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IimiQBUOTGB

13310 average yield of pulses in Kerala which works 
out to about 340 Kg por hectare* is rather poor and Is 
tho lowest among the Indian states* With the increasing 
cost of alnoat all the agricultural inputs this group 
of crop plants calls for highly intensified research to 
produce really high yielding varieties to attract moro 
farmers to the cultivation of these crops* The massive 
development, programs for pulaes in Kerala aims at stepping

<iup the present production of about 14*000 tonnes to 
3*00*000 tonnes by the end of the Sixth Plan period*

while most of the pulse crops have not proved 
vezy promising under the widely varying soils and heavy 
rainfall of | Kerala* oowpea (71 m m  unguiculata I.) due to 
Its adaptability has turned up as a choice catch crop in 
the State* I Out of the totaL estimated area of about 
30 thousand1 hectares under pulses in Kerala* cowpea alone 
accounts for about 26 thousand hectares*

Cowpea in Kerala is a distinct pulse crop which
;

is cultivated under certain highly contrasting 
situations*,. In the summer rice fallows where there
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is vast scope for area increase the requirement is for 
early, ereot varieties giving very high grain yields and 
with highly synchronised flowering to avoid huge 
expenditure on harvesta.

The specialised system of cowpea cultivation in 
summer rice fallows specifically for vegetable purpose 
alone as practiced in certain areas lilse Manjeri in

4

the state would require trailing varieties with long 
fleshy pods and a good flowering spread to assure 
vegetable over a longer period* Varieties with large 
number of small podia but giving high groin yields will 
be of no use at oil for this situation*

In the third main system of cowpea culture in the 
state the crop is grown during the rainy Kharlff season 
in uplands and homesteads* Varieties preferred for this 
situation are dual purpose types with tolerably good 
yields both aa tender vegetable pod and as vegetable 
grain*

As the different systems of cultivation in the 
state require varieties with different combinations of 
plant, pod and seed characters it has become necessary 
to identify proper donor varieties for these important
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charaotero to enable tho planning of fruitful breeding 
programmes*

iJAth this background In view, tho present study 
was token up with the following main objectives 8-

i) To oatiraato the variability for important eoonomio 
characters in tho aowpen geraplaam available at 
the College of Horfclaulturo, Vollanlkkara,

11) To work out the heritable components of variabilityj
for the various plant, pod and seed characters 
using genetic parameters like genotypic coefficient 
of variation, heritability and genetic gain,

ill) TO identify promising donor varieties for
improvement of the important economic characters
and

iv) To estimate the genetic divergence among the
varieties and to group them into dusters according
to the magnitudes of genetic distances using 

2Mahalanohle D-atatiatie*



REVIEW OF LITERATURE



eb?irw op h i m m i m

Though cowpea is on important crop extensively 
grown in the tropical countries, studies estimating the 
extent of genetic divergence in its gemplosm are found 
to be relatively few.

Karthikeyon (1963) appears to be the first to 
report in soma detail the results of genetic studies 
with special reference to correlations between yield 
and its components* based on data from 20 cowpea 
varieties* Results of these studies showed that the 
nmbsr of pods exhibited the strongest association with 
yield* followed in order by the number of fruiting 
nodes* number of branches end number of leaves.
Genotypic variability was found to be the largest with 
tha number of fruiting nodes and this was followed in 
order by number of pods per plant* number of branches 
and seed yield.

Studies of Singh and Mehndiratta (19f>9) have shown 
that number of pods per plant had the highest genotypic 
coefficient of variation (52*52 per cent) and that high 
values of heritability estimates were exhibited by 
100-seed weight (95*39 per cent), days to flowering



(83#79 per cent)* pod length (80.45 per cent) end dayp 
to maturity (73.29 per cent). Expected genetic advance 
was found to he appreciable for number of branches. 
100-grain weight, pod number* pod length and yield.

Borida et â . (1973) found that 100-aeed weight 
exhibited the highest heritability followed by number of 
days to flowering and pod length. She highest genotypic 
coefficient of variation and genetic advance were shorn 
by pod number per plant*

Results of a study of eight characters in twelve 
varieties by Veeraswasy et al# (1973) showed that the 
highest heritability was exhibited by pod length and the 
lowest by number of grains per pod# Genetic advance was 
found to be high in the case of weight of pods* length 
of pods* number of pods and grain yield# High values of 
both heritability and genetic advance were shown by pods 
per plant* weight of poda per plant and pod length.

GopaL 3ingh et̂  al* (1977) have observed heritabi­
lity to be low for number of seeds per pod end high for 
yield* number of pods and 100-seed weight.
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Lakohai and Gou& (1977) reported that the genotypic 
coefficient of -variation was higher for plant height, 
grain yield, amber of pods per plant and 100-grain weight, 
Xhoy also observed high heritability accompanied by high 
genetic advance in the case of plant height, 100-seed 
weight end length of pod* limber of pods per plant end 
grain yield; per plant were also reported to have
comparatively low heritability and high genetic advance*

!

High heritability and genetic advance were noticed 
for 100-graln weight, yield of grain end yield of haulms 
by Sreekmar ot aL* (1973)* The lowest heritability was 
recorded by number of groins per pod, while total duration

i

showed the lowest value of genetic advance.

Significant positive association of grain yield 
with number of pods per plant has been reported by Singh 
and Kehndimtts. (1969), Bokti (1970) Borida et ol. (1973) 
and Go pal Singh et al. (1977)* Borida et ol. (1973) have 
also reported positive correlation of grain yield with 
pod length and amber of seeds per pod*

Studies of Eumar et al* (1976) have shown that pod 
yield was positively associated with branches per plant 
(0*961), pods per plant (0*844), pod length (0*932),

1
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thicknoss of pod, (0*576), doye to flowering (0*613) sad 
days token to maturity (0*510)* Analysing the regression 
values, these workers have also shown that the clusters 
per plant, pods per plant and 100-aeed weight were tho 
important characters in determining the pod yield*

Published works on grouping of cowpea varie ties
pinto dusters using Maho!emobis B-technique are vary 

feu; and such studies are net seen reported at all in. 
this crop from any of the South Indian States*

Kshndiratfca and Singh (1971) studied 40 varieties 
of cowpea mainly selected' from Punjab for their genetic 
divergence using MshslanoMs ^-technique* Among the six 
traits studied, eeed sice was found to be the most 
important character contributing towards genetic diversity 
while remaining traits made little contribution* The 
importance of seed oise (100-grain weight) as a basis for 
grouping was also established by noaoverlapping of the 
clusters* Based on the genetic distances the 40 varieties 
studied could be grouped into eight clusters*

Reporting the results of their studies with alxty 
cowpea strains from 12 different countries Jayaprakash 
et al* (1974) grouped the varieties into 21 Clusters
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based on the genetic divergence estimated -using 
2I’uhalanobis D statistic* These studies revealed that 

wide genetic diversity wan present in the materiel even 
from the same geographical region, and that genetic 
diversity van not related to geographical distribution* 
Seven out of the 21 Gluntorn were eaoh represented only 
by a single strain* The clusters were found to differ 
in all the characters from one another; particularly 
days to flowering and maturity showing large differences*

i



MATERIALS AND METHODS
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MATERIALS AND METHODS

Hie investigations reported herein were carried 
out in the Department of Agricultural Botany, College of 
Horticulture, Vellanikkara during the years 1977*79*

A* Materials»
hundred and two cowpea varieties of diverse 

origin and plant characters collected from various sources 
like the Indian Agricultural Research Institute, New Delhi, 
the Tamil Nadu Agricultural University, Coimbatore and the 
Rice Research Station, Pattsmbi and maintained in the 
geraplaan collection of the Botany Department of the 
College of Horticulture, Vellanlkkara, were made use of 
for the present study*

3, Methodsa
1 * Experimentalt Two field experiments were 

conducted during the Khariff seasons of 1977*78 and 
1978*79 at the nice Research Station and Instructional 
Farm, Mannuthy, attached to the College of Horticulture,
Vellonikkara*

*

In the preliminary field evaluation trial of 
1977*78 season, en experiment in the Randomised Block
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Design with two replications was laid out with 202 cowpea 
varieties* eaoh variety with one single plant per repli-

ication* Sowing was done on ridges and a spacing of 
1M x 1H van followed* Pen Yard Manure at the rate of» i1i1000. kg/ha was applied and incorporated while ploughing* 
before the formation of the ridges* Ammonium sulphate*

i j

Super phosphate and Muriate of potash to supply BPS ati
tiie rate of 10s30f10 Kg/ha respectively were also applied

i ■ f

after tho final ploughing and before the "ridge formation*
, i  '  ,Tiae experimental plots wore carefully maintained with 

timely spraying* earthing up* propping etc* At the time 
of earthing up which was done 20 days after sowing* a 
top dressing with ammonium sulphate to supply H at the

irate of 10 Eg/ha was also given* Two border rowo of the
variety, 0*152 were grown alroimd each of the two repli-

!

cations to avoid any border effect and also to assure 
protection to the experimental crop*

Observations were taken from each of the plants 
under the experiment on the following fifteen characters s-

i

• i

. 1. Habit of growth
2*, Number of primary branches 
3* Bays to commence flowering
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4* Flowering spread (days from oomaenoesiQat to 
completion)

5. Humber of flowers per plant
i 1

6* Ifunbor of pods per plant
i

7* Length of pod 
8# Weight of pod

J!
9* Humber of seeds per pod 

10« 100-aeed weight 
11* Length of seed
12. Breadth of seed 
13* Thickness of seed 
14* Pod yield per pleat 
15* Seed yield per plant

The following procedures were followed in taking 
observations on the various characters studied:-

\ I iHabit of growtht The plant habit, whether ereot,
i

eemi-ereot or trailing was specifically recorded*

Kmber of primary branohes ner olanta Total number
iof primary branches per plant was recorded after full

maturity of the plants*
!

Bay a to commenoe flowerings Bate of opening of 
the first flower in each pleat was recorded and from
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these tho ntscber of days from cowing to commencement of 
flowering woo competed*

glowering spreadt The number of days between the 
date of opening of the first flower and that of the loot 
flower was talien as the flowering spread*

Number of flowers per plant a Si© total number of 
flowers produced by each plant was worked out by counting 
the total number of flowers opened por day from the first 
day of flowering npto 45 days thereon in each variety*

Number of aofla nor planta Pods harvested 
periodically from each plant was separately kept and 
counted to obtain the total number of pods per plant*

Length of sod i From each plant* 10 random pods 
□elected after the harvest1 end drying were measured with 
an ordinaxy scale and length recorded in om.

Weight of nodi The same 10 pods used for length 
measurements were used for recording pod weight also*
The pod weight in g was recorded using an electric 
balance*

Number of seeds per nodt The average number of 
seeds per pod in each plant was worked out by counting 
seeds in the 10 pods used for length and weight recording#
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IQO-saed weight* One hundred seeds from each. 
pleat after drying and seed extraction fron the pods 
were weighed using an electric precision balance and 
weight recorded in g.

Length, breadth and thickness of seed: Length, 
breadth and thickness of 10 seeds per plant were measured 
using a Mitufcoyo micrometer and recorded in mm*

POd yield ner planti Weight of the total pods 
harvested was recorded in the case of each plant in g 
after drying before threshing and extraction of seeds*

Seed yield nor plantt The total pods harvested 
from each plant were dried and threshed and seeds 
extracted and weight of these seedb recorded in g.

Based on the results of the preliminary field 
evaluation trial of 1977-70 season, 56 types were selected 
from among the 202 types studied, the selection being 
based on the principle of assuring representation for the 
typos showing the maximum, minimum and mid values of all 
the important characters studied* The brief details 
about these 56 types are furnished below in Table 1*
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Table 1. Brief partioulara of the 56 cowpea varieties selected for detailed study

Mi Kame of the variety Source of collection Growthhabit
1 OP. M.S. 9314 T.H.a.TT. tCoimbatore Ereot
2 GP. PLS. 63 do. . Trailing
3 GP. M.S. 9082/2 do. Semi-erect
4 GP. PBS. 139 do. t Erect
5 GP. J.C. 5 do. Semi-ereot
6 GP. ECR. 1548 do. Trailing
7 GP. C. 2110 do. Trailing
8 GP. PLS* 26 do. Erect
9 GP. African do. Trailing

10 GP. C. 13 do. Trailing
11 GP. H.S. 110 do. Semi-ereot
12 , GP* M.S. 9804 do. Trailing
13 GP. M.S. 8970/1 do. Semi-ereot
14 GP. C. 57 do. Ereot
15 GP. X. 536 do. Ereot
16 GP. M.S. 9760 do. Semi-ereot
17 GP. M.S. 9081 do. Semi-erect
18 GP. C. 152 do. Semi-ereot
19 10. 20729 I.A.R.I.fSew Delhi Semi-ereot
20 IC. 20419 do. Breot
21 Red Seeded Selection do. Ereot
22 Calicut-70 R.R.5..Pattasbi Semi-ereot
23 Palghat Vellapayar do. Ereot
24 Pattambi local - 1 do. Semi-ereot
25 Moovatupusha - 1 do. Erect

(Continued)



Sable 1 (Continued)

£iO. Hose of the variety Source of collection Growthhabit
26 Branoa b.k.s.gPattaiabi Erect
27 Manner! local do. Trailing
28 G«. 152 x Sew Era - 1 do. Trailing
29 Bo. 51 do. Trailing
30 Msnjeri mottled * dark 1 do. Trailing
31 Culture-1 do. Seai-ereot
32 P. 110 do* Erect
33 Keyamkulasa do. Semi-ereot
34 Parmithodaa • early do. Erect
35 T. 20 do* Ereot
36 Callcut-21 do. Breot
37 Parmlthoclaa - late do* Ereot
39 Kolinjipayar do. Ereot
39 Hedunangad- 1 do. Semi-erect
40 KazhnkiMOta3i-4 do. Ereot
41 Sastbmoottah-2 do. Trailing
42 3 aa thozsco t toh-S do* Trailing
43 Tiiodupusfea-S do. Semi-erect
44 Misoisippi x Iron Grsy do. Ereot
45 Bo. 2*1 x Dixibe do. Semi-orect
46 Ho. 2*1 x Iron Grey do. Ereot
47 0. 152 x N.E.-I (Bangalore) do. Semi-erect
48 0. 152 x B,b.*II (Bangalore) do. Gomi-ereot
49 0. 152 X "Ho* 2-1 do. Trailing
50 II. 62 dO a Trailing
51 Kolinjipayar - white do. Breet
52 Mayyanad local do. Trailing
53 Maajjerl - brown do. Trailing

(Continued)



Table 1 (Continued)

Source of Growth No* Hasne of the variety collection habit

54 Maajeri settled - light H.n.S., Trailing.Patiambi
•i

55 Kanjerl - black do* Trailing
56 Puoa Phalguni do* Ereot

In the second field trial of 1978*79 season, an 
experiment with the above 55 types was laid out in a
Randomised Block Design with two replications and a plot
sis© of 1 M x 10 M with, eleven single plants in each plot*
The spacing, manuring dad other cultural operations wore
the ease as those followed for the first' season* Two
border rows of the variety C* 152 were grown alround
each of the two replications to avoid any border effect.
and also to assure protection to the experimental crop*

Observations on the 15 characters mentioned 
earlier were recorded adopting the same procedure as in 
the previous case, the observation being confined to 
nine Individual plants in each treatment leaving two 
border plants on either side.

2. Statistical analysis: She analyses of the
data were done in a Micro 2200 computer of the Department 
of Statistics, College of Agriculture, Vellayani.



Though data on 15 characters were recorded* only those 
on 14 characters other than the growth habit were 
subjected to statistical analysis for estimation of 
variance* heritability and genetic gain* £br the 
working otit of genetic divergence using Mahalonobio B2 

statistic* only 12 characters excluding the two 
characters viz#* number of flowers end pod yield* 
were used#

iJhile procedures outlined by Singh and Choudhary 
(197S) were followed for the calculation of all other 
parameters* the calculation of Maholaaobis B2 and the 
grouping of the varieties into clusters were done 
following Tocher's method (Hao, 1952)*



RESULTS



The data on the general variability among the 
202 cowpea varieties evaluated during the khariff season 
of 1977-76 are presented in Appendix II, on abstract of 
which is given in fable 2* She data about the 56 
varieties evaluated during the fcbariff season of 1978-79 
with regard to 14 characters are presented in fables 5 
to 20. The 56 varieties are ranked based on their mean 
values in the descending order separately for each of 
the characters in fables 5 to 16* Analysis of variance 
for the 14 characters showed that the differences between 
the 56 varieties for all the characters were highly 
significant even, at a probability level of one per cent* 
An, abstract of the analysis of variance is furnished in 
Table 17* The ranges and the general mean values of the 
different characters among the varieties or© given in 
Table 18* In Table 19 the estimates of phenotypic 
variance (Vp) and its genetic (Vg) and environmental (Ye) 
components are given* Betlmated phenotypic coefficient 
of variation (P07), genotypic coefficient of variation 
(GOV), heritability (H) and genetic gain (6G) are 
furnished in Table 20. Oharaoteriotioe of the six high
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yielders and eix poor yidders aaong the 56 varieties 
are furnished In Table 21•

Results of grouping of the 56 varieties into 
o lust era using Mahalanobis 2 statistic in respect of 
12 characters are furnished in Tables 22 to 26. In 
Table 22 the details of the varieties constituting the 
different dusters and the average intra-duster 
distances ere given. The average inter-oluster 
distances between the different clusters are furnished 
in Table 23. Grouping of dusters according to average 
inter-duster distances is done in Table 24. Table 25 
gives the cluster means for the 12 characters on the 
basis of which the varieties were grouped into clusters. 
Dstalls of varietal clusters of promise as donors for 
improvement of some important plant, pod and seed 
characters are given in Table 26. In the duster 
diagram given in Fig. 1 eight varietal clusters showing 
high distances are plotted bringing out the relative 
genetic distances between each of them.

General, variability

Results of the preliminary evaluation of 202 

cowpea varieties presented in Appendix II and Table 2 
reveal the high amount of variability prosent in the 
varietal collection.



Table 2. fiange of variability for different character* among the 202 cowpea varieties studied in Khariff 1977*70

3*IfO(
Kang* and the -varieties showing the maximum and minimum values

Character I'laxiffium Minimum
■ ^ Value Variety Value Variety

1 Number of primary branches per plant 13 Type Ho. 14 1 Type So.206
2 Days to commence flowering 73 »t 10 34 • t 88
3 flowering spread (days) 44 .. 214 8 t. 74
4 Number of pods per plant 143 .♦ 109 1 .* 28
5 Length of pod (cm) 26.1 t* 80 8.2 »* 28
6 Weight of pod (g) 4 »• 96 0.6 .« 69
7 Humber of seeds per pod 16.2 ♦ . 194 6.7 • t 106
8 Seed yield per plant (g) 115 • • 109 1 »« 23
9 100-seed weight (g) 18.3 t« 80 4.0 * t 66

10 Length of seed (mm) 11.0 ,* 83 4.6 «t 41
11 Breadth of seed (mm) 7.4 >> 103 3.6 *• 41
12 Thickness of seed (mm) 6.2 tt 190 2.6 • • 124
13 Humber of flowers per plant 193 109 17 .» 24
14 Pod yield per plant (g) 165 *f 109 1.5 19 28
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Beaulto of the final evaluation trial with the 
selected 56 varieties are presented character-wise below.

Number of primary branches per plant

the mean number of primary branches per plant 
among the. cowpea varieties under study ranged from 2*69 
to 8.22 with a general mean of 5*55* Among the varieties* 
variety 9 recorded the maximum number of branches (0*22), 
whereas variety 56 had the minimum number of branches 
(2*89) per plant. The differences among the varieties 
were highly significant (fables 3* 17 and 18).

The estimated phenotypic variance (Vp) for this 
character was 2.41* and could be apportioned between 
genotypic variance (Vg) and environmental variance (Ve) 
as 0.68 and 1*73 respectively* indicating marked 
influence of environmental effect on this character.
She phenotypic and genotypic coefficients of variation 
CPCVn29.11 and CC7»15.45) also confirmed that the major 
part of variation for this character woo due to 
environmental effect, fleritabillty (28.16 per cent) 
and genetic gain (17*78 per cent) were also found to 
be low for this character (Tables 19 and 20).
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22

Table 3* Hojuang of the varieties for numb or of primary branches per plant

V >̂* Heap value ^  Jfol Mean value

1 9 8.22 29 8 5.28
2 26 7.95 30 22 5.20
3 16 7.56 31 51 5.23
4 14 7.28 32 17 5.06
5 29 6.95 33 37 5.0S
6 15 6.94 34 46 5.OS
7 12 6.73 35 21 5.00
8 2 6.43 36 40 5.00
9 48 6.45 37 44 4.84

10 53 6.45 39 35 4.73
11 53 6.45 39 31 4.61
12 18 6.34 40 23 4.56
13 11 6.23 41 41 4*56
14 42 ; 6.22 42 27 4.45
13 24 6.17 43 50 4.39
16 6 6.11 44 33 4.11
17 33 . 6.06 43 1 4.06
18 54 6.06 46 10 3*95
19 4 5.89 47 36 3.89
20 7 5.89 .48 43 3*84
21 . 52 5*89 49 20 3.73
22 28 3.84 50 34 3.72
23 47 5.78 51 45 3*67
24 49 5*78 52 32 3.61
25 3 5.72 53 13 3.50
26 25 5*67 54 39 3.45
27 30 5.43 55 19 3*25
28 5 5*20 . 56 56 2.89

General Ho an 5*33
O.S).(P =* 0.05) 2.63



Bavs to coBTOgnoe flowering
The general mean for this character was 53*09 

with a range of 39*78 to 67*84 among the varietioo. 
Variety 4 recorded the maximum value for this character 
(67*B4)« while variety 32 wao the first to commence 
flowering taking only on average of 39*78 days from 
sowing* The differences among'the varieties for this 
character were highly significant (Tables 4# 17 end 18)

Phenotypic variance* genotypic variance and 
environmental variance for this character among the 
varieties were estimated to be 36*17# 34*21 and 1*96 
respectively* Phenotypic end genotypic coefficients 
of variation (POV and OCV) were 11*33 and 11*02 
respectively# showing that the predominant influence 
on variability for this character was of the geaetio 
component* Heritability for this character was found 
to be very high (94*60 per cent) and the genetic gain 
wao 22*08 per cent (Tables 19 and 20)*

glowering spread (davs from commencement to
completion)

Among the varieties under trial tho maximum 
flowering spread wa3 noted in the case of variety 21 
(41*72 days) and the minimum in tho oase of variety 18



Table 4. Ranking of varieties for days 4o cosmonc© flowering

RankHo* . Var.. Ho. . Mean value HonkHo. Var.Ho. Mean value

1 4 67*84 29 8 51.39
2 5 67*84 30 42 51.62
3 24 63*67 31 1 51.34
4 38 65.64 32 17 51.11
5 33 60.73 33 35 51.00
6 55 60.22 34 51 50.84
7 27 60.00 35 41 50*78
Q 40 59.95 36 3 50.28
9 10 59.17 37 50 50.12

10 36 58.67 38 1 2 50.06
11 43 58.67 39 39 49.78
12 54 57.84 40 34 49.62
13 7 57.23 41 30 49.50
14 6 57.06 42 49 49.39
15 9 57.06 43 44 49.34
16 52 56.72 44 21 48.67
17 53 - 55.94 45 - 20 48.61
18 15 55.72 46 31 48.50
19 22 55.34 47 56 43.12
20 29 55.06 43 2 40.06
21 26 54.95 49 28 47.95
22 25 54.28 50 23 47.61
23 37 54*28 51 45 47.50
24 46 54.11 52 13 47.11
25 18 53.23 53 11 44*45
26 16 52.78 54 47 42.06
27 14 52.56 55 48 41.51
28 19 52.11 56 32 39.78

General Mean 53.09
C.D.(P * 0.05) 2.79



25

(13*28 days)* Differences between the varieties under 
atudy for this character were found to ho highly 
significant, with a range of variability between 
13*28 and 41*72 days and a general mean of 25*02 
days (Tables 5# 17 and 18)*

The genetic component of mrianoe for this 
character was found to be high with a high heritability 
of 82*75 per cent and genetic gain of 44*32 per cent 
(Vp « 42*31; Vg * 35.01; Vo « 7.30; POV o 26.00 and 
GOV « 23*65) (Tables 19 and 20).

■ Humber of oods per slant
«  j

The range of variability for this character was 
from 7*45 (variety 6) to 95*72 (variety 38) with a 
general mean of 31*46* The varietal differences for thie 
character were found to be highly significant (Tables 6, . 
17 and 18)*

The genetio component of the total varianoe for 
this character was very high (Vp ■ 455*93{ Vg *■ 417*68; 
PGV m 67*87 .and QGV « 64*96)* The heritability and 
genetio gain for this character were estimated as 98*61 
per cent and 128*08 per cent respectively (Tables 19 
and 20)*



Table 5* Hanking of the varieties for floweringspread (days from commencement to completion.)

HankNo* Var*Bo* Mean value HankBo. Var*Bo* Mean value

1 21 41*72 29 14 24.34
2 24 36*73 30 40 23.95
3 19 35*28 31 48 23.56 *
4 5 . 35*11 32 56 23.39
5 17 33*67 35 34 23.17
6 35 33*06 34 43 25*00
7 2 32*95 35 51 23.00
9 54 32*62 36 50 22*62
9 9 32*22 37 55 22.50

10 10 31*67 38 45 22.50
11 1 30.72 39 7 22.34.
12 53 30.28 40 29 22*22
13 49 30.00 41 11 21.22
14 16 29*56 42 31 20.78
15 20 29.56 43 33 20.78
16 33 29.33 44 47 20.11
17 27 28*34 45 23 19.72
IQ 25 28.00 46 41 19.17
19 23 27.67 47 39 19.12
20 46 26*62 40 13 18*67
21 22 26.55 49 42 17.04
22 52 26.11 50 44 17.56
23 3 26.00 51 8 1V.50
24 37 25*95 52 32 15.91
25 12 25.12 53 15 15.84
26 4 24.73 54 6 15.12
27 30 24.67 55 26 13*34
23 36 24.45 56 IQ 13.28

General Mean 
C*D*(P o 0*03)

25*02
5*40
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Table 6* Ranking of the varieties for number of pods per plant

Rsnfci?0* Var*Ho* Kean ralua RankNo. Var.Ho. Mean value
• -.-M—

1 38 95*72 29 9 24.95
2 51 83.12 30 28 24.89
3 46 79*95 31 7 23.45
4 47 78*23 32 29 22.50
5 26 72*39 33 23 22.28
6 54 65.73 54 40 21.84
7 42 61*89 35 55 21.84
3 16 55*44 36 49 20*83
9 18 53*89 37 17 20.56

10 14 40.12 38 3 19.89
11 50 47*36 . 39 8 19*83
12 25 38*84 . 40 1 19.34
13 5 38.45 41 11 10*67
14 39 33.23 , 42 10 17*06
15 41 37.34 43 15 16.67
16 31 35*67 44 20 16*22
17 24 35.23 45 4 16.17
18 43 34.73 46 27 15.67
19 2 33.84 47 45 15.50
20 22 33.78 . 48 35 15.11
21 44 31*67 49 37 10*78
22 30 31.50 50 34 10.56
23 48 29*61 51 21 10*28
24 52 29*17 52 19 10*00
25 55 27.18 53 56 8.73
25 12 26.84 54 32 8*50
27 56 25*22 55 33 7.56
23 13 25*06 ■ 56 6 7*45

General Mean 
C.D.CP « 0.05)

31*46
12.57
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Length of pod
The varieties under study showed good amount of 

variation for this character with variety 19 showing 
the maximum pod length (27.32 cm) and the variety 42 
showing the minimus (9*37 cm). The overall mean pod 
length of the varieties was 15*45 cm and the varietal 
differences wore found to he highly signifioant 
(Tables 7, 17 and IS).

Out of the phenotypic variance of 16*23 for thie 
character 15.30 was constituted by the genetic component. 
Heritability for this character was aLoo found to be N 
high (POV » 26.085 GOV a 23*32 end 0 « 94*23) and 
genetio gain was estimated as 50*62 per cent (Tables 19

H

and 20).
.I

Weight of uod
With the variety 19 ranking as the first and 

variety 51 as the last* the range of varietal mean 
values was found to be from 0.69 g to 3.09 g with an 
overall mean of 1.60 g. The differences between the 
varieties were highly significant (Tables Q, 17 and 18)

Tho genetic component of variance for this 
character was found to be hi^a with high estimates of
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Table 7. Hanking of the varieties for length of pod (cr)

BankSo* Var*Bo* Mean vaiut . Rank Ho. Var*Ho* Mean Talus

1 19 27.32 29 14 14.46
2 20 23.89 30 18 14.28
5 52 22.71 31 2

\
14.03

4 30 22.22 32 12 13.75
5 56 21.65 33 6 13*69
6 53 20.66 34 46 13.58
7 54 20*52 35 32 13.56
8 55 20.37 36 11 13*49
9 33 19.60 37 21 13.45

10 22 19.14 38 7 13.43
11 36 18*89 39 8 13.30
12 34 18.81 40 25 13.23
13 29 18*60 41 3 12*89
14 28 18.23 42 17 12.86
15 31 17.92 43 47 12.55
16 43 17.54 44 26 12.53
17 48 17.43 45 35 12.46
18 49 17*29 46 5 12.09
19 44 17.28 47 4 11.90
20 27 16.92 48 13 11*64
21 45 16.79 49 50 11.41
22 1 16.68 50 9 10*56
23 24 15.91 51 39 10.56
24 23 15.10 52 41 10.40
25 10 14.99 53 38 10.04
26 37 14.74 54 40 9.63
27 15 14*67 55 51 9.59
23 16 14.54 56 42 9.37

General Hem 15.45
O.JJ.CB » 0.05) 1.94
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Table 8. Ranking of the varieties for weight of pod (g)

HankSo. Tar.ETO. Mean value HankHo. Var.Ho-* Mean va3

1 19 3.09 29 2 1.48
2 30 2.92 30 8 1.48
3 20 2.69 31 IS 1.48
4 24 2.65 32 7 1.45
5 53 2.49 33 46 1.45
6 55 2.42 34 47 1*43
7 34 2.39 35 28 1.42
0 54 2*23 36 25 1.41
9 56 2.20 37 37 1*38
10 22 2.14 33 11 1.34
11 15 2.12 39 32 1.29
12 49 2.12 40 4 1.19
13 52 2.11 41 23 1.10
14 48 2.10 , 42 50 1.07
15 33 2.09 43 16 1.04
16 36 2.09 44 5 1.00
17 29 2.03 45 26 0.99
18 1 2.05 46 9 0*95
19 6 1.79 47 35 0.90
20 44 1.76 48 41 0*86
21 31 1.74 49 17 0*85
22 27 1*71 50 21 0.85
23 10 1.63 51 39 0.83
24 3 1.61 52 42 . 0.82
25 45 1.57 53 33 0.81
26 14 1.56 54 40 0.81
27 43 1.56 55 13 0.79
28 12 1.49 56 51 0.69— !■■ II ■ l.w—

General Mean 1#60
0.3). (P « 0.05) 2.24
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heritability and genetic advance (Vp « 0*37; %  o 0.36; 
PCV o 33*17; GCV a 37*50; H a 96*51 per cent and 
GG o 75*89 per cent) (Tables 19 and 20).

Humber of seeds aer pod
She range of variability for thio character was 

found to be between 7*91 (Variety 17) end 16*66 
(Variety 19) and the overall mean value of the 56 
varieties was found to be 12*33* She varietal

1

difference® were found to bo highly significant 
(fables 9, 17 and 18).

The apportionment of the total variance for this 
character between the genetic and environmental 
components was found to be with a predominance for the 
genetic component (Vg » 6*45)* The heritability was 
found to be high (96*89 per cent) and the estimated 
genetic gain waa 41*75 per cent (fables 19 end 20)

Seed yield per plant
The variability for thio ultimate economic 

character woe found to be wry high among the varieties 
studied* the highest yield of 97*00 g (Variety 38) 
being almost 25 times the lowest yield of 4*00 g
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Table 9. Banking of the varieties for number of seeds per pod

BonkEto. Var*Ho* Mean valus BankHo. Var.Bo.
K B H W W O .

Mean value
t m  1

1 19 16.66 29 20 12.04
2 30 16.44 30 37 11.01
3 52 16*22 31 39 11.69
4 47 16.23 ,32 50 11.55
5 36 16*15 33 43 11.45
6 34 16.07 34 9 11.41
7 49 15.82 35 55 11.41
8 15 15.25 36 16 11.22
9 18 15.17 37 24 11.09
10 29 15*07 38 2 11.08
11 44 14.62 39 26 10.98
12 53 14.43 40 28 10.86
13 56” 14.42 41 10 10.44
14 14 14.38 42 8 10.31
15 43 14.19 43 51 10.26
16 22 14.09 44 13 10.08
17 33 14.05 45 3 9.96
18 12 13.99 46 23 9*94
19 6 13.96 47 5 9.62
20 11 13.69 48 4 9.59
21 1 13*42 49 40 9.41
22 46 13.27 50 32' 9.39
23 7 13.05 51 41 9.31
24 25 13.05 52 35 8.64
25 27 12.75 53 21 8.53
26 31 12.71 54 38 8.35
27 54 12.41 55 42 8.22
28 45 12.22 56 17 7.91

' General Mean ' 12*33
O.S.(P « 0.05) 0.91
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(Variety 56). The overall mean yield was found to be 
29*09 g and the varietal differences were highly 
□ignificont (Tables 10, 17 and 18).

This character was found to show high estimates 
of heritability and genetic gain (11 « 81*57 per cent and 
GG • 109.76 per cent ) (Tables 19 and 20)*

100-seed weight
The mean 100-aeed weight among the varieties 

ranged from 4*55 6 (Variety 51) to 18.50 g (Variety 19) 
with an overall mean of 8*82 g. The differences between 
the varieties were highly aigaificant (Tables 11, 17 end 
18).

Genetic component of variance for this character 
was found to be very high (Vp * 0.35? Vg ■ 8*13) end 
the heritability vaa found to be of the order of 97.19 
per cent. Genetic gain for this character was estimated 
to be 65*65 per cent (Gables 19 and 20).

Length of seed
Mean length of seed among the varieties under 

study ranged between 4*56 ism (Variety 51) end 11.20 m  
(Variety 20) with an overall mean of 7*05 cun. The



Table 10* Ranking of the varieties for seed yield per plant (g)

Rank Var* u<.0„ Bank Var*Bo* Bo* valu9 Bo* Bo. valve

1 38 97.00
2 47 71.74
3 46 71.66
4 54 69*61
5 26 50*33
6 44 47.44
7 43 46.50
8 18 45*06
9 30 43*94
10 31 43*61
11 7 42*89
12 24 - 42.16
13 12 42.05
14 22 41*75
15 51 40.50
16 2 40*44
17 14 33.05
18 29 37*23
19 48 36.27
20 50 36.11
21 16 34.67
22 53 31*77
23 36 31-33
24 42 30.50
£5 5 30.39
26 41 29*22
27 49 23*53
28 25 26.94

29 23 25.63
30 23 25.17
31 1 24.39
32 3 24.05
r *  « *?3 0 23.94
34 39 23.22
35 52 23.11
36 11 22.89
37 20 22.39
33 13 19.56
39 45 17.72
40 15 17.11
41 9 15.94
42 19 15.94
43 55 15.00
44 17 14.61
45 27 13.28
46 40 12.72
47 34 11.83
43 4 11.44
49 35 9*44
50 32 9.00
51 33 8.05
52 37 8.00
53 10 7.67
54 21 7.11
55 6 6.11
56 56 4.00

General Sfean 29*39
O.D*(F o 0.05) 16.76
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Table 11* Ranking of the varieties for 100 - seed weight (g)

RanhHo. Var.Ho.* Mean value HankHo. Var.-Ho* Mean value

1 19 18.50 29 11 8.47
2 20 16.47 30 7 8*23
3 1 15.67 31 17 8*10
4 43 13.47 32 8 8̂ 07
5 32 11*90 33 26 7*36
6 29 11*60 34 IB 7.91
7 43 11*50 35 24 7.84
a 30 11*15 36 49 7*81
9 53 10*97 37 25 7.53
10 33 10*69 38 14 7.24
11 10 10.75 39 37 7.20
12 52 10*54 40 38 6.90
13 36 10*52 41 42 6.75
14 27 10.35 42 47 6.58
15 34 10.04 43 22 6.24
16 3 10*06 44 13 6.23
17 44 10*03 45 28 6.23
18 6 10.00 46 40 6.19
19 16 9*92 47 9 6.07
20 31 9*75 4Q 15 5*87
21 41 9.61 49 21 5.61
22 2 9*50 50 5 5.47
23 46 9*50 51 56 5.47
24 55 9.49 52 4 5.45
25 48 9.47 53 39 5.44
26 54 9.75 54 50 5.43
27 35 8.75 55 23 4*59
28 
—  ̂  —  M

12 8.56 56
w  —  * »  mmrn w m -m  —

51 4*53
General Mean 0*82
<J.5).(? » 0.05) 0*97
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varietal differences for this character were found to 
be- highly significant (Tables 12, 17 and 18)* .

Major part of the variance for this character was 
found to be genetic (Vp ® 2.26 and Vg » 2*23) and the 
heritability was estimated as 98*85 per cent* The 
phenotypic and genotypic coefficients of variation were 
21*32 and 21*20 respectively and the estimated genetic 
gain for this character was 43*41 per cent (Tables 19 
and 20)*

Breadth of seed

Maximum breadth of seed (3*14 mm) wa3 recorded in 
the case of variety 34, and the minimum (3*63 mm) in the 
case of variety 51, The overall mean for this character 
among the varieties studied was 5*25 mm* Differences 
among the varieties for this character were seen to be 
highly significant (Tables 13* 17 and 18).

The genetio component of total variance for this 
character was found to be quite high and the heritability 
was also found to be high (Vp « 0.72; Vg ■ 0*63t 
PCV * 16*14; GQV * 15*07; H * 87*19 per cent and 
GO w 28*99) (Tables 19 and 20).
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Table 12. Ranking of the varieties for length
of seed (am)

I 
sa 

1 £
*£ 

l?
i

i

Var*Ho. Mena value BankNo. Var.No. Mean value

1 20 11*20 29 37 6.74
2 19 10.51 30 6 6.52
3 34 10.03 31 26 6.50
4 53 9*42 32 42 6.40
5 52 9.41 33 15 6.43
6 55 ■9.35 34 9 6.37
7 54 9.15 35 12 6.32
3 30 3*62 36 2 6.31
9 27 8.59 37 17 6.31
10 56 8.56 38 8 6.30
11 36 3.37 39 39 6.27
12 22 8.25 40 11 6.22
13 45 8.09 41 44 6.22
14 33 8.04 42 3 6.11
15 31 8.01 43 18 6.00
16 43 7.81 44 25 5*90
17 1 7.30 45 13 5.63
18 21 7.66 46 49 5.56
19 46 7.48 47 40 5.53
20 32 7.35 43 50 5.52
21 29 7.32 49 39 5.47
22 23 7.21 50 5 5.42
23 41 7.14 51 23 5.28
24 14 7*13 52 4 5.24
25 43 7.05 53 16 5.14
26 35 6.99 54 47 5.02
27 10 6.34 55 7 4.76
28 24 6.74 56 51 4.56

General Mean 7.05
C.D.(P - 0.05) 0.32



Table 13* Hanking of the varieties for breadthof seed (sm)

f f  MSan valua

1 34 8*14 29 12 5*23
2 2? 7*53 30 41 5*21
3 56 6,32 31 31 5*19
4 52 6.29 32 55 5*16
5 32 6.23 33 . 24 5.14
6 1 6*21 34 23 5.11
7 14 6,07 35 25 5.03
8 22 5*93 36 9 5.07
9 43 5*93 37 11 5.05
10 26 5*83 33 47 5*01
11 29 5*73 39 30 4*76
12 45 5.70 40 16 4.72
13 15 5.67 41 17 4.69
14 19 5.64 42 28 4.57
15 53 5.64 43 21 4.53
16 2 5.61 44 50 4*48
17 20 5.58 45 49 4.45
18 48 5.57 . 46 4 4.44
19 10 5.54 47 38 4.42
20 33 5*52 48 35 4.41
21 8 5.47 49 7 4*36
22 3 5.44 50 13 4*36
23 54 5.44 51 37 4.35
24 6 5.42 52 40 4*32
25 44 5.42 53 42 4.25
26 36 5*40 54 39 4*20 '
27 46 5.40 55 18 3.71
28 3 5.39 56 51 3.63

General Mean 5*25
C*b«(P « 0.05) 0*61



Thlofoieaa of seed
The varietal differences for this character were 

highly significant and the mean values ranged from 
3*25 ram (Variety 1Q) to 5*51 ma (Variety 20) with an 
overall mean of 3*98 m  (Tables 14-* 17 and 18)*

Phenotypic and genotypic varianoeo for this 
character were 0*26 and 0*22 respectively and the 
heritability was estimated to be 84*41 per cent* The 
estimated genetic gain for this character was 22*41 and 
the phenotypic and genotypic coefficients of variation 
were 12*39 and 11*84 respectively (Tables 19 and 20)*

Ktmbor of flowers per plant
The varieties under study showed wide variability 

for the total number of flowers produced# the maximum 
being 148*94 (Variety 2) acid the minimum 21*11 (Variety 
56)* The varietal differences for this character were 
highly significant (Tables 15* 17 and 18)*

The total variance for this character (Vp * 968*69) 
was mostly contributed by genetic component (Vg * 792*93) 
and the phenotypic and genotypic coefficients of variation 
for this character were 43*82 end 39*24 respectively.
The estimates of heritability (80*20 per cent) and
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Table 14* Hanking of the varieties for thiotaieoo
of seed (no)

HankNo. Var. -Ho. -
Mean valve HankHo, Var.Ho. Mean va3

1 20 5.51 29 32 4.03
2 34 5.20 30 47 4.03
3 14 5.17 31 3 3.98
4 49 5.15 32 52 3.72
5. . 23 4.81 53 9 3.70
6 45 4.55 34 5 3.69
7 15 4.50 35 28 3.66
3 10 4.48 '  36 31 3.64
9 2 4.42 37 30 3.63
10 22 4.41 ' 38 17 3.63
11 6 4.40 39 33 3.60
12 48 4.31 40 21 3.56
13 46 4.29 41 53 3.55
14 43 4.28 42 25 3.52
15 8 4.27 ' 43 37 3.51
16 16 4.27 ' 44 13 3.50
17 19 4.21 45 54 3.50
18 1 4.19 46 26 3.49
19 56 4.18 47 40 3.49
20 44 4.16 48 50 3.48
21 11 4.15 49 55 3.47
22 41 4.15 50 4 3.44
23 35 4.14 ' 51 33 ' - 3.42

■ 24 7 4.13 52 39 3.42
25 24 4.11 '  53 27 3.35

* 26 12 4.09 ■ 54 42 3.31
27 35 4.09 '  55 51 3.30
28 29 4.07 56 18 3.25

General Mean 3.98
C.D.(P *> 0.05) 0.40
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fable 15. Ranking of the varieties for number of flowers per plant

a!to? Vm ‘. Mea“ Yalu9 ^  7f&! Hsaa Y^"e
1 2 148.94 29 12 71*67
2 38 137*94 30 27 69.44
3 26 128.11 31 40 69
4 25 124*89 32 44 68
5 24 123*28 33 9 67

,00 
,28 
.55

6 46 114.67 34 22 66.61
7 1 110.50 35 39 64.72
8 47 108.94 36 32 64.33
9 51 107.71 37 7 61
10 23 101.39 38 43 52

.00 
,72

11 36 99.66 39 52 51.33
12 16 95*33 40 30 51.11
13 42 95.33 41 13 51.00
14 54 91*16 42 53 50.61
15 14 90.45 43 49 48.00
16 18 89.11 44 45 45.83
17 50 08.27 45 35 42.89
18 8 83*05 46 55 42.55
19 29 81*72 47 37 40.94
20 17 78.05 48 19 49.66
21 31 77*67 49 15 38.52
22 5 77.50 50 20 35*28
23 48 77*33 31 33 32.61
24 10 79*89 52 6 30.89
25 41 74.33 53 21 30.56
26 3 74*45 54 34 30.33
27 4 74.34 55 11 28.17
28 28 72.33 56 56 -21.11

General Kean 71*76
0.D.CP - 0.05) 27.98
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genetic gain (72.40 per cent) ware talao high for this 
character (Tables 19 end 20).

Pod yield par plant
Ar*tm& m  overall mean of 42.18 g the variability 

for pod yield among the 56 varieties studied ranged from 
7.27 g (Variety 56) to 109.11 g (Variety 39). The 
varietal differences for this character were found to b© 
highly significant (Tables 16. 17 and 10).

Genetic component appeared to contribute very 
highly to the total variance for this character 
(Vp w 635.22 and Vg « 490*07). Heritability and genetic 
gain for this character were estimated as 77.15 per cent 
and 94.9S per cent respectively (Tables 19 end 20).

While each of the Tables from 3 to 16 gives only 
information about one single character in respect of ell' 
the varieties, information on all the characters in 
respect of 12 selected types representing the two 
extremes of yield potential is furnished in Table 21.

Genetic dlvaraenoe among the varieties

The 56 varieties under study fell into 17 
clusters, out of which seven clusters wore each
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Table 16. Hanking of the varieties for pod yield per plant (g)

Hank Var. fiO' So* Mean value BankSo* Var.So* Mesa value

1 3Q 109*11 29 28 38*72
2 47 104*11 30 52 37.00
3 54 101*72 31 1 36*00
4 '46 39*11 32 41 36.00
5 26 78*50 33 55 35.05
6 30 78*11 34 3 34.94
7 22 63*55 35 8 34.67
8 18 59*94 36 15 34.61
9 31 58*00 37 19 31*77
10 43 57.17 38 11 30.17
11 44 56*66 39 27 30*00
12 16 56.44 40 13 26*55
13 51 55*50 41 45 24.44
14 7 55*28 42 9 24.22
15 2 54*33 43 17 21.50
16 12 53*11 44 39 20*38
17 14 52*88 45 25 20.32
18 36 52*77 46 34 20*11
19 48 51*28 47 40 19.66
20 53 49*61 48 4 18.06
21 29 48*83 49 33 16.83
22 25 49*11 50 35 15.44
23 50 46*50 51 37 14.50
24 42 46*11 52 6 13.55
25 24 39*66 53 32 13.50
26 20 39*55 54 10 12.00
27 5 39*33 55 21 10.22
23 49 39*83 56 56 7.27

General Mean 42.18
0.D.(? a 0.03) 24.10



Table 17. Abstract of Analysis of Variance for the different characters
Mean square values ? value * C.D.

;*Ho* Characters Varieties Error varieties P-0.05 P*0.01
(d.f.«55) (d.f.«55)

1 Number of primary branches per plant 3.17 1.73 1.83 2*63 3.50
2 Pays to commence flowering 70.33 1.95 36.03 2.79 3*72
3 ^Lowering spread (days from commencement to completion) 77.33 7.30 10*60 5.40 7.19
4 Number of pods per plant 873.60 33.23 22.34 12.37 16.34
5 Length of pod (oa) 31.53 0.94 33.65 1.94 2.58
6 Weight of pod (g) 0.73 0.01 53.56 2.24 2.93
7 Number of seeds per pod 13.10 0.21 56.52 0.91 1.21
8 Seed yield per plant (g) 692.13 70.27 9.85 16.76 22.32
9 IQQ-eeed weight (g) 16.49 0.23 70.17 0.97 1.29
10 Length of seed (ram) 4.49 0.03 171.89 0.32 0.43
11 Breadth of seed (ram) 1.34 0.09 14.59 0.61 0.81
12 Thickness of seed (am) 0.43 0.04 11.01 0.40 0.53
13 Number of flower® per plant 17Q1.61 195.76 9.10 27.93 37.27
14 Pod yield per plant (g) 1125.29 145.16 7.75 24.10 32.10

* All P values significant at 1 per cent level



Table 19. Rouge, mean and standard error of mean of the different characters

Bangs StandardS.ITo* Character *<•.. * ■-■■■■— ■■—■■■ Keen errorFrom To of mean
1 Suaber of primary branches per plant 2.09 8.22 5.33 0*124
2 Says to commence flowering 39.78 67.84 53.09 0.132
3 Flowering spread (days from commencement to completion) 13.28 41.72 25*02 0.255
4 ifuaber of pods per plant 7.43 95.72 31.46 0.584
5 length of pod (ca> 9.37 27.32 15.45 0*031
6 Weight of pod (g) 0.69 3.09 1.60 0.011
7 Bomber of seeds per pod 7.91 16.66 12.33 0.043
0 Seed yield per plant (g) 4.00 97.00 29*89 0*792
9 100-seed weight (g) 4.53 18.50 8.82 0*046
to Length of seed (mm) 4.56 11.20 7.05 0.015
11 Breadth of seed Com) 3.63 3.14 5.23 0.029
12 Thickness of seed Cm) 3.25 5.51 3*93 0.019
13 Bomber of flowers per plant 21*11 148.94 71.76 1.322
14 Pod yield per plant (g) 7.27 109.11 42.18 1.296



Table 19. Phenotypic# genotypic end environmentoL variance for the different aharentera

'.Ho. Character
M M i i e i i x m e w w

Phenotypicvariance(7p)
Genotypicvariance(Vg)

Environment a variance (Vo)
1 Smsiber of primary branches per plant 2*41 0*68 1.73
2 Bays to commence flowering 36.17 34.21 1.96
3 flowering spread (days from 

conmonQement to completion) 42.31 35*01 7.30
4 Somber of pods per plant 455.93 417*68 33.25
5 length of pod (cm) 16*23 15-30 0.93
6 Weight of pod (g) 0*37 0.36 0.01
7 Somber of seeds per pod 6*65 6*45 0.20
Q Seed yield per plant (g) 301.20 310.93 70.27
9 100-seed weight (g) 0*36 3.13 0.23
10 length of seed (jam) 2*26 2.23 0.03
11 Breadth of seed (uua) 0*72 0.63 0.09
12 Thickness of seed (mm) 0.26 0.22 0.04
13 Somber of flowers per plant 983*69 792.93 195.76
14 Pod yield per plant (g) 635.22 490.07 145.15



Table 20* Phenotypic and. genotypic coefficients of variation, heritability and expected genetic gain of the different characters

Phenotypic Genotypic Merits- Genetic coefficient coefficient bility gain S.HO. Character of ofvariation variation (#) ($)
(kjv) (gcv) (a) (G§)

1 Humber of primary branches 28.16per plant 29.11 13,45 17.78
2 Bays to comaeixce flowering 11.33 11,02 94.60 22.03
3 Hovering spread (days from oomencenent to completion) 26.00 23,65 82.75 44.32
4 Number of pods per plant 67,67 64*96 91.61 128.08
5 Length of pod (cm) 26,08 25.32 94.23 50.62
6 Weight of pod (g) 38,17 37,50 96.51 75*89
7 number of seeds per pod 20*92 20,59 36.89 41.75
8 Seed yield per plant (g) 65,32 58,99 81.57 109.76
9 100-seed weight (g) 32,79 32,33 97.19 65.65

to Length of seed (sm) 21,32 21,20 98.05 43.41
11 Breadth of seed (mm) 16,14 15,07 37.19 28.99
12 Thickness of seed (m) 12,89 11,84 84.41 22.41
13 Number of dowers per plant 43,62 39,24 80.20 72.40
14 Pod yield per plant (g) 59,75 52,48 77.15 94.96



Table 21. Characteristics of the six high yielders and the six poor yieldero among the 56 cowpea varietieo tinder study

Rsnh r?o. for seed No. yield

Variety Characters

Kamo <1> (2) (3> (4) (5)Growth .Seed yield Pod yield No. of No. of habit per plant por plant pods per flowers<g) (g> . plant per plant
1 38 Kolinjipayar Erect 97.00 109.11 95.72 137.94
2 47 C.152 x N.E.1 (Bangalore) Seal-erect 71.74 104.11 70.23 108.94
3 46 No.2-1 x Iron Grey Erect 71.66 89.11 79.95 114.67
4 54 Maujert mottled - light Trailing 69.61 101.72 65.78 91.16
5 . 26 Branca Erect 50.83 78.50 72.39 128.11
6 44 Missisippi x Iron Grey Brect 47.44 56.66 31.67 60.20

51 33 KayamKulam Semi-erect 8.05 16.83 7.56 32.61
52 37 Fannlthodan - late Erect 8.00 14.50 10.78 40.94
53 10 OP. C. 13 Trailing 7.67 12.00 17.06 75.09
54 21 Red needed selection Erect 7.11 10.22 10.28 30.56
55 6 GP. EOS. 1548 Trailing 6.11 35.05 7.45 30.89
56 56 Puaa Phalguni Erect 4.00 7.27 8.73 21.11

General Mean 29.89 42.18 31.46 71.76
(Continued)



Table 21 (Continued)

Bank'0o* Varietyfor — —  --------
seed Ho. Honeyield

1 33 Kolinjipayar
2 47 C.152 x H.E.1 (Bangalore)
3 46 Eo.2-1 x Iron Grey
4 54 Manjeri mottled - light
5 26 Branca
6 44 MisaieippI x Iron Grey

51 33 KoyaTUmlaia
52 37 Parmithodan - late
53 10 GP. 0* 13
54 21 Red needed selection
55 6 GP* EOS. 1548
56 56 Pus a Hialguai

General Mean

(6)Days tocommenceflowering

Characters
(7) (8) ^lowering Length spread of pod (daya) (cm)

(9) (10)height- 3o. of of pod aeeds (g) per pod
63*64 20.78 10.04 0.81 8.35
42*05 20.11 12.55 1.43 16.23
54.11 26.62 13*50 1.45 13.27
57*84 32.22 20.52 2.23 12.41
54*95 13-34 12.53 0.99 10.93
49*34 17.56 17.28 1.76 14.82

60.73 29.33 19*60 2.09 14.05
54.23 25.95 14.74 1.38 11.81
59*17 31*67 14.99 1.63 10.44
48.67 41.72 13*45 0.85 8.53
57.06 15*12 13.69 . 1.79 13.96
43*12 23*39 21.65 2.20 14.42
53*09 25.02 15.45 1.60 12.33

(Continued)



Table 21 (Continued)

Hank Characters
Bo.forseedyield no.

Variety
Haste (1 1)

100-seed weight . 
(g>

(12) Length of aeedt (mm)

(13)Breadth of seed (ma)

(14)Thickness of seed (am)

”  (15)Ho. of primary broaches per plant
1 33 gblinjipayar 6.90 6.27 4.42 3.42 6.06
2 47 C.152 x B.B.1 (Bangalore) 6.58 5.02 5.01 4.03 5.78
« r? 45 Ho.2-1 ac Iron Grey 9*30 7.48 5.40 4.29 5.06
4 54 Manjsri mottled - light 9*15 9.15 5.44 3.50 6. OS
5 26 Branca 7.96 6.50 5.83 3.49 7.95
6 44 Misaieippi x Iron Grey 10.03 6.22 5.42 4.16 4.84

51 33 Sayentknlam 10.69 8.04 5.52 3*60 4.11
52 37 Pannithodsa - late 7*20 6*74 4*35 3.51 5.05
53 10 OP. C. 13 10.75 6.94 5.54 4.48 3.95
54 21 Had seeded selection 5.61 7.66 - 4.53 3.56 5.00
55 6 OP. SOB. 1548 10.00 6.52 5*42 4.40 6.11
55 56 Puoa Phalguni 5.47 3.56 6.32 4.18 2.89

General Kean 3.82 7.05 5.25 3.98 5.33 CJlo



represented by on© single variety (Clusters XI to XVII 
and varieties 47# 24* 28* 34* 32* 51 and 55 respectively). 
Cluster II comprised of the maximum number of varieties} 
the twelve varieties included being 11* 12* 2* 3* 44* 43* 
16* 41* 14* 49* 35 and 3* The next large clue tor was
Bluster I with seven varieties (Varieties 39* 50* 13* 42*
40, 9 and 25). Cluster III had six varieties (Varieties 
22* 56* 36* 31*54 and 29) and ©luster IV five (Varieties
52* 53* 33* 27 and 30). Clusters V, VII and VIII
oonsisted of four varieties each. Varieties 4* 5* 37 
and 7 made cluster V, while cluster VII was comprised 
of varieties 1* 45* 43 and 10* The four varieties in 
Bluster VIII were varieties 26* 33* 46 and 13.
Cluster VI consisted of the varieties 21* 23 and 17.
The remaining four varieties fell into two clusters* 
varieties 6 and 15 In cluster IX end varieties 19 and ,
20 in cluster X (Table 22).

The average Intra-elustor distances in the 10 
olustere with more than one variety ranged from 10*3 
(Cluster X) to 14*9 (Cluster Vln) (Table 22). The 
range of average inter-cluster dletanees among the 17 
Blusters was found to be from 13*8 (IV - XVII) to 
57.9 (X - XVI)* The lower value© of inter-cluster



Table 22. Details of varieties constitutingdifferent clusters

Cluster — — —  
Bo* Ho.

Varieties included

Nemo

Average 
  -intra-

Growth Total cluster 
habit Ho* distance

IX

III

39 He&uaaiigod - 1 SE
50 Ho. 62 T
13 GP. M.S. Q970/1 SE
42 Sasthaacottah -6 T
40 Kazhakko o 11 am - 4 E
9 GP. African T
25 Hoovatupuzha - 1 E 7 11*5

11 GP. PL3, 110 SE
12 GP. H.3* 9804 T

2 GP. HiS. 63 T
a GP. ELS.. 26 E
44 Miosisippi x Iron grey E
43 G. 152 x H.B.II (Bangalore) SE
16 GP. M.S. 9760 SB
41 Saothamcottah - 2 T
14 GP. C. 57 S
49 0. 152 x Ho. 2-1 T
33 20 E
3 GP. M.S. 9002/2 SE - 12 14.0

22 Calicut - 70 SE
56 Fuon Phalgunl F
36 Calicut — 21 E
31 Culture - 1 SB
54 Manjerl mottled - light T
29 Ho. 51 OB 6 13.7

(Continued)
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table 22 (Continued)

Varieties included
ClusterNo. Ho*

i
Ham© Growthhabit

IV 52 Efeyyanad local £
53 Ma#3erl - brown T
33 Ksy&rakulcta SE
27 hsnjexl local £
30 Manjeri mottled - dark y

7 4 OF. H»S* 139 B
5 GP. J.G. 5 SB
37 Ponnithodon ** lata E
7 GP. 0. 2110 $

VI 21 Bed-seeded selection B
23 Pelgaat Vellapayar E
17 GP. M.S. 9081 SB

VII 1 OP. M.S. 9314 B
45 Ho* 2-1 x Bixibe SB
43 Thodupuzlm - 3 SB
10 OP* C* 13 T

VIII 26 Branca B' ■

38 Kolinjipayor B
46 Ho* 2-1 x Iron grey B
18 OP. c. 152 SB

IX 6 GP. E.C.B* 1548 T
15 GP. T. 536 E

Average 
— ■— “ intra- fotal cluster No# distunes

13.1

14.7

11.6

13.0

14*9

10.3
(Continued)
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Table 22 (Continued)

ClusterNo* No,

Varieties included 

Raa#
Average ■»•«•«-*••• intra—

Growth Total cluster habit No* distance

X 19
20

IC* 20729 
IC. 20419

SE
E 2 14.0

XI 47 0* 152 x (Bangalore) OB 1 0.0

XXI 24 PaitsQbi local - 1 SE 1 0*0

XIII 20 C* 152 x New Bra - I T 1 0.0

XIV 34 Pannlihodan - early E 1 0,0

XV 32 P* 110 S 1 0,0

XVI 51 Eolinjipayar « white E 1 0.0

XVII r w . * *o5 Manjeri - black T 1 0.0

13 « Bract 
,I3B * Sand-erect. 
T * Trailing
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distances ranged froa 13.8 (IV - XVII) to 26*2 (X - XIV) 
and the higher values fro a 39.9 (VII - XVI) to 67*9 
(X - XVI).

Cluster X was found to show the naxinun average 
inter-cluster distance with any other cluster and it 
was found to be the oluoter shoving the maximum 
distances in 11 out of the total possible 16 combinations 
it could nalce. duster I showed the least average inter* 
cluster distances in the maximum number of cases (5 out 
of 16) (Tables 23 end 24).

Cluster means for the different charset ere
dumber of primary branches ner plant
Maximum mean value for this character was shown 

by cluster IX (6.32) end the minimum by cluster X 
(3.48) (Table 25).

Davs to oanraenca flowering
The cluster means for this character ranged 

between 39.78 (Cluster XV) and 61.81 (Cluster V).

yjQwer.ln^garead .(.Pare from .oemnenoeaent to
completion
Cluster IX hod the lowest (15.40) and cluster 

XII the highest (36.73) aean values for this character.
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Table 25* Cluster means for different characters

Characters
CluoterNo*

( 1 )No* at primary branches per plant

(2) Days to commence flowering

(3)Floweringspread(days)

(4)No* of pods per plant
trnm m m * m m m

I 5.21 52.85 23.20 36.31
XI 5.96 49.34 24.12 29.77
XXX 4.95 53.92 25.00 31*95
XV 5*27 56*53 27.75 22.34
V 5.53 61*81 27.03 22.22
VI 4.Q7 49.13 34*35 17.71
VII 3*80 54.17 26.97 21.66
VIII 6*35 56.48 16.50 75.49

12 6.52 56.39 15.40 12.06
X 3.43 50.36 32.42 13.11

21 5.78 42.06 20.11 78.23
XII 6*17 63.67 36.73 35.28
XIII 5.84 47.95 19.72 24.89
XIV 3.72 49.62 23.17 10.56
XV 3.61 39.78 15.91 8*50
XVI 5.23 50.84 23.00 83.12
XVII 6.45 60.22 33.05 21*04
GeneralMean 3.33 53*09 25*02 31.46

(Continued)
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Table 25 (Continued)

Characters
ClusterHo* (5) Length of pod (ca)

(6)Weight of pod (g)

(7)Ho. of seeds per pod

(8)Seed yield per plant 
(g>

I 10.91 0.95 10.77 23.57
II 14.23 1.48 12.28 31.40
III 19*45 2.03 14.14 37.93
IV 20.42 1.67 14.78 24.03
V 13*06 1.25 11.02 23.13
VI 13*83 0.93 8.79 16.20
VII 16.50 1.70 11.88 19.07
VIII 12.62 1.18 11.94 66.14
IX 14.18 1*95 14.60 11.61
X 25.60 2.89 14.35 19.16
XI 12.55 1.43 16.23 71.74
XII 15.91 2.65 11.09 42.16
XIII 18.28 1.42 10.86 25.17
XIV 18.81 2*39 16.07 11.83
XV 13*56 1.29 9.39 9.00
XVI 9*59 0.69 10.26 40.50
XVII 20.37 2.42 11.41 15.00

GeneralMoan 15.45 1.60 12.33 29.89
(Continued)
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Table 25 (Continued)

Characters
ClusterIfo. (9)

100-aeedweight
<g>

(10)Length of coed (era)

(1 1 )Breadth of seed (um)

(12)Thickness of seed (an)

Z 6.23 5.84 - 4.54 3*49
II 8.96 6.37 5.22 4.35

1 III 8.79 8.26 5.67 3.99
IV 10.78 8.82 5*95 3.56
V 6.59 5.54 4.65 3.69
VI 6.10 7.06 4.78 4.00
VII 12.05 7.66 . 5.84 4.37
VIII 8.07 6.56 , 4.84 3.61
IX 7.93 6.47 5.54 4.45
X 17.48 10.85 5.61 4.86
XI 6.58 5.02 5*01 4.03
XII 7.84 6.74 5.14 4.11
XIII , 6.23 5*28 4.57 3.66
XIV 10.04 10.03 8.14 5.20
XV 11.90 7.36 6.23 4.03
XVI 4.53 4.56 3.63 3.30
XVII 9.49 9.35 . 5.16 3.47
GeneralMean 8.82 7.05 5.25 3.98
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Number of pods per plant

The cluster mean range for this character was 
found to be fro a 0*50 (Cluster XV) to 85*12. (Cluster 
XVI).

Length of nod

Masimsn mean pod length (25*60 cm) was seen in 
cluster X and the minimus* (9*59 cm) in cluster XVI*

Weight‘of pod
Cluster means for this character ranged iron 

0*69 g (Cluster XVI) to 2*89 g (Cluster X)*

ffaeaber of seeds oer pod
The maximum and minimum mean values for this 

character were shown by duster XI (16*23) and cluster 
VI (8.79) respectively*

Seed yield per plant
fhe cluster moans for this character of ultimate 

economic importance were found to range between 9*00 g 
(Cluster XV) and 71.74 g (Cluster XI).
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1QQ*gce& val^ht
The lowest and highest mean .values for this 

char go ter were shown fey cluster aVI (4*53 g) and . 
cluster X (17*43 g) respectively*

length of seed
The duster means for this character ranged froia

4*56 m  (Cluster XVI) to 10*35 cm (Oluster X)*

Breadth of seed
Mâ iiaus mean breadth of seed (8*14 nm) was shown

by olustor 517 and minimum (3*63 ana) by cluster XVI*
\

Thlokneso of seed
She maximum and minimum mean values vjere shorn by 

oluster XXV (5*20 mm) end oluster XVI X5*30 kb) 
respectively*

Clusters of nromJ.Be os donors
Based on the cluster means for various plant# pod

and seed chamotero five clusters have been ranked and
listed for each, of bho important seven characters to 
serve as a guideline for aeleotion of donor parents from 
among them for further breeding programmes (Table 26)*



Table 26* Varietal clusters of promise as donors for Iraproveaent of same important plant* pod and seed characters of cowpea

Clusters ranked froa 1 to 5 along with their General 
Character cluster means Mem fortuS1 2 3 4 5 character

3arly flowering (days to flowering) XV 39.78 XI 42*06 XIII 47-95 VI 49.13 II 49.34 53.09
Short; flowering spread (days) IX 15.43 XV 15.91 VIII 18*50 H U  19.72 XX 20*11 25.02

jong flowering spread (days) XII 36*73 VI 34.35 XVII 33.06 . X 32.42 IV 27.75 25.02
Ugh pod nfcstoer por plant XVI 03.12 XI 73*23 VIII 75.49 I 36*31 XII 35.28 31.46
ligh seed yield por plant (g) XI 71.74 VIII 66*14 XII 42.16 XVI 40.50 III 37.93 29.09
tong pods (cm) X 25.60 IV 20.42 XVII 20.37 III 19.45 XIV 18.81 15.45
Sold heavy seeds (100-oeed tit* in g) X 17.48 VII 12.85 XV 11.90 IV 10.78 XIV 10.04 8.82



DISCUSSION
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General Variability

Hoeulte of the preliminary evaluation trial have 
Indicated that there ie great amount of variability in 
the varietal collection for the expression of all the 
characters studied*

Among the 14 characters for which the 56 selected 
varieties were evaluated in detail, the total phenotypic 
variance was found to be very high for number of flowers 
per plant, pod yield per plant, number of pods per plant 
and seed yield per plant* She total variance for these 
characters were found to very smoh exceed the general mean 
and also to exceed the maximum values among the varieties 
(Table 19).

Estimate* of heritable (genetio) and non-heritable 
(environmental) components of the total phenotypic 
variance have also shown that the genotio components wore 
very high with regard to those characters*

In general, except fbr the number of primary 
branches per plant in all the other 13 characters the
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genetic* component of variance was found to exceed the 
environmental component*

She phenotypic and genotypic coefficients of 
variation worked out (Table 20) indicated that the number 
of pods per plant* coed yield per plant* pod yield per
plant* number of flowero per plant* weight of pod*

/ '100-seed weight* length of pod* flowering spread* length
if of seed and number of seeds per pod showed high estimates 
(above 20 per cent)* This suggests that these characters 
with high genetic variability could be improved by 
selection in this crop*

Number of pods per plant* seed yield per plant and 
pod yield per plant were the three characters with very 
high values (above 50 per cent) of phenotypic as well as 
genotypic coefficients of variation, indicating very good 
scope for selection for these characters among the 
varietal spectrum under study*

These findings are in general agreement with the 
earlier reports in this crop by Karthikoyon O 9S3)* Singh 
and Mehndiratta (19*39), Borida ^L* (1973), Lakohmi and 
Goud (1977) and Sreekuaar et &1 • (1979)*
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Though high genotypic coefficients for flowering 
duration and days to maturity hove been recorded in 
cowpcabby Singh end Hafcndiratta (1969)* in the present 
study* days to commence flowering was the character 
showing the least phenotypic and genotypic coefficients 
of variation* The present findings on this point*
, however* are in agreement with the report of Sreefcuaar 
ot oU (1979) baaed on studios in the same crop season
as that of the present study and also conducted in

/Korda itself*

The other char go ter a for which the genotypic 
coefficients of variation among the varieties were low 
were thickness of seed* breadth of seed and number of 
primary branches per plant* These data suggest that 
there is only very little scope for seleotion for these 
characters among the varieties under the present study.

Estimates of heritability in the broad sense for 
the various characters (Table-20) showed that those 
values were very high and over 90 per cent in the cases 
of length of seed* 100-seed weight, number of ©eods per 
pod* weight of pod* days to commence flowering* length 
of pod and number of pods per plant* The maximum 
heritability (93*85 per cent) was seen in the cose of
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length of seed and thie waa closely followed by 100-oeQd 
weight (97*19 per cent)* The characters like flowering 
spread, seed yield per plant, breadth of seed, thickness 
of seed, number of flowers per plont and pod yield por 
pleat also showed high heritsbility ranging between 77 and 
87 per cont, The only character in this study which showed 
very low hsrifcability (28,16 per cent) was number of 
primasy branoheo per plant, ^igh horitability for 100-seed 
weight has almost uniformly been reported by earlier 
workers in this crop (Singh and Mehndlratte, 1969; Borida 
ot al*, 19755 Gopal Singh gt 1977} Lakshoi and Ooud, 
1977 and Srcekuaar gt el,* 1979)*

The expectable genetic gain was found to be tho 
highest (128,08 per cent) in the case of number of pods 
per plant, closely followed by seed yield per plant 
(109*76 per cent)* Pod yield por plant also showed high 
genetic gain of 94*96 per cent,. Very high vaiuso off
genetic gain for number of pods per plant and seed yield 
per plant were in oonfirmity with tho findings in this 
crop by Singh and Hehndiratta (1969), Borida et al* (1973),

i

Veeraawa&y et. â , (1973)* Go pal Singh at al, (1977),
Laics bioi and Ooud (1977) and Sreeknstar ofe al, (1979),
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Other characters showing more than 50 per ocnt 
genctio gain were weight of pod, number of f lowerd per 
plant, 100-seed weight and length of pod. Flowering 
spread, length of seed and number of seeds per pod also 
showed more them 40 per oent genetic gain estimates.
The lowest genetic gain in the present study (17*78 per 
cent) was estimated in the oaae of number of primary 
branches per plant. Pays to commence flowering and 
thiohnees of seed also shoved low genetic gain estimates. 
Comparatively low values of genetic gain for days to 
flowering, total duration end number of seeds per pod 
have been recently recorded by Sreokuaar et ĝ . (1979)*

With regard to the six plant characters showing 
high heritability, the erect variety Kolinjipayar 
(Variety 58) woo found to be the one producing the 
maximum number of pods and giving the highest pod yield 
as well as aeod yield per plant, ThlB variety was also 
found to be producing the maximum number of flowers, 
being only next to the trailing variety GP. H»S. 63 
(Variety No. 2) with which it was on par statistically. 
While the earliest variety to commence flowering was the 
variety P. 118 (Variety 32), variety 18 (GP. 0. 152) 
exhibited the shortest flowering spread.
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Comparing the varieties for the three pod 
characters studied, the seal-erect variety XC* 20729 
(Variety 19) ^as found to top all varieties in pod 
length, pod weight and number of seeds per pod* With 

. regard to pod length sad pod weight, the ereot variety 
10* 20419 (Variety 20) was also found to be on par with 
the variety 19* The trailing variety Hanjeri mottled - 
dark (Variety 30) was found to show high pod weight end 
high number of seeds per pod on par with variety 19*

la respect of the four seed characters, the ereot 
variety, Solin^ipayar - white (Variety 51) was found to 
show the lowest 100-seed weight, seed length, seed 
breadth and seed thickness* The semi-ereot variety 
IG* 20729 (Variety 19) and the ereot variety 10* 20419 
(Variety 20) were found to share the first and second 
positions with regard to the highest seed weight and 
seed length* Variety 20 was also the one with the 
maximum seed thickness* The erect variety Panni fchodan - 
early (Variety 34) which was on par with the variety 20 
in seed thickness was the on© with the broadest seeds*

It was seen that different varieties were found 
to be differently ranking for the most economically 
important plant, pod and seed characters, suggesting
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the possibility of selecting different varieties as 
donore for effecting Improvement in those characters 
through planned inter-varietal hybridisation.

As tho main objective of the present investigation 
was to assess the genetic diversity among the varieties 
and to group them into clusters based on their genetic 
distances* the correlations of the various plant* pod and 
seed characters with yield have not been worked out. 
Anyhow* an attempt is made with the use of data on all 
tho charactero in respect of the oix highest yielding and 
the six lowest yielding varieties among the 56 types 
evaluated to find out the indications in this line*

The data presented in Table 21 have very strikingly 
brought out tho fact that the number of pods per plant is 
a general indicator character to spot out high yielding 
types in oowpea. Positive correlation of number of pods 
with yield in eowpea is one point over which most of the 
earlier workers ere in agreement (Karfchliceyan* 1963;
Singh and Mehndlrattn, 1969; Boku* 1970; Borida et al*. 
1973; iheoar et ay« 1976 and Gopal Singh et al** 1977)*

Contrary to the report of Karthikeyan (1963) who 
found very significant negative correlation for the 
number of branches per plant with number of pods and
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seed yield, in the present study almost all the top high 
yielding varieties had high number of branches* In the 
prosent study where each square metre area had only one 
plant and the crop was grown in the rainy season, the 
range of number of branches woo from 2*09 to 8*22 with 
an overall mean of 5.33* Data of Karfchlkeyan loo, pit* 
wore based on an irrigated summer crop adopting a close 
spacing of 25 cm x 30 ca where the varietal moons for 
this character ranged between 1*52 and 3*60 only. 2ies© 
data could not also support the reports of Oingh end t 
Mehmdiratta 0969) end Kumar et al» (1976) who found 
number of branches to be positively correlated with 
yield* The lowest yieldera in the present study had 
very low or high number of branches* The Influence of 
environment on the expression of this oharaoter os 
indicated by the high value of environmental variance 
and the low value of heritability obtained in the present 
study with a large number of varieties appear to indicate 
that this character cannot be depended upon oa an 
indicator character for belection for high yield 
potential in oowpea*

fcrith regard to pod length the present data appear 
to support Singh and r-fehndiratta (1969) who found pod
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length to be negatively correlated with number of pods 
and to contradict the finding of Singh and Jain (1972) 
that high seed yield resulted from pod length end also 
the reporto of Borida et gl. (1973) end Kumar et al.
(1976) showing positive correlation of pod length with 
groin yield.

The precant data g o  given in Table 21 also appear 
to show that high yielding varieties eould be of abort 
or long gfowth duration os also of any of the throe 
growth habits namely, erect, oemi-erect or trailing.

Genetic dlvergenoe among the varietiso

Based on the genetio distances computed with
reference to 12 characters, the 56 oowpea varieties in
the present study could be grouped into 17 distinct
clusters (Table 22). The distribution of tho varieties
into various clusters showed no regularity, seven (SI to
SVXX) out of the seventeen clusters containing only one
variety each and one cluster (II) containing 12 varieties.
The three largest clusters II, I and III together
contained a total of 25 out of the 56 varieties.
Mehndiratta and Singh (1971) who grouped 40 oowpoa
varieties into eight clusters have shown such irregular 
pattern of distribution. Fifteen out of the 40 varieties
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ware foimd to comprise just two cluster® in their study*
Sixty otrains of coupaa grouped into 21 clusters by 
Jayaprakosh efc el. (1974) also showed such distribution*
Seven of these 21 clusters were represented by a single 
strain each* Three of the clusters were also found to 
contain 22 out of the 60 strains,

Though the growth habit was not taken into account 
in the working out of the genetic distances between the 
varieties under study, this information is also furnished 
in Table 22* It is aeon that among the eight clusters 
containing three or more varieties, dusters VI and VIII 
contained no trailing types, oluster IV had no ereot type, 
and the other dusters contained all the three types of 
varieties*

It is interesting to note that among the five 
trailing types originating from Man j ox! area (Malappuram 
Districtf Kerala State), the varieties Manjerl mottled - light 
and Hanjerl - black belonged to two different clusters 
(III said XVII), both distinct from cluster IV containing 
the other types originating from the same area* Similarly, 
the three selections originating from the cross 0* 152 x 
Slew Bra (one trailing type selected at Pattambi sad two 
seai-ercot types selected at Bangalore) also foil into
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three separate oldsters (II* XX end XIXI). It was also 
seen that while the erect variety fColin-jipayar 
Cvariety 33) was Included in ©luster VIII, the white- 
seeded selection from it (Variety 51* Xolinjipayar - 
white) which is also erect in habit stood as a distinct 
cluster by itself (cluster XVI). These data Indicate 
that the varieties of the same region and also selections 
from tho same variety could fall into different clusters*. 
These findings are in agreement with the results of 
Mehadiratta and Singh (1971) and Jeyaprafeeah et ol* (1974) 
in this crop*

The average genetic distances between the different 
clusters of varieties in the present study as furnished 
in fables 22 and 23 show that the two varieties included 
in cluster X (10* 20729 and 10, 20419) showed on on 
average the maximum genetic distances from 37 out of the 
remaining 54 varieties* The variety EolinjApoyar - white 
which stood distinctly as cluster XVI is seen to be the 
next variety showing the average maximum genetic distances 
from other varieties* Nineteen varieties included in six 
clusters were showing maximum average distance with this 
variety*
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The nine varieties Included in oinators IV, X,
XXV and XVII wore found to show, in general, high 
average genetic distanoaa from the 30 varieties 
comprising the clusters I, II, V, VI, XI, XIII, XV and 
XVI (Table 24).

Cowpea in Kerala is a distinct pulse crop which 
should have varieties suitable for some highly contrasting 
situations. The grain-productlon-oriented rice follow 
culture would require high yielding erect varieties with 
early flowering and highly condensed flowering spread to 
aofee the cultivation economic avoiding huge expenditure 
for large number of harvests. Svan varieties with small 
pods if they have large number of pods and good number 
of heavy seeds per pod will be highly suited for this 
system.

The specialised system of oowpea cultivation in 
simaaer rice fallows specifically for vegetable purpose 
as practiced in certain areas like Hanjeri in the state 
would require trailing varieties with long fleshy pods 
end a good flowering spread to as ours vegetable over a 
-longer period* fere the highly synchronised flowering 
is of not much import once as a good amount of labour 
comoo os self or family labour* Varieties with large
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number of small pods giving good seed yields will be of 
no use at all for this situation*

la the third main system of cowpoa culture in the 
rainy Kharlff season the cultivation is mainly In the 
uplands and homesteads* where varieties with medium pod 
size* bold seeds end a medium flowering duration and 
flowering spread are useful* The varieties could be 
either erect* semi-erect or trailing; but should be dual 
purpose varieties with tolerably good yields both as 
tender vegetable pod and os vegetable grain*

fhs cluster means for 12 characters presented in 
Table 25 show that there is good amount of variation 
for all the characters among the clusters* The 
economically most important plant characters namely* seed 
yield* number of pods* doyo to commence flowering end 
flowering spread show particularly large diversities 
between the clusters. She outstanding clusters which 
could contribute to improvement of these characters as 
donors appeared to be cluster XVI with the highest mem 
pod number per pleat (33.12)* cluster IX with the maximum 
mesa seed yield (71.74 g)» cluster XV with the minimum 
days to flowering (39*78) and cluster IX with the minimum 
mean flowering spread (15*48 days)*
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It was found that for improvement of pod characters, 
varieties of oluster X with, the masiinnm. mean, values for 
both length (25-60 oa) and weight (2*89 g) of pod could 
he of promise* Varieties of oluster X were also found 
to be promising donors for improvement of 100-eesc! weight 
(17*48 g) and seed length (10*05 mm) also*

Based on the data of the present study it has been 
possible to identify varietal clusters of promise os 
donors for the most important economic characters in this 
crop*, In lable 26 five varietal clusters in respect of 
each of the seven important characters are indicated* 
ranking the clusters in the order of their cluster means-

As a oluster diagram showing all the seventeen 
clusters and their inter-duster distances will be quite 
overcrowded* a partial cluster diagram only is furnished 
in Fig* 1* In this diagram only the clusters X and XVI 
and those dusters which show more than 50*0 as their 
inter-duster distances with any of these two dusters 
are represented*

r



FIG.1-. P A R T I A L  C L U S T E R  D IA G R A M  O F  C L U S T E R S  S H O W IN G  
H IG H  G E N E T I C  D I S T A N C E S .
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SUMMARY

Genetic studies were undertaken with 202 
varieties of oowpoa (Vi/ma uncralonlata L.) maintained 
in the geraplasa collection of the Division of Agri­
cultural Botany, College of Horticulture* VelXonikkara.
The studies conducted during the two kharlff seasons of 
1977-78 and 1978-79 were mainly directed towards 
estimation of the variability available in the collection* 
working out of the heritable components of the variability, 
identification of promising donor varieties for important 
characters and grouping the varieties into clusters 
according to the estimated genetic distances following

pthe Mahalanobia D -statistic.

Data from the preliminary evaluation of 202 
varieties in the first season were used to obtain a 
general idea of the variability for different characters 
and to select 56 types representing varieties with 
maximum* minimum and mid values for each character for 
detailed investigation.

The important findings from the evaluation of the 
varieties were the followings-
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1* The varietal oollectlon was found to contain very 
high variability for mmber of flowers per plant, 
pod yield per plant, number of pods per plant and 
Deed yield per plant*

2* Except for the number of primary branches per plant
r

in all the other 13 characters studied, the genetic 
component of variance wee found to exceed the 
environmental component*

3* Very high vaLuee (above 50 per cent) of phenotypic 
as well as genotypic coefficients of variation were 
obtained for number of pods per plant, seed yield 
. per plant and pod yield per plant*

4* Heritability in the broad oense was found to be the 
maximum (93*65 per cent) for length of seed end this 
was olosely followed (97*19 per cent) by 100-aeed 
weight*

JJOCACi piĈw*-
5* Humber of BaaJo per pod showed the maximum genetic 

gain (126*03 per cent) and this was followed by seed 
yield per plant (109*76 per oenfc)* Weight of pod, 
number of flowers per plant, lOO-oscd weight and 
length of pod also showed more than 50 per cent 
genetic gain#
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6* Number of primary branohCG per plant vaa found to 
be the oharaoter showing the least heritability and 
genetic gain*

7* It was seen that different varieties ranked 
. differently for the moat important eoonomio 
characters* This suggested the possibility of 
selecting different varieties as donors for effecting 
improvement in these■characters,

i

Q. The erect variety Sollnjipayar (Variety 33) was 
identified as the one producing maximia seed yield 
(97*00 g) and the maximum number of pods (95*72) 
per pleat*

9* The ereot variety P*11G (Variety 32) was identified 
as the earliest to flower (39*76 days) end the semi- 
ereot variety GP* C. 152 os the one with the h 
shortest flowering spread (13*28 days)*

10*. The aeoi-ereot variety 10* 20729 (Variety 19) topped 
all varieties in pod length (27*32 cm), pod weight 
(3*09 g) and number of seeds per pod (16*66)*

11. The semi-ereot variety 10* 20729 (Variety 19) was 
identified oa the one with maximum l00-3eed weight 
(16*50 g) end the ereot varioty 10. 20419 as the one
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with the aaxianaa seed length (11*20 mm)* The ereot 
variety Pannithodan - early (Variety 34) wao found 
to have the broadest seed (8*14 m)*

12* The data indicated that the high number of pods per 
plant was a dependable indicator character to epot 
out high yielding types in cowpea,

13* It was possible to group the 56 varieties into 17 
distinct clusters based on the genetic distances 
between them*

14% The study revealed that varieties of the same
region could fall into different varietal clusters* 
thereby indicating their genetic divergence*

15* Based on the data collected it has been possible 
to identify varietal clusters of promise for 
choosing proper donor varieties for improvement 
of the important economic characters*
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ABSTRACT

Cowpea Ol&rm nn^aicnlata L*) is the most important 
pules crop of Kerala, accounting for about 70 per cent of 
the area under pulses in the state* She highly contrasting 
systems of cultivation of cowpea in the various parts and 
in the different seasons in the state call for varieties 
with different combinations of plant, pod and seed 
characters.

As a first step before launching an elaborate 
inter-varietal hybridisation programme* the present stuty 
was undertaken in the College of Horticulture, Vellanikkara 
to assess the extent of variability in the gemplasm 
already available, to apportion the variability into 
heritable and non-heritable components end to group the 
varieties into clusters according to the magnitudes of 
genetic distances using Mahalanobia Ŝ -atatiatic,

Two hundred and two varieties were studied in the 
1377-76 fehariff season for 13 characters end based on tho 
results 36 varieties representing the maximum, aininruai 
and mid-values for all the characters ware selected for 
further detailed evaluation.



The detailed study with 56 varieties conducted 
during the 1970-79 khariff season showed that the
collection contained very high amount of variabilityj
for all the important economic* characters* Except for 
the number of primary branches per plant in all other 
characters the major portion of the observed variability 
was found to bo genetic indicating scope for selection*

Based on the genetic distance® worked out* the 
56 varieties could be grouped into 17 distinct clue tors* 
From the results of the present study it has been 
possible to suggest varietd clusters and varieties of 
promise as donors for improvement of the important 
economic characters for planning inter-varletal 
hybridisation programmes*



Appendix II
Performance particulars of the 202 cowpea varieties in the preliminary fieldevaluation studies in Sheriff 1977-78

Varieties Characters --

31*Bo* TvpeHo* SI*Ho* CD (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (15) (14) (15)77-73 78-79
T 1 1 B 7 54 27 71 21 18*6 2*5 14.5 15.6 8*2 6*5 4*9 60 30
2 2 - - Hot germinated
3 3 - - Hot germinated
4 5 - - Hot germinated
5 6 3! Plant died
6 7A - - Hot germinated
7 7B - - Hot germinated
a 70 - E 3 53 20 31 6 - « - - m* - - 5 2
9 a 2 T 7 46 27 117 50 13.3 1.6 10.4 9*5 6.1 5*6 4.5 75 44

10 10 - SE 8 73 14 51 13 13.5 1.5 11.5 9.5 6*8 5*8 4.3 25 20
11 11 3 SE 9 66 18 75 15 12*9 1.3 8*2 10*1 6.3 5.5 4*2 50 34
12 12 4 E 9 60 19 61 22 12*0 0.8 9.9 5.0 5*3 4.2 3.7 11 9
13 14 - S 13 Hot flowered till 5-9-77
14 15 - - Hot geminated -

15 16 - - Hot geminated
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Varieties Characters
31. Typo Si*

1 U.
° So* No*

78-79 CD (2) (3) (4) (5) (6) (?) (8) (9) (10) (11) (12) <13) (14) (15)

16 17 - ELont died
17 19 5 SB 9 62 28 59 26 12*0 0.8 9.9 5.6 5*8 4*6 3.7 20 8
18 20 B 4 57 21 61 10 14*6 1.6 11*5 6*8 6.2 6.0 4.1 14 9
19 21 - - Not germinated
20 22 - E 8 53 15 31 14 13.4 1.5 10.9 10.2 7.6 5.6 4.2 23 25
21 23 B 3 - m t - -■ 7 ■tm - - - 6.3 4.3 3.3 - -

' 22 24 6 T 3 58 10 17 11 14*6 1.9 13.6 9*9 6.5 5.8 4.4 14 10
23 25 - a? 7 57 Float died after flowering - \
24 26 B 9 57 21 43 19 17-2 0.9 10.1 10.0 6.8 6.1 4.6 56 40
25 2? - B 8 56 24 39 2 15*6 1*2 11.0 7.0 6*4 5.5 4*1 3 1
26 28 - SB 3 53 17 51 1 0*2 1*0 9.2 4.6 7.2 5.5 3.9 2 1
27 29 - E 4 57 13 39 3 11*1 1.2 9.1 6.9 5.4 4.8 3.9 .  5' 3
28 30 - S 7 57 29 63 5 13.2 1.3 11.2 6.1 6.7 5.5 3.6 It 3
29 . 31 7 £ 5 56 11 55 14 14.1 1.4 13*8 @•2 6.0 5.4 4.1 17 9
30 32 8 B 4 47 12 41 10 15.2 1.2 10.4 3.0 6.4 5.8 4.4 14 9
31 33 - SE 3 63 12 58 3 6*2 1 .0 9*2 4*6 4.6 4.5 3*6 4 2
32 34 - SB 4 54 14 61 17 12*6 1.0 10*5 7.4 7.1 4.6 4.2 11 0
33 35 9 T 3 55 23 79 30 10*6 0*8 11.4 6.1 6.9 4.8 3*6 26 12
34 36 10 T 2 60 37 111 59 15.4 1*8 14.7 10.6 7.1 5.3 4.4 59 46
35 38 11 T 6 59 21 71 42 13*6 1*3 14*6 8.4 6.3 5.1 4.0 60 34



Varieties , Ciiaraetora
SI.Ho.77-76

3ypeHo. Si. Ho. - 
78-79 Cl) (2) (3) (4)

e
(5) (6) (7) (3) C9) (10) (1 1) (12) (13) (14) (15:

36 40 ■ - ■ I 7 57 21 34 10 14.6 1*5 13*7 9*0 5.7 5*9 4.4 20 11
37 41 ' - ' t ' 7 65 20 53 6 11.6 0.9 9*0 6*1 4.6 3.6 5.3 6 3
38 42 mm T 4 55 15 83 33 .12.6 1 .1 13*2 7*0 6.0 4.6 3.6 36 24
39 43 12 T 4 49 19 137 24 13*8 1*6 15.1 8.5 6*2 5.5 4*2 122 93
40 44 13 SB 2 48 14 61 32 11.3 0.6 9*9 6*1 5.8 4.4 3*7 27 9
4? 45 14 E 5 47 20 37 11 14*2 1.5 15.0 7*2 6.0 5*2 3.9 22 10
42 46 - T 3 43 28 63 15*5 2.0 13.5 11.2 6.4 6.2 4.5 7 4
43 47 15 E 5 ' 56 13 79 35 16*6 2.3 15.8 5*3 6*6 6.0 4.5 66 39
44 48 - E 3 55 22 53 5 10.7 1.0 9.6 6.0 5.6 5.4 3.7 6 5
45 49 - ' E 4 56 19 76 11 11.0 1*3 10.7 6.8 7.1 5.5 4.4 22 7
46 50 - SE 3 54 29 91 15 10.6 0.9 13.7 5.7 •5.2 4.5 3.6 14 5
47 51 - ■ SB 2 56 23 41 12 12.6 1*0 9*8 6.1 7*1 4.9 3*6 14 4
48 52 mm -• Hot germinated
49 53 mm- S 3 : 49 35 71 25 14*4 1*6 15*3 7.2 6.0 5*7 4*2 33 21
50 54 - SB 6 53 31 53 7 13*6 1.3 14.6 8*4 4*7 4*4 3.4 9 2
51 55A mm mm Hot geminated ■
52 55B 16 SB 4 47 25 89 28 14*5 1.3 13-1 9*8 6.4 5.7 4.3 48 50
53 550 mm - Hot germinated
54 56 itt 7 Hot flowered t in 5-9-77
55 58 *■» T 7 - 23 93 21 15*8 1*3 13.8 7.5 6.9 6.5 5.0 26 14



Varieties Qasrscters
SI* SI*Bo. So. Bo. (1) (2) (3) (4) (5) (6> (7) (0) (9) (10) (11) (12) (13) (W) (15)77-73 73-79
56 60 - Hot geminated
57 61 * - Hot OS 0 1 a 1 S» ■
58 62 - T 5 62 .18 59 29 11.8 1*1 12.1 5*8 6.0 4.9 3.5 30 21
59 63 - 13 7 4© 26 93 31 13*5 1.2 14.0 6*7 5.8 4.8 3*8 35 24
60 64 - - Hot geminated
61 65 - Hot germinated
62 66 - B 4 48 35 43 4 10*3 0*7 11*0 4.0 5*7 4*2 3.4 5 3
63 67 im B 5 57 23 31 6 10.5 0*9 9.6 4*1 5.8 5.2 3.7 6 3
64 68 - - Hot geminated
65 69 17 SB 6 49 26 89 46 12*6 0*6 7*9 3.0 6.3 5.0 3.8 50 34
66 70 - T 3 49 32 71 30 11.3 1*2 9.3 8.5 5.9 5.2 4.4 34 26
67 71 - Hot geminated
68 72 - Hot germinated
69 73 - - Hot geminated '
70 74 18 SB 8 57 0 97 57 14.1 1.5 15.9 7.9 6*1 3.9 3.7 77 54
71 79 » - Hot geminated
72 80 19 ■ SB 2 56 16 32 14 26.1 5.3 11.6 18.3 10*8 5.9 4.1 36 25
73 81 — »■ Hot germinated
74 02 - - Not geminated
75 83 20 E 3 49 15 43 11 23*3 3.0 10.5 16.3 11*0 5.3 4.7 17 13



Varieties Characters
31* T y p e  3 1 * . . .
Ho. Ho. Ho. (1 ) (2 ) (3 ) U )  (5 ) (6 ) (7 )  (8 ) (9 ) (10) (11) (12) (13) (14) (15)

77-78 78-79

76 84 - - Not germinated
77 85 - - Not geminated
78 07 21 E , 7 55 28 49
79 83 ■ - ■ B- 2 34 28' .97
30 89 - - Not geminated
81 92 - S 4 49 18 74
32 93 22 SE. 3 56 24 - 53
03 94 .  - . -• Not geminated
04 95 23 B 7 57 22 44
85 96 24 SE 9 55 33 159
86 97 T 5 49 21 44
07 98 - . SE 5 50 29 61
83 99 T 2 59 23 41
89 100 25 E 9 53 24 123
90 101 26 E 4 47 11 49
91 102 - E 7 57 14 73
92 103 27 r 3 65 16 93
93 104 - 1 3 59 23 51
94 105 - 1 3 51 29 121
95 106 - £ 6 49 32 69

13 12.3 0.5 7.0 5.5 8.0 4.7 3.4 7 6
21 15.1 0.6 7.5 7.4 5.4 3.0, 5.0 13 4

23 16.1 1.8 12.7 6.6 6.7 5.1 4.3 37 24
21 20.0 2.5 13.9 6.1 8.4 6.0 4.2 41 30

10 14.6 0.9 9.9 4.3 7.4 5.1 3.6 11 8
84 16*2 4.0 11.8 7.8 6.9 5.2 4.1 143 92
13 14.1 1.4 9.6 14.0 8*9 5*3 3.3 27 22
13 11.1 0.9 8.4 5.0 5.4 4.1 3.6 19 11
8 13.4 0.9 12.1 9.0 7.3 5.2 4.1 23 17
41 13.0 1.3 13.5 7.4 5.9 5.0 3.7 61 31
22 12.7 1.0 10.5 8.0 7.0 4.8 3.8 33 24
33 14.1 1.1 13.8 7.0 6.3 5.1 3-Q 35 26
10 17.8 1.7 12.8 10.2 8.7 7.4 4.3 39 35
16 16.5 1.8 13.0 6.3 6.S 5*1 4*0 19 14
6 12.5 1.0 10.1 5.3 6*4 5.0 3.6 55 2
6 12.7 1.2 6.7 5.4 8.0 6*9 5.1 6 4



Varieties Characters
si* 3̂ p& si*
Ho. Ho. . Ho. CD (2) (3) (4) (5) (6) (7) (Q) (9) (10) (11) (12) (13) (14) (15)77*78 78-79

96 107 ■m I 4 51 27 73 27 13.5 1.4 14.8 6*7 5.4 5.0 3.7 69 44
97 108 - SB 6 55 23 121 46 12*9 1*1 1 1 . 1 6.3 6.6 4.8 3.8 30 19
98 109 28 2 9 43 14 193 143 13.0 1*3 11 .2 6.1 5.7 5.0 4.0 165 115
99 110 * B 9 48 21 93 42 16*7 2*4 12.4 7.1 6.2 5.4 4.1 50 34

100 111 - E 8 65 23 71 37 17.6 1.5 12.7 8.5 6.9 5.4 4.2 51 36
101 113 29 QE 4 51 23 19 18 10.4 1*9 15.8 9.1 7.7 5.9 4.0 22 14
102 114 - 3E 4 57 17 31 13 15*6 1*1 10.1 5.3 7.6 5.4 3.7 12 8
103 115 - T 3 41 22 92 53 10*5 0.9 12.8 5.1 6*2 4.2 3.2 26 19
104 116 - - Hot geminated
105 117 E 6 59 24 39 3 11*6 0.9 7.7 7.5 6.4 4.8 3.9 4 2
105 118 - - Kot germinated
107 119 30 2 3 49 17 48 14 24*8 3.1 16*4 11*2 9*1 4.9 3*4 33 19
106 120 - T 3 48 13 41 33 20.8 1.3 11*5 7.3 8.7 4.7 3*3 29 24
109 121 31 SB 4 47 15 19 13 18*9 2.0 12.0 9*7 3.2 5.1 4.0 20 11
110 122 •» E 6 47 20 39 11 16.-4 2.0 15*6 9*2 6.1 6.1 4.2 55 33
111 123 32 E 2 38 29 37 21 13*7 1*2 3*3 11*7 7*4 6.2 4.4 21 14
112 124 - E 6 38 32 63 34 11*5 0*3 9.3 5.3 6.6 4.2 2.6 20 14
113 125 * - Hot geminated
114 126 - E 6 57 52 79 6 10.5 0.9 9.7 5*4 5*1 4.1 3.4 4 3
115 127 - 2 5 51 18 71 10 18*2 2.1 14.4 10*3 3.4 5.7 3.3 19 15



Varieties Characters
31. Type SI.ffo.77-70

Ho. No*
78-79 (1) (2) (5) (4) (5) (6) (7) (0) (9) (10) (11) (12) (13) (14) (15)

116 123 33 SE 6 59 28 67 13 20*2 2.3 14.1 10.9 8*2 5.5 3.9 21 13
117 129 - - Bot germinated
110 130 - E 5 59 23 49 4 17*1 1.5 11.6 6.4 8.2 5.4 4.0 6 4
119 131 - Bet geminated 1

120 132 B 4 61 20 62 3 11.2 2*2 11.1 3.1 3.2 5.7 3.8 7 5
121 133 2 2 53 20 49 7 17.4 1.7 12*3 9.1 7.5 4.7 4.3 11 8
122 134 - 2 3 57 24 32 16 18*1 1.8 13.2 10*0 8.1 5.9 4*0 25 14
123 135 * 2 2 59 16 29 2 12,3 1.1 11.1 7.1 8*2 5.2 3.8 2 1
124 136 - T 3 48 31 43 9 15.2 1.0 9*1 5.5 7*6 5.5 3.9 12 5
125 137 - 2 3 70 27 37 3 10.6 0.9 3.6 5.1 7.3 5.1 4.1 2 1
126 138 * m Not germinated
127 139 - - Hot geminated
123 140 SE 5 48 28 78 22 16*5 1.6 12.1 9.9 8*2 5.6 4.5 31 19
129 141 34 B 5 48 23 62 22 19.7 2.4 16.0 10.0 8.3 5.7 4.3 35 21
130 142 35 8 6 49 13 108 29 12*7 0*9 8.6 8.7 7.2 4.9 4.1 78 61
131 143 - B 5 56 16 41 14 13.2 1.3 11.6 9.4 7.3 6.0 4.0 17 10
132 144 36 E 4 57 21 28 4 19.7 2*1 16.3 10.5 8.6 5.5 4.2 39 29
133 145 37 E 3 56 25 31 6 14.8 1.4 12.2 7.1 6.9 4.7 3*7 10 0
134 146 S 4 55 23 27 3 12*6 1.3 11.1 9.0 8.3 6.0 4*0 4 1
135 147 - SB 5 56 14 39 33 20.1 1.6 13.9 8.2 8.9 6.2 4.1 49 30



Varieties Ghoraotoro

Jfo.77-78 Ho* , Ho. , 78-79 <1) (2) (3) (4) (5) (6) (7) (S) C9> (10) (11) (12) (13) (14) (15)

136 140 • -SE 4 55 22 43 22 19.5 1.6 14.Q 8.6 8.2 5.6 4.0 32 19
137 149 - SB 6 65 24 62 6 16*5 1.4 11.7 5.4 8.1 5.9 3.9 11 4
138 150 - E 4 57 23 46 5 12*5 0*6 7.8 8.5 7.5 4*6 3.3 4 1
139 151 - ' E 2 65 17 41 10 14.1 1.2 9.6 9.1 6.4 5.1 4.3 15 5
140 152 ‘ - ' «» Hot geminated
141 153 - - Hot .flowered till. 5-9-77
142 154 - E 3 61 27 45 3 10*2 0.9 10.0 5.4 8.0 5.3 3.9 7 1
143 155 - - Hot geminated - -
144 156 a* E 2 52 23 49 6 ' 13*4 1.4 9.7 3*1 6.1 5.1 4.1 9 3
145 157 38 B 3 ,65 19 37 3 9.1 0.8 3.4 6.8 6.1 4.7 3.8 20 14
146 15S • - *SE 2 56 20 91 58 11.6 1*2 10.7 9*3 7*2 5.4 4.2 57 33
147 159 59 SE 3 49 17 53 26 10*7 0.9 12.0 5.2 5.7 4.1 3.9 31 13
148 160 40 E 8 59 19 47 27 10.0 0.7 9*6 6.1 6.0 4*2 3.7 32 10
149 161 - - Hot germinated
150 162 a* T 7 57 15 49 15 16.5 1.7 14*3 9*8 7.7 5.0 3*5 22 : 19
151 163 41 t 2 50 17 39 21 10*5 0.9 9*4 9.6 7.8 5*3 4.2 61 44
152 164 - Hot geminated
153 165 - 2 3 49 17 37 35 15.0 1.3 12.7 7.2 7.S 5.2 3*3 46 29
154 166 42 X © 51 14 34 18 9.6 0.8 3.0 6.7 6.3 4.5 3.4 27 17
155 167 SE 3 43 19 44 34 17.2 2.5 14.3 9.3 7.3 6.3 4.2 70 49



Varieties Characters
sx.No.F7-78

TypeNo, ■ 81.Ho*78-79 CD (2) (3) (4) (5) (6)

i 
S 

i
i 
■ 

i

(8) (9) <10) (11) (12) (13) (14) (15!

156 163 43 SE 4 59 20 51 21 17*9 1.7 11.9 11.4 8.9 5.9 4*3 21 5
157 169 ■ T 4 42 16 32 21 12,6 1.1 11.2 8.0 6.B 5.1 3.9 65 44
158 170 " m B 7 50 25 67 33 11*5 1.0 10.9 7.5 6.1 5.0 3.B 40 27
159 171 *- E 5 59 14 27 • 29 12,1 1*2 11.1 6.5 6.3 4.6 3.9 33 19
160 172 - S 7 49 15 48 6 12,9 1.5 10,9 5.3 7,0 4*5 3.5 53 20
161 173 - SB 4 50 23 61 27 11,1 1.0 11.3 5.3 5.0 4.0 3.5 31 12
162 174 • - B 5 48 17 53 13 16.7 1.9 13*7 10*0 7.5 5.5 4.4 24 16
163 175 - - Eot germinated
164 176 Not germinated • - -
165 177 44 • E 6 48 16 67 40 17*0 2.0 15.6 10,0 6.4 5.6 4.2 121 95
166 178 S 5 59 21 57 = 6 11,1 1.1 12.1 8*6 6.1 4.9 4.1 6 2
167 179 11 • E 5 46 17 69 13 14,1 1.7 11.4 7*0 6.6 5.1 4.2 65 35
168 180 - E 8 43 19 51 40 12,4 1.2 11.0 8.5 7.0 5.9 4.5 41 24
169 181 - SE 6 57 25 73 1 11.0 1.3 10.0 5*0 7.1 5.6 4.2 2 1
170 182 - E 6 43 15 43 47 16.2 1.8 11.7 10.4 7.6 5.8 4.4 89 66
171 183 45 SB 3 47 23 70 12 16.9 2.1 12*2 13*4 8.0 5.9 4.9 33 25
172 184 - SB 4' 39 27 65 36 17*5 2*2 14.7 10.3 7.8 6,0 4.8 71 54
173 185 46 E 5 57 24 54 60 13*9 1.9 15*2 9*5 7.4 5.3 4.3 91 70
174 166 - - E 7 59 17 63 65 15.1 1.9 13*0 3.2 5.3 4.3 4*2 105 74
175 187 - SB 3 39 16 39 45 12.7 1.1 10.1 5.4 6.4 5.1 4-3 50 37



Varieties
31. No. 77-78
176
177
178
179
180 
181 
162 
133 
184 
183 
186 
187 
169
189
190
191
192 204
195 205
194 206
195 207 - SB

2 41 17 43 45
2 .48 21 47 14
2 47 27 58 55
5 48 23 71 23
9 44 29 65 40
4 59 29 59 19
4 48 25 . 72 14
7 48 20 43 32
Not germinated
6 *57 31 36 3
2 49 27 49 20
3 51 23 38 27’
3 51 24 51 9
2 51 29 47 14
2 43 28 63 10
4 43 26 72 15
2 49 23 54 15
3 47 22 41 12
1 58 21 39 5
4 50 19 37 6

Type SI. ' 'No. No. (1) (2) (3) (4) (5) (6)78-79
188 47 SB
183 48 SS
190 49 2
191 - B
192 r B
193 - T
194 — T
195 £
196
197 - E
198 - T
199 50 T
200 -  T
201 - T
202 -  T
203 -  T

51 B 
a?

52 T

Characters

(7) (8) (9) (10) (11) (12) (13) (14) (15)

12*7 1.5 16.2
17*2 2.1 14.0
17*5 2*1 15.4
12*6 1.1

s
70.8

15*4 1*5 12.9
17.6 1*9 14.3
17*2 2.1 16.2
15.5 2.0 13.7

16.4 1.7 14.3
13.5 1.2 12.9
11*4 1.0 12.0
13*1 1.1 8.7
11.9 1.1 8.7
23*6 1.5 14.3
22.7 1.8 13.4
9.9 0.7 10.4
18*5 1*7 13.4
23.1 2.0 16.0
13.9 0.3 7.4

6.4 5.0 5.2
9*4 7*1 5.5
7.7 5*9 4.6
8.2 6.5 5.6
7.6 7*1 5.6
7*8 6.5 5.5
3.2 6.8 5.2
8.5 6.7 5.6

6.4 7.6 5.2
7.5 6.6 4.3
5.0 5.8 4.3
9.6 0.7 5.6
8.5 7.1 4.6
7.7 0.8 4.9
7.7 8.2 4.9
4.3 4.8 3.0
10.0 8.9 5.2
10.3 9.6 6.3
8*8 7.7 5.2

4.1 151 110
4.4 107 75
6.2 114 86
3.9 105 65
3.8 35 10
3.8 61 35
4.0 23 14
4*4 64 42

3*9 8 5
3*7 19 14
3.6 20 14
4.0 37 25
4.1 10 8
3*5 33 25
3*4 19 12
3*1 25 15
4.0 24 15
3.9 8 6
3*9 66 45



Varieties Characters
si.No.f7-78

TypeNo. 31.No.
78-79 (1) C2) (3) (4) €5) (6) (7) (3) (9) (10) (11) (12) (13) (14) (15:

196 208 - 7 2 43 23 43 7 11.9 1.1 12.7 4.3 6.5 4.7 4.1 11 5
197 209 53 T 2 58 31 65 15 20.9 2.6 14*2 11*9 9*6 6.0 4.0 29 20
198 210 54 T 2 59 35 77 14 20.2 2.2 12.5 11.1 9.1 5.7 4.0 23 15
199 211 55 T 2 57 36 79 4 20.6 2.5 11.2 9.8 9.5 5.0 3.8 25 20
200 212 m E 5 43 28 47 12 15.5 1.5 11.8 6.8 6.9 4.5 3.7 15 11
201 213 £ 2 47 20 38 17 14.3 1.6 10.6 11.5 7*4 6*2 4.5 22 16
202 214 36 E 3 46 44 83 18 21.8 2.2 14.7 4.7 9.1 6.4 4.1 13 9

Characters1

(1) habit of growth (E » Ereot;SE ■ Seal-erect and 3? ■* Trailing) (9) Number of seeds per pod
(2) Number of primary branches (10) 100-eeed weight (g)
(3) Days to commence flowering (11) Length of saed (mm)
(4) flowering spread (days from comenoesient to completion) (12) Breadth of seed (an)
(5) Humber of flowers per plant <13) Thickness of seed (cm)
(6) Number of pods per plant (14) Pod yield per plant (g)
(7) Length of pod (cm) (15) Seed yield per plant (g)
(8) height of pod (g)


