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INTRODUCTION



INTRODUCTION

Among the tropical legumes winged bean has gained
much attention in recent years though the orop has been

in cultivation in Indis since long. Masefield was the

first to note the potentialities of this cr0p.4 World wide
interest, especially as a protein rich and oil yielding
orop was generated by the report of the National Academy
of Soiences in 1975. The home of winged bean, aceording
to Bﬁrkill (1935) is either in Madagascer or Mauritius.
However, NAS (1975) has menticned Papua New Guines as

the primery centre of origin of winged bean, based on the
extent of variability present and on knowledgev of culti~
vation of the ocrop since time immemorial.

Winged bean offers en exceptional promise end shows
a great potential for overcoming the protein melmutrition
problem throughout the humid tropics. In addition to high
protein, its seeds contain sizeable amount of oil, dry
matter, potassium, calcium, sodium and phosphorus, Also
the tubers have 56 per cent carbohydrate in them. But
+ill to date the crop by and large remains as a secondary
backyard orop.

In spite of its importence, the availability of
high ylelding end superior quality varieties are lacking
vhiat in fact necessitates a need-based crop improvement
programns. To initiaste systematic breeding progrsme



‘ for its improvement, information on genetic veriability

end correlation smong yleld and its component oharacters

are of paramount importance. Further, the information on

the nature and ocause of association among different

characters and construction of the selection indices

facilitate effective selection. Hence, the present study
was aimed with the following objeotivesas-

(1)

(11)

(111)

(iv)

(v)

To identify the genotypes which are superior for
yield and other charscters by the analysis of
variance technique.

To £ind out the extemt of genetic variability
available for different characters by estimating
phenotypic, genotypic and environmental coefficients
of variation.

To study the association between yield and 1its
components and also emong themselves by estimating
phenotypic, genotypic and environmental correlation
coefficients.

To determine the direoct and indirect effects of
each component on yield by utilising the path
coefficient analysis.

To formulete a reliable selection index by the

\

discriminant function analysis.



REVIEW OF LITERATURE



REVIEW OF LITERATURE

The biometrical aspects of yield and yield
ocomponents has been attempted by several workers in
pulses. The relevant literature pertaining to such
studies in winged bean and the related pulses which are
used as vegetable are reviewed under the following titles.

1. Genetic variability

2. Heritability and genetic advance

3. Correlation among polygenic cheracters

4 . Path coefficient analysis

5. Disoriminant funotion analysis

1. Genetic variability

Genetic variability is the besic requirement of any
crop improvement programme. Selection of superior
varieties would be effective only when major pert of the
variability of the trait is genetic. Many workers studied
the extent of variability in these crops by working out
the genotypic and phenotypic coefficient of variation.

Sanghi et al. (1964) estimated gemotypic and
phenotypic variability in cluster bean and observed high
values of genetic coefficient of variation for plant
height, number of branches and hundred seed weight.

In dolichos bean, Joshi (1971) reported a wide
range of phenotypic variability in yield and ylield



components., FPandey and Dubey (1972) revealed significant
differences emong the mumber of seeds per pod, hundred seed
weight, protein content and yield.

Seth et al. (1972) reported significant variation
among the varieties of french bean for days to flower,
primary branch number, average pod weight, pod number per
plant snd green pod yield per plant. A high genotypic
coefficient of variation was observed for primary branch
number, average pod leangth and green pod yield per plant.

High values of varisnce components and coefficient
of variation were associated with clusters per plant,
pod length, pod width and yield per plant in cluster bean
(Iripathi and Lal, 1975).

Investigations on genetic variabiiity for yield
end quantitative characters in pole french besn by
Pende et gl. (1975) revealed that plant height, days to
flowver, primary branches, ped length snd pods per plent
accounted for about 74 per cemt of variability in yield.

In dolichos bean, high genetic coefficient of
variability wes observed for sll the cherascters except
number of seeds per pod indicating the predominance of
additive gene effeots (Singh et al., 1979).

Ramaghandran _e_:s_ al. (1980) reported maximm value
of genotypic coefficient of variation in yleld per plot
followed by pods per plant end internodal length in
oowpea Meties studied. The lowest value of genotypio



coefficient of variation wes obgerved in pod length.

The data revealed that major part of the totgl variation
in yield per plot, pods per plant and internodal length
were due to genetic causes.

Muthukrishnan et al. (1981) made investigations to
assess the extent of variability in winged bean and
observed that single pod weight (g) expressed the highest
phenotypic and genotypic variability followed by pod
yield (g) per plant. Chundewat et al. (1981) observed
wide range of phenotypic veriation for most of the plent
characters in a collection of winged bean introductions.
Erskine snd Kesavan (1982) observed highly significant
differences for green pod yield in -winged bean. No
significant difference was obtained for number of pode
per plant. There was striking variation among pod
characters which veried from 9.6 to 18.6 em in length.
Chandel et al. (1981) observed indeterminate types to
senmispreading types with shorter internodal patterns
apong winged bean collections from different regions.
Much variation was reported in leaf shape, which vary
from deltoid, ovate to lanceolate and pod colour from
pale green, green, dark green end purplish.

2. itabili t

Burton (1952) suggested that the genotypic
coefficiant of variation together with heritability



estimates would giw the best picture of the extent of
advance 10 be expected by selection.

High heritability ocmbined with high genetiec
advance was reported by Sanghi et al. (1964) in cluster
bean, for characters such as plant height, branches per
rlsnt, pod length, number of seeds per pod, hundred seed
welght and reaction to blight, where as yield end number
of pods per plent showed low heritability.

Sohoo et al. (1971) obtained high values of herit-
ability and expected genetic advance in branches per
plant, pods per plent end plant height in cluster bean.

In french bean Seth et al. (1972) reported that
number of primary brenches and aversge pod length had
high heritability, while the heritability estimate was
low for average pod yleld. High expected genetic advanoe
wag found for primary branch numbers, average pod
veight and green pod yield per plant.

Pande et al. (1975) reported that the genetic
gain expected in french bean was sizeable for plant height,
secondery branches and pod yield.

In cluster bean, Tripathi and Lal (1975) observed
that clusters per plant, pod length, pod width and yleld
per plant were highly heriteble. The heritability ranging
from 48.9 per cent for number of seeds per pod to 98.3
per cent for pod length. Pod length, pod width and yleld



per plant also had high estimates of genetioc advance.

Rajendren et al. (1978) observed that in winged
bean, heritebility end ganetic advance for different
characters varied considerably. High heritability for
pod length was assocliated with fairly high genetic gain
indicating the presence of additive gene effect.

In ledb lab bean, Singh et al. (1979) obtained high
gemetioc coefficient of variability coupled with high
heritability and genetic advanoe for all characters except
number of seeds per pod, indicating the predominence of
additive gene effects.

The heritability estimate wes highest for days to
flower followed by days to firat harvest and the genetic
advance estimated as per cent of mean was maximm for
seeds per pod followed by yield pexr plot and pods per
plant in cowpea verieties (Rsmsachsndran et al., 1980).

In a set of winged bean varieties studied by
Muthukrishnen ¥t al. (1981), it was observed that herit-
ability gemnetic advance and genetic advance as perocentage
of mean were high for pod weight, followed by pod length
and pod yield (number) per plant. Chundawat et al. (1981)
also reported high genetic coefficient of variation and
high expscted genetic advence for pods per plant, weight
per pod and green pod yield per plant.



Very high heritability was reported for all the
characters in cowpee varieties studied by Radhekrishnan
and Jebraj (1982), Number of pods and olusters per plant
recoxrded high genetic gain, while days to maturity and
plant height registered low genetic gain.

In long bean, Yap (1983) reported that additive
gene action was more important than non additive for most
of the agronomic traits. Heritability for pod length was
high and that for pod yield and seed protein content was

low.

%. Correlation % DO ter

In a programme of breeding for improving the ylield
potential of a crop, information on the inter-relationship

of yield with other traite is of immense help. This will
facilitate selection of suitable high ylelding plants
through other related components.

In peas, Kohil (1971) reported that plant height,
pod length, number of neidu and weight of green seeds per
plant were highly and positively correlated with the
yield of green pods. BSrivastava et al. (1972) revealed
significant and positive genotypie correlations betwean
yield and days to flowering, pod length and pod width
and pod length and seed number per pod.

The correlation coefficients worked out in french
bean by Pande et al. (1975) have revealed that the ped



Yield was strongly and positively correleted with plant
height, primery brenches, pod weight, pod length and pods
per plant and it wes megatively correlated with days %o
flower. , _

Kumar et pl. (1976) found that pod yield in cowpea
was positively aascclated with branches per plant, pods per
plant, pod length, thickness ef pod, days to flowering snd
deys teken to maturity.

In winged bean, Sathyanerayemz et al. (1978) found
politive correlation between green pod yield and number
of pods per plant. ‘

In dolichos bean, Bingh et al. (1979) observed
that gemotypic correlations were higher than phenotypie
correlations, Yield per plant was positively and signi-
ficantly associated with frult length, fruit width and
number of seeds per pod. Pandey et al. (1980) observed
that yleld was very highly amd positively correlated with
leaflet area, days to flowering, hundred seed weight, pod
width and protein content.

Investigations in winged bean by Muthukrishnan
et al. (1981) revealed that pod yield was positively
correlated with number of fruits and single frult weight.
The single fruit weight was positively correlated with
the length of fruit. Chundawat et al. (1981) reported
that pod yleld was significantly anmd positively correlated
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with weight per pod, pod width and pods per plant.

The green pod yield in dolichos bean was signi-
ficantly and positively sorrelated with weight of pods,
breaith of pod and length of pod. Length of hunch, pods
per plent and per cent dry weight of green pods also
showed significant positive | phenotypic correlation with
yield, but were found t0 be influenced by the environment

(Sathysnarayena and Gengadharsppa, 1962).
4. EPath goefficient snalyeis

Yield is the endproduct and is the resulteant of
many complex components, which singly or Jointly influense
the yield. Selection of these components hes been
considered more useful as compared to selection of yield
per se as suggested by several workers. VWright (1921)
developed the most potent technique, the path coefficient
analysis to understand the extent and nature of direot
and indirect effects of the component characters.

Path coefficient analysis employed in cowpea, by
Singh and Mehndiratta (1970) have revealed that pods per
plant, seeds per pod and hundred seed weight were the
most importent yield components in oowpea; since they
showed signifiocemt direct effects on yield.

Path coefficient anslysis of yield attributes and
pod yield studied by Shetter et al. (1975) in snap beeans
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revesled that more weightage has to be given to the
number of pods per plamt in selection programme since its
direct influence en pod yield is very high and its
influence on pod yield through pod length is negligible
though negative., Direect influence of pod length on pod
yield is moderate while indirect influence through pod
mmber is not significant.

In lab lab bean, Singh et al. (1979) reported
highest direct path for number of seeds per pod followed
by pod width. Indirect effect of fairly high magnitude
vere also exerted by number of seeds per pod in relation
1o other yield components. Leaflet area, days to flowering,
hundred seed weight, pod width and protein content were
reported to have direot effect on yleld in dolichos bean
by Randey et gl. (1980).

Prakash end Ram (1981) observed that in frenoch
bean, the number of greem pods per plant contributed iis
major effect as direct effect and only a negligible effect
indirectly. Pod weight had a negligible direot effest
on green pod yield, but contributed substantially
indireetly through pod length.

Path coefficlent analysis conducted by Chundawat
et al. (1981) revealed that, in winged bean seed size
had the highest direot effect followed by weight per pod,
pod width and pods per plant. These tralts should there-
fore be considered for improving the green pod yield in
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winged bean.

Sathyanarayens and Gengadharappa (1982) employed
path coefficient anglysis in dolichos bean and concluded
that weight of pod exerted high direot effeot on green
pod yleld, followed by length of inflorescence snd days
to flower. Pods per plent, bunches per plant and per
cent dry weight of green pods influenced yield indirectly.

5. Diseriminant function snalysis

To make effective lection for higher yield, it is
necessary to determine the relative effioclency of selectiomn
through discriminent funetion over straight selection.

Sanghi et al. (1964) observed that in ocluster besn
90 per cent of the variability in yleld was asseounted
for by the veriables such as clusters per plant, poeds per
plent and branches per plant.

Kumer et al. (1976) anslysed the regression vslues
in cowpea and showed thet the clusters per plaat, pods
per plant snd hundred seed welghi were the important
characters in determining the pod yleld.

Prekesh end Ram (1981) were of opinion that in
french bean green pod number could be oconsidered as sa
important primary yield component and selection should be
primarily for this trait in a dreeding prog-smme for
higher green pod yield. |
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MATERIALS AND METHODS

The investigations were carried out at College
of Horticulture, Kerals Agricultursl University,
Vellenikkars during 1983-84 (July-May). This Station
is located at an altitude of 22.25 meters above MSL and
situated between 10° 32" N latitude and 76° 10" E longi-
tude.

A. Msterials

Thirty $two winged hesn accessions utiliged for the
present investigation were selected from the germplamm
collestion of the Department of Olericulture, College of

Horticulture, Vellanikkera. The source and morphologioal
description of the accessions are presented in Teble 1,

B, Methods

The experiment was laid out in a randomind. block
design with three replications. Package of practices
recommendations under Kerala conditions is not available
§orthis orop end hence general cultwral practices were
adopted as desoribed below.

The ares was cleared and msde in to sultable
bloecks. Orgenic manure was wniformly applied basally
-~ at the rate of 5 tonnes pexr hectare. Rldges were takem
keeping & spacing of 75 om between ridges. The eeeds



Table 1. Source and morphological description of 32 winged bean accessions
Acce- Source Length Leaf Pedole Flower Pedun— Pod  Pod Nature Seed  Seed Seed
ssion of size size colour ole size shape of colour shape size
number intexr- size wings
node
I 2 3 4 5 [ i 8 9 10 ik 12 13
P,T.1 Ceylon Medium Large Medium Blue Large Medium Straight Green Broun Round Medium
P.T.2 Ceylon Medium Large Small Blue Medium Medium Slightly Greem Brown Round Medivm
’ curved
P.T.3 Ceylm Medium Medium Medium Blue Medium Medium Straight Green Brown Round Small
P.T.4 Ceylon Large Medium Large Blue Medium Medium Slightly Green Brown Round Small
curved
P.T.5 Ceylon Medium Medium Medium Blue Medium Medium Straight Greem Browun Reotan~ Medium
gulax
P.T.6 Ceylon Medium Medium Medium Blue Smell Lerge 8Slightly Green Brown Rectan- Small
_ surved qulex
P.T.7T Ceylon Medium Medium Large Blue Large Medium Straight Greem Brown Rectan- Medium
gulay
P.T.8 Ceylon Short Medium Small Blue Learge Medium Streight Green gighx Round Medium
rown
P.T.9 Ceylon Large Medium Medium Blue Small Medium Slighﬁly Green Brown Round Medium
curve
P.T7.10 Ceylon Short Medium Medium Blue Iarge Medium Slightly Green Light Round Medium
curved broun
P.T.11 Ghene Medium Large Medium White Medium Small Straight Green Gream Round Small
P,T.12 Ghana Medium Medium Large Blue Medium Medium Straight Green %ighx Round Medium
TOWN
P.T.13 Ghena Medium Large Medium Light Large Medium Straight Green Black Flat Large
purple with with
brown brown

splashes patches

bT




Table '1

continued
T 2 3 4 5 5 T 8 9§ 10 T 12 13
P.T.14 Ghana Short Medium Large Blue Medium Medium Straight Green Brown Round  Medium
P.T.15 Ghana Large Medium Medium Blue Medium Medium Straight Green Brown Rownd Medium
P,.T.16 Ghana Medium Medium Medium Blue Medium Medium Sligl;;ly Green Brown Round Medium
curv
P.T.17 Ghana Medium Medium Large Blue Small Medium Slightly Green Dark Rouwnd Medium
ourved broun
P,T.18 Ghana Large Large Large Blue Medium Medium Straight Green Daxrk Round Medium
brown
P.T.19 Ghana Short Medium Medium Blue Medium Medium Straight Green Dark Round Medium
brown
P.T.20 Ghana Short Large Small Blue Small Long Slightly Greem Light Roumd Medium
ourved brown
P.T.21 Ghana Large Medium Small Blue Small Medium Slightly Green Daxk Round Medium
curved brown
P.T.22 Ghana Medium Medium Medium Blue Medium Medium Straight Greem Brown Recten- large
P.T.23 Ghana Large Medium Medium Blue Small Small Straight Green Brown Eound Medium
P.T.24 Bengalore Short Medium Large Blue Medium Medium Slightly Greem Light Round Large
: curved brown
P.T.25 Bangalore Short Medium Medium Blue Small Medium Straight Green Brown Round Medium
P.7.26 Bangalore Medium Medium Medium Blue Large Medium Stralght Green Light Round Medium
browun
P.T.27 Bangalore Medium Medium Large Blue Medium Medium Straight Greem Light Rownd Medium
P.T.28 Bengalore Medium Medium Large Blue Large Medium Straight Green Light Round Medium
brown ;
P,T.29 Bangalore Large Large Medium Blue Medium Medivm Slightly Green Light Round Medium
curved browmn
P.T.30 Bengalore Short Medium Lerge Blue Large Medium Slightly Green g:.‘ght Round Medium
curved own.
P.T.31 Pattembl Large Medium Medium Blue Large Medium Straight Green Brownn Round Medium
P.T.32 NEPGR Medium Large Medium Blue Large Small Straight Green Dark Rectane Large w
brown gular
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vere sown at a spacing of 50 em. Two seeds were gown
per hill and later thinned to one after the development
of the first trifoliate leaf. There were 6 plants/
acoession/replication.

Poliax application of one per eent solution
oontaining nitrogen; phosphorus and potassium at the
ratio 9145315 was given at 2 leaf stage. This was followed
by soil application with 10:10310 mixture containing
nitrogen, phosphorus and potassium, applied at the rate
of 10 g per plant. The m0il application was continued
+111 second harvest at 15 days interval.

The vines were allowed to trall over trellies
congisting of vertical poles of 2 meters height. Separate
trelly was mede for each accession in a replication.

During the oropping period plant protection
measures vere undertaken against the control of Fusariwm
wilt and leaf eating caterpillars. Irrigation was given
on alt‘emte days during the dry season.

C. Observations
The entire population wes considered for taking

observations and the average of each accession in each
replication was taken for further analysis. Por quali-
tative analysis representative samples were teken from
eash accession from each replication. Observations on

the following characters were made,
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1. Duration of the arep

1.1, Days to0 gexrminasion

1.2, Days to first flower

1.3. Days $0 fifty per cemnt flower
1.4. Days to first harvest

1.5. Days t0 final harvest

2, Pod eharacters

2.1, RNumber of pods per plant

2.2, Mean length of pod (cm)

2.3, Mean girth of pod (om) (including the wings)
2.4, Mean weight of single pod (g)

2.5. Mean mumber of seeds per pod

2,6, Hundred seed welight (g)

2.7. Shelling percentage

3 Vegetative oharacters

3.1. FKumber of lateral branches

3.2, Thickness of stem at the oollar region (om)
4. Tuber characters {

4.1, Number of root tubers

4.2, Weight of root tubers (g)

5. Crude protein

- The nitrogen content of dried samples of leaves,
pods, flowers, seeds and tubers were estimated using the
Miorockjeldahl Method (A.0.A,C., 1960). The nitrogen
ocntent was multiplied by 6.25 to obtain the protein
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ocontent and expressed as per cent dry welight.
6. Crude fibre

Flowers were tsgged on the date of pod set and the
pods were harveated at 10, 12 and 15 days after the pod
set .‘ Crude fibre contemt of the dried samples were detexr-
mined employing the A.0.A.C. (1960) method.

D. Statistical
The details of the statistical analysis followed

are given below,

1. Analysis of verisnge
Analysis of varisnce and covariance were performed

as described hy Ostle (1966). The model utilized in the

analysis is
Ty =)‘¢bi+t3+eij
i 2 1 4o 0 0 e 0 3
j = 1 L] * . [ ] [ 3 32
th th
Performence of the J~ accession in 1™ block

]
o
-»
<
-
L&Y
]

= General mean

= True effect of the 1'® block

'sj = True effect of the j“ acoession and

= Error oomponent of the 13°" cbservation
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2.1, Variability

Variability existing in ths various charscters
under observation vas estimated (BPurton, 1952). The
formulae used in the estimation of genotypie, phenotypie

snd environmetal varisnces ere as followes

TM~-
2.1,1., Genotypis veriance (Gv) = gy replication

Where, ™ ip the treatment mean square snd
™ {5 the error mean square in the anﬂyué of
variasnce,

Genotypic stendard deviation (,g) = lav

Genotypic ooeffisient of variation (gov) = g%‘;- = 100

2.1.2. Phenotypic variance (Pv) = GV + B
Phenotypic standard deviation ( ¢p) = JPV
Phenotypio ooefficient of variation (pev) = ﬂi—}; x 100

2.1.3. Environmental varisnce (EV) = M
Environmental ooeffioient of variation = F&:i' x _100

2.2. Heritability

Heritability is the potentiality of an individual
t0 inherit & particular character to its offspring. In
brosd sense, it is equivalent to the total gemetypie
variance divided by the total phenotypio variamcs. The
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heritability in broad semse was estimated as suggested by
Burton and Devane (1953).

2.3, @enetic advanoe (GA)

At a certain level of selection pressure, the shift
of a population towerds the superior side of genetioc
advence., The expected genetic advanoce of the available
germplasm at 5 per cent intensity of selection was
caloulated as suggested by Iush (1949) using the constant
'1' as 2.06 as given by Allarxd (1960).

GA = 1 x h2  F'8 where (p refers to phenotypic
standard deviation and ‘'i' to intensity of selection.

2 040 Genetic ga»in

The method desecribed by Jolmson et el. (1955 a)
wag used
Genetic gain = -?-_'A x 100
x

X = Mean of the character under study

3. Estimation of correlations
The genotypic and phenotypic covariances were

worked out in the seme way as the variances were calou-

lated. Mean product of the expectation of covariance
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anelysis is sinilay to the mean square expeatation for
snalyeis of varisnce. Correlation between yield and its
components ware celoulated at genotypic and phenotypie
levels by substituting the genotypiec and phenotypio
ocovariances and variances in the formulae suggested by
Searle (1961).

a. Genotyplo correlation between characters x md y

Cov__ (&)
r (& - xY
d (av(x). av(g) ¥
Cov (&) = ISE - E8P

Numbexr of replication

Where, TSP is the mean treatment sum of products and ESP
is the meen error sum of produets between characters x
and y in the anelysis of ocovariance. GV(x) snd GV(y)
are the genotypic variances for eharasters x and y.

b. Ppenotypic correlation betwean characters x and y

Try'P) - Oova®

(PV(x). PV(3))T

CovylP) = covv(s) + ESP

PV(x) and PV(y) are phenotypie veriances for oharacters
x end y.
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¢. Emviroomental correlstion between characters m and y.

r (O) = -—..&P_‘m____
b+ 4
(m(x) - BACy)) t
RM(x) and IM(y) are the error mean squares for oharacters
x and h

4. EPath goeffioient enalysis

In the path ocoefficient analysis the correlations
smong osuse and effect are partitioned into direet and
indireot effects of causal faotors on an effect factor.
The characters having significant positive correlation
with yield at ane per cemt level were selected and
aceordingly days to final harvest, number of pods per
plent. Length of pod, girth of pod and seeds per pod were
eonsidered for the path coefficient analysis.

The estimates of direot and indirect effeots in
suoch a closed system of variables were calculated by the
path coefficient analysis as suggested by Dewey and Iu
(1959). The following set of simultaneous equations
were formed and solved for estimating the various direct
eand indireet effects.
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Where, rw to rky denote ococefficient of correlation
between independemt characters 1 to k and dependent
characters y. Iy, %0 Ty .4 denote coeffiocient of
correlation between all possible combinations of independent
ohe.ractqra. and P‘!y to pky denote direct effeocts of
characters 1 to k on character y.

The above equation can be written in a matrix foxm

as presented below.
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The genotypic path coefficients were obtained
by replacing the corresponding elements in A and B matrices
by genotypic correlation coefficients.

Residual factor (Pﬂ) whioh measures the contriba=
tion of the characters which are not considered in the
sausal scheme was obtained as follows.

Residual factor (x), Pry * (1'32)*

h < K
2 = : . r
Vhore B = TPWPe2¢ 4 40Py Py Tu
5. Estimation of sslsoti [

A geries of selection indices were obtained by
disoriminant funoction analysis using different combination
of component characters. The component characteps were
days to final harvest, numbexr of pods per plant emd girth
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of pod. These charscters were selected hased on the
relative magnitude of positive direct affocts on pod
yield per plenmt.

The statistical methods suggested by Robinson e} al.
(1951) was used for comstructing selection indices and
oomputing genetic advanse., The following set of simul-
teneocus equations wers selved 1o obtain weights in the
selection index based on yield and the independent
component characters.

S tPi¥1 Dby Bybyy ¢ o v o e # By Bty = By
82 %D1%p1*bptpaWytay ¢ ¢ ¢ . o . by thyty = By

L L 4
L] L)
L ] *

G Pyt Dot Py ¢ 0 ¢ ¢ v o o ¢ Db Vbt Gy

Whexre, tﬂ and tn represent phenotypic variance
and eovariance respectively and hk is the unknown weight

gnyand 8y 8re genotyplc covariamce snd varisnce reepee-
tively.

Genetic advance by discriminant function

ar(p) = i( ehk%)*
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Where, 'i' stands for intensity of selection when top
5 per cent of the population is selected (2.06). Genetic
advance by straight selection for yleld

GA(S) = - &y
(g0t
The relative efficiensy of selection through discriminsnt

funotion over straight selection was caloulated as
suggested by Paroda and Joshi (1970).

Relative efficiency over gA(D)~GA(3) x 100
straight selection GA(S)
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RESULTS

The results obtained in the present investigations
are presented under the following titles.

1. General snalysis of variance

2. Estimation of varisbility

3. Heritability snd genetic advence

4. Correlation studies

5. Path coefficient analysis

6. Disoriminant function analysis

1. General ) L c

The partitioning of total variability into its
components in a randomised block design revesled signi-
ficent differences among the acoessions for all the
oharacters recorded in this study, exception being for
thickness of stem at the collar region (Table 2). Most
of the characters ineluded in this study exhibited wide
renge of variation. Inherent and statistically signi-

ficant differences among the accessions were observed.

2. Estimstion of variability

The extent of veariability present in 32 winged
bean accessions was measured in terms of range, standaxd

error mean end phenotypic and gemotypio coefficient of
variation (Tables 3 and 4). Mean performence of the 32



Table 2. @General enalysis of varianoe for different characters in 32 winged bean accessions

Mean squares

Days to Days to Days to Days to Days to FRumber of Length of Girth of Average
Source of gernina- first Sa firat final pods per ?od f“ pod
variation ar tion flower flower harvest harvest plant om) om) zn%ght
, , &

1 2 3 4 5 6 7 8 9 10 1
Replication 2 3,51 6.00  295.04 1.08 32.07 247.71 0.51 1.07 0.37
fenotype 31 3,34 150,38 30148 21438 118238 94137 4.58 1.58 4.98
Exror 62 1.92 26 .62 128.05 31.55 216.32 206.25 1.95 0.45 2,18

82



Table 2 (Continued) Do
Mesn gqueres

Seeds 100 Number Thick~ Shelling HNumber Weight Yield ©Protein Fibre

per seed of ness percen- of of of ocontent ocontent

pod weight bran- of tage tubers +{ubers pods of pods 12 DAF
Source of ches gtem
variation a (em)

12 13 11 15 16 17 18 19 20 21

Replication 2 1.3 3.51 0.84 1.01 45 .82 2.92 0.01 0.02 1.73 1.67
Genotype 31 4.88 63.55  0.67 1.35 NS T4.82 498 0.07 0.8 20.8 11.40
Eyror 62 1.36 14.61 0.40 1.14 28.47 2.17 0.004 0.037 1.09 0.51

66



Table 2 (Continued) L

Mean squares

Fibre Fibre Protein Protein Protein Protein

eontent content content content content cantent
Source of 15 DAF 10 DAR of leaf of of of tuber
variation (1§ 4 ‘ flower seed
’ 2z Z3 1) Z5 Z6 b
Replication 1 3.59 2.84 2.34 1.34 0.19 3.75
Genotype 31 20.97 5.52 2.5 .28 19.53 15.92
Error %1 2.18 0.90 2.3% 1.29 0.60 0.98

* P = 0,05
** P = 0,01
N8 <~ Non significant
DAF -~ Days after fruit set

og
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accessions with respect to different oharaoters studied
are presented in Appendix 1.

2.1, Duration of the exrop

The mean number of days teken for the seeds to
germinate ranged from 5.25 deys in P.T.22 to 10.08 days
in P.7.6, with a gemeral mesn of 8.06 days. On an average
the varieties took 70.42 days from sowing to flower, of
whioh P.T.9 (55.67 days) was the earliest flowering and
P.T.7 (87.67 deys) was the late flowering eccession. The
mean number of days taken for harvesting of pods was
89.41 days. On an average the harvesting of the pods were
continued upto 201.64 days from the date of sowing. The
range for this character was from 149.67 days for P.T.8
to 227.67 days for P.T.4.

The phenotypic coefficient of variation was slightly
higher than the genotypic coeffioient of variation. The
environmental coeffioient of variation was greater than
the genotypic coefficient of variation (17.19 and 8.5)
for days to germination whioh showed that major paxrt of
the variability is accounted for by the environment. The
genotypic coefficient of variation was highest for days
to first flower (9.12) followed by deys to final harvest
(8.90) and days to first harvest (8.72). Number of days
taken for fifty per cent flowering showed the highest
phenotypic ooeffioient of variation (12.0), followed by
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Table 3. Range, mesn snd stendard error for different
characters
8. Standard
No. Characters Range Mean error
T 2 3 , 1 5
1. Days to germination 5.25 - 10.08 8.06 0.80
2. Dayﬂ to first ﬂwer 55 067 - 87067 70042 2098
3. Days to 50 per cemt '
4. Days to0 first harvest 70.33 = 107.00 89 .41 3.24
5. Days to final harvest 149.67 - 227.67 201.64 8.49
6. Number of pods per
pla.nt 34.00 - 98047 70000 8.29
8. Girth of pod (om) 7.92 = 11.53 9,68 0.38
9, Average pod weight (g) 10.38 - 15,28 12.72 0.85
10. Numbexr of seeds
per pod 9.67 - 15.27 12,92 0.67
11. 100-seed weight (g) 24 .00 - 47.00 38.10 2.21
12. Number of branches 2.17 = 4,17 2.86 0.37
13. Thickness of stem (om) 3.5 = 5.92 4.69 0.62
14. Shelling percentage 34021 - 59 <11 49 u31 3008
15, Number of tubers 2,17 - 8.19 4.33 0.8
16. Weight of tubers (kg) 0.06 = 0,31 0.13 0.04
17. Yield of pods (kg) 0.49 - 1.29 0.88 0.11
18. Crude protein '
- oontent of pods 23.94 -~ 38.50 31.28 0.60
19. Crude protein
- gontent of leaves 28.01 - 46,19 37 .41 0.41
20. Crude protein content
of flowers 22.31 = 33,31 27 .25 0.71
21. Crude protein content
of seeds 34056 - 49.88 41.35 0.85
22, Crude protein oontent
of tuber 19,25 « 29,.%1 25.89 0.55
2%, Crude fibre content '
10 D.A.Hl 9000 - 17075 13055 0088
24, Crude fibre content
12 D.A,F. 13,00 = 22,50 17.13 0.45
25. Crude fibre content
15 D.A.F. 17.25 -~ 31.38 23.19 0.57

D.A.F. = Days after fruit aset



Table 4. Fhenotypic, genotypic and envirommental verisnces and ooeffioient of variation for
different characters

Phenotypic Genotypic Environ—- PYhenotypic Genotypic Environ-
veriance variance mental coefficient coefficient mental
variance of varia- of varig- coefficient

sl. tion tion of variation
No. Characters (p.c.v.) (g.c.v) (e.c.v)
1 2 3 4 5 6 7 8
1. Dgys to germination 2.39 0.47 1.92 19.19 8.50 17.19
2. Bays to first flower 67.86 41.24 26.62 11.69 9.12 T33
3. Days to 50% flower 215.86 87 .81 128.05 12.00 8.00 10.00
4. Days to first harvest 92.38 60.8% %1.55 10.75 8:72 6.28
5. Days to final harvest 538.54 322 .22 216.32 11.51 8.90 T.12
6. Number of pods '

per plent 451.28 245 .05 206 .25 30.34 22.36 20.52
7. Length of pod (cm) 2.77 0.81 1.95 8.88 4.81 7 .46
8. Girth of pod (cm) 0.69 0.24 0.45 8.57 5.03 6.93
9. Average pod weight (g) 2.81 0.63 2.18 13.19 6.26 11.61
10. Seeds per pod 2.47 1.1 1.36 12.16 8.15 9.03
11. 100 seed weight (g) 30.94 16.33 14.61 14.59 10.60 10.03
12. Rumber of branches 0.49 0.09 0.40 24 .44 10.48 22.08
13. Thickness of stem

(om) 1.21 0.07 1.14 23 .47 6.40 22.78

£e



¥able 4 (Continued) -
1 2 3 4 5 6 7 8
14, Shelling percentage 43%.92 15.45 28.47 13.44 T7.97 10.82
15 . Number of tubers 3.11 0.93% 2.17 40,69 22.%5 34 .01
16. Weight of tubers (kg) 0,006 0.002 0.004 58,08 33.88 47 .91
17. Yield of pods (kg) 0.08 0.04 0.04 31.92 23.14 21.98
18. Crude protein 10.69 9.59 1.00 10.45 10.09 %34
- econtent of pods

19, Crude protein ’ ' '

content of leaves 15.79 13.47 2.33 10.62 9.81 4.08
20. Crude protein ’ ' ' '

content of flowers 7.79 6.49 1.29 10.24 9.35 4 .00
21. Crude protein o ' ‘

content of seeds 6090 6030 0060 6.35 6.07 1087
22, Crude protein '

content of tubers 5.96 4,98 0.98 9.43 8.62 3.82
23, Crude fibre content

of pods 10 D.A.F. 2.47 1.57 0.90 11.61 9.26 T.00
24, Crude fidbre content '

of pods 12 D.A.F, 6.47 5.96 0.51 14.86 14.26 4.17
25. Crude fibre content

Of poda 15 DvoFo 8.44 6026 2.18 12.54 10.79 6037

2%
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dsys to first flower (11.69) and final harvest (11.51).

2.2, Pod characters

- The green pod yield was maximum in P.T.21 (1.29 kg),
followed by P.T. 17 (1.21 kg) and P.T. 14 (1.12 kg) and the
minimm yield was obtained from P.T. 1'1 (0.49 kg)., The
mean yield for the 32 accegsions was 0.88 kg. The number
of pods per plant showed a wide range of variation from
34,00 to 98.47. The number of pods produced w=s maximum
in P.T.6 (98.47), P.T.9 (97.47), P.T.16 (93.24) and P.T.25
(91.87), while the minimm (34) wes obtalned from P.T.11.

The 1@3’911, girth and average pod weight showed a
nerrov range of varistion. The mean mumber of seeds per
pod ranged from 9,67 to 15.27 with an overall meen of
12.92, Weight of hundred sesds and shelling percentage
showed & range of wvariation frem 24.0 g to 47.0 g end
34.21 per eent to 59.11 per cent with an oversll means of
38.10 g and 49.31 per cent respectively.

The green pod yield exhibited the highest
phenotypic and genotypie eoefficlent of variation of
31.92 and 23.14 per cent respectively. This was followed
by the number of pods per plant (30.34 end 23.36 per cent
respectively). The ooeffioient of verlation was low for
length of pod (p.c.v. 8.88 per sent and g.c.v. = 4.81
per cent), girth of pod {p.c.v. = 8.57 per cent and
g.c.¥. = 5,03 per cent), and average pod welght



36

(p.c.v. = 13,19 per cent, g.c.v. = 6.26 per cent).

Weight of hmdred seeds exhibited moderate phenotyple
(14.59 per cent) and gesnotypio (10.60 per oent) coefficient
of variation. The envirommental coefficient of variation
was greater then the genotypio coefficient of variation
for shelling percentage (p.c.v. = 13.44 per oent

g.0.v. = 7,97 per cent and e.o.v. = 10.82 per cemnt).

2.3, Vegetative characters

The vegetative characters studied are, number of
branches and thickness of stem at the collar region. The
range of variation for these characters were 2.17 to 4.17
aad 3.5 to 5.92 om with overall mean of 2.80 and 4.69 cm
respectively.

The environmentel soefficient of variation was
greated than the genotypie coefficient of variation for
both these characters. The phenotyplc, genotypic and
envircnmental coefficient of variations for number of
branches were 24.44 per oemnt, 10.48 per cent and 22.08
per cent respectively. The phenotypic coefficlient of
variation for thickness of stem at the collar region wes
23,47 per cent with corresponding genotypic and emviron-
mental coefficient of varistions 6.4 per cent and 22.78

per cent respectively.
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2.4. Tuber characters

The mumber and weight of root tubers were recorded
whioh ranged from 2.17 to 8.19 and 0.06 to 0.31 kg
respectively. The tuber yield wes maximm in the accession
P.T. 31 and minimum in P.T.9. The phenotypic, genotypic
and environmental eoefficient of variations for weight of
tubers were 58,68, 33.88 and 47.91 per cent respectively.
The environmental coefficient of variation wes greater
than the genotypic ooefficient of variation for number of
tubers also (p.c.v. = 40.69 per cent, g.c.v. = 22.35 per
cent and e.c.v. = 34.01 per aent).

2.5, Orude protein

The mean ocrude protein content was maximum in seeds
(41.35 per cent), followed by the leaves (37.41 per cemt),
pods (31.28 per cent), flowers (27.25 per cent) and root
tubers (25.8) per cent). The crude protein content in
pods was maximm in the sccession P.T.4 (38,50 per cent),
followed by P.T.30 (38,28 per cemt). The accession P.T.11
recorded the lowest protein content 23.94 per cent.

The phenotypic and genotyplic coefficients of
variations were almost of the same magnitude aa the
envircnmental ooefficient of variation was low, The
ocrude protein content of pods showed the highest gemotypic
ooeffioient of variation (10.09 per cent), with corres-
ponding phenotypic and environmental coeffioiemt of
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variations 10.45 per cent and 3.34 per cent respectively.

2.6, Crude fibre

The orude fibre content of the developing pods were
determined at 10, 12 snd 15 days after fruit set. It
renged from 9.0 per cent to 17.75 per cent, 13.0 to
22.5 per oent, and 17.25 to 31.38 per cent respectively
for the number of days. The mean fibre content of pods
increased from 13.55 t0 23,19 per cent within 10 to 15 deys
after pod set. The phenotypic and genotypic coefficient
of variations were of thes same magnitude as the environ-

mental coefficient of variastion was low,

3. Hepritabili enetio ad e

The estimates of heritability, genetic advance
and genetic gain with respect to different characters
were studied (Table 5).

3.1. Duretion of the crop

High heritability estimates were obtained for the
characters studied suoh as days to first flower (0.51),
days to first harvest (0.66), days to final harvest (0.59)
end days to fifty per cent flowering (0.41). The
estimates of genetic advance was highest for days to
final harvest (28.60), followed by days to first harvest
(13.04). The genetic gain for these characters were
14.19 and 14.58 per cent respectively.
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Table 5. Heritability, genetic sdvance and genetic gain for
different ch;uetu'u

81, Herita- Genetic Genetie
Kp. Characters bility sadvance
1 2 3 4 5
1. Days to gemmination 0.19 0.63 7.82
2. Deys to first flower 0.61 10.31 14 .64
3. Days %0 50 per cent '
flowex 0.41 12.34 10.00
4. Days to first harvest 0.66 13.04 14.58
5. Days to final harvest 0459 28.60 14.19
6., Number of pods per plant 0.54 23.76 3%.94
7. Length of pod (em) 0.29 1.01 5.37
8. Girth of pod (onm) 0.%5 0.59 14.04
9. Average pod weight (g) 0.23 0.78 6.08
10, Number of seeds per pod 0.45 1.45 11.24
11. 100 seed weight (g) 0.53 6.06 15.91
12. Number of branches 0.18 0.27 9.25
13. Thickness of stem (om) 0.58 0.13 2.79
14. Shelling percentage 0.35 4.80 9.74
15. Numbexr of tubers 0.30 1.09 25 .28
16. Weight of tubers 0.3% 0.05 40,29
17. Yield of pods (kg) 0.53 0.30 34,56
18. Crude protein content
of pods 0.89 6.05 19.34
19. Crude protein content of ‘
leayges 0.85 5.72 15.29
20. Crude protein oontant
of flowvers 0083 4.79 17.59
21. Crude protein contemt
of seeds 0091 4073 11046
22. Crude protein content
of tubers 0.84 5 .29 20.41
2%, Crude fibre content of
24 . Crude fibre cantent of '
’ pod! 12 DoA.F. 0092 4083 28.20
25, Crude fibre content of '

D.A.F. = Days after frult set
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%.2. Pod eharacters

The number of pods per plant exhibited the highest
estimates of genetic advance (23%.76) resulting from high
values of heritebility (0.54) amnd the genetio gain was
33.94 per ceant. Length, girth and aversge pod weight have
moderate values of genetic advence (1.01, 0.59 and 0.78
respectively) resulting from moderate values of heritability
estimates (0.29, 0.35 and 0.23 respectively). The
genetic gain that can be expected by selection for these
characters were 5.37, 14.04 and 6.08 per cent. The
expected genetic advance for yield of green pods was
(0.30) though the heritability estimated was 0.53. The
estimates of genetic gain revealed that by selecting five
per cent superior plsnts from the available germplasm 1%
was possible to get 34.56 per oent improvement for pod
yield.

3.3, Vegetative characters

The expected genetic advance was low (0.27) fox
number of branches resulting from low values of herita-
bility (0.18). Though the heritability estimated was
high for stem thickness (0.59), the expected genetic
advance (0.13) and genetic gain (2.79 per cent) were low.

3.4. Tuber cheracters

The number and welght of tubers exhibited moderate
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velues of heritability (0.30 and 0.33) and genetic
advanoe (1.09 snd 0.05). The genetic gain that can be
expected for these charscters were 25.28 per oent and
40.29 per cent respectively.

3.5. Crude protein

High values of expected genetic advance was
observed for crude protein content resulting from high
values of heritability. The keritability, expected
genetio advence snd genetic gein for protein content of
pods were 0.89, 6.05 end 19.34 per cent respectively.

3.6, Crude fibre

The heritability estimated was highest (0.92) for
the crude fibre content of pods harvested 12 days after
fruit set. The expected genetic advance and genetic gain
wvere 4.8% and 28.20 per cent respectively.

4. Correlstion studies

The phenotypic, genotypiec and environmental
correlation cosfficients were worked out eand the results
are presented in Tables 6, 7 and 8. The genotypic
correlation coeffiocients were higher than the corresponding
phenotypic correlation ecoefficients for most of the
oharacters. |

4.1. Correlation among yield and its components

Number of pods per plant exhibited the highest,



Table 6. Phenotypic correlations (rp) among yield and its components

Days Days Pods Length Girth Average Seeds Thick- Weight Crude Crude Yield

%0 to per of pod of pod per ness of of protein fibre of pods

first final plaat pod weight pod stem root
Charsacters harvesat harvest ' | tubers

1 2 3 4 5 6 7 8 "9 10 kil 12 13
Days to v , , , ,
first "
£lower ot o034 o0.02 o0.22 0.5 0.6 0.05 o0.11 0.38 -0.09 -0.04 0.04
Dgys to , , . ‘
firet
harvest - 0.43 0.05 0.01 =0,002 0.14 0.05 =0.04 0.46 -0.004 =0.01 0.12
Days to , | |
final g % »
harvest - 0.28 -0.12 -0.11 0.13 -0.28% 0.30  0.06 -0.004 ~0.02 0.33
Pods per ' ’ ' ' ‘ o ' '
plant - 0.18  0.07 =0.19 =0.22 0.02 ~0.3% 0.3 0.07 0.9%
Length of ' ' ' ' ’ '
pod - 0.25 0.25 o0.08 0.3 0.14 -0.08 0.40 0.2}
Girth of . ' | ‘ -
pod - 0.28 =0.20 =0.11 =0.003 =0.10 0.13 0.23
Aversge * a -
pod weight - =071  0.09 0.17 0.22 0.11  0.16
Beeds per *a »it
pod - "‘0053 -0043 "0013 -0006 -0.15
Thickneas of *n |
stem - 0.35 =0.11 0.09 =0.03
We t of
root tubers - -0.11 -0 ,04 0.19
3

Crude protein - -0.25 0.31
Crude fibre , , - 0.12

* P = 0,05 ** P = 0.01 ("8



Table 7. Genotypic correlations (rg) among yield and its components

Days  Days  Pods Length Girth Average Seeds Thick-
to to per of of

Welght Crude Crude Yield
pod per neas of of protein fibre of pods
weight pod

first final plant pod pod stem root
Characters harvest harvest tubers
— 2 % Iy 5 b 8 9 10 1 ¥2. 3
Days to , . . '
first * * % * *
flower 0.55 0.8 0.11  0.06 037 0.3 0.10 0.55 0.42 0.09 =0.09 0.17
Days to . .
first e * »w
hervest - 0.44 0.2 0.25 -0.06 0.18 =0.08 0.34 0.28 0.07 0.01 0.19
Days to .
final *% * - e ‘ »
harvest - 0. 0.24 0.08 0.10 0.37 0.95 0.05 0.03 =0.05 0.47
Pote vz g _ , | -3 , _ ~0. .
plant - 0.5 0.35 -0.58 -0.35 0.35 -0.19 0.43 0.07 0.9%
of pod - 0.18 0.15 =0.03 =0.92 0.28 -0.13 0.8 0.4
Girth ' . ' ‘ | »
of pod - 0.6 -0.58 -0.16 -0.15 -0.11 0.19 0.41
Average | | | | |
pod welght 0.12 0.8T 0.28 0.06 0.23 -0.03
Seeds per - » | o
pod -  «0.07 0.35 =0.28  «0.15 =0.35
Thickneas ™ ' '
0: ﬂm - 0085 -0.11 0.12 0009
Weight of
root tubers - 0.09  =0.02 0.08
Crude
protein - -0.5% 0.5
Crude
£ibre - 0.07 &

* P = 0.05 ** P = 0.01



Table 8. Environmental correlation (re) among yield and its components
Days Days No.of Length Girth Average Seeds Thiock~ Weight Crude Crude Yielad
to to pods of pods of pod per ness of of protein fibre of
first finsl pod weight pod stem tubers pois
Characters harvest harvest plant

1 2 3 4 5 & T 8 o 10 11 12 15
Days to _ , ,
flower 0.8 0.14 =0.09 0.18 =0.04 0.01 0.003 0.01 0,10 =0.11 0.18 «0.12
Dgys to . . . 4 ,
first * 3 ‘ 2
haxvest - 0.38 -0.05 0.15 0.07 0.14 0.21 -0.19 0.72 -0.32 -0.11 0.02
Days to 4 | ,
final »
harvest - 0.09 0.48 035 0.7 o0.10 0.285 0.4 -0.15 <001 0.15
ggé of _ . . ,

8 per , ‘
plant - 0.06 =0.14 =0.15 =0.06 =0.07 ~0.45 0.18 0.13 0.91
of pod - 0.3 0.33 -0.11 -0.53  0.09 0.04 0.11 0.1
o , _ . .
of pw. - 0036 00012 ‘0007 -0013 "0005 0009 0.08
Average ' ‘ ' ' | |
pod welght - =0.11 0.02 0.12 -0.85 0.02 0.28
Seeds . ' '
per POd - ‘0-72 -0015 0015 "0019 0004
Thickness e - »
of stem - 0.59 =0.28  0.25 =0.00%
Weight of \ ' ‘
tubers - «0.81 -0.11 -0.4B
Crude
protein - 0.“ 0.,’8 o
Crude » o
fibre 39

*# P =0,05 ** P = 0,01
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positive and signifiocant association with pod yield
(rp = 0,92, 1.'8 = 0.93, Ty ® 0.91), followed by days to
final harvest (:.':p = 0,33, re* 0.47 and r, = 0.15). The
charaoters such as length of pod (:rp = 0.27, ry = 0.44),
girth of pod (rp = 0,23, T ™ 0.41) and ocrude protein
content of pods (rp = 0,31, r_ = 0.30) showed significant

positive correlations with pfen pod yield. The corre-
lation coefficient between seeds per pod and yleld was
found to be negative (::'8 = «-0,35), Weight of single pod
exhibited a negative correlation with pod yleld though

not significent. DBut the environmental correlation between
single pod weight and pod yield was positive and signi~-

ficant.
4.2, Interocorrelation among yield components.

Highly significant positive correlation was observed
between days to final harvest end days to first flower
(:L'p = 0.%4, Ty = 0.48), days to first harvest (1'p = 0,43,
rg = 0.44) and pods per plant (rIJ = 0.26 and Tg ™ 0.39).
Pods per plent showed significant positive correlation
with length of pod (rs = 0.36), girth of pod (1.'8 = 0.33),
thickness of stem (:.L'8 = 0.39) and orude protein content
of pods (r8 = 0.43). Average pod weight and number of
seeds per pod exhibited significant negative correlation
with number of pods per plent (:v:g = -0.29 and ~0.39
respectively). The weight of root tubers also showed

-~
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negative correlation with pods per plant though non-
significant. The weight of root tuber was positively
correlated with thickness of atem (:.'p = 0.35, rs = 0.85
and r, = 0.59) and also between days to first flower
(r8 = 0,42), days to £irst harvest (r8 = 0.26), average
pod weight (:t'8 = 0,28) and seeds per pod (rs = 0,34).
The genotypic correlation coefficient betweem
length and girth of pod and length and average pod weight
were not signifiocant. |
The crude fibre content of pods was positively
correlated with length of pod (x*8 = 0,82), average pod
weight (:z'g = 0.,23) and was negatively correlated with

protein content (r8 a =0.34),
5. Path coefficient sis

The genotypic correlations smong yleld and its
component characters were partitioned into different
components to find out the direot and indirect contri-
bution of each character om pod yield (Table 9, Fig.1).
The characters such as days to final harvest, pods per
plent, length of pod, girth of pod and seeds per pod whioh
showed significent genotypie eorrelation with pod yield
alone were selected for path coefficient analysis.

The path coefficient analysis revealed that number
of pods per plant exerted the maximum positive direot
effect on pod yield (0.81), followed by days to final



Table 9. Path coefficlent analysis showing
components on pod yleld

direct ang N

Characters

Days to
finad
harvest

Pods per

1

Days to final
harvest

Pods per plent
Length of pod
Girth of pod
Seeds per pod

o.12%

0.05
0.03
0.01
0.05

-0 ,0005
-0.00%2

*Direct effects

Reslidual effect

0.32

Ly
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hervest (0.12) and girth of pod (0.11). The indirect
effeoct of number of pods per plant through days to final
harvest, length of pod and girth of pod were negligibly
low though positive.

The number of seeds per pod exerted a positive
direct effeot on pod yield (0.002). The negative corre~
lation between seeds per pod and pod yield per plant
(rg = =0,35) resulted from the high negative indirect
effect through pods per plent (=0.32). The significant
positive correletion between days to final harvest on
pod yield resulted from the high positive indirect effeot
through number of pods per plant (0.32). Though the
direct effect of length of pod on pod yield was negligible
its indirect effect through podes per plant was positive
and significant (0.29). The girth of pod also exerted
e high positive indireot effeot (0.27) through number of
pods per plent on pod yield.

The five component oharacters ealone and in
combination contributed 90 per cent of the variability
in pod yield per plant (B> = 0.90). The residual
component (0.32) obtained in path anelysis wes of
intermediate magnitude.

6. Disceriminant function analysig

Genetic advence through disoriminant funection
analysis was estimated considering yleld and its three
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components namely days to final harvest, number of pods
per plent end girth of pod (Table 10). Genetio advance
through selection for the three characters was observed
supprior by 2.965 per cent over siraight seleotion for
yield. The genetic advance through discriminant funotion
analysis by teking days to final harvest and number of
pods per plant was 1.652 per cent less than the genetic
advance that would have been obtained if selection was
made based on yield per se. When selection was made
based on number of pods per plant the genetic advance
obtained was 5.466 per cent lesser than that would have
been obteined if selection was made based on yleld
prer se alone,

Hence, the characters such as days to final harvest
(X4), number of pods per plant (Xz) and girth of pod (13)
were used for formuleting the seleotion index by the
miltiple regression analysis, The function constructed

is as follows:

Y = -0.4688*0.00204x1+0.0058x2*0.055x3
The accessions were renked based on the index score. The
genotype P.T.6 was found to be superior followed by P.T.25,
P.7.27, P.T ¢ and P,7.16. The score was minimm for the
genotypes P.T.1, P.T.11, P.T.28 and P.T.20.



Table 10. Selection indices and relative efficlency of selection through discriminant

function over straight selection

Genetic Genetic Relative

advance advance efficiency

through

stralght discri-

selection minant
Discoriminant furnction equations function

1 2 3 4

_Straighz selection for fruit yield per plant 0.3024 0.3024 0.000
Y = 0.0959+0.0018 3100.00603 %, 0.3024 0.2970 -1,656
Y = =0.4882+0,00346 x,+0.0688 Xy 0.3024 0,1920 =36 .446
Y = -0.0329+0,00642 X,+0.0474 x; 0.3024 0.2970 -1.764
Y = 0.2317+0.00319 X4 0.3024 1.5268 -49.510
Y = 0.4178+0.00653% X, 0.3%024 0.2860 -5 ,466
Y = 0,3112+0,0582 13 0.3024 0.0994 -67.118

18
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DISCUSSION

Winged bean is ome of the most promising under—
exploited tropicel legumes. Owing to its potentiality,
winged bean has received attention from scientists
including breeders. For the systematic improvement of
a particular crop species, however, the breeder has to
estimate the extent of variability present in the avail-
able germplasm. Variasbility in a population is measured
by estimates like phenotypic coefficient of variation
and genotypio coefficient of variation.

The present investigation dealt with gathering
genetic information a priori to erop improvement in
winged bean acoessions. The accessions were found to be
significantly different for yleld and its component
characters such as days to germination, days to first
flower, days to fifty per oent flower, days to first
hervest, days to final harvest, number of pods per plant,
length of pod, girth of pod, average pod welight, number
of seeds per pod, shelling percentage, hundred seed
weight, number of branches, number and weight of root
tubers, crude protein and crude fibre content (Table 2).
The genetic variability estimated indicated that the

differences were due to genetic reasons.
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In the 32 sccessions studlied, green pod yield
ranged from 0.49 kg -in P.T.11 to 1.29 kg in P.T.21. The
nunber of pods per plent ranged from 34.0 in P.T.11 to
98.47 in P.T.6. This indicated the availability of
enough variability in the population umder study. The
investigations by Pende et al. (1975) in french bean,
Remachendran gt el. (1980) and Radhakrishnan and Jebra)
(1982) in cowpea, Chundswat et al. (1981) and Shanmugavelun
et al. (1981) in winged bean have shown that a wide range
of variation was present for most of the characters
considered in these orops.

Anong legumes, winged bean offers sn exceptional
promise and shows a great potential for overcoming the
protein malnutrition problem throughout the humid tropiecs.
The present investigation revealed considerable veriability
in the 32 winged bean accessions with respect to protein
content. The crude protein eontent of leaves, pods,
flowera, sceds and root tubers were analysed. The mean
crude protein content was found to be maximum in seeds
(41.35 per oent) followed by leaves (37.41 per cemt),
pods (31.28 per cent), flowers (27.25 per cent) and root
tubers (25.89 per cent). These findings are almost in
agreement with those reported by Yap et al. (1981) in
winged bean.
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The crude fibre content of pods were analysed at
10, 12 and 15 days after pod set. The orude fibre comtent
of pods increased rapidly after 10 days of pod set and
became too haxd and fibrous to be paleatable by about
15 deys (13.55 per cent t0 23.19 per cent). Chai et al.
(1981) obtained similar results in winged bean.

High genotypie ccefficient of variestion was obtained
for weight of tubers (33.88), followed by yield of pods
(23.14) end number of pods per plant (22.36). The
environmental ooeffioient of varietion (47.91) wes higher
than the genotyplc coefficient of variation (33.88) for
weight of root tubers, which indicated that eavironment
accounted for major part of the veriability. Ramachandran
et gl. (1980) in cowpea algo observed highest genotypie
coefficient of variation for pod yleld and number of pods
per plent. Among the characters studied, length of pod,
girth of pod, average pod welght and thickness of stem
showed minimum variability as evidenced from low values
of genotypic ooefficient of variation. This indicated
a limited scope for the improvement of these characters.

Heritability in conjunction with genetic advence
would provide better information on the oriteria for
selection (Jommson e al., 1955 b). The genetic advance
was observed to be highest for days to final harvest
(28.60) resulting from high values of heritability (0.59),
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followed by mumber 0f pods per plemt (23.76) with herita-
bility estimate (0.54). High heritability together with
high genetic advance indiocate the predominance of additive
gene effest. Thus days to finsl harvest and number of
pods per plant were the echarscters forming religble index
for seleotion. Sohoo gt al. (1971) observed high values
of heritability and genetic advance for pods per plant in
eluster bean, High heritability and low genetic advance
exhibited by crude protein and crude fibre content may be
attributed to the action of non-additive genes including
dominance and epistesig. Hence straight selection has
limited scope for improving these traits.

The selection of plants based on yield indiecated
e genetic gain of (34.56 per cent) and number of pods per
plant (33.94 per cent) in the next oycle of selection
when the intensity of selection wes 5 per cent. For &
rational approach towards the improvement of yield
selection has to be made for the components of yield.
Assocliation of plant characters and yileld, thus assumes
special importance &s the basis for selecting desired
strains. A knowledge of such relationship is essential
if selection for the simultaneous improvement of ylield
couponents end in turn, yield to be effective. In the
rresent investigetion nmmber of pods pex pleant, days to
final harvest, length of pod and girth of pod showed
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significant and positive correlation with pod yield
(Table 7). Sathyansrayans et al. (1978) observed
positive sorrelation between pod yield and pod number in
winged bean. The direot effect of number of pods per
plant on pod yield was maximum (0.81). Hence, number of
pods per plant can be considered as the most important
component character of yleld. Investigations by Shettar
et al. (1975) in snapbean, Nandpuri et al. (1976) in
tometo, Rao et al. (1977) in bhindi and Prakash and Ram
(1981) in french bean have observed that more weightage
has to be given for mmber of fruits per plant, since
its direot influence on yield is very high.

Negative but non—-significent eorrelation waes
observed between averasge pod weight and yield of pods,
This is quite contrary to the observations made by
Chundawat et gal. (1981) and Muthukrishnen et al. (1981)
in winged bean where they observed positive correlation
between average pod weight and pod yleld., The negative
correlation exhibited by average pod weight on pod yleld
in the present study msy be due to the significant and
strong negative correlation between avergge pod weight
end number of pods per plent. Nendpuri et al. (1976)
in tomato and Chadha end Sidhu (1983) in brinjal
reported similar findings,

The aignificant and positive scorrelation between
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days to final harvest, length of pod and girth of pod on
pod yield resulted from high indirect effeot (0.32, 0.29
and 0.27 respectively) through pods per plant.

Number of pods per plant showed positive and signi-
fioant correlation with length and girth of pod, but the
indirect effeot of pods per plant on yleld through length
and girth of pod was negligible., The negative correla-
tion between seeds per pod and pod yield per plant
(r8 = «0,35) resulted from the high negative indirect
effeot (-0.32) through number of pods per plant. Its
direct effect on pod yield was positive,

Significant and positive genotypie correlation
was observed between weight of root tubers and thickness
of stem. The weight of root tubers showed positive but
non-significant correlation with yield of green pods at
genotypie and phenotypio levels, but the environmental
correlation was negative and significant. This shows
that the environmental factors favourable for tuber yield
will be unfavourable for green pod yield.

Weber and Moorthy (1952) in their work in soybean
had establighed that +the knowledge of correlations
between moxrphological and chemical characters would be
ugeful in visual selection for chemiocal oharacters. In
the present study, it was observed that the correlation
coeffioient among orude protein content and pod yield
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and number of pods pexr plant were positive and signifiocant.
Pandey et al. (1980) reported positive correlation between
pod yleld and protein content in dolichos bean. The
correlation between orude protein and orude fibre was
negative and significant (rs = =0,34), Thus it is possible
to select high yielding and protein rich genotype with
less fibre content.

The residusal component obtained in path analysis
wag of intermediate magnitude, indicating that a limited
smount of variability in pod yield was attributable to
factors other than those comsidered in this study.

Studies conducted by Agarwal (1978) in &kra and
Mehra (1978) in ohilli indicated the importance of sctually
caloulating the value of the expected genetic advance
through selection of component characters and through
direct selection. In the present investigation genetic
advance through seleotion for the three characters, days
to final harvest, number of pods per plant and girth of
pod was obgerved to be superior by 2.95 per oent over
straight selection. Ram et al. (1976) in redgram, Singh
et al. (1979) in tomato and Malik e} al. (1982) in greem-
grem, Baveji and Murthy (1982) in chini proved the
efficiency of selection through discriminant function

over straight selection.
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To sun up, the 32 winged besn accessions exhibited
oconsidersble variability with respect to many of the
polygenic charecters stalied. Number of pods per plant
and days t0 final harvest were observed as the most
important component characters deciding total pod ylield.
The present study coculd identify the lines P.T.6
introduced from Ceylon and P,T.25 introduced from
Bangalore as superior ones based on the selection index
goore. These types wers having moderate crude protein
econtent. However, accessions P.T.4 and P.T. 36 were
superior in orude protein content having 38.50 per cent
and 38.28 per ocent respectively.
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Studies were undertaken with thirty two winged
bean acoessions during July to May (1983-84) at College
of Hortioulture, Kerala Agriocultural University,
Vellanikkara. These accessions were grown in a randomiged
blook design with three replications. The experiment
vag designed to estimate the extent of variahility with
respect to growth, yleld and chemical constituents, to
determine the extent of assoclation between yield and its
components and also to assess the direct and indirect
effects of the component charecters on yield by path
ocefficient analysis. The efficiency of selection
through discriminant finetion over straight selection was
elso ascertained.

2. The 32 acoessions showed significent diffe-
rences for all the charasters studied exception being
for thickness of stem at the collar region.

Most of the chsracters recorded in this study
exhibited wide reange of variation., The pod yleld per
plmmt renged from 0.49 kg in P.7.11 to 1.29 kg in P.T. 21,
The mean number of pods per plant ranged from 34.0 to
98.47. The phenotypic and gemotypic coefficients of
variation was maximm for weight of root tubers,

resulting from high values of environmental coefficient
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of variation. Green pod yleld per plant and number of
pods per plant exhibited high values of phenotypic and
genotypie coeffiocient of variation.

4., The content of erude protein was maximum in
seeds (41.35 per cen$) followed by the leaves (37.41 per
cant), pods (31.28 per cent), flowers (27.45 per cent)
and root tubers (25.89 per cemt). Crude protein content
in pods was observed to be maximm in P.T.4 (38,50
per cent) and P.T.30 (38,28 per cent).

5. Studies on erude fibre content of pods
indicated that it inereased rapidly within 10 to 15 days
after pod set, The pods were best t0 be harvested by
10 to 12 days after pod set for green pod consumption.

6. Heritsbility estimated was found to be
highest for the content of orude protein and crude fibre
but the genetic advance was low. The genetic advanoe
was maximum for deys to final harvest and number of pods
per plent. The estimates of genetic gain revealed that
by selecting five per cent superior plants from the
a:railable germplaam it wee possible to get 34.56 per cent
end 33.94 per cent improvement for pod yield and number
of pods pexr plant respectively.

7. Correlation between yield and its components
snd intercorrelation among the various ocomponents were

worked out at the phenotypic, genotypio and envirommemtal



62

levels. The genotypio eorrelation coefficients, however,
were slightly higher than the phenotypic correlations in
meny ceses,

8. Yield of pods per plant was highly and
positively associsted with days to final harvest, number
of pois per plant, length of pod and girth of pod. Seeds
per pod exhibited significeant negative correlation with
pod yleld. Average pod weight exhibited a negative
correlation with pod yield though not significant. The
negative correlation of average pod weight and seeds per
pod on yield may be due $0 their strong negative sorre-
lation with number of pods per plant. Frotein content
of pods wes positively and significantly correlated with
pod yi.eldé. The content of crude fibre exhibited positive
and significant correlation with length of pod and
negative correlation with crude protein content.

9. The path coefficient analysis employed in the
present investlgaﬁon vyevealed that number of pods per
plent exerted high direct effest, followed by days to
final harvest and girth of pod. Seeds per pod exexrted
a positive direot effeact on pod yield, the negative
correlation with pod yield may be due to its negative
indirect effeot through number of pods per plant, length
of pod and girth of pod. The indirect effect of days to
final harvest, lemgth of pod and girth of pod on pod
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yield through mmber of pods per plant was greater than
their direct effect.

10. A diseriminant function analysis was carried
out to estimate the efficiency of selection through
discriminant function over straight selection for pod
yield per plant. Genetioc advance through selection for
the three oharacters, number of pods per plant, days to
£inal harvest and girth of pod were found to be superior
by 2.95 per oent over straight selection.

11. A gelection index was formulated and based
on the index score the accessions vere ranked. Accessions
P.T.6, PI .25 and P.7: 27 vwere found to be the best
performing ones., The soore was minimum for the acocessions
P.T.1, P.T.11 and P.T.28,
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APPENDIX I

Performence of 32 w bean accessions with respect to
different characters (Mean).

Days to Dﬁ's ‘o Dgys to Days 0 Days to

ermina~- first 50% first final

Accessiong 1% ' » flow ) 1]
- § 4 § ‘6'

P.T.1 7.83 73.90 130.00 91.89 219.67
P.T.2 8.25 80.00 120.00 102.60 194.67
PI.3 8.11 69.33 123.00 90.00 211.67
P.T.4 8.33 T4 .00 123,00 90.00 227.67
P.T.5 9.33 76.17 117.30 93.00 170.00
P.T.6 10.08 T1.43 116.00 88.00 223,00
P.T.7 8.97 87.67 149.00 107.00 217.67
P,T.8 6.33 58.00 110.30 T2.67 149.67
P.T.9 7.00 85 .67 97.00 76.33 202.67
P.T.10 T+33 T3:.33 129.67 89.67 185.33
P.T.11 8.25 7133 104 .67 85 .00 195.33
P.T.12 6.78 58,00 93,67 70.33 186 .67
P.T.13 7.33 72.33 122.33 96.33 211.00
P.T.14 8.42 T72:33 119.67 92.67 214,33
P,.T.15 7.75 67.60 118.00 84.33 187.67
P,T.16 9.75 7%:33 128.00 101.00 208,33
P.T.17 8.83 75 .00 119.33 94 .67 224,33
P.T.18 9.25 67.60 128.60 91.67 218.33
P.T.19 8.75 69 .77 110.30 90.33 216 .67
P.T.20 7.67 61.67 103.67 80.67 202,33
P.T.21 8.67 66.67 126,00 83.67 186 .00
P.T.22 5.25 78.67 113.%3 103.33 192.00
P.T.23% 8.08 65 .30 120.33 83%.33 213,33
P.T.24 8.83 62.67 89.67 T7.33 188.00
P.T.25 7.42 69.93 116.33 93.33 220.67
P.T.26 9.25 69.23 112.00 91.67 209.33
P.T.27 8.33 76.67 116.33 97.00 216.33
P.T.28 7.00 59.67 119.33 84 .67 149.67
P.T.29 7.33 80.00 123.33 91.00 221.67
P.T.30 7 .42 72.50 118.67 92.33 203.00
P.T.31 9.10 T4.33 130.67 90.00 187.00

O




Appendix I (Continued) -2=

Ng:ber of h;ngth Girth Average Seeds
Acoessions 81534 ?Gl ggm od Egggh$(g) pex pod

A 8 9 10_ ik
P,T.1 91.65 17.69 9.54 13.04 13.17
P,T.2 89.07 19.55 9.50 12,62 12.53
P,T.3 60.00 16 .04 9.77 13.88 11.87
P,T.4 74,20 17.08 10.24 12,66 13.50
P.T.5 69.49 20,09 9.85 14.13 12.85
P.T.6 98.47 19.55 1153 11.82 9.67
P,T.7 67.77 17.90 8.88 12.92 13.24
P.T.8 64.73 18.69 9,75 11.63 13.07
P.T.9 97.47 18.81 9.96 10.38 13.00
P.7.10 70.73 18.84 10.14 12.10 13.23
P.T.11 34 .00 18.75 8.83 13.04 14.10
P.T.12 61.40 18.41 9.65 12.73 12.37
P.T.13 41.47 17.99 9.33 11.86 10.30
P.T.14 TT.43 20.77 9.59 13.58 13.13
P.T7.15 68.00 16 .81 9.49 11.66 1%.25
P,T.16 93.25 21.31 10.01 12.16 11.80
P.T.17 90.43 19.36 9.39 13.43 12.17
P.T.18 75 .60 20.13 10.21 12.86 11.87
P.T.19 T4.13 18.26 10.24 14.63 11.73
P.T.20 49 .43 19.07 8.85 13.31 16.10
P.T.21 89.83% 20.45 10.23 14.48 13.53
P.T.22 35 .30 18.66 9.97 13.57 14 .42
P.T.23 83%.68 16.73 9.95 10.90 12.33
P.T.24 45 .87 17.96 9.64 15.28 13.00
P.T.25 91.87 17.73 T.92 11.95 13.40
P.T.26 59.03 18.56 10.09 13.18 12.43
P.T.27 69.23 20.43 9.94 13.68 15.27
P.T.28 59.93 19.07 8.78 11.01 14.00
P.T.29 70.30 19.27 9.53 12.92 13.10
P.T.%0 T3.47 18.51 9.%8 10.92 12.57
P.T.31 62.16 18.61 9.53 13.10 12.11
P.T.%32 50.53 17.96 9.80 11.49 13.23
t.h. OG%) 25 44 2,28 1.09 2,41 1.90




Appendix I (Continued) e

100~geed Number Thickness Shelling Fumber

welight of of stem percen~ of

Accessions (g) branches (om) tubers

12 1% 14 15 16
P,T.1 36.67 3.67 4.94 48,59 4.29
P.T.2 43.67 3.00 5.78 51.85 3.50
P,.T.3 36.33 3433 4.95 50.19 3.60
P.T.4 24 .00 2.83 4.25 52.00 4,75
P.T.5 32.33 2.83% 4.50 34,21 6.09
P.T.6 38.67 %.50 9.17 47.09 2.92
P.T.7 42,33 3.17 4.17 52.260 2.56
P.T.8 45 .67 2,50 381 52.52 5.65
P.T.9 36 .67 2,50 4.75 48,72 3.25
P,T.10 40.00 2.17 4.67 53.92 5.54
P, T.11 36.33 2.83 5.92 43.56 2.75
P.T.12 36,00 2.17 5.08 48,52 3.83%
P.T.13 47.00 3450 5.92 53.29 5.00
P.T.14 42,33 2.67 4,37 53.80 3453
P.T.15 36.33 2,67 4,12 57 .01 4.38
P.T.16 36,00 4,17 517 48,05 6.27
P.T.17 43,33 %400 5.03 45 .99 5 .49
P.T.18 39.67 2:50 3.92 51.96 3.67
P,T.19 36.00 2.72 5.27" 42,77 2.17
P,T.20 35 ¢33 %400 4.47 48,25 4 .50
P.T.21 36,00 2,66 3.67 56 .04 5.58
P.T.22 41,67 2.83 b ! 48.91 557
P.T.23 3733 3.17 5.50 44,07 3.61
P.T.24 45 .00 2,00 3.50 52.09 5.00
P.T.25 41.67 3.03 5.68 59.11 3.15
P.T.26 41.00 3,22 4.97 43.36 2.89
P.T.27 37.67 2,20 4.58 52.53 4,72
P.T.28 37.67 2.83 3458 49,91 3.97
P,T.29 32.00 2,33 4.50 44 .48 4.42
P.T.%0 37.67 2.83 4.83 45 .50 4.02
P.T.31 37 .67 3.17 4,67 44 .26 8.19
P.T.32 32,67 2.77 4,50 52.58 3.67

C.D.(5%) 6.24 1.03 1.74 8.71 2.41




Appendix I (Continued) -

Weight of Yield of Content of crude fibre

tubers ?odn Per cent
Acoessions (kg) kg) 0 D.A.F., 312 D.A.F. 15 D.A.
17 18 19 20 21
P.T.1 0,12 1,19 17.75 19.50 25.25
P.T.2 0.11 1.09 13.50 16.13 23,60
P.T.3 0.14 0.84 11.75 17.00 2%.48
P.T.4 0,13 0.94 11.38 13.00 22,13
P.T.5 0.21 0,96 13.40 16.25 20,63
P.T.6 0.12 1.17 14.00 16.75 31.38
P.T.7 0.15 0.88 14.40 17.75 23.13
P.T.8 0.13 0.76 13.34 19.00 22,75
P.T.9 0.06 1,01 14.83 17.50 19.98
P.T.10 0.11 0.73 12,17 16.50 26.96
P.T.11 0.07 0.49 13.00 20,00 27.13
P.T.12 0,08 0.76 14.30 16.88 20.33
P.T.13 0.17 0.49 13.50 17.63 24.38
P.T.14 0.09 1.12 13,45 19.25 21.50
P,T.15 0.16 0.78 11.84 18.00 25,63
P.T.16 0.15 1.12 14.65 21.78 25,83
P.T.17 0.14 1.21 13 .49 13.75 18.85
P.T.18 0.11 0.98 15.25 22.50 27.18
P.T.19 0.10 1.09 14.67 20,25 21.88
P,T.20 0.28 0.66 12.69 16.25 19.25
P.T.21 0.13 1.29 15 .85 16.75 21.65
P.T.22 0.18 0.49 10.38 13.23 17.25
P.T.2% 0.10 1 0.97 14,17 15.58 24 .00
P.T.24 0.13 0.51 13.65 16.25 22,00
P.T.25 0.08 - 1,08 12.95 14.50 18.50
P.T.26 0.08 0.78 13.84 19.63 19.50
P.T.27 0.17 0.94 14.00 20.13 25 .63
P.T.28 0.07 0,67 13.50 16 .75 25.38
P.T.29 0.11 0:91 9,00 14.00 21.25
P.T.30 0.12 0,81 13.84 14.13 21.25
P.T.31 0.31 0.75 16.50 18.25 28.2%
P.T.32 0.12 0.54 12.50 13.38 26.25

C.D. (5%) 0.11 0,31 1.93 1.76 3,02




Appendix I (Continued) -G

Accessions

P.T.1

P.T.2 35.44 46,19 22,31 40.25 25 .81
P.T3 31,06 39.81 30.41 40.25 26,25
P.T.4 38,50 46.84 26 .69 34.56 22.53%
P.T.5 33425 39.81 30.19 49.88 24,94
P.T.6 31.06 37.63 28.44 43.31 24 .94
P.T.7 32,38 32,81 28.88 44 .63 28.44
P, T.8 34,56 41.78 28.44 43.63 21.88
P.T.9 32,81 33.25 23.63 36.T5 27.56
P.T.10 31.50 38.94 31406 38.94 27.56
P, T.11 23.94 30,19 23.00 44.63 28,88
P.T.12 31.50 31.06 26.79 43.75 23.63
P, T7.13 31.06 40.69 27.56 39.81 24 .94
P.T.14 32438 45 .28 33.69 45 .50 25.81
P.T.15 3325 38,06 28.88 44 .19 21.45
P.T.16 31.06 41,13 27.13 38.94 28.44
P.T.17 23.69 43 .97 26.25 30.34 29.31
P.T.18 28.00 33.78 27.13 40.69 27.56
P.T.19 31.94 38.50 24 .94 41,13 31.06
P.T.20 25.81 33.25 25 .81 37.19 25.16
P.T.21 31.06 38.94 28,00 38.94 28.44
P.T.22 26.69 37.63 24 .26 40,26 27.13
P,T.23 27.78 34.56 23.63 38,50 26,25
P.T.24 34,56 33.69 27.56 43.75 25 .81
P.T.25 31.94 37.63 29.31 37.63 24 .06
P.T.26 29.31 35 .00 24 .94 46.38 22.31
P,T.27 30,19 38,06 26 .69 41,56 19.25
P.T.28 28,87 31.06 23,63 42 .88 29.31
P.T.29 30.19 36.31 25 .81 42 .44 20.56
P,T.30 38,28 38.94 24 .94 40.25 26.25
P.T.31 28.88 28.00 27.13 42.00 27.13
P.T.32 29.75 38.94 33431 42.00 29.31

¢.D. (5%) 1.70 3.12 1.85 1.58 2.02
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ABSTRACT

Winged bean accessions introduced from diverse
sources were grown in a rendomiged block design with three
replications during July to May (1983-84) et College of
Horticulture, Kerala Agricultural University, Vellanikkars.
The extent of genetic wvariability, heritability and
genetic advance, assoeciation among polygenic characters
and its partition into direct and indirect effects were
estimated. A disoriminant funoction analysis was also
carried out to find out the efficienocy of selection
through discriminant funostion over straight selection or
vice-versa,

The accessions exhibited significant differences
with respect t0 all the characters studied exception
being for thickness of stem at the collar region. The
green pod yield and number of pods pér plant exhibited
high values of genotypic and phenotypic coefficient of
variation. High heritability value in conjunction with~
high genetic advance was observed for days to final
harvest and number of pods per plant. The content of
crude protein was found to be maximum in seeds, followed
by leaves, pods, flowers and tubers. The acocessions
P.T.4 (38.50 per cent) and P.T.30 (38.28 per cent)
recorded the maximum protein content in green pod.



Green pod yield per plant was highly end positively
correlated with number of pods per plant, days to final
harvest, length of pod and girth of pod, Average pod
weight and number of seeds per pod exhibited a negative
correlation with pod yield. The negative ooxjrolation of
these traits on pod yield may be due to their strong
negative correlation with number of pods per plant.
Genotypic correlation ecefficients were partitioned into
direct and indireot effects, Number of pods per plant,
days to final harvest and girth of pod were the three
important components meking major contribution to yield.
A selection index was formulated and the genotypes were
ranked based on the index socore. The genotypes P.T.6 and
P.T.25 were found to be best performing ones.



