SC selections uere uith 
more number of secondary branches than check and rest 
uere at par.



32

Out of 25 IS selections* under sole cropping 

6 XC selections were with lass number of secondary branches 

than check and rest ware at par«while under intercropping 

all were at par with the check.

4,1,7 Number of ooda/olant

The difference in number of pods/piant in the two 

cropping systems was nonsignificant,
t

The mean number of pods/plant for SC selections 

was more or less similar to overall mean under both the 
cropping systems* The mean number of pods/plant for IC 

selections* under sole cropping uaa less than overall mean 

and, under intercropping* more or less similar to overall 

mean.

The variety BON 1 had 234 poda/plant under sola 

crop and 176 undar intercrop. Out of 55 SC selections* 

under sole cropping*only two SC selections were with more 
pods than check and one SC selection was with less pods/ 

plant than check. Under intercropping 8 SC selections were 

with lees pods than check and rest were at par,
•

Under sola cropping all 25 1C selections were at 

par with check, and under intercropping 4 IC. selections wars 

with less pods than check and rest ware at par.

f
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4.1.8

The difference in number of seeds/pod in the two 

cropping systems was nonsignificant*

The mean number of eaeds/pod for SC selections was 
more or lose similar to over all mean under both the cropping 
systems* The mean number of aeads/pod for 1C selections 
under sole crop was greater than overall mean and unddr 
intercrop it was lass than overall mean*

The variety BON 1 had 4*08 seeds/pod under sole 

crop and 3*82 under intercrop* Out of 55 SC eelactions,under 
sols cropping.only two had more seede/pod and rast were at par 
while under intercropping 10 SC selections were with more 
number of aeeds/pod and rest were at par*

I

Out of 25 1C selections, under sole cropping only 
one 1C selection was with more seede/pod and rast were at par. 
Under intercropping only two IC selections ware with more 
seeda/pod and rest were at par*

4*1*9 1Qa-oaadweight

The difference in 100-saed weight in the two 
cropping systems was nonsignificant*

The mean 100-seed weight for SC selections as well 
as 1C selections was mors or less similar to overall mean 
under both the cropping systems.
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The standard check SON 1 had 1Q0*aeed weight of 

9*63 g undar sola crop and 10,91 undar intercrop. Out of 
35 SC selections, under sole cropping,only one had higher 
100-seed weight than cheok and rest ware at par, Undar 

intercropping 11 SC selections were with more lOQ-rsaad 
weight than t check and rest were at par.

Out of 2S 1C selections,undar sole crop only one 
XC selection was with Aore 100-seed weight than cheok and 
the rest ware at par* while undar intercropping 4 XC 
selections ware with more 109-sesd weight than check and 

rest ware at par,

4,1,10 Grain vield/olant

The difference in grain yiald/plant in the two 
cropping systems was nonsignificant, although in general, 

yield was higher under sole cropping.

The mean grain yield/plant for SC selections 
and IC selections was more or leas similar to overall mean 
under both tha cropping systems,

l

Tha standard cheok BON 1 produced 29,17 g grain 
yield/plant under sole cropping and 37,09 g under 
intercropping. Out of 55 SC selections,under sola cropping^ 
only 3 yielded more than check and rest were at par.
Under intarcropping only one yielded more than check and 11 
SC selections yielded less than check.



35

Out of 25 1C selections undar sole cropping all 

were at par and under intercropping 9 ZC selections yielded 

less than the check and rest ware at par*

4*1,11 Total dry matter

The difference in total dry matter in two cropping 

systems uaa nonsignificant.

mean total dry matter for SC selections ues greater 

than tha overall mean under both the cropping systems whereas 

mean total dry matter for ZC selections was lass than the 

overall mean under both the cropping systems*

Tha standard variety SON 1 had the total dry matter 

of 215 g under sole cropping and 145*5 g undar intercropping. 

Out of 55 SC selections,under sole cropping^only two SC 

selections produced mors total dry matter and only one SC 

selection produced less total dry matter than check. Undar 

intercropping 9 SC selections produced more total dry matter 

than check and rest ware at par.

Out of 25 XC selections, under sdile crapping all 

£C selections ware at par with the check. Under intercropping 

only one IC selection had more total dry matter and only 

one XC selection had lees total dry matter than check.

4,1,12 Harvest index

The difference in harvest index in two cropping 

systems was nonsignificant.
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The mean harvest index for SC selections and 1C 

selections uas more or lees similar to overall mean under 

both the cropping syatiroa.

The standard variety BDW 1 had the harvest index

of 0.2250 under sole prop and 0,2104,under ihtercrop. Out
/ *

of 55 SC selections, under sola cropping^only one uas uith 

greater harvest index and 8-uere uith louer harvest index 

than check. Under intercropping only one uas uith greater 

harvest index and 3 uere uith louer harvest index than check.

Put of 25 1C selections, under sole cropping only 

one IC selection uas jfcith louer harvest index than check and 

rest were at par and under ^inter ; cropping only one IC 

selection uas uith louer harvest index than check and rest 

uere at par.

4«,2 Analysis of variance

Analysis of variance uas done to assess the 

variation in the papulation for 12 characters and is 

presented in Table 14 and 15.

Analysis of variance shous that the treatment 

differences uere significant at 5% level, in resjbect of all 

the characters studied and at *{% level in respect of days 

to 50$ flowering, days to maturity, number.of seeda/pod,, 

grain yield/plant and harvest index, under sole as well as 

intercropping systems. In intercropping the characters
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plant height, number of primary branches, number of pods/plant, 

100-ssed weight and total dry matter ware also significant at 
1% level. Thus a wide range of variability uas present in 
the material for yield and its contributing characters.

Under sole cropping, out of SS SC selections 
entry numbers 27 and 76 for grain yield/plant, entry number

t

2 for 100-seed weight, entry number 17 and 76 for number of 
ssads/pod, and entry number 14 and 25 for pode/plant showed 

superiority over the check BON 1, Under intercropping entry 
number 4 for grain yield/plant, entry number 18 and 74 for 

100-eeed weight and entry number 1 and 80 for number of seeds/ 
pod ware significantly superior over the check BON 1,

Under sole cropping, from the 1C selections entry 
number 9 for number of saeda/pod was superior over the check 

BON 1, Under intercropping entry numbers 9 and 63 for 100- 
aeed weight and entry number 52 for number of aaede/pod ware 

significantly superior over the check BON 1,

4*3 Homogeneity and He be roaenaitv tea t
4,3,1 teat of homogeneity

To test homogeneity of tha error variances for 
two different crapping systems Bartlett's test uas carried 
out. Results aree presented in Table 16,

Out of 12 characters, only 4 characters /iz. days 
to 50$ flowaring, days to maturity, plant height and plant
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spread showed homogeneity of error* Pooled analysis'for these 

four characters indicated significant differences between 

genotypes* However, cropping systems and genotypes x systems 

interactions were nonsignificant*

4,3,2 Test of heterogeneity

Error variances for the remaining 8 characters were 

heterogeneous* Significance of these 8 characters was tested 

by weighted mean, analysis* Results are presented in Table 17*
j

« i
/

Genotypes x systems interactions for the characters / 

number of primary branches, number of pods/plant, number of f 

seeds/pod, grain yiald/plant and harvest index ware nonsignificar

Interaction for the characters secondary branches, 100-see^
J

weight and total dry matter ware found to be significant* '

4,4 Phenotvoic and Genotypic variation

Phenotypic and genotypic variances and phenotypic 

and genotypic coefficients of variation were estimated by 

the formula given by Burton (1952)* Results are presented 

in Table 18 and 19*

4,4,1 Dava to 90% flousrlno

The range end mean for days- to 50$ flowering were 

more or lass similar under sols and intercropping* However, 

the variances and coefficient of variation, both phenotypic 

and genotypic were higher under intercropping systems*
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414.2 Dave to maturity

The range and mean for days to maturity uera 
also more or less similar under the tuo cropping systems. 
However, there was, in general, slight delay in maturity 
( 5 to 6 days) in the sole crop as compared to intercrop.

The phenotypic and genotypic variances as uell as coefficients 
of variation were higher in sole crop than in the intercrop,

4.4.3 Plant height

The plant height ranged from 100.8 bo 159,2 (mean 
134/52) cm ie sole crop and from 130,2 to 200,9 (mean 157,67) 

cm in interetopping, thus plant height increased under 
intercropping,. Phenotypic and genotypic variances and 
genotypic coefficient of variation were higher under 
intercropping.

4.4.4 Plant spread

The range of plant spread was 1414,0 to 5830,0
2 2 cm under sola crop and 1457,0 to 5222,7 cm under

intercropping. The Phenotypic and genotypic variances and

phenotypic coefficients of variation were much higher under
sole cropping as compared to intercropping,

4*4.5 Humber of primary branches

The range and mean of number of primary branches 
usre more or less similar under the tuo crapping systems. 
However, the variances and coefficients of variation uera 
higher under intercropping as compared to sols cropping.
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4*4'6 Number of secondarv branches

The range of number of secondary branches was 
very uidsr in the sole crop (12.8 bo 51.5) than in bhe 
intercrop (4.4 to 22.4). Although the variances usre 
higher under sole cropping than unddr inbarcropping, the
coefficients of variation were more or less similar under

/

the two systems.

4*4.7 Wumbar of ooda/olant

The range'and mean of pods/plant uere higher under 

sole cropping as compared to intercropping. This uaa also 
reflected by the greater variances and coefficianta of 
variation observed in eels crop than in intercrop.

4,4.8 Number of saeda/ood

The range and mean of saeds/pod were more or 

leas similar in the tuo cropping systems. However, the 
variances and coefficients of variation ware higher in the 
intercrop.

4.4.9 100-aeed uetoht

Although the range of 100-aesd uedjtfjhfc uaa higher 
under sole crop, the mean uas slightly higher in the 
intarastop? The genotypic variances and coefficients of 
variation.uere higher under sole crop as compared to 
intercropping.
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4.4.10 Grain yield/plant

The rang a and inaan of gr&in yield/plant wore higher 

under sols cropping than under intercropping. The phenotypic 

variance and coefficient of variation were higher at the 

phenotypic level under sole cropping, uhile at the genotypic 

level these parameters wore higher under intercropping,

4.4.11 Total drv matter

The range and mean of total dry matter uara higher 

under sols cropping as compared to intercropping. Phenotypic 

and genotypic variances and phenotypic coefficients of variatioi 

were greater under sole cropping,

4.4.12 Harvest index

Although the mean of harvest index yas slightly 

higher under intercropping, the range uas wider under sola 

cropping. The variance and coefficients of variation uere 

higher finder sain cropping at the phenotypic level, but at
•* S*vVi*

the g^inptypie level these parameters were similar under the 

tuo cropping systems,

4,5 Heritability and genetic advance

The results on heritability and genetic advance 

are presented in Table 20,

4.5,1 Heritability.

Xn sole crop, days to maturity had the highest 
heritability estimates (61,63%) fallowed by days to 50%
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flowering (43.65%) and number of seeds/pod (33.08%).
t *

In intercrop grain yield/plant had the highest 
heritability (62.12%) followed by days to 50% flowering 
(55.65%), total dry matter (51.00%), 100-eeed weight 
(50.89%) and number of seeds/pod (50.50%).

The characters number of primary and secondary 
branches, number of pods/plant, plant spread and plant 

height had low heritability estimates under sole cropping 
while number of secondary branches, plant spread and 
pods/plant had low heritability estimates under intercropping.

4.5.2 Genetic advance

In sola crop the highest genetic advance was 
found for grain yield/plant (18.23%) followed by number of 
secondary branches (14.84%) and harvest index (14.84%).

In intercrop the highest genetic advance was found 
for grain yield/plant (35.98%) folloued by number of primary 
branches (27.95%), total dry matter (23.19%) and harvest 
index (19,86%). In general, in case of roost of the 
characters studied more genetic advance was expected under 
intercropping than under sole cropping.

4.6 Correlation studies

Results of correlation studies are presented in
Table 21.

i
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4.6.1 Srain vield/olaot uith o t ha r characters

In sola crop, yield showed positive and significant 
correlations with number of secondary branches, number of 
aeeds/pod and harvest index*

In intercrop yield had positive and significant 
correlations with number of primary branches, number of 
pods/plant, total dry matter and harvest index*

8.6*2 Number ofprimary branches uith other characters

In sole crop, secondary branches and total dry 
matter showed positive and significant correlations uith 
primary branches. In intercrop, positive and highly significan 
correlation was noted between number of primary branches on 
one hand and number of secondary branches, number of pods/ 
plant and grain yield/plant on the other.

4.6.3 Number of secondary branches with other characters

In sole crop, total dry matter was positively and 
significantly correlated uith secondary branches*

In intercrop, number of pode/plant had positive 

and significant correlation uith secondary branches*

4.6.4

In sole crop, the correlation of number of pode/plant 

with the other characters was insignificant.
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In intercrop association between number of pods/ 
plant on one hand and total dry matter and grain yield/ plant 
on the other hand was significantly positive while the 
.association with 100-sead weight was significantly negative*

4*6.5
Association of seeds/pod with yield/plant was 

positive and significant in sole crop while it was positive 
but nonsignificant in the intercrop* Correlation of seeds/ 

pod with the other characters was nonsignificant*

4*6*6 lOO-seed weight with ramainlrmcharacters

Association of 100-seed weight with other characters 
in both the cropping systems was nonsignificant except with 
number of pods/plant in intercrop* The character 100-seed 
weight had negative but nonsignificant association with yield/ 

plant and harvest index in both cropping systems*

4,6*7 Total drv matter with remainingcharacters

In intercrop, total dry matter was positively 
associated with all the characters except harvest index* 
However, in intercrop only the correlation with pods/plant 
and grain yield/plant wara significant. In sole crop, the 

association of total dry matter with number of primary and 
secondary branches was significantly positive*
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5. DISCUSSION

The present investigation use undertaken uith the 
object of studying performance of early generation selections 
of pigeonpea mads under sols and intercropping systems* A 
total of 55 sola crop (SC) selections and 25 intercrop (ZC) 
selections usre evaluated albonguith 4 check varieties under 
the tuo cropping systems*

Phenotypic and genotypic variances and their 
coefficients of variation* haritability and genetic advance 
uere studied under sole and intercropping systems*
Correlation study uas made to asses the association between 
two characters under the two cropping systems*

Differences in the mean values for sols and 
intercropping systems uere nonsignificant for almost all the 
characters studied except secondary branch number* Although 
the mean number of days required for 30% flowering and maturity 
uere at par in the tuo cropping systems* the comparisen of 
the selection uith the standard ehack BON 1 indicated that 
the flowering behaviour of tha SC selections uas different 
from that of the 1C selections under sole cropping* The 
behaviour of SC and IC selections uith regard to maturity did

in n C
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not differ in the,two cropping systems when compared with 
SDN 1.

In general, plant height increased in the intercropping.
Uith regard to plant height, the SC selections had different
behaviour in tha tuocropping systems uhila 1C selections uere
at par uith SDN 1 in tha tuoc cropping systems. In general j
plant spread was more under sole cropping. Tha S6 and XC
selections had more or lass similar behaviour under the tuo
crapping systems with respect to plant spreads hen Conn fared 
-to G>Di.

Although the mean number of primary branches in tha 
tuo cropping systems uare more or less similar for the tuo 
types of selections, it uas evident that uhen compared uith 
SON iv more number of IC selections had relatively less primary 
branches than SC selections.

Under sole cropping the pigeonpea plant produced 
significantly more secondary branches than under intercropping. 
The behaviour of the SC and IC selections uith regard to 
secondary branch number uas differential in the. tuo cropping 
systems uhen compared to 00N 1,

In general more number of pods uere borne/plant 

under sole cropping than under intercropping.Uhan compared uith 
BON i, tha SC and IC selections differed only under sole cropping

For number of saecls/pod the SC and IC selections 

differed under intercropping. Mora number of SC selections had
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higher saad number/pod than IC selections. In general, IQO-sead 

weight was higher under intercropping than under sola cropping. 
Howevert the behaviour of SC and IC selections was more or lees 
similar in the two systems.

Grain yield/plant did not differ significantly in the 

two cropping systems, although sole crop yield uae higher than 
intercrop yield. It was evident that some SC selections 
proved better than SON 1 under sole cropping* IC selections 
were not superior to BON 1 under sole cropping* However, under 
intercropping many 1C and SC selections were poor yielder than 
SON 1. SON 1, thus, seams to have batter competitive ability 
under intercropping and hence is suitable for this cropping 
system.

In general, more total dry matter was produced under 
sole cropping than- under intercropping. Uhen compared with the 
checks BON 1, the SC selections produced relatively more dry 
matter than IC selection under both cropping systems. Harvest 
index did not differ significantly in the two cropping systems. 
However, more number SC selections had low harvest index than 
SON 1 as compared to IC selections.

. i
"v

Thus, it can be concluded that the behaviour of SC 
and IC selections was significantly different for.days to 
50$ flowering under sole cropping and for plant height, 
secondary branches and number of saeds/pod under both the
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cropping systems* Selections mads under both the cropping 
systems for grain yield and other traits on the ip basis of 
plant performance* For the selection to be effective, it 

is necessary to select and evaluate on unit plot baaie rather 
than on individual plant basis*

5.2 Significance of .interactAon

According to 8artllstfs test the homogeneity of 
experimental error and test of interaction uaa carried ofct 
for all the characters* From the test it was revealed that 
among the characters studied error variances ware homogeneous 
for days to 50$ flowering, days to maturity, plant height and 
plant spread* Pooled analysis for these four characters indicated 
significant differences between genotypes* However,cropping 
systems and genotypes x systems interactions were nonsignificant.

The characters yhich showed heterogeneity of error 
were analysed with theh help of weighted analysis of variance 
and it was revealed.that genotypes x systems interaction for 
the charactersnumber of primary branches, number of poda/plant 
number of aeeds/pod, grain yiald/planta and harvest index were 

nonsignificant* Interaction for the characters secondary, branches 
100-seed weight and total dry matter were found to be significant. 
Nerkar (1980) and Tarhalkar and Rao (1980) observed appreciable 
genotype x cropping system interaction and also genetic 
component in the adptation of pigeonpea to intercropping with 
so rghum.
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5,3 Phan.Q-bv.alc and oanofevoic coam^^

The amount of variation in quantitative characters 
is measured and expressed as variances* The phenotypic 
variance present in the character does not glee a true account 
about variation yhioh ia fixable in succadding generations, 
uhile genotypic variation ia the amount of fixable index 
from one generation bo another*

For most of the characters under phenotypic variances 
were greater under sole cropping than under intercropping.

High phenotypic coefficient of variation was observed for 
character like days to maturity, plant height, plant g 
spread, number of pods per plant, 100-seed weight, grain 
yiaid/plant, total dry matter andnharveat index under sola 

cropping than under intercropping. For rest of characters, 
phenotypic coefficient of variation was high under intercropping.

Gan^uli and Shrivastava (1969) reported wide range 
of phenotypic variability for number of pods/plant, plant 
height and yield, Bathnasuaroy .et a|,. (1973) reported wide 

range of phenotypic variability for plant height, days to 
maturity, 100-seed weight and grain yield. Gupta et al,
(1975) reported high variability for pods/plant, plant height*? 
days to maturity and 100-seed weight.

The genotypic variances were greater under sole 
cropping than under intercropping for days bo maturity, plant 
spread, 100-seed weight and total dry matter* For rest of the
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characters it was greater under intercropping*

In general» the genotypic coefficients of variations 
yare greater under intercropping* For plant height and harvest 
index the genotypic coefficients of variation yere mors or less 
similar in both cropping systems but more variation uaa present 
for the character number of primary branches and grain yield/ 

plant*

Chandra jat al. (1975) reported high genotypic 
coefficients of variation for yield/plant and number of primary 
branches* Malhotra and Sodhi (1977) reported high genotypic 

coefficients of variation for primary and secondary branches* 
Godawat (i960) reported high genotypic coefficients of 
variation for number of primary branches and grain yisld/plant

5,4 Heritabllltv and genetic advance

Herltability in broad sense refers to the ratio of 
genotypic variation to the total observed variation* As 
heritability is the measurement of transmission of an attribi 
from one generation to the other* the estimates of heritabil/ 
for different quantitative characters assume greater imports 
in selection programme. The characters having high heritabl 
coupled with high genetic advance are of great importance U 
those having low heritability and loy genetic advance*

Among the characters studies under sole cropping, 
days to maturity had the highest heritability and rest had 
moderate to lou heritability. Under intercropping days to
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flowering, number of ssads/pod, grain yiald/plant, 100-seed 
weight and total dry matter had high hsritability, Pandey 

(1972) reported the highest hatibability for grain yield/plant* 
Similar results were obtained by Munoz and Abrams (1971) and 
Khan and Rachie (1972), Kumar and Hague (1973) reported the 

highest hsritability for seeds/pod.

Under sole oroppingf grain yield/plant, harvest 
index, number of secondary branches ad and poda/plant had 
the highest genetic advance whereas under intercropping 

number of primary branches and grain yiald/plpnt had the 
highest genetic advance, Kumar and Hague (1973) reported 
the highest genetic advance for grain yield/plant, Gupta 
at ql, (1975) reported the highest genetic advance for number 

of branches and pode/plant, Similar results were obtained by 
Malhotra and Sodhi (1977),

Among the characters studied, under intercropping, 
grain yiald/plant had the high hsritability coupled with 

high genetic advance indicating suitability of selection for 
further improvement. Under sola cropping days to maturity 
and under intercropping days to SQ% flowering, number of seeds/ 
pod and 100-seed weight had high hsritability coupled with 
lower genetic advance, Hireroath and Talawar (1971) observed 
high hsritability estimates coupled with low genetic advance 
for number of seeds/pod and 100-saad weight. Under sole cropping 
the characters plant height and number of primary branches had
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lou heritability coupled with lower genetic advance Indicating 
that they are much influenced by nongenetie factors* Under 
sols cropping harvest index and under intercropping number of 
primary branches had moderate heritability coupled with high 
genetic advance*

Under sole cropping the characters number of secondary 
branches, number of pods/plant and grain yield/plant had low 

heritability coupled with high genetic advaece* These characters 
can be improved by selection*

3*5 Correlations

The correlation coefficient is used as a measure of 
the degree of association between two characters* Under 
intercropping grain yield was positively and significantly 
correlated with primary branches* Thoyat (1955), Seohar and 
Nigam (1972), Veeraswamy at al, (1973) and Godauat (1980) 

reported that grain yield was positively correlated with 
number of primary branches*

Under sole and intercropping grain yield was 
positively and significantly correlated with secondary branches 
and harvest index* Bsohar and Nlgam (1972) 1 RafchnasuamY,at al. 
(1973), Sharma and Asaua (1977) reported that grain yield 

uaa positively correlated with secondary branches." Positive 
and significant correlation was noted between primary branches 
on one hand and on the other hand secondary branches and pods/ 
plant under intercropping. Under sola cropping total dry matter
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while undo? intercropping pods/plant Had positive and 

significant correlation with secondary branches* Qsohar and 

Migaro (1972) reported that poda/plant had positive correlation 

with number of secondary branches*

Association of seada/pod with yiald/plant uaa positive 

and significant under sola cropping whereas it use positive but 

nonsignificant under intercropping* The character 100-seed 
weight had negative but nonsignificant association with yield/ 

plant and harvest index under both cropping systems*

Under intoretopping, total dry matter was positively 

associated with ell the characters except harvest index*
However, only the correlations with pods/plant and grain yield 

were significant* Under sola cropping the association of total 

dry matter with number of primary and secondary branches was 

significantly positive*

The present studies have thus indicated that there 

was tremendous variability for yield and yield contributing 

characters In the sola and intercrop selections evaluated under
,'i . « ' > • •

the two cropping systems* The observations made on single

plant basis revealed that for. soma characters genotype,, x cropping
• 1 ' . . ‘ -

system interactions were significant* However* evaluation of 

performance on unit plot basis would throw more light on such 

interactions* Association of yield with other characters
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differred in the two cropping systems, thus indicating the 
importance of selecting for different parameters while making 
pigeonpea selections for the two cropping systems* Comparison 
of performance of the SCsalections with the beet check variety^ 
i.e,, BON 1 revealed that there are some selections which are 
superior to the check and hence, need further gteating*
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6. SUMMARY

A total of 55 sole crop selections and 25 intercrop 
selections were tested alongwith standard check varieties 
under sole and intercropping systems with the object of 
dsterming whether selections made under two cropping systems 
behave differentially*

Study was made under following headings viz, mean 
performance, test of interaction, phenotypic, genotypic 
variances and their coefficients of variation, heritability, 
genetic advance and correlations*

6*1 Performance of SC selections and XC selectIona was
compared with BON 1 check under sola and intercropping systems 
overall mean of two cropping aystems was compared*

Differences in the mean values for sole and 
intercropping systems.were nonsignificant for almost all the 
characters studied except secondary branches*

In general more number of pods ware borne/plant 

under sole cropping than under intercropping* When compared 
with BON 1, the SC and IC selections differed only under sole 
cropping*

Grain yield/plant did not differ significantly 

in the two cropping systems, although sols crop yield was 
higher than intercrop yield*. It was evident that soma SC
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selections proved batter than BON 1 a under sole cropping*
1C selections ware not superior to SDN 1 under sola cropping. 
However, under intercropping many 1C and SC selections were 
poor yielded than BON 1* BON 1 thus seems to have better 
competitive ability under intercropping and hence is suitable 
for this cropping systems* note number of SC selections had 
lou harvest index than BON 1 as compare to 1C selections*

6*2 According to Bartllet's test the homogane% of 

experimental error and teat of interaction was carried out 
for all the characters* It yas revealed that among the 
characters studied error variances, ware homogenous for days 
to SQ% flowering, days to maturity, plant height and plant 
spread* Cropping systems and genotypes x system interactions 
were nonsignificant*

fha charactara which showed heterogeneity of error 
were analysed with the help of weighted analysis of variance 
and it was revaalad that genotypes x systems interaction for 
the characters number of primary branches, number of pads/plant, 
number of seeda/pod, grain yiald/plant and harvest index ware 

nonsignificant* Interaction for the characters number of 
secondary branches, 100-seed weight and total dry matter were 
found to be significant*

6*3 Analysis of variance had shown significant differences
among all the characters studied under sols and intercropping 
systems*
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6,4 High phenotypic coefficient of variation was 
observed for characters, days to maturity, plant height, 
plant spread, number of poda/plant, 100-seee weight, grain 
yiald/plant and harvest index under sole cropping than under 

intercropping. For rest of the characters it uas greater 
under intercropping.

In general, the genotypic coefficients were greater 
under intercropping than under sola cropping. For plant 
height and harvest index the genotypic coefficient of 
variation uas more or less similar undar both cropping systems• 
Bore variation uas present for the characters number of 
primary branches and grain yield/plant,

6,3 Under sola cropping days to maturity had the highest 
herltability and under intercropping SO# flouering, number 
of seeds/pod, grain yield/plant, 100-saed weight and total 

dry matter had the hlghaet herltability,

6.6 Undar sola cropping grain yiald/plant, harvest 
index, number of secondary branches, number of pods/plant had 

the highest ganetic advance.

Under intarcropping number of primary branches and 
grain yield/plant had the highest genetic advance,

6.7 Under sols and intercropping systems yield had 
positive and significant correlation with branches and harvest 
indsx. Under sole crop total dry matter, while under intercrop
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pods/plant had positive and significant correlation with 

secondary branches*

Association of seeds/pod with grain yiaid/plant 
was positive and significant under sola crop while it was 
positive and nonsignificant under intercrop*

The characters 100-seed weight had negative 
association with yiaid/plant and harvest index under both 

cropping systems* Under intercrop total dry matter was 
positively associated with all the characters except harvest 
index* However, only the correlations with pods/plant and 
grain yield/plant were significant* Under sole crop also 

similar trend was observed*

Under sole crop, the association of total dry matter 
with number of primary and aacondary branches was significantly 
positive*

The Sg and 1C selections need further tasting on 
unit plot basis arrive at a conclusion a^out the validity 
of selections made under the two cropping systems*
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APPENDIX I

Table 2 : Days required for 50$ flowering under aola

and Intercropping systems

Sr, Entry Sole Inter Sr* Entry Sole Inter
So, No, crop crop No, No, crop crop

1 2 3 4 1 2 3 4
*sinselections

23 20 133 124
i: 80 135 135

24 12 128 124
2. 3 121 127

25 1 126 124
3. IS 130 119

26 69 131 11*
4* 37 122 130

27 39 130 126
5, 32 133 127

28 29 122 122
6, 27 121 127

29 74 127 132
7. 2 122 128

30 26 129 120
8. 71 134 122

31 78 129 118
9, 4S 128 129

32 30 134 127
10, 68 12S 120

33 19 133 115
11* 42 125 133

34 72 122 127
12, 24 120 131

/ 35 76 122 125
13, 38 128 124

36 16 135 135
14 18 123 118

37 S 136 127
IS. 70 126 126

38 22 128 132
16, 35 126 126

39 73 130 122
17 44 128 124

40 34 133 133
IS 33 128 122

41 25 129 132
19 7 124 124

42 14 130 130
20 13 133 122

43 - 8 132 125
21 31 127 124

44 40 12? 132
22 6 126 114

/



Table 2 coifed..

116
} ,

132

127 133

126 .130

124 122>

125 119

123 123

127 128

127 124

125 113

129 124

121 128

133 129

12363 47

133 136

122 131

125 125

132 135

.120I 125

133 . 135

127 132

.123 ,131

134 132

124 1.1,8i

122 135

Selections

79 61 122 127

80 46 120 122

Shacks ;

61 81 127 131

82 62 118 122

83 83 124 135

84 84 133 119

Kean for SC 
salesCions

126 126

Reanfor IC 
selections

121 125

Overall P)ean126 126

SE ♦M* 2*86 2.39
CD at 5% 7.93 8.03
System CO 10.00 . 1

6$ 57 127 126

70 59 124 127

71
i •
62 130 124

72 67 127 129

73 63 126 120

74 66 129
’ i
127

75 65 125 135

76 9 128 124

77 10 122 120

67 54 133 117

*Sa

3 4

'V
-

08 m
b m
b

U
) » 

01
 fr »

 <A 
O

l O 
<8

 O 
Ifl

ac
am

«o
w

-*
cD

O
 tfl<

^M
H

 SI 
*a

 . 
> »

>M
U

N
N

t'S
n ff

lS
fr

-*
SD

S8
-*

t)!
‘U

(J
lcn

•f
r cn

*> -4

00<r

U
3

tn o

(M
in 

- tn

on w

tn
tntn

totn
p«*
tn

to C
D

cn to

O 
r» 

tf>. 
to

O
t M

nto

cn 4>
tn tn

cn cn

nsWM



APPENDIX II

Table 3 I Days required for maturity under sole and 

intercropping systems
\

Sr,
No;

Entry
No;

Sole
crop

Inter
crop

Sr*
No*

Entry
No*

Sole
crop

Inter
crop

1 2 3 4 1 2 3 4

SC selections
-

1 80 190 197 22
o

6 197 189

2 3 178 187 23 20 185 172

3 IS 196 185 24 12 193 182

4 37 181 187 2S 1 185 179

5 32 175 188 26 69 194 185

6 27 177 187 27 39 187 172

7 2 196 179 28 . 29 192 185

8 71 184 176 29 74 199 194

9 45 185 179 30 26 200 189

io 68 180 185 31 78 198 189

ii 42 185 186 32 30 197 187

12 24 189 191 33 19 189 177

13 38 203 190 34 72 189 197

14 18 205 189 35 76 167 176

IS 70 185 187 36 16 192 187

16 3S 191 187 37 S 194 185

17 44 187 173 38 22 188 187

10 33 178 172 39 73 198 187

19 7 197 190 40 34 19S 189 -

20 13 199 189 41 25 187 197

21 31 173 l89 42 14 205 196



Tables: Contd. ,

1 2 3 4 1 2 3 4

43 8 195 189 65 48 200 189

44 40 203 195 66 SO 191 181

45 75 201 197 67 54 194 181

46 43 180 188 68 47 186 179

47 23 189 191 69 57 194 187

46 21 196 200 70 59 169 189

49 36 175 182 71 62 181 189

SO 28 184 192 72 67 189 196

51 17 190 195 73 63 189 194

52 41 187 192 74 66 184 187

S3 4 184> 193 75 65 185 196

SS 77 181 181 76 9 187 179

55 79 187 192 77 10 187 175

1C 78 .11 197 182

56 52 179 189 79 61 193 188

57 64 198 200 80 46 187 182

58 55 169 189 Checks

59 60 191 187 81 81 174 187

60 58 180 187 82 82 182 184

61 51 176 187 83 83 197 195

62 S3 176 175 84 84 182 173

63 49 189 179
Keen for SC 193 187

64 56 182 190 selections
Wean for 1C 186 179
selections
Overall Rean 189 184
se * «■» 5.46 4.76
CO at S% 15.15 13.21

- System CD 13,25



APPENDIX III

Table 4 s Plant height (cm)

Sir** Entry Sole Inter Sr, Entry Sole Inter
No* No*- crop crop No,. No,. crap crop

1 . 2 3 4 1 2 3 4

SiljaJjaftiflflft -

1 80 122*10 150,10 23 20 126*00 151,40

2 3 130,40 146,40 24 12 124,16 177,00

3 15 138.10 160.50 25 1 129,80 201.00

4 37 156,30 159,70 26 69 129,30 .146,00

5 32 153*30 171.30 27 39 140,10 130.35

6 27 133,00 170,60 26 - .^^£124,70 171,00

7 2 117,63 142,53 29 74 138,90 164,00

8 71 126,60 156,60 30 26 121,75 139,50
* ’v

9 45 119,30 162,00 31 78 124,10 134,50 I

10 68 129,00 140,40 32 30 132,26 171,00 j

11 42 119,80 159,60 33 19 112.60 132.00 !

12 24 127.60 162,30 34 72 118,80 148,00

13 38 117.10 151.50 35 76 142.60 153,20

14 18 105,16 162,40 36 16 121.40 170.30

IS 70 121,30 165.10 37 S 119.80 157.40

16 35 111.60 159,60 36 22 111.85 157.00

17 44 116,78 156.30 39 73 100.80 134,00

18 33 113,50 163,60 40 34 117,73 130.00

19 7 130,40 173,30 41 25 122.33 150,00

20 13 105.30 189,90 42 14 131,40 163,00

21 31 112,50 185,32 43 8 120,60 157.00

22 6 153,80 148,00 44 40 136,30 150.03



Table 4 Contd.,

47 119.37 142,00

57 151,00 149,40

59 130,10 169,50

62 133,40 162,00

67 133,30 175,00

63 138,00 179,40

66 126,80 148,20

65 136,90 139,00

9 131,70 153,00

10 126,90 165.50

11 117,70 138,50

61 131,40 163.00

46 114,30 155,40

Checks

81 120,80 163,00

82 122.00 152.00

63 133,10 160,00

84 117,20 144,00

144.80

122,75

141.90

147.90

131.20 

137,00

133.20 

139,30 

135.10

129.20

139.20

salecM&na.

52 122.20

64 134,40

S3 127.00

60 121.40

se 137.90

si 122,30

S3 150,90

49 129,40

56 115,40

48 129,30

SO 122.00

54 119.25

Roan for SC 
aeledtions

128.57 158,30

Mean for IC 
salactions

149.41 156.75

Overall mean 134,52 157,67
S£ * 10.44 9.64

CO at 5% 28,96 26.73
System CO 23,89

151,40

144,00

164,00

168,00

182.00

181,00

136.00
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136,00
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APPENDIX 1M

2Table 5 : Plant spread (cm)

St,
No,

Entry
No*

Sole
crop

Inter
crop

Sr,
No*

Entry Sole 
No* crop

Inter
crap

1 2 3 4 1 2 3 4

Sg^alacULonja

1 80 2151*1 2325*0 23 20 3144,0 5223*0

2 3 3415*0 1910*0 24 12 5076,5 4325*0

3 IS 3042*7 2866*5 25 1 2549.3 2137.10

4 37 4456*1 3378.6 26 69 2670*5 4074*5

S 32 3560*0 2693,7 27 39 3784*3 1917,4

6 27 5064*2 3005.0 28 29 2908*8 3414,0

7 2 4026*0 2750*0 29 74 3425*7 2679.5

8 71 1704*3 2537,0 30 26 2301,6 2498.0

9 4S 2780*4 2577,4 31 78 5830,0 2372,0

to 68 3708*5 3032,0 32 30 2321*6 2823*7.

11 42 4820*0 3206*0 33 19 2524*5 2473*0

12 24 3604*2 3701,0 34 72 5132*5 2283*5

13 38 4143*5 2505*0 35 76 4464*3 3071.0

14 10 2360.8 3248*0 36 16 3541*5 3181,6

IS 70 4351.5 3389,0 37 S 4764*5 2440*4

16 3S 2754.8 2552.5 38 22 2606.0 2905*0 '

17 44 4502*5 2995*9 39 73 2394*0 2225*0

18 S3 2697.0 3604,0 40 34 3350*7 2558*0

19 7 2656*5 2425,0 41 25 4700.0 2766.0

20 13 2526*4 3483*0 42 14 5570.0 4613*0

21 31 3356.3 4744*3 43 8 2289*5 2152*5

22 6 2375*8 3458*0 44 40 4024*5 2720.0



Table S Confed.

2714.0

2801*0

2870.5 66 47 3832*0 3326.0

2042.S 69 4462*9 2736.0

2182.5 70 59 2303*0 2062*5

2440.0 71 62 4836*0 2063.0

2300.0 72 67 2590*0 3014,0

2422.3 73 63 2434*0 •3173.0

1732.3 74 66 2313*0 3039.0

3060.0 75 63 2338.0 2930.0

2 SIS. S 76 9 2453.0 2002.S

4002.5 77 10 2511*5 2401,0’

3184,0 70 11 4026*0 2750.0

79 61 2038.6 3326.0

2643.0 80 46 2902*1 3624,3

3703.0 Checks

3286.0 61 81 3033,3 3764.5

1437.0 82 82 1764.6 2393.0

3693.0 63 83 3062*0 3163.0

2912.3

4687.0

84 84 3833*0 3118.0

3113.0 Rean
SC

for
3387.0 2974*9

3603.0 Saladfelons •

Noon for
3100.00 1C 3385.S 2981*3

selections
4150,0 Overall 3364*8 2982.7
2732.3 mean -

SE +
am

873.4 597.6.
COafc S% 2321.1 1656.3
System CO 1542*96

3201.0

4174.3 

2562.0

2046.4 

3688.3 

4796;*4 

3313.0 

3010.0 

3403,0 

2373.0

2769.5

2178.5

4

77

79

3708.3

3278.3 

1414.0

1C aeleoEltma

36 2677*0

20 3900.0

7 2310.0

73 3017.0• *

43 2447,0

23 2696,8
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46
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51 

32 

S3 

34

1 2 3 4 1 2 3 4
M

, 
W 

*9
IS 

U
2

«50

«»
 S e a

m

ui w
s

tom
a

Om
■ct
as

asin

w
 cn 

-o
 04

C
O

tn

tii to
£3

4 O
04

04 W
04 til

04 o-
04 tit

04 04



APPENDIX \!

Table 6 ! Number of primary branches

Sr,
No.

Entry
No,

Solo
crop

Inter
crop

Sr,
No,

Entry
No.

Sola
crop

Inter
crop

1 2 3 4 1 2 3 4

S£Selections

1 SO 11.00 15.50 23 20 13,00 18.50

2 3 16,30 12,00 24 12 12.45 18.60

3 IS 12,00 10,50 25 1 9,45 11,25

4 37 21.30 9,60 26 69 13.40 21.40

5 32 10,50 9,45 27 39 13.60 5.30

6 27 15,00 17,00 28 29 13.70 10,60

7 2 16.50 12,00 29 74 15.60 13.30

6 71 11,40 11.00 30 26 17,00 11,30

9 4S 12,50 14.00 31 78 12,00 16.00

10 68 16,00 15,40 32 30 11,53 9,40

11 42 15,00 12.60 33 19 13,16 11.40

12 24 9.00 18.40 34 72 15.45 12,50

13 38 16.00 15,40 35 76 11,00 15,50

14 18 20,00 10,00 36 16 18.00 13.30

IS 70 14,00 12,60 3? S 13,15 13.00

16 35 11,00 9.00 38 22 11,00 13.00

17 44 18,00 12,00 39 73 14.00 13,30

18 33 12.35 12,00 40 34 9,75 14,00

19 7 13,42 9,90 41 25 13.00 21.00

20 13 12,15 10.50 42 14 19.50 18,00

21 31 13,00 12,00 43 8 11,50 13.60

22 6 13,00 11,40 44 40 13.00 16.00



53 

49 

56 

49 

30

54

52

64

5S

60

47 15.00

57 9.50

59 11,00

62 9,00

67 10,00

63 12,50

63 20,40

65 12,00

9 13.00

10 10,50

11 16,58

61 15.00

46 16.00

Checks

81 14.00

82 10,80

S3 16,30

84 14.70

12*00

13.40

10.40 

3,00

10,00

12.70

12.30

15.30 

10,00 

17.00 

14.00 

13,00

Maanfor 13.53
SC Selsotions

Maan for 14,00
IC Selections

Overall Pisan 13,68

S£ £ 2,15
CO at S% 5.97
System CO 5,33

75 13,60

43 13,30

.23 12.50

21 13.60

36 13.00

as 8.40

17 15.30

41 12,00

4 12,00

77 15,00

79 12,00

1C 8 alections

66

67

19,00

12,60

11,00

11,00

11.30 

11,00 

16.60 

13.00 

14.20

9.50

12.00

13,00

13.30

17,00

8,45

18,40

11.50

13.43

14,51

13,77

2,51
6.95

10,00

17.70 

9.75

15.00

10,00

19.00
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14,00
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13.70

12.00
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APPENDIX \n

38 . 22

39 73

40 34

41 2S

42 14

43 8

44 40

34.30 22.00

40.50 22.00

IS.00 11.00

24.40 22.40

24.60 17.00

32.40 13.70

33.00 14.00} t
18*75 14.60

26.00 8.30

24.00 14.30

20. SO 13.00

30.00 14.00

16.00 10.50

32.40 13.00

23.00 11.00

27.55 10.00

25.00 13.00

21.60 17.20

35.30 22.00

5^.50 18.00

31.60 17,60

39.45 11.30

14

15

16 

17 

.18

19

20 

21 

22

Sg SalecJilons

80 26.00 10.00

3 26.00 8.70

IS 26.00 ,10.., 00

37 34.40 14.30

32 21.50 8.45

27 49,00 16.60

2 37,50 6.20

71 29.00 8.00

45 28.00 16.00

68 17.00 14.00

42 38.00 14.40

24 27.50 16.00

38 . 23.90 7,00t i

18 33.90 7.50

70 3S.00 8,50

35 33.00 4.40

44 27,75 10.00

33 ,19.00 11.00

, 7 27.40 8,30

13 .33.00 9.00

31 23.00 11.00

6 2S.09 12.90

Table 7 8 Number of secondary branches

Sr, Entry Sale Inter Sr. Entry Solo Inter
No. No, crop crop Mo. Mo. crop crop

1 2 3 4 1 2 3 4 • •
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Table 7 Contd.

47 34,60 7.00

57 27.50 14.40

39 33.60 12.40

62 23.00 16.30

67 14.30 9.00

63 23.60 11.09

66* 28.40 15.00

65 24.00 18.50

9 32.00 12.00

10 18.60 9.50

11 37,50 6.00

61 19.50 7.60

46 27.00 14.60

Checks

81 25.00 17.40

82 21.30 11.45

83 37.00 11.30

84 38.70 10.80

Mean for SC 
Selections

26.40 12.50

Mean for IC 
Selections

26.67 12.25

Overall Mean 28.00 12.43
SE *«•» 5.96 3.03

CO at S5S 16.59 8.41
System CO 10,84

75 35.60 13,30

42 23.00 16.40

23 14.20 15.00

21 23.40 12,30

36 28.00 6,80

28 33.35 14.00

17 36.00 10.80

41 33.00 11.50

4 28^00 10.00

77 20.00 6.80

79 25.40 10.40

IC Selections

52 25.50 13.00

64 29.70 18.00

55 13.00 12.00

60 13.00 11.25

58 19.30 15.40

51 29.70 15.00

S3 49.00 13.50

49 33.40 12.40

56 27.60 9.50

48 33,00 14.75

SO 31.00 11.70

54 23.00 13.00

1 2 3 4 1 2 3 4
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APPENDIX tfll

Table 8 s Nurobar of pods/plant

Sr.
No*

Entry
No*

Sols
crop

Intor
crop

Sr*
No*

Entry Solo 
No* crop

Intsr
crop

1 2 3 4 1 2 3 4

atl^JLaatlanft
1 so 215 1S7 23 20 217 158

2 3 178 98 24 12 149 136

3 IS 224 147 25 1 165 189

9 37 239 148 26 69 149 185

9 32 $89 130 27 39 190 120

6 27 320 186 28 29 231 166

8 2 350 83 29 74 154 130

B 71 168 120 30 26 137 131

ft 4S 172 194 31 78 140 195

90 68 161 161 32 30 208 123

11 42 230 ISO 33 19 135 142

12 24 336 181 34 72 216 127

13 38 134 133 35 76 199 138

14 18 118 80 36 16 173 149

IS 70 340 122 37 5 274 102

16 3S 289 140 38 22 86 110

17 44 189 161 39 73 176 174

IS 33 220 137 40 34 211 130

19 7 207 191 41 23 389 170

20 13 145 127 42 14 391 143

21 31 214 178 43 8 126 135

22 6 233 1SS 44 40 257 168



Tallis 8 Contd, ..

57 247 138

59 183 131

62 ISO 102

67 219 146

63 213 124

66 178 152

65 131 125

9 172 134

10 153 140

11 350 83

61 262 151

46 146 144

81 216 146

82 161 119

83 234 176

84 239 180

172

141

137

175

164

182

66

141

144

163

183

188

146

188

181

68

160

IIS

136

202

173

135

104

146

175

168

244

201

279

143

171

254

224

133

234

238

256

195

141

289

275

130

1S1

160

229

154

Selections

naan for SC 212*46 142.80
Selections
naan for 1C 204.36 141.44
Selections
Overall naan 211.00 142.98 
SC * SO.77 23.09

CO et 5% 140.74 64.01

System CD 85.04
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APPENDIX IIIll

Table 9 t Number of seeds/pod

Sr.
No.

Entry
No.

Sole
crop

Inter
crop

Sr.
No.

Entry Sola 
No. crop

Intsr
crop

1 2 3 4 1 2 3 4

SC Selections

i 80 4.14 4,74 23 20 3.86 4.42

2 3 3.94 3.92 24 12 4.15 4.34

3 15 4.18 4.34 25 1 4.06 4.52

4 37 4.29 4.22 26 69 4.45 4.34

S 32 4.34 3.95 27 39 3.96 3.63

6 27 4.03 3.80 28 29 4.20 4.09

7 2 4.36 4.05 29 74 4.45 4.32

B 71 4.15 3.82 30 26 3.88 3.94

6 43 4.1S 4.04 31 78 4.10 4.26

90 68 4.14 3.90 32 30 4.10 3.76

1$ 42 3.71 3.96 33 19 4.11 . 4.06

12 24 4.06 3.96 34 72 3.60 3.86

13 30 4.35 4.24 35 76 4.75. 4.46

13 18 4.20 4.10 36 16 4.14 3.60

18 70 3.64 3.72 37 5 4.50 4.17

16 35 3. 75 3.98 38 22 3.80 4.06

18 44 3.85 4.12 39 73 4.04 3.76

18 33 3.92 3.70 40 34 3.82 3.64

19 7 4.00 3.86 41 25 3.82 3.68

20 13 3.75 4,14 42 14 4.00 3.82

21 31 3.90 4.02 43 8 4.42 4.00

22 6 4.23 3.92 44 40 3.75 4.34



Table 9 Contd. ..

52

64

4.44 68 47 4.25 4.17

3.88 69 57 3.80 3.82

4.18 70 59 4.20 3.82

4.28 71 62 4.32 4.32

4,18 72 67 4,48 4.46

3,64 73 63 4,19 4.04

4.56 74 66 4,38 3.96

3.76 75 65 3,96 3.66

4,04 76 9 4,73 4,14

4,22 77 10 4.11 3.86

3.80 78 11 4.36 4,03

■ 79 61 4.34 3.90

4,34 - 80 46 4.16 4,08

4,02 ' Chocke 1

3.99 81 81 3.90 3,68

3.54 82 82 3.90 3.76

4.04 83 83 4.08 3,82

3.70 ; 84 84 3.94 3.94

3.69
ftsan for SC 4,09 4.04

4.06 . Selections

3.59 ■ Raan for IC 4.18 3.96
Selections

3.82 •

Overall flaan 4.11 4.01
3.78

se ♦ 0.1641 0.1831
4,40 CO at 5% 0.4SS0 0,3076

System CO 0.4209

4.10

4.30

4.30

4.04

4.08

4.15

3.86

4.14

3.92

3.88

4.14

4.12

75 4,28

43 3.69

23 4,46

21 4,50

36 4.18

28 4,12

17 4.64

41 . 3.86

4 4.02

77 4.10

79 4.20
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10.34 10.64

10.12 11. 9S

11.30 12.08

8.94 10.26

10.43 12.59

9.74 11.34

13.79 12,20

12.08 11.73

10.04 10*99

10.97 11.39

9.58 11.19

8.90 9*97

9.86 9.65

11.49 13*25

11.42 11.03

10.20 10,67

8.21 9*98

10.53 10*55

10,43 11.53

11.65 11*56

10.81 9.53

10,65 9.95

SC Salaafeiona

9.62 10.54

10*33 12.07

11.09 10.96

11*00 11.47

11*62 11.45

10.13 11.31

11*52 13.02

11.35 12.35

10,70 11.06

10.90 11,65

9,67 11.19

11.73 11.15

9. 88 11.49

10.36 13.19

11.15 11,29

12.84 12.56

10.60 9*69

11,02 12.15

9*21 9.89

11,35 10,89

11.15 12.72

11*01 12.31

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40
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APPE8DIX IX

Tabla 10 3 lOO-sead ualght

Sr. Entry Sols Inter Sr, Entry Sole Inter
Wo3t crop crop No* NO, crop crop

1 2 3 4 1 2 3 4
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Table 10 Confcd. ..

36

26

17

52

64

55 

60 

S8 

51

, 55 

49

56 

48 

$0 

54

47 10.60 19.81

57 9. 75 11.26

59 9.03 12.36

62 10.84 11.55

6? 10.46 11.29

63 10.51 13.91

66 9*84 19.57

65 11.78 11.87

9 12,27 12.61

10 9,93 10.87

11 13,79 12.20

61 10.17 12.24

46 10.25 12.67

Checks

81 10.52 11.39

82 9.75 11.91

83 9.63 10*91

84 <q.16 9.68

8.08 10*56

10*22 11.08

10.23 11.03

10.17 13.35

10.00 12.72

10.66 12.54

11.99 12.61
i ' f *

9.89 11.41

10.49 10.71

11.16 13.00

10.04
i

lecJliJUa

11.62i

9.45 11.45

10.96 10.38

10.95 11.71

9.01 11,01

8.92 9.61

10.45 10*70

9.96 11.05

11.62 11.41

10,72 10.75

10.45 10.89

. 10.50 11*66

12.25 12.15

PI 39 Ft »'•'
for SC 10.60 11.43
Selae&ione .

Pisan ter , 13.37 11.50
1C
Selections
Overall Ream 10‘ S5 11.42
SC * 1.3? 0.54
GO at 3.81 1^51
System CO 1*42
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APPENDIX X

Table 11 i Drain ylald/planfc

Sr*
No*

Entry Sole 
No* crop

Intar
crop.

3r*
No*

Entry Sole 
No* crop

Inter
crop

1 2 3 4 1 2 3 4

•

1 eo 30*98 34*42 23 20 32*63 37*18

2 3 36,16 28*61 24 12 29*09 33*41

3 15 34*50 24*66 25 1 26*45 36*15

4 37 48*70 28*39 26 69 32*21 41*08

S 32 34*03 23*24 27 39 41*81 30*61

6 27 66*67 41*65 as
<

29 38.91 33,17

7 2 31*63 26*61 29 74 35.25 30.97

8 71 32.05 41*22 30 26 31,29 31*24

9 4S 28*61 36*07 31 78 36*58 24.15

ID 68 33.57 30,12 32 30 30*60 39.01

11 42 41*12 32*26 33 19 33*23 26*64

12 24 38*49 34*54 34 72 33.70 33*89

13 38 25*00 25*22 3S 76 62.77 33*42

14 18 29*74 25*25 36 16 37,97 39*08

IS 70 48*50 24*40 37 S 35.30 21*58

16 35 SI .54 21*05 38 22 24,39 35*48

17 43 27*78 31*38 39 73 43.87 32*39

16 33 44*26 32*46 40 34 41*40 32,05

19 7 42*88 32*64 41 25 47*65 34*79

20 13 35.90 35.17 42 14 43.08 40,23

21 31 46*01 38*14 43 8 57*00 26*00

22 6 31.23 36*31 44 40 42*57 41*22



Table 11 Confect* •«

47 36*61 40*83

37 25*26 24*06

59 39*54 24*18

62 35*44 22*68

67 28*00 25.47

63 33*56 31.76

66 42*28 37*58

65 35*89 35*65

9 38*93 32*93

10 28*13 27*19

11 31*83 26*61

61 45*65 ^ 39.29

46 28.05 32*44

Checks

81 48*61 29*63

82 34.27 21.74

03 29.17 37.09

@4 43.56 27.76

naan fat SC 38*06 32.33
Selections
8aen for 1C 37.91 30*13
Selections
Overall ftean38*48 31*51
SC * 6*52 3*85

CO at S% 23*61 10*68
System CO 14*16

75 43*18 39*26

43 38*30 23.93

23 36*61 26*60

21 33.11 32.78

36 48*43 25*88

28 44.87 30*40

17 33*28 30*96

41 31*79 27*41

4 36*89 49*03

77 45.74 32*03

79 29,75 40.79

52 40*65 29*69

64 36.56 27.75

55 41*53 27.32

60 30*51 25*82

58 39*42 23*30

51 41,89 29.75

S3 49.37 25.72

49 50,82 40*76

56 39.61 20*43

48 45*45 30*24

SO 48*08 46*86

54 24.71 25*03
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APPENDIX XI

Table 12 S Total dry matter

Sr.
No*

Entry
No*

Sole
crop

Inter
crop

Sr.
Na.

Entry
No.

Sole
crop

Inter
crop

1 2 3 4 1 2 3 4

.SC—Sal actions
- j

1 80 165.6 137,1 23 20 221.0 201,8

2 3 100*5 130.0 24 12 185.1 190,5

3 IS 215*0 135.4 25 1 230.0 151.3

4 37 266,0 151,5 .26 69 180,0 205,8

S 32 217*0 133.0 27 39 192.3 171.8

6 27 182.0 125*5 28 29 213.6 173.6

7 2 318.0 129.4 29 74 298.5 164,0
i

8 77 212,0 171,5 ,30 26 170,2 146,0

9 4S 170*0 144.3 31 78 161.0 . 106,8

10 68 184.0 156.4 32 30. 194.0 211.3

11 42 177.0 145.1 33 19 142.2
I

165,1

12 24 233.0 156.0 34 72 269.6 175.6

13 38 279,3 161.4 35 76 175,7 158.4

14 18 221.0 159.4 36 16 289.0 206.8

IS 70 297,0 132*6
i ,

37 5 325,5 132,0

16 35 139,3 130.3 38 22 233*4 163.4

17 44 212*2 159*2 39 73 180.5 150,0

18 33 210.5 139*3 40 34 286,8 178,4

19 7 210.7 212.9 41 25 279.4 182,4

20 13 196,0 161.5 42 14 405,3 165,6

21 31 106*0 326.5 43 8 :222,5 174.0

22 6 183.6 165.3 44 49 239.3 164*8



Table 12 £o$td. ..

72

73

74 

73

76

77

78

79

80

81

82

83

84

21S.1

231*4

194*0

170.7 

186*0 

227*7 

192*0 

269*0 

176,0 

207*3

147.8 

169*2

47 221*8 206.3./

57 176.4 152.0 i
S9 172,4 isi.o/i
62 196,5 129,0

67 157,3 165.2

63 198*4 179,6

66 199,6 198,5

S3 171*5 128.1

9 151.7 196.7

10 i<9 130.7

11 310,0 129,4

61 220,8 163.6

46 170,1 169*6

Checks ■

81 112.7 153,0

82 157*5 124.7

03 213,0 145,5

84 196,5 145.2

75 229,3

43 143,5

23 180,4

21 217,6

36 179.4

28 206*2

7 223,2

41 178,7

4 176.6

77 144*3

79 208*7

IC §ellacfclon

in9an for SC 214*00 166*00
Selections
Maan for IC 200.00 154.40
Selections
Overall Wean 207*73 161.40
S£ ♦ 37*98 17,50

,00 at 5$ 105,28 48*53 '
System CO 73*68

170.3

152*4

144*2

205*1

136.2 

216*4 

184*3 

170*6 

194.0 

169,8 

187*4

176*0

144.3 

190*2

96*2

125.3 

142.0

147.4 

170.0 

134*3 

146*0 

157*0 

154*0
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APPENDIX XII

Table 13 $ Harvest Index

Sr. £ntry Sole Inter Sr* Entry Sole Inter
No, No* crop crop No* No* crop crop

1 2 3 4 1 2 3 4

SC Selections

1 80 0*2022 0*2819 23 20 0*1676 0*2133

2 3 0*2204 0*2154 24 12 0*1191 0*1916

3 15 0*1670 0.1970 25 1 0*1363 0,2370

4 37 0*1835 0*1923 26 69 0*1889 0*1860

S 32 0*1460 0.1714 27 39 0*1926 0*1976

6 27 0*2491 0*2500 28 29 0*1850 0H 872

7 2 0*1799 0*2152 29 74 0*1275 0*1758

8 71 0*1299 0*2498 30 26 0*1745 0*2555

9 45 0*1503 0*2709 31 78 0*1844 0.2271

10 68 0*1857 0*1510 . 32 30 0*1640 0*1303

11 42 0*2746 0*2408 33 19 0*1815 0*1627

12 24 0*1342 0*1954 34 72 0*1744 0*2227

13 38 0*0851 0*2163 35 76 0.2157 0*2304

14 18 0,1380 0.1605 36 16 0.1298 0*1621

15 70 9*1520 0*2337 37 5 0*3434 0*2222

16 35 0*2903 0.1718 38 22 0*1826 0.2143

17 44 0*1403 0*1962 39 73 0.2737 0*2097

18 33 0*2138 0*2463 40 34 0,1602 0*1368

19 7 0*2293 .0*1975 41 25 0*1905 0*1893

20 13 0*1821 0*1791 42 14 0*1300 0.2517

21 31 0*2315 0*1730 43 8 0*2028 0*1596

22 6 0*2395 0*1811 44 40 0*1899 0*2628



Tabla 13 Contd, ..

81

82

83

84

47 0,1647 0,1597

57 0.1422 0,1596

59 9,2465 0,2143

62 0,1871 0.1719

67 0,2184 0,1625

63 0,2133 0.1792

66 0,1593 0,1811

65 0,2206 0,2468

9 0,1723 0,1575

10 0,2028 0,1824

11 0,1739 0,2152

61 0,2316 0,2303

46 0,1742 0.2332

81 0,2199 0,1894

82 0,2238 0,1742

83 0,2250 0,2104

84 0,2610 0,1942

0,1370

0,1669

0,2190

0,1900

0,2290

0,1840

0,2031

0,2060

0,2227

0,2087

0,3203

0,1356

.Mean for SC 0^1863 0.1960
3atactions

Naan fox IC 0,1980 0,1912
'Selections
Overall Mean 0,1919 0,1943 
SE * 0,0351 0.0234
CD ae S% 0,0975 0,0643
System CO 0,076

75 0,2024

43 0,1932

23 0,2104

21 0,1349

36 0,2606

28 0,1699

7 0,1550

41 0,2082

4 0,2086

77 0,2375

79 9,1625

ZC S(llOCtiOilS

0,2023

0,1614

0,1773

0,1688

0,1542

0,1466

0,1673

0.1607

0,2409

0,2145

0,1293

0,1644

0,2054

0.1939

0,0839

0,2030

0,2290

0.1573

042438

0,1723

0,1923

0,2569

0,1637
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APPENDIX Xtf

table 16 t Test of horoogenity

Sr, Characters
No.

Genotypes 
(D.F.83)

Systems 
(D.F,1)

Genotype x
systems
(OCF.83)

1 Days to 50$ 
flevering

8005.91 8903.14 8003.45

2 Days to maturity 148.44 0.6688 120.91

3 Plant height e*13688 .17 91954.04 13423.00

4 Plant spread 488858.98 489718.45 488685.17

** m Significant at 1$ level

APPENDIX XVI

Table 17 I Teat of hstorogenity
i

Sr. Characters
No.

Replication 
Fl.S. (1 D.f.)

Genotypes Interaction 
PUS. F1.S.
(83 O.F;)

1 Number of primary 
branches

5.72 131.62 89.98

2 Number of secondary 
branches

459.99 151.22 119.21*

3 Number of pods/planb 103.79 151.18 99.79
4. Number of seede/podI 1.026 164.20 21.26

5 100-ased ysight 141.29 488*39 - *«•177,87
6 Crain yield/plent 48.90 214,89 97.45

7 Total dry matter 110.38 254.06 ,133.96
6 Harvest index 0.2611 194.33 82.96

» a Significant at S% level 
** * Significant at level
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APPENDIX XIX

Tab la 29 s Estimates of herifeabilifey and ganafeie advenes 
undar sola and intercropping

§*• Name of character ------fiimafelfe-advance
wo. Sole Infear Sola Infear

crop crop crop crop

1 Days to 59% flowring 43.65 59.65 4. 65 5.58

2 Days bo maturity 61.63 38. 09 8.36 3.64

3 Plant height 19,09 34,47 4,79 7.68

4 Plant spread 18,07 20,10 11.37 13.13

9 dumber of primary 
branchoa

16.47 39.84 8.94 27.95

6 Number of secondary 
branches

21.09 18.91 14.64 14.44

7 Number of pods/plent 16.91 25.47 14.72 13.78

S Number of seads/pod 33.08 50.50 4,76 9,54

9 Grain yield/plant 24.70 62.12 28,23 39.98

10 100*soed weight 26.94 50.89 13,80 10,15

11 Total dry matter 21.91 51,00 13*29 23.19

12 Harvest index 24,46 42.93 14,84 19.86
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