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IBTRODUCTION

The giwerage yield of pulses in Kerela which worke
out to abouf 340 Eg peor hectare, 1s rather poor and is
the lowest amng the Indieon States, m@ the increcsing
cont of alaé:dt all tha agricultural inguts this group
of orop plant.a cealls for highly intensifled research to
proguce melly high ylelding varleties to attract mare
farners to jﬁhe cultivation of these crojs. The masaive
develo:unent,: progranzme for pulses in Kerala alme at stepping
up the pres;mt. produotion of about 14,000 tonnes to
5¢00,000 tonnes by the end of the Sixth Plen period.

1-‘&111:9 most of the pulse crops have not broved
very pmz‘zﬂ.siing under the widely verying solle and heavy
rainfall of.' Kerala, cowpea (Vigna unguioulata L.) due to
1ts adapt-ability hag turned up as a cholce eatch corop in
- the State. Gut of ths totel estimat.ea ares of about
38 thousandfheotama wnder pulses in Kergle, cowpes alone

acgounts for about 26 thousand hectares.

C’owpéa in Kerala is a distinet pulse orop which
10 cultivatéd under certain highly contrasting

'ait.mtiona.;! In the eummer rice fallows where there

7



is vast sgcope for area inoresse the requirement is for
early, erec'fa varieties glving very high grain ylelds and
with highly.'l synchronised flowering to avoid huge
wexpenaiture:-‘ on hervesto.

The ;.:apeoialmed syoten of cowpen cultivation in
aumer rice £allows spacificelly for vegetable purpose
alone ag prr;mti.ced in oertain arces like Manjerd 1n
the otate wé!uld require tralling varieties with long
fleshy pods:‘ and & good flowering spread t0 assure
vegotable over o longer pericd, Verieties with large
mmber of smsll podo but giving high grein yields will
be of no usé at dall for this situation.

In the third main systen of couwpea culture in the
atate the orop is grown during the rainy khariff season
in uplends anrl homasteads. Varietlies preferved for this
- aitustion are dual purpose types with tolerably good
yields bothli ag tender yegetable pod and as vegetable
graine

As the different Ieystems of oultivation in the -
state requ.té'e varieties with difforent combinations of
. plent, pod and seed charasters it hos become necessery

to identify proper domor vorieties for these Smportent



characters to emable the plomming of fruitful breeding
DTOZramnen, |

.Hith this bechkground in view, the preaent study

wag token up with the following nain objectivess~

1)

11)

111)

iv)

To cotimate the variability for loportant esononic
aha..@tem in the cowpen gersplacm available at
the ‘Gollege of Hortiounlturs, Vellianikkars,

To work out the heritamble conmponents of variability
for ‘{the varioun plant, ped and seed characters
using genetic paramsters like genotyple coeffisicnt
of variation, heritability and genetioc gein,

-

To ldentify promising donor varieties for
imp;*ovement of the important economio characters

To estimate the genctic divergence among the
verieties and to grmip them inte clusters ascording

to the magnitudes of genetio disiances using
Mehelanobis Do-statiatics
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REVIEW OF LITEINATURE

- Though cowpen is an importent erop extensively
grown in the troglecl countries, studies estimating the
extent of ganatio divergence in its germplosm are found
to be relatively few.

Harthikeyen (1963) appears to be the first to
report in somg detall the resulte of genetic studies |
with specinl reference to correlations between yleld
and its occnponents, bassd on data from 20 cowpea
varietics. Results of these stulies showed that the
numbar of pods exhibited the strongest assoolation with
yield, followed in order by the number of fruiting
nodes, number of dbranches end number of leaveS.
Genotypic variability was found to be the largest with
tha nunbexr of frulting nodes and this was followed in
order by number of pode per plant, number of branches
and seed yield.

Studies of Singh end Mshndiratta (1969) have shoun
that number of pods per plant had the higheat genotypio
coefficlent of variation (52,52 per cent) and that high
values of heritabzlity estimates were exhibited by
100~seed welght (95,89 per cent), days to flowering



(83479 por csnt), pod length (80,45 per ceat) cnd daye
to maturity: (78+29 per ae;xt). Expected genetic advence
was found %0 be apprsciable for number of branches,
100=grain u&i@ht. pod number, pod length and yield.

Bortda et al. (1973) found that 100-sced weight
exhiblted the higheot hevitability folloved by number of
days to flo;}aring and pod length., Ihe higheat genotypie
coeffieientf of variation and genatic sdvanoe wvere shown

by pod vumber per plante

Results of a study of eight charzcters in twelve
varieties by Veeraswaay et ale (1973) chowsd that the
highest heritability was exhibited by pod length and the
lowsst by number of grains per pod. Genetic advance was
found to be high in the oase of weight of poda, length
- of pods, nu;.?:ber of ﬁods and grain yield. fugh vaiues of
both herita'bﬂity ond genetic advance were éhozm by pods
per plant, welght of pods per plent and pod Length,

Gopal Singh ot el. (1977) have observed heritabi=
lity to be low for number of seeds per pod aad high for
yield, mumber of pode and 100=-seed veight,.



Lakohni end Goud (1977) reported that the genotyplo
coefficlent of variation was higher for plent height,
graingyield; number of pods per pianx and 100~grain welght
They eleo observed high horitebility accompanied by high
genotic advonce in the case of plant height, 100=-geed
welght end length of pod. Humber of pods per plent end
grain,yieldgper plent wsre also reported to have
comparatively low heritability and high genetic sdvenoes

Flgh heritability esd genetic advance were notlced
for 100=grain weight, yleld of graln end yield of haulms
by Sreckumar gt gle (1978). The lowsst heritability was
regorded by nusber of gralns per pod, while total duration

showed the lowest valuse of genetic advancs.

Signifieant‘gasitiva sosoelation of grain yield
vith nﬁmheriof pode per plent hes been reported ﬁy Singh
and téennalmma_ (1969), Doku (1970) Borida et al. (1973)
and Gopal Singh et al. (1977). Dorida et ol. (1973) have
alac faporgéd positive corrslation of grain yleld with
pod length and nunber of seads per pod. ‘

Studies of Humar gt al. (1976) have shown that pod
yield was ponitively essociated with branches per plant
(0.561), pods per plant (0.844), pod length (0.532),



thicknass of pod (Q.576), daye to flowering (C.613) end
dayo teken to maturity (0.518)e Analyseing the regression
values, thefae workors have also shown that the clustera
per plent, pods per plant ond 100-sced weight wers the
inportant emtera in deternining the pod yield.

Published workson grouping of cowpea varietlies
into clusters using Mahalenobls Da-téeimique are very
feu; and sﬁnh studicn are not seen reported at all in.

this orop from eny of the South Indian States.

}!shn;ii'ratta and 8ingh (1971) stuiied 40 varicties
of cowpea mainly selected from Punjab for thelr geonolio
divergence using lMahalanobis Dz-technique. Anong the six
traits lﬂtudied. eced sige was found to be the most
importent cﬁaracter contributing towards genetic diversity
vhile remnlning traita made little contributlon, The '
importence of seed size (100=grain weight) as a basis for
grouping was also established by nonoverlapping of the
clupters. Dased on the genetic distanses the 40 varieties
.atﬁﬂied could be groured into eight eclustera.

fleporting the resultas of their studies with sixty
cowpea stmina from 12 different cowntrien Jagapmkaah
et al. (19‘74) grouped the varietics into 21 clu.stem



bagsed on the genetic dlvergenco estimated using
Mahalanobis D° ptatistic. These studies revecled that
wide genetic dlversity waa present in the materlel even
from the éame geogyaphical region, and that genetlc
divernlty was nod related 10 geogrorhical distribution.
deven cut of the 21 clusters were each represented only
by a single strain. 7The clusiers were found to differ
"in gll the characiers from one onother; particularly

deys to flowering end naturity chowing large diflerences.
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MATERIALS ARD METHODS

The inveatigations reported herein were carried
out in the Department of Agricultural Doteny, College of
Horticulture, Vellenikkara during the years 1G77=79.

Ae Materialos

iwo hundred and two cowpes varietles of diverse
origin and plant characters collected from variocus sources
like the Indisn Agricultural Research Institute, Hew Delhi,
the Tanil Nadu Agrioultural University, Coimbatore and the
Rice Repsearch Station, Pattembi end maintained in the
germplasn gollection of the Botony Department of the
Colleze of Hortloulture, Vellanikkaras, were made use of
for the present siudy.

B, Mathods:

1. Experimentols Tuwo fleld experiments were
conducted during the khariff seasong of 1977=78 and
1978=79 at the hice Research Sta&laﬁ and Inotructional
Farm, Mannuthy, attached %o the Gollece of Horticultura,
Vellauikizaxra,

In the prelininary field evaluation trial of
1977=78 scason, an experiment in the Randomnised Block
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Design with two replications wes lald out with 202 cowpen
varieties, eauh varlety with one mingle plant per repli- :
cation, .aows.ng wRg done on ridgee and a spaoing of

1M x 1M .wag followed. Farm Tard Monure ab the rate of
1000 kg/ha Qaﬂ applied and incorporated while ploughing,
before the fomation of the ridges. Ammonium sulphate,

* Buper phoapﬁate and Muriaste of potash to oupply NPK ab
the rate 02.610330310 Kg/ha respectively were also applied
eftér the final ploughing and before the"r!.dge formation.
The e:periméntal Floto wers carefully mﬁintainéd with
timely spreying, earthing up, propping etoe At the time
oi’- ea.rthing:;up which was done 20 days after scwing, a

top dresainé with ammon;um oulphate to supply H at the
vate 6: 10 ﬁg/ha vas elso givens Two border rows of the |
varioty, c.isa vore goowvn alrownd each of the two repll=
cations to a:mm eny border effect and slso to assure

protection o the experimental crop.

Oﬁse:vationa were taken from each of the plants

wnder the e#pertment on. the following fifteenn characterai~

1. Habit of growth
2, Wmber of primary branches

3« Days to commence flowering
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4e Bfiowering spread (days from comnencencnt 40
completion) | |

Se E’;mher of ﬂdwe_rs per plant

6. Numbor of pods per plant

T L?ngth of pod

8. E?Ight of pod

Ga ﬁﬁmher of seecds per pod

10, 100=sced welght

11. I;ength of peed

12, Breadth of seed

13 Thioknesa of ssed

14+ Pod yield per plemt

15. Seed yield per plant

The following procedures were followed in taking

obsarvations on the various characters studied:=

Hobit of srowths fThe plent habit, whether crect,
aeml-ereotjbr trailing was apecificslly recordede

Number of primary bronohes per plent: Total nusber
of primary ‘Ebranchea per plont was recorded after full

maturity of the plaento,

g to compence flowsrings Date of opening of
- :
the firgt flower in eash plant was recorded and from
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thess tho number of days from sowing o commencement of
flowering was computed,.

Flovering spresdt The nunber of doys between the
date of opening of the first flower amnd thet of the last
flower was taken ag the flowering spread.

Number of flowers per plants The total nuaber of
flovers producad by eoch plent was workef out by counting

the total number of flowers opened per day from the first
day of flowering upto 45 days thereon in esch variety.

Number of nodn ner pl ti Yods harvyegted
periodically from each plant was péperately kept and
counted to obiain the total number of pods per plant.

Length of nods Fron each plant, 10 random podo
pelected after the horvest end Grying were measured with
an ordinary scale and length recorded in one.

Welght of pods The same 10 pods used for length
meaguransnts were used for réeording pof welght also.
The pod weight in g was recorded veing an electrio

balence.

Rumber of sceds per pods The average nunber of
geads per pod in cach plont was worked out by counting
seeda in the 10 peds used for length smd weight recording.
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100=se0d waightt One hmdred seeds from each
plent after drying ané seed extrecotion fron tpe podn
were welghed using an slectric precision balance and
welght recorded in g, |

Length, breadth ond thiclmess of seeds Lengthy
breadth and thiciness of 10 seedsz per plant wers measured

using s Mitutoyo micromeler and recorded in mm.

. Pod yleld per plents Weight of the total pods
harvested was recorded in the case of each plant in g
after drying before ihreshing and exitraction of ceedn.

Soed _yield per plant: The total pods harvested

from each plant were dried and threshed and secds
extracted and welght of thease seedn recorded in g.

Based on the resuvits of the preliminory {ield
evaluation triai of 1977=78 season, 56 types were selected
from among the 202 types studlied, tho selection being
bagsed on the principle of assuring representation for the
types chowing the meximum, ninimuws and mid values of all
the important charscters studied. The brief detalls
about these 56 types ere furnished below in Table 1,
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Table 1. Brief particulers of the 56 cowpea
© yarleties seleoted for detailled

ostudy

Source of

Growth

o,  Naze of the variety collection  habit
1 GPs M.Se 9314 TelaAaT,, Ereot
, Coimbatore |
2 GP. PIS, 63 doe - Trailing
3 GP, M.5, 908272 doe Semieereot
& 6P, PIS. 139 dos  Erent
5 GPe d¢Ce B G0 Senleercot
6 (P ECRs 1548 doe  Trailing
8 GP, PIS, 26 doe Breot
9 ° OGP, African do. Trailing
10 GP. Co 13 d0. Trailing
11 GPe. 7PL3. 110 dos Semi~ereot
12 6P M.S, 9304 doe Trailing
13 GPe MeSs 8970/ 1 doe Seni=arcot
14 GP, Co 57 dae - Ercet
15 GPy Te 536 doe Ersob
16 GP. M.3., 9760 o, Semi~oreot
17 GPe. M._S- 9051 doe Semi~orcot
18 GPy Cs 152 © dDe . Seniwereet
19 IC, 20729 JeAsRelsy Semieercet
Hew Dalhi
20 IC. 20419 d0e. Preot
21 BRed Sccded Selection doe Ereot
22 Calicub=78 RetleSay. Semleoract
Pattanbi
23 Paighat Vellapayar 0. Erzot
24 Potiambi local - 1 dos Seni<ereot
25 ‘Moovatupuzha = 1 doe Ereot

(Contiinued)
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Table 1 (Gontinued)

. " o oy
- by Lo d ) S - W

Ho.  Home-of the variety ggﬁiﬁiuﬁﬁﬁ gggrzh
26 Brence ReReSey Ercot
Pattambl

27 Manjeri local doe - Trailing
28 (4 152 x Hew Era - 1 " doe Trailing
20 Hoe 51 ” do..  Trailing
30 Manjerd mottled - davk' do. = Trailing
31 Culbure=1 do. Seal=arcot
32 P, 118 . ' 4oe Erect

33  Kpyemkulen . doe . Semi~ercot
24  Pannithodan = garly aoe Erect

35 Te 20 , dos Ereot

36 Calicut«21 doc,. Ereot

27 Pannithodan = late do, Erecot

38  Rolimjipayar do. Ereot

30  Hedumanzadet " dos - Semiwercat
40 FKashaikootan=i " 0. Eveot

41 Sastuemositah=? o Trailing
42  Sesthamcotteh=5  do. Trailing
43  Taodupuzhe=3 do.  Semiwerect
44 Missisippl x Iron Grey dos Ereot

45 Ho. 2«1 x Bixibe doe Semi=oreot
46 FKo. 2~=1 x Ivon Grey : doe Ereot

A7 Ca 152 x NeEewI (Bangslore) _ do.: Semi=ercct
.48 G. 152 x N,Be=II (Bangalore) doe Somjeerect

49 Cs 152 x Noa 2«1 d0e Trailing
50 N, B2 . do. Trailing
51 Rolinjipayar = vhite doe Ereot

52 Mayyaned local . doe Trailing

53 Manjeri - brown do.  Trailing

(Contimed)
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Table 1 (Continued)}

Ho. fame of the variety igmgtggn gzgﬁh

54 = Manjerl motiled - light ReReSey Trailing.
R Pattanbl

55 Manjeri = black dos  Tralling

56 Puasa Phalguni do. Erect

- - - -

In the second field triel of 19‘?8-‘79 Soason, an
exporiment with the above 56 typeo was leid out in s

'Randomiéed Block Desisn with two replications and a plot
size of 1 M x 10 ¥ with eleven single plents in each }:;Ioft;,-_
The spacing, manuring and othor cultural operations waré
the pame as those followed for the Lirnt scasons Two
border rows of the varieily C. 152 vere :gmmz glround
each of the two re;;l:l.oé.tions to avoid any border affeot

end also to agssure protectlon to the experimental crop.

:Gbaervations on the 15 characters mentloned
earliey were recorded adopting the seme procedurs as in |
the pravious case, the obserﬁtmn being coﬁ.ﬁned tc;
nine individual plants in each treatment leaving two

border plente on elther sides

© .2, Staticticsl snalvein: The analyses of the
data were done in g Micxo 2200 computor of the Department
of Statiatics, College of Agriculiure, Vellaysni.



17

Though data on 15 characters wers recorded, only thooe
on 14 chorecters othor than the growth habit were
subjested to statistical enslysis for cstimation of
variance, heritcbility and genetic gain. :Fbr the
wvorking .out of genetic divergence uging Mahalanablo 32
statiotle, only 12 charsgters exoluding the two
characters viz., number of flowers énﬂ pad‘yield.

wars uneds.

Yinile proccdures outlined by Singh aqd Choudhary
(1976) wers followsd for the calculation of all other
perameters, the calculaiion of Mnhalanobis p° and the
grouping of the varieties into clusters were done

~ following Tocher's method (Rzo, 1952).



RESULTS
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RESULIS

The data on the general variabilipy awong the
202 cowpea varieties eveluated during the khariff ssason
of 1977=78 are preaented in Appendix II, on abstract of
which is given in Table 2. The data about the 56
varieties evaluated during the khariff season of 1978~79

. with regard to 14 characters are pregented in Tables 3

to 20. The 56 varicties ave ranked based on theoir mesn
vaiues in the dessending order ceparately for each of
the characters in Tables 3 to 16. Anslysis of variance

for the 14 charapgtera showed that the d;ffergncea beltween

the 56 verleties for all the characters were highly
slgnificaent even at a probability level of one per pent.
An, abstrect of the enalyeis of variance 1o furaished in
Teble 17. The ranges and the gencrel mesn valuge of the
different charactera among the varieties are given in
table 18. In Table 19 the estimates of phenotypic
vorlence (Vp) and sts genetio (V) and environnental (Ve)
components are given, Eastimated phenotypie.eoefficient
of variation {PCV), genotyplc ceeffiqient of veriation
(GCV), heritebility (1) and genetic gain (GG) avre r
furnisted in Table 20s Cheraeteriotice of the aix high

g
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yieldera and eix poor yislders among the 56 varietics '
are furnished in Table 21. |

~

Results of grouping of the 56 varieties into
clusters using Hahalanobis D%
12 charaocters are furnighed in Tablea 22 to 26. In

Table 22 the details of the varieties constituting the

statistic in respect of

different olusisrs and tﬁe average intra=-cluster
distances ere given. The average inter-cluster
distances botween the different olusters are furnished
in Table 23. CGrouping of clusters ascording to awerége
inter-cluster distonces is done in Teble 24. Table 25
gives the cluster meens for the 12 cﬁarautera on the
basis of which the varieties were grouped into clusters.
Datalls of varietal clusters of promisa as" donora for
improvesment of some importent plant, pod add seed
oharagters are glven in Teble 26. In the oluster
diagram given in Plg. 1 eignt varietal oclusters showing
high distances arm plotted byinging out the relative
genetic diotances between each of them.

Genc iabliit

Results of the preliminary evaluation of 202
cowpea varieties precented in Appendix II end Iable 2
revesl the high amount of vmriahility'prosent in the

varietal collection,



Table 2. Eanga of variebility for different characters among the 202
coupesa varleties studied in EKharlff 1977-78

Hange =nd the mrietiéa showing the
mexizon and minimum values

SelOe Charaoter Maximm Minimum
. Velue  Varloty  Value Variety
! ;?ﬁfngf primary branches 13 Type Fo. 14 1 Type No.206
2 Daye to commence flowsring 73 »w 10 34 s 83
3 Flowering spresd (dcys) 44 _ ey 214 B8 T~ T4
4 Humbey of pods per plant 143 sy 110G k] 3 28
5 Length of pod (cm) 2621 e 80 8.2 s 28
6 Weight of pod (g} 4 . 96 046 ve 69
7 Nunber of seeds por pod 1042 sy 194 67 ee 100
8 Seed yield per plent (g) 115 vs 100 1 e 28
9 100~geed weight (g) _ 18.73 v 80 40 e 66
10 Length of seced (ma) 110 .e 8% 4.6 - 41
1 Breadth of eeed (mm) T4 ve 103 36 ve 41
12 Thickness of mead (mm) 6e2 ss 100 2.0 oy 124
13  Number of flouers per plant 193 ss 109 17 v 24
14 Pod yield per plent (g) 165 sy 109 1.5 P 28

0s
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Besults of the final evaluatlon trial with the

seleoted 56 varleties are presented character-wise below.

Rumber of primary branches per plant

The mean number of primary branches per plant
anong the.coupea varietien under study ranged from 2,89
t0 8,22 with a general mean of 5.53%. Among the varietied,
variety 9 recorded the meximum number of branches (8.22),
whereas variety 56 had the minimm nusber of branches
(2.83) per plant. The Aifferences amoﬁg the varieties
were highly g}gﬂifieant (Tables 3, 17 and 18).

The estimated phenotypic variancé (Vp) for this
charaocter was 2{41. end could be apportioned between
genotypic varience (Vg) and environnental variance (ﬁé)
as 0,68 end 1,73 respectively, indicating narked
influence of environmental effect. on this character.
The phenotypic and genotyple coefficicnis of variation
(PCV=29.11 ond Gth15.45) algo confiraed that the major
part of varistion for this charseter was due to
environnental affect. Beritabillty (28.16 per ocent)
and genetic gain (17,78 per oent) were also found to
be low for this character (Tables 19 and 20).



Table %e Ranking of the varietles for mmber of
primgary brenches per plont

22

nank Var.

Rank Vare

Hean velue

No. Mo, ~'iean value Ho, Moo
1 g 8,22 29 8 5428
2 26 795 30 22 528
5 16 756 31 51 523
4 14 7028 32 17 5406
5 29 6035 33 37 5406
6 15 6494 34 46 5406
7 12 6473 35 24 5400
8 2 5445 36 40 5400
9 48 645 37 44 4404
10 53 GedS 38 35 4T3
11 55 6445 39 31 461
12 18 6e34 40 23 4456
13 11 6423 41 41 4e50
14 42 Ge22 42 27 445
15 24 -Ge17 43 50 4439
16 & 6:11 44 3% 4911
17 38 6406 AS 1 8406
18 54 6400 46 . 10 385
15. 4 5489 - 47 36 2,80
20 7 5e83 4B a3 384
21 52 5689 49 20 3073
22 28 GeB4 50 34 3472
23 47 578 51 45 567
24 49 5478 52 32 3461
25 3 5472 53 13 3450
26 25 5667 54 39 3045
27 %0 Sed5 55 19 3.23
28 5 5428 56 56 " 2489
Genezral Hean 533

Gint(P <2 0.05)

2463

L]
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The general mean for this character was 57,09
with a range of 33.78 to 67.84 among the varietlon.

Variety 4 recorded the maximum value for this character

(67.84), while variety 32 was the first to comnence
flowering teking only on average of 33.78 days from
sowing, The differences among the varietiee for thise

23

character were highly significant (Tables 4, 17 and 18).

Phenoiypio variance, genotypic varlance and
environmental variance for thie character among the
varieties were estimated to be 36.17. 34.21 and 1.96
raspeetively. Paenotyplo and'genotypio coefficients
of variation (POV and GCV) were 11.33 and 11,02
reaspectively, showlng that the predominant influsnce
on variability for this character was of the genstic
eomponente. jﬂeritability for this charecter was found
to be very high (94.60 per cent) and the genetic gain
wag 22,08 per cent (Tables 19 and 20).

Eloﬁgging oorend (days from gommengement to

conpletion)

Among the varieties under trisl tho maximum
flowering spread wa3 noted in the case of wvarlety 21

(41.72 days) and the minimwe in the case of variety 18 °



Tablie 4.. Renking of warieties for days 40
connence flowering

oy

Renk  VaTe. ygo0n velue Rank Vars:

Hoe. No. No.  Ho, Heed valus
1 4 67.84 29 8 51489
2 5 67.04 30 42 51462
3 24 63.67 31 1 51434
4 38 63464 32 17 51s11
5 33 60,73 33 35 51400
6 55 60422 34 51 50484
7 27 60400 35 41 50,78
8 40 59495 36 3 50428
9 10 59417 37 50 50412

10 36 58467 8 12 50406

1M1 . 43 5867 39 39 49.78
12 54 5784 40 34 49,62
13 7 5728 41 30 - 49450

1% 6 57406 42° 49 49439

15 9 57406 43 44 49434

16 52 56472 44 21 48467

17 53 - 55,94 45 20 48461

18 15 55472 46 31 48,50

19 22 5534 47 56 48412

20 29 55406 48 2 48406

21 26 54495 49 28 47495

22 25 54425 50 23 47461

25 37 5425 51 45 47.50

24 46 54411 52 13 47411

25 1B 53423 53 1 44445

26 16 52,78 54 47 42,06

27 14 52456 55 48 41.51

28 19 52411 56 32 39,78

' General Moen 5%:00

G.D-(P = 0.05) _ 279
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(13.28 days)s Differences between the varieties under
atwdy for this character wers found to bo highly
significant, with a range of variability betwcen
13,28 and 41,72 days and @ genéral mean of 25,02

days (Tables 5, 17 and 18),

The genetic component of varisnce for this
character was foumd to be high with a high heritebility
of 82.75 par cent and genctio gain of 44.32 per cent
. (Vp -_42.31; Ve = 55,013 Vo = 7.,30; PGV = 26,00 and
GOV = 23465) (Tableé 19 and 20). | |

© Humber of s per plant

The range of variablility for this éharactar was
from T«45 (variety 6) to 95.72 (variety 38) with a
gencral mean of 31.46. The varictal’ differences for thie
charaster were found to be highly significant (Tabiea:G,.
17 and 18). ’

The genotic component of the total variance for
this character was very high (Vp = 455.93; Vg = 417.68;
POV = 67.87 and GCV = 64.96)« The heritability and
genetio gain for this character were estimated as 96.61
per cent and 128,08 per cent respectively (Tables 19
and 20),



Zb

Table 5} Ranking of the varieties for flowering
spreed (day=s from commensement to completion)

vt ol

Rgg% Vgg: Moan velus Rgg% v§§: ¥ean value
1 21 41,72 29 14 2454
2 24 36473 30 40 2395
3 19 35+28 31 48 23456 ¢
4 5 . 25.11 . 52 56 23439
2 17 33467 33 34 23,17
6 5% 33,06 34 43 235400
7 2 32,95 35 51 23.00
8 54 32462 36 50 22,62
9 9 32422 37 25 22450

10 10 31.67 33 45 22,50
1 1 30.72 38 T 22434
12 53 30428 40 29 22,22
13 49 30,00 41 1 21.22
14 16 20456 42 - 20.78
15 20 23456 . 43 358 20,78
16 33 29433 44 47 20411
17 27 . 28,34 45 a8 1972
18 25 28400 A6 41 19.17
19 23 27467 47 - 39 19412
20 46 26462 48 13 18.67
21 22 26456 49 42 17.84
22 52 26411 50 A4 1756
23 3 26,00 51 8 17450
24 37 25495 52 32 15,91
25 12 25412 53 15 15.84
26 4 ) 24.73 54 6 15.12
27 30 24467 55 26 13.54
a8 36 24445 56 18 13.28
General Mean 2902

GQD.(P = 0005) 5040

aad - -y bk 4
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. Taeble 6. HRanking of the varieties for numbser of
pods per planit ..

Rggf ?gg: Mean valus Rggf vgg:_ Meen valuse
1 38 95472 29 9 . 24495
2 51 83.12 30 28 24.89
3 46 7995 31 -7 23.45
4 a7 78423 32 29 22450 .
5 26 7239 33 2% . 22,28
6 54 65,73 - %4 40 21.84
7 42 61489 35 55 21,684
8 16 5544 . 36 49 20483
9 18 535483 .37 17 20,56
11 50 47436 . 39 8 19.83
12 25 30.84 . 40 1 19.34
13 5 38445 4 | 11 18467
14 39 3323 . . 42 10 17.06
15 4 3734 . 43 15 16.67
16 31 35467 . 44 20 16422
17 24 35.28 . 45 4 16.17
18 43 34473 . 46 27 15.67
19 2 33.84 . A7 45 1550
20 22 3378 . 48 35 15.11
21 A4 3167 . 49 37 10,78
22 30 31.50 . 50 34 10.56
23 48 20461 .9 21 10.28
24 52 2917 . 52 19 10,00
25 33 2718 .53 56 8.73
26 12 26484 . 54 32 8450
27 36 25e22° .55 33 7456
28 13 25406 S 6 7 7045_

Gencrael Msan 31,46

CeDa(P = 0,03) 12637
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Length of pod

The varieties under study showed good amount of
variation fbr- this chargoter with variety 19 showing
the maximm pod length (27.32 cm) and the variety 42
showing the minimum (937 c¢a)s The overe;ll mean 'poc‘_i
length of the varieties was 15,45 e¢m end the varietal
aifferences were found to be highly significant
(Tables 7, 17 end 18).

Out of the phenotypic wvariance of 16.23 for this
charactor 15.%0 was constituted by the genetioc componcnt.
Heritablility for this ohsrecter wes aleo found to be .
high (POV © 26,085 GOV = 25,32 and &l = 94423) and
cenetic goin wos eotimated as 5062 per cent (Tables 19
and 20)s

Yelght of pod

With the variety 19 ranking as the first and
varicty 51 as the last, the range of varietal mean
velues vas found to be from 0.69 g t0 3.09 g with an
ovarall mean of 1.50 g« The differences between the

varioties were highly significant (Tables é, 17 and 18)

The genetic component of veriance for thias
character was found to be high with high estimates of
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Table 7. Ranking of the varieties for lensth

of pod (cm)

Ronk V&%  yean velue - Rk VB yean volue
1 19 2732 29 14 14446
2 . 20 2389 30 18 14.28
3/ 52 22471 31 2 14403
4 30 22422 b 2 12 1375
5 56 21.65 33 6 13.69
o 53 20,66 34 46 - 13458
7 54 20452 35 32 13.56
8 55 20437 36 11 13.49
9 33 19,60 37 21 1345

10 22 19.14 38 7 13,43
" 36 18489 39 8 13,30
122 . 34 18,51 40 25 13.23
13 29 18,60 41 3 12.89
14 28 18,28 42 17 12.86
15 31 1792 43 47 12.55
16 43 1754 - A4 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 11.98
20 27 16492 48 13 11.64
21 45 16.79 49 50 11.41
22 1 164,68 50 g 104,56
23 24 15091 51 39 10.56
24 23 15.18 952 41 1040
25 10 14.99 53 33 1G.04
26 37 12,74 54 40 9.63
27 15 14,67 55 51 659
23 16 14.54 56 42 9437
General Meen 1545

OQD.(P ' 0.05) . 1.94



Table 8Os Ranking of the varieties for weight

of pod (g)

Rﬁgf Vgg; Mesn value Rx'}glf Vgg; Meen valus
1 19 3,09 29 2 1.48
2 30 292 30 8 1.48
3 20 2469 31 18 1.48
4 4 2465 32 7 1445
5 53 2049 33 46 1445
6. 55 2,42 34 47 1443
7 34 2439 3% 28 1e42
8 54 2423 36 25 et
9 56 2420 37 37 1.38

10 22 2414 33 11 1.34
11 15 212 39 32 1.29
12 49 2412 40 4 1.19
13 52 2611 41 23 1,10
14 48 2410 . 42 50 1,07
15 33 2409 43 16 1.04
16 36 2,09 44 5 1,00
17 29 2408 45 26 0499
18 1 2405 46 9 0495
19 6 1479 47 35 090
20 44 1476 B 4 0,86
21 31 1.74 49 17 0485
22 27 171 50 21 0485
23 10 1,63 51 39 0.83
24 3 1,61 52 42 082
25 45 1457 53 38 0.81
26 14 1.56 54 40 081
27 43 1456 55 13 0479
28 12 1.49 56 51 0469
" General Meon 1460

. tho(? ﬂ- 0.05) ‘ 2024
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heritability and genetic advence (Vp = 0.37; Vg = 0.36;
POV = 38,175 GCV = 37,50; H = 96,51 per cent and
6G = 75.89 per cent) (Tables 19 and 20).

Humber of sneeds ner‘ggd

ihe fange uf-variablliﬁy for this character was
found to ba‘batweeﬁ 7491 (Variety 17) end 16.66 |
(Variety 19) and the overall mean walue of the 56
varieties was found to ba 12,%3. The varietal
différenées wvere found %0 be highly cignifloant
(Tables 94 .17 and 18).

The apportionment of tne total variance for this
gharaoter batween ihe genetle -and enﬂironméntal
conponents was found to be with a predozminance for the
genetic component (Vg = 6.45), The horitability was
found t0 be high {9683 per cent) end the estimated
genotic garin wes 41.75 per cent (Tables 19 end 20)

Seaed yield por plant

The varigbility for this ultimafe economic
charsgter wvaa found %0 be vory high anong the varieties
otudied, the highest yield of 97.00 g (Veriety 38)
beins almnét 25 times the lowest yield of 4,00 g



Table Q. Ronking of the varleties for number
of seeds par pod
Hgg? Vgg. Moan wvalus ,ngf v§§: Mean value
1 19 16266 29 20 12,04
2 30 16,44 30 37 11.81
'3 . 52 16,22 31 39 11469
4 47 16,23 .32 50 11,55
5 ' 36 16.15 33 43 11.45
6 34 T 16407 - 34 9 11.41
7 45 15.82 35 55 11.41
8 15 15.25 %06 16 11.22
9 18 15.17 37 24 11.08
10 29 15.07 38 2 11.08
11 44 14.82 39 26 10.98
12 53 14.43 40 28 10,856
13 56° 14.42 41 10 1044
14 14 14.58 42 8 1031
15 48 14.19 43 51 10,26
16 22 14.09 44 13 10,08
17 33 14,05 45 3 9.96
18 12 1399 46 23 9.94
19 6 13,96 47 5 G462
20 1 13.69 8 | 4 9¢59
21 1 13.42 49 40 9.41
22 46 1327 50 32 8439
23 7 13.05 51 41 9e31
24 25 13,05 52 35 B.64
25 27 12,75 53 21 853
26 %1 12.71 54 38 B8¢35
27 54 1241 55 42 Be22
28 45 T 12,22 56 17 7.91
General Mean 12.33
CeDWu(P = 0,05) 0.91

32
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(Variety 56)s The overall meen yield was found to be.
29.85 g and the varletal differences were highly
eignificant (Tadles 10, 17 and 18).

Thls charactor was found to show high eotimates
of heritabllity and genetic gain (H = 81.57 per cent cnd
GG = 309,76 per cent ) (Tables 19 and 20).

100=gead irht

ne mean 100-seed weight among the varieties
ronged £rom 40535 g (Variety 51) to 18.50 g (Variety 19)
with an overail mean of 8.82 g. The differences between
the varleties were highly eignificent (Tadles 11, 17 and
18,

Genetic component of varisnce for this charsoter
WaS found 0 be very high (Vp = 8.36; Vg = 8.13) and
the heritebility was found to be of the order of 97.19
per cent. Genetic gain for this character was estimated
to be 65.65 pear cent (Gablez 19 and 20).

Length of meed

lasn length of gsed among the varieties under
atudy ranged botwean 4.56 un (Varicty 51) and 11.20 o
(Vardiety 20) with an overall meen of 7.05 om. the

i



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

e e os TS Ve tean e
1 38 97«00 29 23 26,88
2 A7 7174 30 28 2517
3 46 71.66 31 1 24439
4 54 69461 32 > 24405
5 26 50483 33 8 23494
6 44 4744 34 39 23422
7 43 46450 35 he 2%.11
8 18 454,06 36 1 22,89
9 30 43494 37 20 22.39
10 3 43461 38 13 19456
1 7 42.89 .39 45 17.72
12 24 . 42,16 . 40 15 17.11
13 12 42405 .41 9 15.94
14 22 4175 . 42 19 15.94
15 51 40450 . 43 55 15,00
16 2 40644 . &4 17 144,61
17 14 38,05 . 45 27 1328
18 29 37.28 . 46 40 12.72
19 48 25,27 . 47 34 1183
, 20 50 36411 . 48 4 11.44
.21 16 34467 . 49 35 Juid
22 53 3177 . 50 32 9.00
23 36 51.33 .51 33 Be05
24 42 30,50 . 92 37 8.00
25 . 5 30,39 . 93 10 767
20 Al 29,22 . 54 21 7.11
27 49 28,38 . 55 6 6e11
28 25 26,94 56 56 4400

Genaral Mean 29.89

O.D.(P -4 0005)

16,76

34
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Table 11, Ranking of the variebics for
100 = geed weight (g)

Y

Rk VeTe  jMean value gt Ve Mean value
1 19 18.50 29 1 B8:47
2 20 16.47 30 7 8:23
3 1 15467 31 17 8410
4 45 13,47 32 8 8407
5 32 11.90 33 26 7496
6 29 . 11,60 34 18 7691
7 43 11450 35 24 7484
8 30 11415 36 49 7461
9 5% 10,97 37 25 7453

10 33 . 10,89 33 14 7,24
1 0 - 10,75 39 37 7420
12 52 10454 4 38 6490
13 36 10452 41 42 675
uw 27 10,35 42 47 6.58
15 3 10,04 43 22 6424
16 3 10,06 a4 13 6,23
17 4 10,93 45 2 6023
18 6 10,00 46 40 6019
19 16 9.92 47 g 6.07
20 3 9675 8 15 5,87
21 41 061 45 21 5461
22 2 9450 50 5 5047
23 46 9,50 51 56 SedT
24 55 Q.49 52 4 5045
25 48 9447 53 30 .44
2% 54 9415 54 50 5043
27 35 Be75 55 23 4459
28 12 8e56 56 51 8453
‘Gensral Memn 882

QaDc(P = 0605) 0097
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varietel differonces for this oharaoteor were found %o
be. highly significant (Tables 12, 17 and 18). .

Major part of the vafiance for this oharaster was
found to be zenetic (Vp = 2,26 and Vg = 2.23) and th2
heritability-waa catimnted ag 68.85 per cent. The
phenotypic and genotyple cosffigients of variation were
21.3§ and 21.20'reapect1vely and the estinated genetic
gain for this character was 43.41 per cent (Tables 19
and 20).

Breadth of seed

Maximum breadth of seed (8.14 mn) was recorded in
the case of variocty 34, and the minimm (3.63 ma) in the
ccge of variety 5%, The oversll meen for this character
auong the varleties otudled was 5.25 mm, - Differences
among the varietics for this character were éaen to be
highly significant (Tebles 13, 17 and 18).

The genetio component of totsl varlance for this
character was found %o be quite high and the heritobliity
waa also fbund to be high.(vp = 0.72; Vg = 0,63;

PCV = 164143 GOV = 15,07; H = 67,19 per cent and
GG = 28,99) (Tables 19 and 20).



Table 12. Renking of the varietles for length
of seed (mm)

Tk Ve memvene  CEE R eon vabee
1 20 11.20 - 29 37 074
2 19 10.51 30 6 6452
3 34 - 10,08 31 20 6450
4 53 Qe42 32 42 6448
5 o2 9¢41 33 15 6443

) 55 - De35 - 34 a 637
7 54 - 9415 35 12 6432
8 30 Be62 36 2 6e31
9 27 8459 37 17 6e31

10 56 Be56 38 8 6430
1 36 Be37 39 33 627
12 22 Be25 40 1 6.22
13 45 8409 41 44 022
14 33 - 8404 A2 3 6.11
15 31 8401 43 18 6.00
16 43 Te881 44 25 5.90
17 1 T80 45 13 5073
18 21 Tobb 46 49 5506
19 45 Te48 47 40 553
20 32 T30 48 50 5e52
21 29 Te32 49 39 5e47
22 23 Te21 50 5 Sed2
23 41 T4 51 28 5428
24 14 T«13 52 4 Se24
25 48 T«05 53 16 514
26 35 6499 54 A7 5002
27 10 . 6494 25 7 4,76
28 24 DeT4 56 51 4456
General Mean 705

CoDe(P = 0,05)

0.32

37



Table 13. ' Ranking of the varietioes for breadth
of sesd (mm)

é;ﬂk Var,

Ho. Hou ' Mean value Rg_g% Vgg: Hean velus
1 34 Be14 209 12 5.23
2 27 753 30 4% 5021
3 56 6,32 b1 31' 5«19
4 52 - 629 ' 32 5% _ 5.16
5 32 6423 33 . 24 5e14
6 1 621 . 34 23 5411
7 14 6407 .35 25 5403
a 22 5493 . 36 9 5407
9 43 5493 .37 1" 505

10 26 5,83 . 38 47 501

11 29 5073 .39 30 476

12 45 5470 .40 16 4472

13 15 = 5.67 L 17 4469

14 19 5464 . 42 28 4457

15 53 - 5.64 . 43 21 4053

16 2 5461 - . 44 50 4448

17 20 ' 5458 .45 49 4.45

18 48 5,57 . . 46 4 4444

19 10 5454 .47 38 4442

20 33 5452 . 48 35 4e81

21 8 5447 . 49 7 4436

22 S - Seld 50 13 4436

23 84  Se44 . 5% 37 4435

24 6 5442 . 52 40 4432

25 a4 5042 .53 42 425

26 36 5440 . .54 30 4420

27 46  S5.40 .55 18 3,71

28 3 5439 . 56 59 3463

General Mesn 5-25

CoDe{P = 0405) 0,61

- A A ol R Ul el Amdl) g
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The varietal differences for this charscter were
highly significent end the mean values ranged from
3.25 mn {Variety 18) to 5.51 mm (Variety 20) with an
overall mean of %.48 ma (Tables 14, 17 and 18).

Phenotyplc ond genotyple variances for thig
character vers 0,20 and 0,22 respectively and the
heritebility wes estimoted to be 84.41 per cent. The
ootinated genetic gain for this cherecter was 22.41 and
tha phenoty@io and genotypie ococfficients of variation
ware 12,39 and 11.84 respectively (Tables 19 and 20),

Bumber of flowera per plsnt

The varieties wnder study showsd wide variability'
for the total number of flowers produced, the maximm
being 148,94 (Veriety 2) aad the minimum‘21.11_(variety
56)s The vavietal differences for this character vere
highly oignificent (Zebles 15, 17 and 18).

The total variance for this characier (Vp = 988,69)
was mostly contributed by genetic coumponent (Vg = 792.93)
and the phenotyple and genotypic coeflicicnts of varistion
for this cﬁaracter were 43.82 end %39.24 respectively.
The estimates of heritability (80.2C per cent) and
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Tablie 14. HRanking of the verieties for thickness
of ssed (mm)

Hg:? V%: ¥ean valus R%‘glf Via;g: Mean value
1 20 5451 29 32 4403
2 34 5420 30 47 4403
3 14 517 31 3 3,98
4 49 ' 5415 32 52 3,72
5 . 23 4481 33. 9 3,70
6 45  4¢55 - 34 5 3469
7 15 4.50 a5 28 . 3466
8 10 ° 4448 36 31 3464
9 2 4442 37 %0 3,63
10 22 4.41. .39 17 3463
1. 6 4440 39 33 3,60
12 48 4¢31 _ " 40 21 3456
13 46 4429 T & 53 5955
14 A3 . 4.28 A2 25 3452
15 a 4427 ' 43 37 3451
16 16 4427 44 13 %450
17 19 . 4.21 © 45 54 3450
18 1 4+19 46 26 3449
19 = 56 4.18 " AT 40 3449
20 A4 4e16 ;) 50 3,48
- 21 1 4415 " 49 55 3447
. 22 41 4415 50 4 3e44
’ 23 35 I 4-14 . 51 38 . 3042
24 7 413 ' 52 39 3442
25 24  4e11 " 5% 27 3433
26 12 - 8409 " 54 42 3431
27 35 . 4409 ‘55 51 3430
o3 29 4407 ' 56 18 3425

Genoral Mean _ 3+98

C-Bo(P o 0005) . 0.40

el -y
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Table 15. Ranking of the varieties for number
- 7 - of flowarn per plent '

—— e it Wy -p

Renk  Vars flank  Ver.

No. Mo, [eaa valus No. Np. 1ea0 value
1 2 148,94 29 12 74467
2 38 137.94 30 27 69444
3 26 128.11 31 40 69,00
4 25 124489 32 44 68428
5 24 ' 123.28 33 9 67455
6 46 114.67 34 22 66461
7 1 11050 35 39 64472
8 47  108.94 36 32 64453
9 51 107.71 37 7 61400

10 23 101,39 38 43 52472

11 36 95.66 - 51438

12 16 95,33 4 30 51411

13 42 9535 49 13 51400

14 34 9116 42 - 53 50461

15 14 90445 43 49 48,00

16 18 82411 A4 48 45488

17 50 - 68427 .85 35 " 42489

18 8 85405 46 55 42455

19 29 - 8172 47 37 40,94

.20 17 78405 © 4B 19 40,66

21 3 7767 49 15 38,52

22 5 . 77450 50 20 35428

23 - 48 TT433 51 33 32461

24 10 75069 52 6 30489

25 41 74483 . 53 21 50056

26 3 74445 .54 34 30433

27 4 74434 55 11 28,17

28 28 72483 56 56 - 21eM

" Gemeral Mean 71,76

Q.D.(P = 9005) 27-98 .
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genstic galn (72.40 per cent) wers dlso high for this
oharacter (Tebles 19 and 20).

Pod yiel r_plant

Arémnd en ovorall mezn of 42,18 g tho varlabiiity
for pod yleld emoag the 56 varleties stuiled ranged from
727 g (Variety 56) to 109.11 g (Variety 33). The
varietal differanﬁ&s for thié charaster yere found to be
highly oignificant (Tables 16, 17 and 18).

Genétio gomponant sppeared to contribute very
higaly to the totsl varimuce for this chavacter
(Vp = 635022 and Vg o 420,07)s Heritebility ond genotie
gain for this charsoter weve sstimated ms 77.15 per ceat
and 94.95 per oent rospectively (Zables 19 and 20).

-

taile ezsh of the Tebles fron 3 %o 16 gives only
information about one eingle charaster in vespect of all’
'the varictios, information on all the characiers in
ragcpect of 12 selected types reoprecenting ths two \
extromes of yleld potential is furniched in Iable 21.

Genet, ivers ne 1 et

The 56 varietics under otudy fell into 17
clusters, out of which seven cluntors wora ecoh



Table 16 Renking of the varieties for pod
yield per plent (g)

Rank  Vare ‘Bank  Vare

Ho. No Hesn value Mo. To. HMzen value
1 39 109.11 29 28 38472
2 A7 104.11 30 52 37.00
3 54 101.72 31 1 36400
4 46 | 891 3 M 36400
5 26 78450 33 5% 35,05
6 30 78,11 . B4 3 34404
7 22 6355 . 35 8 34,67
8 18 59404 . 36 15 34,61
9 31 58400 37 19 31477

10 43 5717 . 38 11 30,17

11 44 56466 .39 27 3000

12 16 56444 , - 40 13 26455

173 59 55450 .M A5 24.44

14 7 55428 ., 42 9 24,22

15 2 54433 . 43 17 21,50

16 12 53+11 . 44 39 20,38

17 14 52489 . 45 25 20,32

18 36 . 52477 . 46 34 20,11

19 48 51.28 47 - 40 19.66

20 53 40461 . 48 4 18,06

21 29 48483 .49 33 16.83

22 25 . 43,11 . 50 35 15,44

23 50 45450 Y | 37 14.50

24 42 46411 . 52 6 13.55

25 24 30466 , 953 32 13.50

26 20 39455 . 54 10 12,00

27 5 30033 55 21 10,22

28 - 49 39483 56 56 7427

General Mean ' 42,18

O.D.(P = 0.05) ’ 24,10




Table 17. Abstract of Analysis of Variance for the different charaoters

CeDe

et

Hean squere vslues P value®
SeBoe Characters Variotles . Brror . varleties Pa0.03 Pa0.07
(defem’5) (defeab5)
1 THunber of primary branches
pexr plﬂﬂt 317 173 1.85 Ze 63 28 50
2 Dayas to comence flowering 70438 1.95 36e03 279 T2
3 Flowering spread (days fron
comnencement t$0 completion) 7733 730 10,60 S.40 7T.19
"4  Kumber of pods per pland 873.60 3025 2284 1237 16.34
5 ZLongth of pod (om) 31453 0.94 33665 1494 2458
6 Weight of pod (g) 0.73 0401 5856 2424 2,98
7 Bumber of seeds per pod 13.10 0.21 5852 0.91 1421
8 Seed yield per plant (g) 692413 70.27 Ge85 16476 22432
9  100-geed welght (g) 16449 0e23 70617 0497 1420
10 Tength of seed {zm) 4.49 0,03 17180 0.352 0.43
11 Drapndth of seed (mmn) 1.54 0,09 14,59 0.61 0,81
12 Thickness of seed (am) Oe4B8 0.04 1181 0.40 0453
13 umber of flowers per plant 1781.61 195,76 9,10 27.98 37.27
14 Pod yleld per plant (g) 1125429 145.16 775 2410 32,10

* All P values pignificant at 1 per cent level

v



Table 18. Range, mesn and standard error of mean of the difforent

charactors
| : Range Standard
SeNo. -~ Charapter Mesn  error
From To of vean
. ' pleat of primary branohes per 2,89 8422 5e33  C.124
2 ‘Daye to voumsnce flowering 39.78 67.84 53409 0.132
-3  Fowering spread (days from

conuencenent $0 completion) 13.28 41.72 25.02 0255

4 TNugber of pods per plant Ted5 35«72 3146 0.584
5 Tangth of pod (cm) Q%7 2732 1545 0.051
6 i'feight of Pod (g) ) 0069 J3.00 ‘ 1.60 0.011
7 Humber of secds per pod 7.91 10.66 1233 0043
8 Seed yield per plent (g) 4.00 07,00 20439 0.792
‘9 100=zesd weight (g) 4.53 18450 3482 0,046
10 Lengih of seed (mm) 4456 11.20 705 0015
11 Breadth of seed (mm) 3463 8.14 5625 0029
12 fThickness of seed (mm) 3.25 551 3.98  0.019
13 Hunber of flowers per plent 21.11 148.94 7176 1322
14 Pod yield per plant (g) 727 109,11 14206-

42.18

c¥



Teble 19. -Phenotyple, gonotyple end environmentel varisnce for the
, .different charanters

. Phenotyple Genotyplc FEavironmental
variance " wariance variance

Sel0e cwaﬁter
' (7p) (Vg) (Ve)

e

W e i YA

Bumber of primary branches per
plant ' 241 0.63 173

- ' '

2 Doys to commence flowering 3617 34421 1.96
3 Flowering spread (deys from
commencencnt to completion) 42,31 3501 7.30
& EHumber of pods per plond 455093 417.68 33,25
5 Length of pod (c=m) 164,23 15.30 0.93
6 Weight of pod (g) 0.37 036 0401
7 Number of sceds per pod Ge65 6445 0420
8 Seed yleid pexr plaant (g) 381.20 310493 70427
9  100-seed welght (g) Be36 8413 0e23
0 TLength of seed (um) 2.26 2423 0.03
Broadth of sced (mm) 072 0,63 0,09
. Thickness of seed (mm) 0.26 0,22 0,04
Number of fiowers per plant 088.069 792.93 195.76
Pod yleld per plant (g) 635.22 490,07 145.15

9%



Tgble 20, Fhenotyple and genotyple coefficlents of variation, heritability

and expected genetic gain of the different charscters

Heritz=

. Phenotypie Genotypic Genetic
- - . . coefficient coefficient bIlity - gain
SeNo. Character of of
o variation variation (%) éég
(ecV) {GCV) (1 (GG
1. ';mmher of prs.maxy branches o
. per plant 29,11 1545 28,16 17.78
2 TDays to commence ﬂpuem.ng 11.33 11,02 94.60 22,08
% Flowering spread (days fron .
' commencement o completion) 26,00 23,65 82,75 44,32
4 FRugher of pods per plant 6787 64.96 91.61 128.08
5 Teagth of pod (em) 26408 25432 94.23 50462
6 Ueight of pod (g) 38417 3750 86451 T5.89
7 nunber of seeds per pod 20,92 2059 C0.89 41.75
8 Seed yield per plant (g) 6532 58499 8157 109,76
9  100=-seed weight (g) 32,79 32,33 97«19 65465
i0  Tength of seed (mm) 21432 21,20 98.85 43441
11 Breedth of peed (mm) 16414 1507 87.19 2899
12 Thiokness of seed (mm) 12.89 11.84 84441 22441
13  Tumber of flowere per plant 43482 30424 50,20 7240
14 Pod yield per plant (g) 5975 52.48 7715

94.96

L%



Table 21, Gharacteristics of the six hign yielaers and the six pgor yielders
among the 56 cowpes varictieo under otudy

- il

Ranlc ' Characters
Hoe Variety -
for e - (1 (2) (3) (4) (5)
seed No, Rama Growth Seed yield Pod yield NHo. of Ko. of
yield ‘ S . hablt per plemt poer plant peds per flowers
. {g) . (g . plant per plant
1 38 EKolinjinayar Ercct 97.00 . 108.11 9572 137.94
2 47 C.152 x H.F.1 (Bangalorae) Semle . ‘
: " erect 1. T4 104.11 78.23% 108.94
T 46 Ho.2-1 x Iron Crey Breot 7166 8911 79.95 114.67
4 54 Uanjeri motiled = light Tralling 69461 101.72 654,78 91,16
5 26 Branca Ercob 5083 =~ T8.50  72.3% 128.11
6 44 Missisippl x Iron Grey Preect 4744 56,66 3167 68.28
5% 33 Kayaokulan Semi=
' erect Ee05 15&33 7055 32061
52 37 Pannithodan - late Erect 8«00 . 14.50 1078 40,94
53 10 GP. 0. 13 Trailing T67 12,00 17,05 7553
54 21 Red sceded saelection _ Erect Te11 10.22 10.28 306 56
55 6 GFe EOR. 1548 Trailing 6,11 2505 T+45 20,89
56 56 Pusa Fhalguni Ercet 4.00 727 Be73 21.11

General Mean 20483 42,18  31.46  T1.76

(Continuned)

8%



Table 21 (Continued)

Rank -

. Charactorn
Hoe Variety ————
for -- (5) (7) (8) - (9) (10)
geed THo. Honme Days to - Flowering Length Weight., HNo. of
yield conmence spreagd of pod of pod geeds
_ flowering (caya) (cm) (&) per pod
2 47 C.152 x H.Ea1 (Bangalore) 42,06 20,11 12455 1.43 16.23%
3 46 Fo.2-1 x Iron Grey ' 54411 26.62 13.58 1.45 13.27
4 54 HManjeri motiled ~ light ‘ 57«84 32e 22 20452 . 2423 12.41
5 26 Brancs 54435 13.34 12453 0.99 10,88
6 44 tMieslpippl x Iron Grey 49.34 1756 17.28 1.76 14.82
51 33 Kayankulam 60,73 20433 19,60 2.09 14.05
52 37 Pannithodan = late 54428 2595 14.74 1.%8 11.81
53 10 GPe Q¢ 13 5917 31467 14,99 1.63 10.44
54 21 Red seeded selection 48,67 41,72 13.45 0«85 Ba53
55 6 OGP, ECR. 1548 5706 15.12 13.69 . 175 13.96
56 56 Pusa Fhalguai 43.12 2339 21,65 2420 14.42
General Megn 53.09 25,02 15.95 1.60 1233

(Continned)

6%



Teble 21 (Coniinued)

7¢05

" Bank . Charaeters
Noe Varicty - =
for - —— (11) {12) (13} {14) (15)
‘weed Ho. Hane 100=geed Length DBreadth Thickness No. of
Ficld ' welght  of geed of seed of seed primary
' (&) . (mm) (z=) (nm)  brenches
_ per plant
1 38 Holinjipayar £.90 5627 4442 342 6.06
2 . 47 C.152 x H,E.1 (Bangalore} 6058 5402 5001 4003 578
5 46 THo.2=1 x Iron Grey 950 7.45 5040 4429 506
4 54 Henjeri motiled = light P 9.15 5ebé e 50 5406
5 20 BPranca ' T«96 5450 583 3249 T«95
6 44 Migsisippi x Iron Grey 10.0% $e22 5e42 4.16 4.84
517 33 Koymukunlan 10,69 8.04 552 3.60 4el1
52 37 Pannlthodan - late 7420 GeT4 4435 Be 51 5408
53 10 GP. Co 13 | 10.75 8.94 5e54 4,48 3495
54 21 Red seeded selection 5e61 Te66 - 4453 3456 500
55 6. GPe ECR, 1548 10.C0 6.52 5ed42 4,40 He11
Genersl Mean 8.82 Se29 %98 He%3

0&
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represented by one single variety (Clusters XI to XVII
and varlcties 47, 24, 28, 34, 32, 51 and 55 respectively).
Cluater II comprised of the maxzimum mucber of varieties;
the twelve variaeties inoluded being 11, 12, 2, 8, 44, 43,
16 41, 14, 49, 35 and 3. The next large cluster wos
eluster I with seven varieties (Varieties 39, 50, 13, 42,
40, 9 and 25)s Cluster IIT hed six varieties (Varieties
P2y 564 36, 31,54 and 29) end cluster IV five (Varieties
52y 53, 33, 27 and 30}, Clusters V, VII end VIII
conpisted of four varieties eapghs Varieties 4, 5; 37
end 7 made clugter V, while oluster VII wes ea;priseﬁ

of varieties 1, 45, 43 and 10. The four varietics in
sluster VIII wers varicties 26, 38, 46 and 18,

Cluster VI consisted of the varieties 21, 23 and 17.

The remaining four varieties fell into two clusters,
varietion 6 and 15 in cluster IX and varieties 19 and .
20 in elustér X (Table 22). |

The évernge_inﬁrareluaper distonces in the 10
elustors Qith.more than one varicty ranged from 10.3
(Cluster X) to 14.9 (Cluster VIII) (Table 22)., The
renge of average indter-cluster dimtances among the 17
slugters. was found %o be from 13.8 (IV = ZVII) to
5749 (X = XVI)e The lower values of inter-cluoter
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Toble 22, Details of varioties constituting
different clustera

. Varletiocs inciuded Average
Cluster e wncnmene=intra=
o o, e Grouths Total sluster
1 39 Hedunangod = 1 9B
50 foe 62 i
13 GP. M9 8970/1 SE
.42 Sasthancottah =6 T
40 Kazhakkoottom - 4 B
9 GPe Africen T
- 25 Hoovatupuzha ~ 1 B 7 115
11 11 GP. PLS, 110 8B
12 GP, H.9., 9804 T
2 GP. PIJS. 63 T
8 GPe PL3, 26 B
44 Missislppi x Iron grey B
48 Co 152 X M.E.1I (Bongalore) SE
16 GP. M.S5. 9760 5B
41 Sasthamcottah = 2 iy
14 GP. Cs 57 B
49 C. 152 x No. 2=1 T
35 . %. 20 B
3 GPe MuSe 9002/2 SE 12 14,0
III 22 Calicut - 78 SE
56 Fuse Faslgni R
36 Calicut = 21 E
31 Culture = 1 58
54 Manjeri mottled = light T
20 HNHo. 51 o 6 137

(Continued)
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Table 22 { Continucd)

?;rietiea 1noluﬂéd | Avérage
O tar i L S orouth Totel sltsce
Ho. \ rowth To oluster
Fo. . Hane ] hablt No, distance
Iv 58 Méyyanaﬂ local T !
53 Magjerl - brown P
33 Kayomkulam 88
27 Manjeri looal : T
30 Manjeri mottled = dark Ky 5 13.1
v 4 G?. PIS. 130 : B
5 GPe Ju0s 5 8B
37 Yannithodan « late B
7 G?. G, 2110 7 4 14.7
Vi .21 Red=seeded aclection B
23 Palghat Vellapayar u
viI 1 GP. M.8, 9214 - : B
45 HNo. 2»1 x Dixibe ' 58
43 Thodupuzhe = 3 58
10 GP, Cu 13 - T 4 1340
VIII 26 Branca B .
38 Kolinjipayar B
46 Ho. 21 x Iron grey B
18 G‘Po ﬁo 152 SE 4 1409
Ix 6 GPe BsCaRs 1548 i\
15 GP. Te 5%6 B

2 103

{Continmued)



54

Table 22 (Continued)

Average

Varietieawincluded

Hgues mmmm ) Srowih Total oluate
Oe 0 O aLuoweY
0. Faze hebit Ho, alstance

X 19 IC. 20729 SB

' ‘20 IC. 20419 B 2 1448

XI 47 0O, 152 x H.E,II (Bengalore) S8 1 . 0,0

XiI 24 Pattendi local = 1 SE 1 0.0

XIII 28 Go 152 xFewBma=-I - T 1 040

Xiv 34 Pannithodan « sarly | B 1 . 0,0

v 32 P, 118 T 1 040

XV 51 FKolinjlpaysr = wuite - E 1 0.0

AVII - 5% Maenjeri = bleok T 1 0.0

R 3 - p—

E o Eract
BE = Sapi~srect.

T = Irailing
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dictanges ranged from 13.8 (IV « XVII) to 20.2 (X - XIV)
and the highor velues from 39.9 (VII = IVI) to 67.9
(J! - M).

Cluoter X was found to show the maximum average

~ inter-cluster distence with any other oluster and 1%

was found to be the cluster showlng the maximum
distances in 11 out of the total poscible 16 combinations
1t could make. Oluster 1 showed the lcagt average inter=
cluster distences in the maximmm mumber of cases (5 out
of 16) (Tables 23 end 24).

Luster me or the different t
Bumber of primgry brancheas per plent

Maximum mean value for this choreoter was shoum
by cluster IX (06.52) and the minimm by cluster X
(5.48) (Table 25).

Days to commence flowering

~ The cluster neansg for thias character ranged
betucen 39,78 (Cluster XV) and 61.81 (Cluster V).

Cluster IX had the lowest (15.48) and oluster
'XII the highest (36.73) mean values for this character.



Table 25, Cluster mesns for different characters

58

Charantern

:Olggter Nos é;) Beygazo Flgzéring Rb£4gf
* primary commence aprecs pods per
branchen flowering (days) plant
+ per plant
I 5e21 52485 23.20 30631
iI 5496 49434 24.12 29477
I11 4095 5392 25.00 37195
iv 527 56,58 2775 22434
v 593 61,81 27.03 22,22
VI 4.87 4913 34435 17.M
Vil 3.88 94417 26497 21,65
VIIil 6439 50448 18,50 75,49
1x 6452 56439 15.48 12,06
X 3448 50436 32442 13.11
XX 578 424,06 2011 823
XIX 617 63.67 36473 3528
XTIiI 5«84 4795 19,72 2489
Xiv 3e T2 49.62 2317 10456
XV 3,61 39.78 15.91 3.50
xVI 523 50484 23,00 83.12
XVII\ 6445 6022 33405 21.84
General i .
. Hean 5433 53402 25402 3146

(Continued)



Table 25 (Continued)
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Mean 15.45 1.60 12473

) Charaoters
Cluster - (3) (6) ) (8)
HOoe Length Yelight Hoe OF Seed ylecld
of pod of pod seeds per plant
(ca) (2 per pod (2)
1 10,91 0¢95 ! 10677 23657
) 4 14.28 1«48 12.28 31.40
III 19.45 2.08 4.4 5793
v 20442 167 14.78 24,03
Y 13,06 1425 11.02 T 2%.18
Vi 13.83 . 093 'BeT9 16,20
Vil 16.50 170 11.88 15,07
VIIiI 12,62 .18 11.94 66e 14
IX "14.18 195 14.60 11.61
X 25,60 2489 14435 19.16
X1 12455 Te43 16423 71.74
XX 15.91 2.65 11.05 42,16
X111 18.28 1442 10,85 25.17
XIv 18.81 2439 166,07 11.83
):4's 1356 129 9.39 9.C0
XVi 9.59 0.69 10.26 40,50
XVII 20437 2442 141 15.00
Generagl
- 29489

(Gonminued)



60

Teble 25 (Continued)

Charzotors

Cluater (9) (10) (11) (12)

Roe 100=aced Length Breadth Thickness
walght of seed ol peed of oeed

(g) (mm) (xm) (o)

6423 5¢84 . 4454 5e49

11 8496 - 6437 5022 4435

111 8:79 Be26 5067 3699

Iv 10,78 8e82 5495 3456

v 6459 5e54 4465 5469

VI 6410 706 4478 4400

VI T 12485 7466 5484 4437

ViII 807 6456 . 4484 3461

IX 7493 6447 5¢54 . 4045

X 17.48 10.85 5461 4,86

XX 6458 5402 5401 4,03

XIT  7.84 6474 Se14 4e11

XIIX 6423 5420 4457 3466

XIV 1@.04 10,08 . 8.14 . 5020

v 11.90 7436 6e23 4403

XvI 445% 4.56 3,63 3.30

CXVIT 9.49 9435 | 5416 3e47

General

Mean 8.82 7405 5«25 398

-p HE» -l - W AN SN A A =i oy -y o el
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- Kumber of podn per élent

The c¢luster mean range for this character was
found to be from .50 {Cluster XV) to 83.12 (Cluster
XVI).

n of no

Maximun mean pod length (25.60 om) was soen im
. cluster X and the mintmm (9.59 em) im cluster XVI.

Hoight of pod
Cluator meanas for this character ranged from
0.69 g (Cluster XVI) to 2,89 g (Cluster X).

Humbexr of gaede per nod

The maxioun and ainimm mean valuaes for this
character wore shoun by oluster XI (16.23) and cluster
VI (8.79) respectively.

Seed viol r plant

The cluster means for this charaoter of wltimate
economio importance were found to range between 3.00 g
(Cluster XV) and 71.74 g (Cluster XI).
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100=geed welchi

The loa;reat and highest mean .values for this
character wvere phowvn by cluster AVI (4.53 g) end |
clupter X (17.48 g) respectivaly. '

Len f secd

The cluster meens for this character ranged from
4,56 mm {(Cluster ZVI) to 10.85 m (Cluster X).

Breadth of aseed

Maxigum mesn breadth of seed (8.14 mm) was ehown
by oluster XIV and ainimum (3.63 mm) by oluster XVI,

Thicimesn of meed

The maximun end minimum nmozn values were shown by
oluster XiV (520 mm) and cluster XVI (3,30 mm)
reapectively. '

Clusters of promise an donorn

" Baged or the cluster means for various plant, pod
and seed characters fivo clusters have been ronked and
listed for each‘ of .tho inportant seven cheracters t;o
serve a9 a guldeline for pelection of donor parents from _

among them for further breecding programncs (Tablie 26).



Table 26,

important plant, pod end sead charactera of cowpea

Varietal clusters of promise as donors for improvenment of gome

Cluaters ranked from 1 to 5 along vith their

Gencral
Character cluster means Meag.h for
' o , e
1 2 3 ,‘ 4 5 character
Sarly flowering . '
(days to flouering) XV 39.78 XI 42,06 XIII 47.95 VI 49.13 11 49.34 53.09
thort flowering ' '
spread (dsys) IX 15.48 XV 15,91 VIII 18.50 XIII 19.72 XI 20.11 25.02
song flowering | '
gspread (days) X1X 36.73 VI 34435 XVII 33.00 . X 32,42 IV 27.75 25.02
1gh pod nkmber per .
plant XVI 83.12 XX 78.25 VIII 7549 I 36.31 XII 35.28 31.46
I1igh seed yield por
plant (g) XI 71.74 VIII 66,14 XII 42,16 XVI 40,50 I1I 3793 20.80
song pods (cm) X 25,60 IV 20,42 XVII 20,37 III 19.45 ZXIV 18.81 15445
3old hoesvy seeds ‘ o
(100=geed Wt. in g) X 1748 VII 12.85 XV 1190 I7 10,78 XIV 10,04 B.82 .

€9

w9
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DISCUSBICN

General Variebility

Resulte of the preliminary evaluation triael have
indicated that there is great a;ount of variability in
the varietal collection for thé exprassion of all the
characters studied,

Among the 14 charactera for which the 56 selected
varisties were evaluated in detail, the total phenotypic
variange was foumd to be very high for number of flowers
per plant, pod ylield per plant, musber of pods per plant
and seed yield per plent, The total varlance for these
characters were found to very muoh exceed the general mean
end also to exceed the maximum wvalues among the varieties
{Table 13),

Eatinotes of heritable (genctic) and non=heritabla
(environmental) componente of the total phenotypie
varlance have alge shown that the genetlio components were

vary high with regard to these chsracters.

In general, except fer the number of primary
braaches per plant in all the other 13 characters the
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genetic component of varisnce was found to excced the

environuental component,

The phenotypic and genotypio coefficients of
variation worked out (Table 20) indicated that the number
ot pndé per plant, sced yileld per plant, pod yield per
plant, nnmber of flowers por plant. weight of pod,
100-aeed welght, length of pod. flowering spread, length
of seed snd nunber of sacds per pod showed high estimates
(above 20 per cent)e Thais suggeats that these characters
with high genetic variabiliiy could be improved by
selection in this arop.

Bumber of pods per plant, sced yield per plant and
pod yileld per plant were the thrée charactors with very
high values (above 50 per cent) of phenotypic 29 well as
genotypio coefficicnto of variation, indleatiﬁg very good
occope for selection for theae charsoters among the

varietal spectirim under study.

These findingé are in generaliagreemant with the
earlier regorts in this orop by Karthikoyan (1963), Singh
end Yehndiratta (1969), Borida qt al. (1973), Lakohni and
Goud (1977) and Srechunar ab al. (1979). |
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Though high genoiyplo coefficlents fér flousring
duration and dasys to maturity have_been recorded in
cowpeabby Singh and Hchndiratta (1969), in the prescat
gtudy, days to commence flowering was the cheraster
showing the least phenotypie and genotypic cosificients
of voriation. 7The present findingo on this point."

. however, ave in sgreement with the report of Syeelunar
gt gl. (1979) based on studles in the sane erop oeason
as thet of the presont gtudy and also conduveted in
Keréia itsels,

The other chareoters for vwhich the genotynio
coefficients of variation among the varietics werc low
were thicknesn of geed, breadth of seed and number of
primary branches per plante These data suggest that
thers 18 only very littie scope for sclection for thepe
characters zuong the varletiss wndey the present study.

Potimntes 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 peed, 100=geed weight, number of secds per
pod, weight of pody doye t6 conzence flowering, length
of pod and number éf pods per plant. The maximm
heritebility (98,85 per cent) wes geen in the cese of



67

lengih of seed ond this wag olosely followed by 100-9996
veignt (97.19 per cent)s The characters like fiowering
spfeaﬁ. peed yield per plent, breadth of sced, thickness
of seed, numbor of flowers per plent and pod yield per
plent also showed high herltability renging between 77 and
" 87 per eonte The only character in this study which showed
very low heritability (28.16 per oent) was mumber of
primory branches per plant, High heritability for 100=seed
weight hag almost uniformly h&aﬂ reported by earlier
workers in this erop (Singh and Hehndirama. 1969; Borida
et al., 1973; Gopal Singh et gl., 1977; Takehot and Goud,
1077 and Srockumar gt gley 1979).

The expectable genetic gein wes found to be the
highest (128,08 per cent) in the cass of number of pods
- per plant, closely followed by seed yleld per plant
-(109-76 per cent)s. Pod .y:leld por plent also showed high
genetic gain of 94496 per oént.. Very high values of
genetio gain for number of podes per plant am:l seed yield
pey plent were in confirmity with the findings in this
crop by Singh and HMehndiratta (1969), Borida et sl. {(1973),
Veeraswany et ale (1973), 'Gopai Singh et gl. (1977),
Lalehui and Goud (1977) cnd Sreelmmér et sl. (19739).



68

| Other charaoters showing more than 50 per ccnt
genetlo gain were welght of pod, number of flowers per
plant, 100=seed welght and length of pode IMowering
apread, - length of geed and number of seeds.per pad also
showed more than 40 per cent genetlc gain esctimaten,
The lowest genetic gain in the present ctudy (17,78 per
cent) was eatimated in the case of number of primary
branches per plant, Dayu-;o coﬁmence flowering and
thickness of seed also ghowed low genectic gain estimates.
Comperatively low values of genetic gain for dayo to
flowering, total duration and number of asceds pexr pod
have been recently recorded by Sreckumar et gl. (1973).

HWith regard to the six plont charecters showing
high heritability, the erect varliety Kolinjipayar
(Vartety 38) was found to be the one produsing the
maximn nunber of pods and giving the highest pod yleld
es well as ased yleld per plent, This variety was also
found to be producing the naximim rumber of flowers,
being only next to the trailing wvarlety GP. PLS, 63
(Variety No., 2) with whioh it was on par statistically.
¥hile the earliest variely tc commence flowering was the
variety Ps 118 (Variety 32), varlety 18 (GP. C. 152)
exhibited the shortest flowering apread.
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Comparing the varlieties for the three pod
charasters studied, the semi-esreot veriety IC. 20729
A(Vbriety 19) was found to top all varieties in pod
length, pod welgnt and nuiber of seeds per pod. With
regard to pod length and pod weight, the erset variety
10. 20419 (Vericty 20) was elso found to be on par with
the variety 19. The trailing verdety Menjori motiled =~
dark (Vsriety 30) was found t0 show high pod welght end
high muaber of seeds pér pod on par with variety 19.

| In respeot of the four sced characters, the ersot
verfiety, Kolinjipayer - white (Varisty 51) wes found to
show the lowest 100eseed weignt, peed length, sceed
brezdth and seed thickness. The semi=erect variety
10, 20729 (Varlety 19) and the ercot veriety IC. 20419
(Variety 20) were found to share the first end second
positions with regord to the highest oeed weight and
aeed lensthe ?ariety-aﬂ w@as also the one with the
maximum geed thickness. The erect veriety Pennithodan -
early (Variety 34) ﬁhioh was on par with the variety 20

in geed thicimesz was the one with the bgoadest pecdo.

It wao seen that different varieotien were foumd
t0 be differeantly ranking for the most cconomically
inportant plent, pod and seed characters, cuggeating
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the poosibility of selecting different varieties as
donore for effecting improvement in those charscters
through plormed intere-varietal hybridization,

A tha main objective of the present inﬁeatigation
was to assess the genetlio diversity asmong ithe varietles
and to group them into clusters besed on their genetlo'
distencea, the correlationo of the various plant, pod and
seell eharzcters with yield have not been worked out.
 Anghow, an attempt is made with the use of data om all
the charagoters in respect of the elx higheat ylelding and
the olx lowest yiclding varieties mmong the 56 types
evaluated to find out the indieatioﬁs in this line.

The data presented in Table 21 have very strikingly
-brought out the fact that the mumber of pods per plant is
a general indicstor chavrastor to gpot out high ylelding
types in cowpea. Fooitive correlation of number of pods
with yield in cowpea is one point over which moot of dhe
earlier workers are in agreement (Karthikeyan, 1963;

Singh and Melndiratta, 1969; Dok, 1970; DBorida ot al.,
1973; Kubar gt agle, 1976 and Gopal Singh et ale, 1977).

Contrary to the report of Kaerthikeyan (1963) who
found very significant negative ecorrelation for the

nunber of branchea per plant with number of pods and
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seed yleld, in the prosent etudy almost all the top high
yielding varieties had high number of branchese In the
prosent study where each square meire arca hed only one
plant and the orop wes growh in the rainy soason, the
range of number of bmchea-wgs from 2,89 to 8422 with_
an overall meen of 5.33. Tata of Karthikeyan log. cit.
wore based on en irrigated sumner erop adopting a close
opacing of 25 cn x 30 ca where the varietal meanc for
this charaoter ranged between 1.52 and 3,60 only. Thece
data could riot glso support the raports of Jingh end
Menndiratta (1969) ond Kumar et al. (1976) who found
nunher of branches to be positively correlated with
vield. The lowest yielderm in the present study had
very low or high number of branches., Tho influence of

k

snvironnrent on the expraocion of this charzoter as
indicated by the high value of eavironrental varicnce
and the low value of heritability obteined in the pmmeéat
atudy with a largs munber of varicties appear to indiecate
that this charaeecter cannot be depended upon ng an
indicator charscter for selecction for high yield
potential in cowpee.

with regard to pod length the pregent data appear
to support Singh and Mehndiratta (1969) who found pod
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iength to be negatively correlated with number of pods
and to contredict the finding of Bingh and Jain (1972)
that high sced yield resulted fron pod length and also
the reports of Borida et gl. (1973) end Kumar et gl.
(1976) showing pomitive correlation of ' pod length with
grain yleld. | '

The precent data ao given in Table 21 also appear
to chow thet hish ylelding varieiles cowld be of chort
or iong gowth duration as also of any of the three
growth habits nocely, erect, semiwarect or trailinge

G_epetig# diversenocs anong the varisties

Dased on the genetic dlatances computed with
reforengse to 12 charaoters, the 56 cowpea varieties in
the present study could be grouped into 17 distinet
clusters (Teble 22), The distribution of tho varietics
‘into various olusters showed no rogularity, seven (XT to
XVI1) out of the seventeen clusters coataining only one
variety each and one cluster (II) contasning 12 varietiea.
The three largest olusters II, I end III togethor
contained a totel of 25 out of the 56 varicties.
Menmdiratta and Singh (1971) who grouped 40 oowpea

varictien into eight clusters have shown such irreguler
pattern of distribution, Iifteen out of the 40 varietiaes
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were found t0 comprise just two clugters in thelr study.
Sixty ptraing of coupea grouped into 21 clunters by
Jayaprakesh gt gl. (1974) clso showed such distribution.
Seven of these 21 olusters were represented by a aingle
otrain eaph, Threo of the clusters were also foumd to
contain 22 out of the 60 straius.

; Though the growth habit was nol taken into scoount
_ in the working out of the genetic distences between the
var.téties wder study, this information is a’Lac_ furniahed
in Table 22, It is seen that among the eight olusters
containing three or more verieties, clusters VI and VIII
econtained no trailing types, cluster IV had no erect type,
and the othor clusters contained zll the three types of

varietics,

‘I'b is intersoting %o note t;llat among theo five
trailing types originating from Manjerd arza (Malsppuram
District, Kerala State), the varieties Manjeri mottled =~ 1light
and Fanjeri = blagk belanged %o two di‘fferent clugters
(IIT and XVII), both aistinot from olv.ster. 1V containing
the other types originsting from the same area. Similuvly, |
the three solections origineting fronm the crogs Cs 152 x
Hew BEra (one trailing type selected ab Pattambl and two
semg=ercot types eclected at Bangalore) also foll into
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tares separate clusters (II, XI end XIII). IH was algo
seen that while tho ereot variety Folinjlipaysr

(variety 38) was inoluded in cluster VIII, the white-
seeded neleotion from it (Variety 514 Kolinjipayar «
vhite) which is aloo erect in hebit stood as a distinct

" eluster by itsclf (cluster XVI)., Theese data indicate
_that the varieties of ithe pame region and also seleotions
;’mm the oane variety could fall into different clusters.,
Thesce findings are in agreczont with the resulte of
Metndiratta and Singh (1971) and Jeyaprakesh et gl. (1974)
. in this erops

The averase genetis distences betwecn the différent.
clusterg of varieties in the present study =s furnished
in Yables 22 and 23 show that the two varieties included
in cluster X (IC. 20729 and 10, 20419) showed on an |
gvarase the naxicrm genetic distances from 37 out of the
remaining 54 varietics. The wvariety Kolinjipayar - white
which stood distinetly ae cluster XVI is soen to be theo
next varieﬁy phowing the average maximm genetio distences
from other varieties, Hineteen varieties included in oix
cluntors vera showing marimm average distance with this

varioty.
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The nine varietico included in cluatara IV, Xy |
XIV and ZVII yere found to show, in genersl, high
average gonetio distancos from the 30 varicties
comprising the clusters I, II, V, VI, XI, ZIII, XV and
XVI (Table 24),

Cowpea in Xerala is a distinet pulse crop which
shoﬁld have varieties sultable for some highly contrasting
situations. The graln-production-oriented rice fallow
culture would require high ylelding erect varieties with
carly flowering and hignly condensed flowering spread to
ke the ‘cultivation econonic avoiding huge expenditure
for large mumber of harvests., Dven varieties with cnall
pods Lf zhéy heve large number of pods and good number
of heavy asecds per pod w.tii be highly sulted for this

pyatems

Tho specialinced systen of ocowpes cultivation in
sumer rice fallows speoclfically for vegetable purpose
as practioed in certain aréas like Manjeri in the state
would require trailing varieties with long fleghy pndé
end a good flower;ng spraad to assure wvegetable over o
dlonger poriod. Hers the highly synochronised flowering
ia of not much importmnge as g good amount of labour

" comes as @elf or fanily labour, Varieties with large
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nunber of omall pods glving good seed ylelds will be of

no nae at all for this situation.

In the third main sysiem of cowpea culture in the
rainy khariff sgeason the cultivation is mainly in the
uplands and honesteads, wherg vaerietiss with meﬂ::.um pod
alze, bold seeds mmd a medium flowering duration and
flovering spread are useful, The verietics could bé
aither erect, seaiwarecl or trailing; bdut should be dual
purpoge varicties with tolerably good yielda both as
tender vegetaoble pod and s vogetable graine

The clupter neann for 12 characters presented in
Table 25 show that $here iz good amownt of variation
for all the charsctors gmong the clusters, Tae
egononically moat impoxrtant plant characters nanely, pesd
yleld, number of pods, doya o commence flowering and ‘
flowering sproad show particularly large diversities
hatwaen the clusters. The outatandiné cleaters which
could contribute to improvement of thege characters as
donors sppeared t0 be cluster XVI with the highest wmean
pod number per plent (83.12), clusier IX with the maxicun
mesn ceed yield (71.74 g), cluster XV with the ninimm
deys to flowering (39.78) and eluster IX with the minfoun
mean flowsring spread (15.48 deya). '
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It vas foumd that for lmproverent of pod ohamqters.
varieties of cluster X with. the meximum mean values for
both length (25.60 om) and welght (2,69 g) of pod aould
be of promise. Varieties of oluster X were also found
to be promiging donors fox' lmprovenent of 100=gecd waight
(1748 g) and sesd length (10485 mm) aleo.

Baged on the data of the present study it has been

", possible to identify varietal clusters of promise as

donoye {or tho most imporitant economic charanters in this
orbp., In Table 26 fivé varietal elusters in resapeot of
each of the soven important charzeters avre indicated,
ranking the olusters in the oxder of theiy élustér' mesis e

Ag a olusier diagran shoving 311 tha saventeen
elusters and their inter-cluster distances will be quite
over-orowided, s pariisl cluster dlsgram only is furnished
in Figs 14 In thic diagram only the clusters X and XVI
end those clusters whlch show more than 50.0 os thelr
inter=cluster distanses with any of these two glunters

are ropresented,



FIG.1:

PARTIAL CLUSTER DIAGRAM OF CLUSTERS SHOWING
HIGH GENETIC DISTANCES.
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SUHMARY

Genetic studles were wmdertoken with 202
varietics of cowpon (Vigng wnmuoulotg Le) maintained
in the geraplasm collcotion of the Division of Agri-
cultural Botany, College of ilortioculture, Vellanikkera,
The studieg conducted during the two khariff ceamnons of
197778 and 1576-79 were mainly directed towards
eatimaxiop of the variasbllity aveilable in the collection,
wvorking out of ths heritanble components of the varisbility,
identification of promising donor varietics for important
charaoters end grouping the varieties into clusters “
according to the cotimeted genetie distances following

the Mahalanobis Doestatistic.

lata from the prelininary evaluation of 202
varieties in the firat ocason were uscd to obtain a
general idea of the variability for different charactors
‘and'to Eeleot 56 types representing verieties with
geximum, nininum end nid values for each character for
detalled Investigation.

The important findings from the evaluation of the
varleties were the following:=
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The varletal collecction was féwmd to contain very
hizh variability for ﬁmber of flowers per plant,
pod yield per plant, number of pods per plant and
ceed yleld per plant.

Except for the nunber of primery brenches per plent

in a1l the othor 13 cheracters studied, the geanetie

component of variance wvas found to exceed the

environrental component.

Yery high values (above 50 per cent) of phenotypic
23 well aa genotyple coefficients of wariastion were -

obtained for numbar of pods per plmt, ceed yield

. per plant and pod yileld per plant.

Heritability in the brosd scuse was found t0 be the
caximm (98.85 per eent) for lencth of sced end thin

 was closely followed -(97.19 per cent) by 100=need

walagate

I-JOW

Number of seess per H showd' the mazimumn gonetie
gain (123,08 per cent) and this was followed by oced
yield per plent (100.76 par cent). UWeizght of pod,
nuabar of floweras por plant, 100-pscd weight and
length of pod mliso showed more then 50 per cent
genetic gain,
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Rumber of primery branches per plant wvan found to
be the character showing the least heritability and .

genetic zain.

It was seen that different varieties ranked

. differently for the most important egcnonic

charaoters. This ouggested the possidility of
gelecting different varietics as donora for effecting
inprovenent in these. gharaoters.

The ereot varlety Eolinjipayar (Variety 38) was
identified as the cne producing moximmm geed yleld

{9700 g) end the maximum maber of pods (95-72)

per pleants

The ersot variety P.118 (Variety 32) was identified
as the earliest to flowsr (39,78 days) and the peni=

ereot varlety GP. C. 152 as the one with the b

shorteot flowering spread (13.28 days).

The'semi-erect variety IC, 20729 (Variety 19) topped
all varieties in pod length (27.32 cm), pod welgat
(5,09 g) and nunber of seeds per pod (16.66).

The semi-arect variety IC. 20729 (Variety 18) was
identified as the one with meximum 100=sced weight
(18.50 g) and the ercot varioty IC. 20419 as the oneo

-,
4
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- with the maxizum sesd length (11.20 mm)e. The ersct

12,

135

14.

15.

varioty Pannithodsn - early (Variety 34) was fomnd
to have the broadent seed (8,14 mm). '

The deta indicated that the high number of pods per .
plant was a dependeble indicator character to spot
out high yielding types in gowpea.

It vas poseidble to group the 56 varieties into 17

" aistinot clusters besed on the genetic aistances

batween then.

The otudy revealed that warieties of the sams
roglon could fall into different varietel olusters,
thereby indicating their éenetic divergences

Beged on the data collscied 1t bes been possible
to idantify varvietal clusters of promiae for

choosing propesr donor varieties for improvement,

' of the important edonomi‘o characters,
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ABSTRAGT

cowpea (¥isng m&gculata Tie) im the most import,am
pulse orop of Eerala, anoomting for about 70 per cent of
the area under pulses in the state. The hi_ghly contraat;lng
gystens of cultivation of cowpes in tho various parts and
in the different sensons in the state call for varisties
with different conbinations of plent, pod and ssed
charactera. |

As a first step before lawnching an elaborate .
inter-varietal hybridiz a.t.ion prograxage, the preoent stully
was wderdaken in the Colleze of Horticulture, Vellanikizarn
t0 aﬁséss the extent of variabiiity in the germplasn
olready avallsble, 0 apportion the varigbility ints
heritable and non-heritable componente and to grdup the
varietles into clunters sccording to the magnitudes of

genstic distances using lahalenobis Pegtatiotic.

Two h_tmdraﬂ and two varieti'ea ware studied in the
1977=78 khariff scason for 15 characters and based on the
recults 56 varieties representing the maximum, minimm
and mld-values for all the charecoters were selected for
forther detelled evaluation.



The dotailed study with 56 varieties conducted
during ths 1976~79 khariff ceason chowed thet the
eolléaticn contelned very high emownt of nfarinbility
for all the important cconomle charvaoters. Except for
tha‘nnmber of primary branches per plant in ell othor
chavagters the maojor portion of the obgerved varlability
waos found to be genetic in&icating sgope for selection,

Dosed on the genetio distances worked out, the
56 varieties could be grouped lnto 17 distinct clusters,
From the results of the prasent stuly it has been
posoible to suggest varietsl olusters and verieties of
promice as doners for inprovement of the impqrtant
goonomic charazcters for plamming intere-varieial
hybridization programuese



Appendix II

PErfhrmanue partiaularn of tha 202 cowpea varleties in the prelininary ficld
avaluption studies in Eharlff 1977-78

Varieties ‘ | Shaoracters

Ste pe Sie

Ho. Boe. Ho. (1) (2) (3) (8) (5) (8) (73 (8) (9) (10} (1) (12) (13) (14) (15)
77-18  78~19 ,

7 44 27 71 21 106 25 1445 1546 Be2 6,5 4.9 60 730

1 1 .1 B

2 2 - - Hot germinated

3 3 - -~  Tot germinated

4 5 - = HNot gerainated

5 6 - T Flgnt died

6 TA = - Not germinated

7 R = - Not germinated .

8 95¢ = E '3 58 20 21 6 = - - - - - - 5 2
10 10 = SE B8 73 1 ST 13 13e5 15 11:3 93 GeB 548 4¢3 25 20
11 11 3 SE g 66 18 T3 15 129 1¢3 Be2 101 663 545 442 50 34
122 12 & E 9 60 19 61 22 12,0 0.8 0949 %0 5¢3 442 37 i1 9
13 4 - B -13 Bot flowersd tilil 5-0=77
14 15 - « ot gerainated _ -
15 16 = - Hot germinated '



V’mietiea

Characters
$l. Type Si. -‘ ' - . '
Hoe BHoe Noe (13 €2) (3) (4) (5) (&) (7) (8) (9) (10} (41) (12) (13) (14) (15)
7718 78«79 | : o
6 17 = .~  Tlant died
17 19 5 SE 9 62 28 59 26 12,0 0.8 0.9 5.6 5.8 4.6 3.7 20 8
18 20 - B 4 ST 21 61 10 1446 1.6 1105 Be8 662 6.0 4.1 14 9
19 21 - - Hot germinated
20 22 - E 8 53 15 31 14 13.4 15 109 10,2 7e6 5.6 442 28 25
21 23 - B 3 - - - 7 e - - - 6-3 463 D3 - -
22 24 6 T 3 58 10 17 11 14e8 19 1356 D9 665 5.8 44 14 10
23 25 - T 7 57 Flant died after flowvering : : N
24 26 = B 9 57 21 43 19 1742 0e9 10a1 10.0 6.8 641 46 56 40
25 27 - B 8 56 24 39 2 15&6 12 11.0 7-0 6&4 DeS 441 5 1
2% 28 = SE 3 53 17T 51 - 1 842 160 942 446 Te2 545 3.9 2 1
27 290 = B 4 57T 13 33 3 111 1e2 D¢l 6.9 564 48 39 . 5 3
28 30 - B T 57 29 65 5 1'3-2 103 1102 . 6.1 607 Se5 3.6 11 5
29 31 7 T 5 56 11 535 14 4.7 144 13.8 €42 640 544 441 17 9
30 32 8 E 4 47 12 41 10 132 12 1044 8.0 Ged 5.8 4od4 14 9
51 33 - SBE 3 63 12. 58 03 842 1e0 Ge2 4.6 446 4.5 3.6 4 2
32 34 - SE 4 54 14 61 17 12,6 1.0 105 Ted Tel 446 4.2 11 8
33 3% 9 T 3 55 25 79 30 10s6 0.8 11:4 6ol 8.9 448 3.6 26 12
4% 36 10 T 2 60 37 111 59 154 1,8 14.7 10.6 Tel1 5+3 4.4 59 46
3 38 11 T 6 59 21 71 42 13,6 1.3 146 8Be4 6.3 5.1 4.0 60 34



Variet:!.ea

Choractera

51, Type Sl.° “ . ‘ | ; | (Y (1
Nos - No. Ho.. (1) (2)-(3) (&) (5) (B) (7) (8) (9) (10) (11) (12) (13) (14) {15)
1778 78=79 o 4 , _

% 40 = T T 57 21 34 10 1446 1e5 1327 9¢0 507 5.9 444 20 11
37 41 - T 7 65 20 53 6 116 049 20 Gul 446 %6 33 6 3
3 42 0 = T A4 55 15 B3 33 12,6 el 13.2 T0 6.0 4.6 3.6 36 24
30 43 120 T 4 49 19 137 24  13.8 1.6 15.1 8.5 642 545 42 122 93
40 44 13 SE 2 48 18 B1 32  11e3 0.6 9.9 6e1 5.8 4ed 3.7 2T 9
4 45 14 E S5 47 20 37 11 1462 1.5 15,0 Ta2 6.0 5.2 3.8 22 10
42 46 = T 3 43 28 63 4 1545 240 155 112 6ed 6.2 45 7 4
4% 47 15 E 5 56 13 79 35 1646 Z2e3 158 548 646 6.0 4.5 66 39
44 48 = E 3 55 22 53 5 107 160 Db 6.0 5.6 5.4 3.7 6 5
45 43 - B 4 56 19 76 11 118 1.3 1017 68 Tol 55 4e4 22 T
46 S0 = SE 3 54 23 91 15 10.6 09 137 547 522 45 %6 14 5
847 51 =SB 2 56 23 ‘A1 12 126 1.0 98 Gel Tal 4.9 3.6 14 4
48 52 @ = £ Hot gerainnted '

49 53 B 05 49 35 71 25 14,4 1.6 15.3 T2 6.0 5.7 4,2 38 21
50 54 = SE 6 53 B1 53 7 1346 1.3 1446 Bed 4.7 4ed 34 9 2
51 550 = - ot germinated . -

52 55B 16 SE 4 47 25 B89 28 1445 1.8 131 0.8 6.4 5.7 443 48 30
53 550 - =  Fot germinated '

54 56 - ? Kot flowersd Hill 5=0=77

56 58 . = T 9 = 23 133 1548 1e3 138 Te5 6e9 6.5 5.0 26 14

21



.

Varieties - . | ézxwtaﬁs-

5l - 31:~ ' I ©o- .
No. Fo. Fo. (1) (2) (3) (&) (5) (6) (T) (8) (9) €10) (11) (12) (33) (14) (15)
77=78 78~79 -

’ —— il oty 4 —— o wpai;

Not gerainated

56 60 -~ -

57 6% - ~  Hot germinated , , _ X . . .

58 62 = T 5 62 18 53 23 11,8 11 12s1 5.8 6,0 4.9 3.5 30 21
56 63 - E 7 48 26 93 31 13,5 1e2 13,0 6.7 548 4.8 3.8 33 24
60 64 - - Hot geruingted ' ‘ '

61 65 = = ot germinated A _ ,

62 66 = B 4 48 35 43 4 10s3 0a7 1120 4.0 57 492 34 5 3
63 67 = B 5 57 23 3% 6 1045 0.9 9a6 4ol 548 52 3.7 6 3
64 €8 - - Hot germinsted ‘ _

65 . 69 17 SE 6 43 26 B89 46 12,6 0.6 749 8«0 6.3 5.0 3.8 50 34
66 70 - T 3 ‘9. 32 71 30 1?.3 1-2 905 8.5 5&9 502 404 34 26

6T T - -  Bot germinated

68 72 = -  Hot germinated

69 73 = = Hot germinated | | . |

70 74 18 SE 8 57 8 97 57 H4et 1,5 15,9 7.9 6ol 3.9 3.7 17T 54
71 79 - - Yot germinsted

72 80 19 .SE 2 56 16 32 14 2641 3.3 11.6 18.3 10,8 5.9 4.1 36 25
73 8f - - FHot germinated

74 82 - - Nob gerninated

75 83 20 E 3 49 15 43 11 233 3.0 105 1603 11,0 5.8 4.7 17 13



Varieties Characters

Sl. Type. Sl.. L T
No. No. Boe (1) (2) (3) (&) (5) (6) (7)) (8) (9) (10} {(11) (12) (13) (14) (15)
7778 78~19 )

-y -— - S ol ) ——— - o

76 84 - - Not germinated
77 8 - =  HOot gernminated _ .
78 87 21 E. 7 55 28 49 13 12,3 065 Te0 5¢5 840 47 %4 7 6
79 88 . - . E. 2. 34 28 .97 .21 15.1 0.6 TS5 Teh 54 T8 5.0 13 4
80 89 - - Mot germinated :
81 92 - E 4 49 18 74 23 16.1 1.8 12,7 6.6 6.7 5S¢t 4¢3 37 24
82 93 .22 . SE. 3. 56 24 .53 21 20,0 2.5 13,9 6.1 B.4 6.0 4.2 41 30
83 94 . = . =. Kot germinated . )
B4 95 23 E 7T ST 22 44 18 146 0.9 9.9 423 Ted 5S¢t 3.6 11 B8
8 96 24 SE 9 55 33 1590 84 16.2 4.0 11.8 T8 6¢9 5.2 4.1 143 92
86 97 - . T. 5 49. 21 .44 . 13 141 1.4 9.6 14,0 8.2 5.3 3B 27 22
87 98 = . BE 5 50 20 .61 . 13 111 0.9 Bed 5.8 5S4 421 366 19 11
88 99 =~ T 2 59 23 41 B 13:4 0.9 1241 940 Te3 5.2 441 23 17
89 100 25 E 9 58 24 128 41 13.8 1¢3 135 Ted 5.9 5.0 3.7 61 31
90 101 26 E 4 AT 11 49 22 12,7 1.0 10s5 8.0 70 4.8 3.8 33 24
91 102 = B 7 57 14 T3 328 14s1 1.1 138 T0 6.3 5Sef 38 35 26
g2 103 27 T 3 65 16 93 10 17.8 1.7 128 10.2 8.7 Ted 43 33 35
93 104 - T 3 59 25 51 16 16s5 1.8 13.8 648 648 5,1 40 19 14
94 105 = T 3 51 20 121 6 12,5 1.0 101 5¢3 644 50 3.6 55 2
95 105 - B 6

49 %2 69 6 12,7 1.2 beT 54 B0 609 51 6 4



Varleties Characters

Sls Type Sla - o

Ho. . No. . Kos (1) €2) (3) (4) (5) (6) (7) (8) . (9) (10) (11) (12) (13) (14) (15)
T7=78 78~19 - T L |

51 27 T3 27 135 144 1468 6a7 564 5.0 3.7 69 44

96 107 - T 4

a7 108 = SE 86 55 23 121 46 12,9 1a1 11,1 6.8 66 48 38 30 19
98 109 28 T 9 43 14 193 143 13.0 1.3 112 6.1 5.7 5.0 4.0 165 115
99 110 = B g 48 21 93 42 15,7 244 12s4 Tel 6.2 5.4 4o1 50 34
100 111 - B 8 65 25 Tt 37 17.6 145 127 8.5 6.9 54 4.2 51 36
101 113 26 SE 4 51 23 19 18 18.4 1.9 15.8 09a1 Te7 5.9 4.0 22 14
102 114 -~ 8B 4 57 17 31 13 13.6 1.1 101 5.3 7.5 Sed 3,7 12 8
03 115 = T 3 41 22 92 53 10,5 040 128 5S¢l 642 42 3.2 26 19
104 116 = = Yot germinated |

05 117 « E 6 S9 24 139 T 1166 09 ToT Te5 6ed 4.8 3.9 4 2
106 118 - =  FRot germinated

107 119 30 T 3 49 17 48 14 2448 3e1 16.4 1142 9t 4¢3 34 33 19
108 1200 = T 35 48 13 41 33 208 1.3 11.5 7.8 8.7 4.7 3.3 28 24
109 121 3% SE 4 47 15 19 13 18.9 2.0 12,0 9.7 8.2 Sel 40 20 11
110 122 « E 6 47 20 39 11 1664 2.0 15.6 9.2 6.1 6.1 4.2 55 3©
111 123 32 E 2 33 20 37 21 137 1.2 B8 117 T4 6a2 444 21 14
112 124 - E 6 38 32 63 34 11.5 Ce8 903 5;3 505 4:2 2.6 20 14
113 125 = = Fot germinated .

14 126 = E 6 57 32 79 6 10,5 09 9.7 5.4 5.1 41 34 & 3
115 127 - 2

S 51T 18 T1 10 1862 2¢1 144 10.3 Bed 5.7 38 19 15



Varieties " Characters

S1e Type Sla | L
Noe Hoe Hoe (1) (2) (3) (4) (3) (6) (7)) (8) (9) €10) (11) (12) (13) (14) (15)
27'73 78=T79 | . o

-

116 128 33 SBE 6 59 28 67 13 20:2 2.3 14a1 1049 842 565 %9 21 13
M7 120 - - Hot germinated

18 130 e B 5 59 23 49 - 4 1701 1.5 11.6 Ged Be2 D5ad 4.0 o 4
119 131 = = INot gerninsted | !

20 132 -, B 4 61 20 62 3 1142 262 111 8¢l 8a2 57 JuB 7 5
121 133 ‘= T 2 53 20 49 T 174 1.7 12:3 921 Te5 47 4¢3 11 8
122 134 = T 3 957 24 322 16 18.7 18 132 10,0 8.1 59 40 25 14
123 135 = T 2 53 16 29 2 127 1ol 1lel Tl 8.2 5.2 3.8 2 1
128 136 = T 3 48 31 43 G 15¢2 1.0 a1 55 7ol 55 39 12 5
125 1357 = T 8 T0 27 37 3 10,60 049 Seb Sel Te3 5Hel 4ol 2 ' 3
126 138 = w Hot germinanted

12T 13 = = Hot gerainated ' .

128 140 = SE 5 48 28 T8 22 16,5 146 121 29 8.2 546 445 31 19
128 141 34 E 5 48 23 02 22 19,7 2.4 16.0 100 8,3 57 445 35 21
130 142 35 B 6 <49 13 108 29 12.7 0.9 8.6 Be7 To2 4.9 41 T8 61
131 143 = T 5 56 16 41 14 132 1.3 11,6 Qg Te3 6.0 4.0 17 130
132 144 36 E 4 57T 21 28 4 19.T 241 163 105 8.6 5.5 402 39 29
133 145 37 BE 3 56 & 31 6 1448 14 122 Tol 69 47 37 10 8
134 146 = B 4 55 235 27 3 12,6 1.3 11a1 30 843 6.0 - 4,0 4 1
135 147 = 8B S 56 14 30 33 20,1 1.6 13,9 B.2 D3 6.2 41 49 30



Varliaties

Choropters . B
Sl. Type Sle : . C
Hoe [B0e  Hoe . (1) (2) (3) (4). (5) .€6) (7) (8) (9) (10) (11) (12) (13) (14) (15)
77=78 78~19 , - -
136 148 = SE 4 55 22 43 22 19¢5 1e6 14e8 8.6 8.2 5.6 4,0 732 19
137 149 @« SBE 6 65 24 62 6 1645 1.4 117 54 8.1 5.9 3.9 11 4
138 150 =« E 4 S7 23 46 5 12,5 046 TeB B85 75 4e6 303 4 1
133 151 = " E ‘2 85 17 41 10 14a1 1.2 946 9a1 6e4 5l -4e3 13 5
140 152 = - « - Hot gerainated '
141 153 - = Hot flowered tlll S=0=j7
142 154 = E 3 61 2T 45 3 102 0,9 10,0 5.4 8,0 53 349 7 1
143 155 - « liot geminated ] ) -
144 156 - 5B 2 52 2% 49 6 154 104 ST Bel 6ol 51 4e1 9 3
145 157 38 B 3 _ 65 19 37 8 911‘ 0.8 8.4 608 501.' 407 "3,8 20 14
146 158 ~ = ‘SE "2 56 200 91 58 116 142 10.7 93 Te2 5S¢4 442 57 38
147 159 39 SE . 3 42 17 53 26 10,7 069 12,0 542 5.7 4¢7 3.9 31 18
148 160 40 " B '8 59 19 47 27 10.0 0.7 98 641 640 4e2 F7 32 10
149 161 - = Fot germinated :
150 162 = T 7T 57 15 49 15 16.5 1.7 1423 948 77 940 3.5 22 19
151 163 41 T 2 50 17 39 21 105 069 Ge4 Geb TaB 53 42 b1~ 44
152 164 = = Fot gorminated | _ ‘ |
153 165 = T 3 43 17T 37 35 15.0 1.8 12,7 Ta2 7.5 542 3.8 46 29
154 166 42 T 8 51 14 34 18 9.6 08 BeQ 6.7 603 45 T4 27 17
155 fﬁ? - SE 3 43 19 43 34 172 2.5 1443 9-5 7.8 6.3 4,2 70 49



Veriettes . .  _ _ Chorsdters

5le ;Type 51 - - : : . : - )
Hos No. Ho. (1) (2) (3) (4) (5) (&) (7) (8) (9) (10) (1) (12) (13) (14) (15)
77=78 78=79 ?

99 20 - 51 21 179 17 1129 114 849 5¢9 4.3 '_21

156 168 43 SE 4 5
157 169 = T 4 42 16 - 32 .21 12,6 1.1 11.2 8.0 6eB 5¢1 39 65 44
158 170 = E 7 50 25 . 67 38 1.5 1.0 10,9 7.5 6.1 5.0 3.8 40 27
159 171 ‘= E .5 59 14 27 .29 1241 1.2 11a1 6.6 6237 446 3.9 33 19
160 172 = E T 49 15 48 6 12,9 1.5 109 5% 7Te0 4.5 3.5 53 20
161 173 = GE 4 S50 23 61 -27 1141 1.0 113 53 5.8 4.0 3.5 31 12
162 174 = B 5 48 17 53 13 16,7 149 13.7 10,0 75 5.5 4.4 24 16
163 175 - = Hot gerninated
164 176 = = Not germinacted . . -
165 177 44 E 6 48 16 67 40 17.0 2,0 15.6 10.0 6.4 5.6 442 121 95
166 178 "= ‘B 5 59 21- 57 . 6 31s1 Tel 12,1 86 621 469 4ot 6 2
167 179 ‘= B 5 46 17 69 . 13 14e1 1.7 11ed4 T8 6.6 5.1 4.2 65 35
168 180 . = B 8 43 19 51 40 12,4 1.2 11.0 8,5 7.0 5.9 445 41 24
169 181 = SE 6 57 25 T3 1 1140 1.3 10,0 5.0 Tel 5.6 462 2 1
170 182 = E 6 48 15 43 47 162 1.8 11.7 10.4 T6 5.8 4.4 89 66
171 183 45 SE 3 47 23 TO0 12 1649 21 12,2 13,4 8.0 5.9 4.9 33 25
172 184 =« SBE 4 .39 27 65 36 175 22 14.7 10s3 To8 640 4e3 71 54
173 185 46 E S5 57 24 5S4 60 13.9 1.9 15,2 95 Ted4 5.8 4¢3 91 70
174 186 = - B 7 59 17 63 65 15,1 1.9 13.0 8.2 5«3 4.8 4.2 105 74
175 187 = SB 3 39 16 39 45 12.7 1e1 101 5.4 6.4 5ol 4.3 50 37



.

Varieties .

Choracters

S1. Type Sl ‘ ' ‘ ' " ' '
No. Mo, HNo. (1) €2).(3) (4) (3) (6) (7)) (8) (9 (10) (1) (12) (13) (14) (13) ..
T7=78 879 ‘ _ ., . —

176 188 47 SE 2 41 17 43 45 12,7 15 16.2 6o 5.0 5.2 4e1 151 110
177 163° 48 SE 2 48 21 47 14 172 2.1 140 9a4 To1 5.5 4.4 107 75
178 180 49" T 2 "7 27 58 595 1745 2.1 154 7.7 549 4.6 6.2 114 86
179 191 = B 5 48 23 T1 23 12,6 Te1 0.8 8.2 65 546 3.9 105 65
180 192 = B 9 44 23 65 40 15.4 1.5 12,2 7.6 Tu1 5.6 38 35 10
181 193 = T & 53 20 53 19 17.6 1.9 4.8 T8 65 5.5 3.8 61 35
182 194 « T 4 48 25 72 14 172 2.1 16,2 8.2 6.8 5,2 4.0 23 14
183 195 ° = E° 7 48 20 43 32 15.5 2.0 13.7 B85 6.7 5.6 4.4 64 42
184 196 = = Not germihated

185 197 ° =" B 6 "5T 31 36 3 164 1.7 143 8.4 7.6 5.2 3.9 8 5
186 198 © « T 2 48 27 43 20 13,5 1.2 12,9 Te5 66 4e3 3T 19 14
187 199 - 50 ° T 3 'S51 23 38 27 114 1.0 12,0 5.0 5.8 4.3 3.6 20 14
183 200 ° = T 3 '51 24 51 9 1321 1s1 8.7 96 8.7 5.6 4.0 37 25
183 201 = T 2 51°20 47 14 11,9 1a1 8.7 B85 Tel 4.6 41 10 8
190 202 = T 2 4% 28 63 10 23.6 1.5 14s3  Te7 88 49 3.5 35 25
1901 203 =« T 4 43 26 T2 15 22.7 148 134 77 8aZ 4.9 Z4 19. 12
192 204 51 B 2 49 23 54 19 9.9 0.7 10.4 43 4.8 38 el 25 15
193 205 = T 3 AT 22 41 12 1855 1.7 13:4 10,0 8.9 5.2 4.0 24 15
194 206 52 T 1 58 21 39 5 23.1 2.0 16,0 10,3 9.6 6.3 3.9 8 6
195 207 - SE 4 50 19 37 6 13.9 003 T4 B8 ToT 562 39 66 45



... Varieties = _ Characters
S1. Type ' Sl. |

Bo. Ro. Fo. (1) (2) (3)(4) (5) (6) (T (8) () (10) (11) (12) (13) (14) (1)
7778 7879 T

-

43 23 43 T 119 11 12,7 448 665 47 401 11 5

196 208 = T 2
197 209 53 T 2 58 31 65 15 20s9 2.6 14,2 11.9 9,6 6.0 4.0 29 20
198 210 54 T 2 59 35 77T 14 2042 2.2 12,5 111 Gel1 5.7 40 23 15
198 211 55 T 2 57 36 70 4 206 2.5 11.2 9.8 9.5 5.0 3.8 25 20
200 212 = T 5 48 28 47 12 15.5 1.5 11.8 6.8 6.9 4.5 37 15 11
201 213 = E 2 A7 20 38 17 14.3 1.6 10,6 11.5 T4 5.2 4.5 22 16
202 214 56 B 3 46 44 83 18 21.8 2.2 14s7 4T 9e1 6.4 4.1 13 9
Characters:
(1) ilabit of growth (B = Erect; (9) Kunber of seeds psr pod
SE » Sexni=evect and T s Tratling)-
(2) Tunmber of primary branches (10) 100=pecd weight (g)
(3) Days to comzsnce flowering (11) Length of ased (mw)
(4) Flowering spread (doys fron (12) Bresdth of sesd (mm) -
commenoenent to completion) : - . ‘ -
{(5) ‘Humber of flowers per plant {13) Thtclkness of aced (mu)
(6) Fumber of pods per plant (14) Pod yield per plent (g)
(7) Length of pod (cm) {15) Seed yield per plant (g)

(8) Height of pod (g)

-



