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INTRODUGTIION

bnake gourd (Zxichosanthos anauing L.)

occupics a pride of place among vegotubles particularly
in Scuth Indla, where it 1s most commonly grown. It is
found growing wild in India and Indian Archipelego is
thought to be its place of origine. Tho fruits are
harvested and cooked green and have £airly good nutritive
value.

In spite of the economic importance of this
vegetable in South India and particulerly in Kerala, no
attempt has so far been made in respect of luprovemont
of this erop. The types that are under cultivation at
present are non-descript ones, This nocessitates a
need~based orop improvement programme for developing
high ylelding varieties with superlor quality fruits,
Again, there is an imperative need for developing
varieties sultfcd to the agro-climatic conditions of Kernla.
Honce, the present investigations were undertaken,
utilising the high amount of diversity noticed among the
snake gourd types in Hersgla, vwhich have been collscted
and meintained in the College of Horticulture, Kerala
Agricultural University, Vellanikhkaxa.
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The preliminary step in all crop improvement
programmes is the selection of deslrable goenotypes.
For effective selection, information on the extent of
variability present in the avallable population, for
the different characters, is inevitable. In selecting
a plant or a type, one should be reasonsbly sure that
there is good chance of the superiority of selection
being inherited by the progenies. Thils can be mscertainsd
by partitioning the total variability into horitable and
non=heritable components with the aild of suitable genetic
Daranetors such as genotyple coefficlent of varlation,
heritabllity and genetic advance.

The developient of biometrical genetics has
revealed that yleld and most other economic characters
are belng controlled by polygenes. Iherefore, direct
selection for yleld is often misleading and inappropriates
For rational improvement of yleld and i1ts components,
association of component characters with yleld and among
the components themselves should be understood Ly
estimating the correlation coefficlents,

Assoclation of characters determined by coxrelation
coefficlents, although useful, wlll not provide an exact
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picture of the relative importance of direct and
indirect influence of each of the characters towards
yiclde Path enclysis technique suggested by Wright
(1921) end first adepted in plants by Dowey and

Lu (1959) helps to study this cause and effect rolation-
ship by partitioning the correlation coefficient into
direct and indirect effects.

In snake gourd, the information on genetic
variability, association anolysis, and path coefficilent
anelysis is scenty. Therefora the present investigations
were undertaken with the following objectives.

1) To identify gonotypes which are superior for
yleld and other economie characters by the
analysis of varience technique,

11) To find out the extent of genetic variability
available for different characters by estimating
genotyplic coefficient of variation,
heritability and genetic advance,

111) To study the essoclation betwsen yield and
its components and also among themselves by
cstimating phenotyplc and genotypic correlation
coafficients,

iv) To determine the direct and indirect effocts
of important yield components by utilising
path coef{icient analysis,
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REVIIM OF LITERATURE

The importent woiks carricd out on the
different aspects of vardability, correlation studles
and path coefficlent analysis in varicus vegetable
crops are presented below. The review 18 confined to

the more recent works,

1. VARIABILITY STUDIES

Fisher (1918) partitioned genetie variance into
its compt;nonts as additive genetic varlence, dominant
conponents and epistatic components. According to him
the additive genetic varianco cen be explolted for genetic
advence through selection.

According to Panse (1957), Af heritability is
mainly due to genetic effects (dominence ond epistasis)
the genetlic gain would be low while in cases where
heritability is chiefly duo to additive gene effects, a
high genetic advance may be expected.

The oxtent of wvariability in various crops have
been studied by meny workers by estimating the parsmetors
like phenotyplc coefficient of variction, genotypic
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coefficicnt of variation, heritabllity, genetie
advance and genetic gain.

Thakur and Hendpuri (1974) reported the highest
estimates of genotypic coefficient of varlation and
expected goenetle advance for number of seeds per kg of
fruit weight and the lowest for days to first picking in
watermelon. Horitability was maximunm for 100-seed welght
and was ninirum for branchoes psr plant.

In cucumbor, Miller and Quisenbarry (1976)
reported that genetic variance was primarily additive for
eaxly flowerings They found that days to opening of
first female flower was controlled by relatively few genes
and its heritabllity was moderately high. 8ingh gt gl
(1976) found that the ndditive component of variance was
high for days for opening of the first female flaover,
maturdty and fruit nusber por vine whereas dominonce was
evident for fruit weight, flesh thickness and total yileld
in rmsknelon,

In bitter gourd, Srivastava and brivastava (1976)
obtained the highest genotypic coefficient of variation,
heritability and genetidc gain for number of fruits per
plant. They opined that charocters like weight of fruit,
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yield per plant and length of frult might be controlled
by edditive gences whereas number of lateral branches

per plent, number of femnle flowers por plant and days
taken for the first female flower to appear migat ba
controlled by non-additive gene effects. Work done by
Ramachandran (1978) with 25 bitter gourd types revealed
that there were highly significant differcnces betwecn

the types, for 211 the 21 characters studied. The estimates
of varience components and coefficients of variation

have indicated that the mpjor portion of total varlability
in pll characters, except number of sSecds per frult, was
due to genstic causes. Horitability in the brosd sonse
was found to be quite high for all characters except
nunber of seeds per fruit. The estioate of expected
genetlc advance has shown that by selecting five per cent
superior plants fron the available population, yield could
be ioproved by %.08 kg per plant. Characters such as
yicld per plant, vitamin C content, number 6f fruits per
plant, iron content and phosphorus contant exhibited high
ostimates of heritability and gonetic gain indicating the
possibility of improvement through selection.

Thakur end Choudhury (1977) reported high estimates
of heritability in girth of fruit, length of fruit and



nmumber of fruits per plant in ridge gourd. High
expected genetlic gain estimates were obtained for the
latter two characters,

8rivastava and Sachan (1973) recorded the
highest genotypic coefficient of variation for nunber
of frults per bunch in tomato, Herltability end
expected gonetic advence worc high for uweight per fruit,
Parthasarathy ot gl. (1976) however recorded the
highest heritability value for size of frult. Expected
genetic advance wes low for yield and number of primary
branches, while it was maximum for averspge fruit weight.
However, the genctic gain was found to be guite hipgh for
yileld, size of fiuit and averaga frult weilght. 8ingh gf gl.
{1977) noticed high values of heritability and genetie
gdvanee for yleld per plant, frult widih and number of
locules per plant in tomato.

Dixit and Mehrotra (1973) observed a wide range
of phenotypic voariabllity for yiold per plant, fruit
longth and plant holght in brinjal. ZThey also obtained
high estimates of heritability and genctic advance for
number of branches per plant, plant height and bottom
girth of fruit. Srivastava and Bachan (1973) reported
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maximum variasbiliby for fruits per plant and minimum

for days to fruiting in 25 varietles of the crop studied.
Genotypic coefficicnt of variatlion was found to be
highest for fruits per plant aend lowest for branches per
plant. Fruits per plant had also nigh heritebility and
high genstic gain. BSingh gt gle (1974) investigatod
that the genotypic coefficient of variotion and genetic
gein weye high for frult welight, fruit length and yield
per plant in brinjal. Days to flower, number of primary
branches, plant height and numoer of socondary branches
had low genetic gain coupled with higa heritability which
was suggested to be duo to non-additive gene effects.

The works of Mishra and Roy (1%570) revealed that in
brinjal, the genotypic coefficient of variation was higa
for average weight of frult, nuuber of fruits per plant
and yield per plant. Theso characters had high heritability
also. The highest genetic advance a3 percentage of mean
was Sshown by yield per plant.

Nandpuri et gl.(1971) reported high heritability
for days to flowering, fruit number, days to maturity and
single plant yield in chillli. Genetic advance wpd maximum
for number of frults per plant followed by number of
branches, yleld and plent height and they have infarred
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that high horitability need not be assoclated with
high genetlc gain.

Kirti 8ingh gt gl. (1972) recorded high
Phenotypic and genotypic coefficlents of variation in
primary and tertiary branches, frult number, size,
fresh welght and yield in chilli. I'ruit size oxhibited
maxicum heritability ond had high expected genetic

advance also.

Many workers have reported contrasting results
with respect to varlability in chillies., Arya and Saini
{1976) observed hign horitability and low genetic gain
in the caso of fruit yleld per plant. But according to
Avasthi gt gl. (1976), Arya and Saini (1977a), Arya and
Salni (1977b) and Hiremath and Mathapato (1977), fruit
yield had high genetic gain, Other characters which
oxhibited parallelism in the high estimates of heritabllity
and genetic advance were numbsr of frults per plant,
number of branches per plant, weight of frult, size of
fruls, rind thickness and nunmber of seeds per fruit
(Arya end Saini, 1977bj Hiremath and Mathopati, 19773
and Ramalingam and Murugarajendran, 1977).



In bhindl, Kirtd Singh gt gl.(197%) found
that phanotypic and genotypic coefficients of variation
ghoved the maximum values for dicmeter of fruit, while
heritability was maximum in vitamin C content. Yield
exhibited low value for heritability. Genetic gain was
highest for fruit diameter followed by erude fibro
content, total sugars, vitamin ¢ content and maritcetable
fruit yiold per plent. Varigbility studies carried out
by differsnt workers have shown that days to flower in
bhindi had high heritabiiity in the broad sense (Lal gt al.,
1977 and Rao gt gley 1977). Lal ot 8k.(1977) also
recorded that the frult lenzth and fruit thickness had
high heritability but the genetle gain was highest for
numbor of branches per plant. Yield was found to have
the lowest genotypie coefficlient of variation and herite-
bility. In contrast to this, Rao gt al. (1977) opined
that yield por plant had the highest values of heritability
and genetic gain,

Singh and Mehndiratta (1969) found that in cowpsa
the number of pods per plant had the highest genotypic
coefficient of variation while the heritability estimates
showed high values for 100-seed weight, days to flowering,
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pod length and days to maturity. Expected genetie
advance was apprecloble for numbar of branches,

100~50ed welght, pod number, pod length and yleld.
Borida gt ml. (1973) reported the highest value of
heritability for 100-seed welght in couwpea followed by
number of days for flowering and pod length. They also
observed the highest genotyple coefficient of variation
and genetie advance for pod number per plant. Lekshmi
and Goud (1977) investigated that the genotypic coefficient
of variation was higher for plant height, seed yleld,
mumber of pods per plent and 100-sced welght. They also
obtained high heritability accompanied by high genotic
advance as percentage of mean in the cases of plant
height, seed yleld, 100-secd weight and length of pod.
Number of pods per plant and seed yield per plant also
had high genetic auvance as percentage of meon but the
heritability was comparatively low.

In franch beaon, high genotypic cocfficlient of
variation for average pod length and green pod yield per
plent was resported by Seth at al. (1972). Number of
primary branches and green pod yleld per plenit had high
heritobility and low genetic sdvance showing none-additive
gene effect. Pande gt gl. (1975) revealed that in french



bean, plant helght, sccondary branches and pod weight
had high genetic variability and the genotic admance
was appreciable for plant height, secondary brenches
and pod ylold. Sharma gt pﬂfl?ound that genetic gain
wags low for days tsken to flowering and first picking.

Sohoo gt al. (1971) reported hizh values of
genotyplc coefficient of variation, heritability and
expected gongtic advance in branches per plant, pods per
plant and plant height in cluster bean. Tikka gt al.
(197l+) noted a good amount of genetic veriability in pods
por plant, seed yield end deys to flower in cluster bean.
Tripathi and Lal (1975) observed high values of varience
components end coefficlents of variation for clusters
por plant, pod length, pod width and yleld por plont in
clustor bean. 4ll cheracters were highly heritable and
pod length, pod width and leld per plant had high
estimates of genetic advance also.

Pechan gt gl. (1969) found that the broad
sense herltability and expectied genetic atdvance were high
for chaoracters such es pods por node, length of pod,
girth of pod and welght per pod in gaxden pea. Yileld
per plent. showed moderate genetic gain. 6rivastava gt agle.
(1972) estimated high heritability values for days to



flovering, pod length and pod width in peas. Genstic
advance wes highest for number of pods per plant,
Srivastava and 8achan (197%) suggested that pods per
plant in peas schowed the maximun genotyple coefficient
of varintion whereas high heritability in conjunction
with high genetic advance as peréentage of mean was
observed in the case of branches per plant and secd per
pod. Saini gt al. (1976) reported a good amount of
phenotypio and genotyple variability for ail characters
studled in pea. Yleld per plant and seed weight of
fifteen pods exhibited high heritability estimates in
conjunction with high genetic advance. Tikka and Asawa
{1977) found that in peas, genotyplc coefficlent of
variation and heritabillity were high for plant height,
pods per plant and seed yield.

26 O 2ION BT

Galton's (1889) concept on correlations was
olzhorated by Fisher (1918).

The vorks done on the association of plant
characters wlth yleld and also on the intercorr¢lations,
in the lmportant vegotable crops, is discussed below.
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Ramalao (1975) observed that the number

of pistilliate flowers was positively corrslated
phenotypically and genotypically with frult number and
nedatively with fruit weight, length and set in
cucumber. The occurrence of pistillate flowers on the
main otem was also found to have negative correlation
with pugber of fruits, frult weight, fruit length and
frult yicld.

Thambural 1973) found significent positive
correlation for number of seeds per pod, pod weight
and pod length, with yileld per plant in ridge gourd.

In bitter gourd, Srilvastava and Srivastava
{1976) noted that the genotypic correlation coefficients
were higher than phenotypic correlation coefficilents,
among the different palrs of characters studied. Yield
per plant was positively corrslated with number of
fengic flovors, number of fruits and number of lgteral
branches, Number of female flowers and number of lateral
branches were also found to exhiblt positive association
with nmumber of fruits per plant. Days to first female
flower showsd negative correlations with number of frulis
per plent and number of female flowers per plant but
positive correlation with welght of fruit. Weight of



fruit had negative genotypic associatlion with number

of fruits per plent. Ramachandran (1978) found that
yiold in bitter gourd was highly correlated with length
of main vine, weight of frult, length of fruii, number

of fruits per plant, number of famale flowers por plant
and nuaber of primary branches per plant. The correlation
coofficients among these yleld components wede slso
highly significant.

Ealysnasunderam (1976) reported that fruit
weight was positively and significantly correlated with
dilameter, size and flesh thickngss of the frulis in
nuskrelon.

Srivastava and Sachan (1973) found that in
tomato, the number of fruits per plant was correlated
with yield per plent. Baroosh and lMohan (1976) cbtained
significent negative association between frult size and
ascorbic acid content in tomato. Singh and Mital (1976)
opined that fruilt weight, locule number and fruit girth
vere the important characters in incressing the yield
in tomato. Positive association was also observed
between frult length and fruit girth. Rendpuri et gl.
{1976) observed that ylield per plant was negatively
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correlated with average frult size and plant height.
Plont height was also found to be negatlvely assoclated
yith number of frulits per plant.

Correlation studies in brinjal by Baha-Eldin
8t al. (1968) revesled that early flowering Meblt and
positive association with yield, number of frults per
plant and long fruit shape. Nsowan (1970) notiecd that
frult number had negative corraglation with average weight
of first motured fruiv; bub posilive correlation with
total frult wvelgav.

Viork done in chilli by Singh and Slngh (1970)
have shown that yield vas positively correlated with
number, length and width of ocorries and 100-seed welght.
Kirti Sangh gt ai. (1972) reported that yicld per plant
had positive association with plant acight, numoer of
brenches, £rult numoer and fruit weight in chilli. I'ruit
auber in turn was found to have positive assoclation
wlth fruid weignt, branch numbsr, pl.nt height and days
to flowering. Hiremath and Mathapati (1977) observed
that in chiili ylield was positively associated with
nupbsr of br-anches. They also observed negative corre.-
Lation betueen nuuber of fruits por plant and length of
fruit and boiween number of branches and secds per frult.
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Rirtl Singh gt gl. (197%) reported that in
bhindi, yileld had negative correlation with days o
flowering. They also obteined positive correlations
between yield per plent and flower mumber, number of
branches, plant height and fruit number per plant, both
at phenotypic and genotypic levols. ['rult number was
also found to exhibit positive associatlon vith number
of flowers, plant height and number of branches.
Srivastave and Sachan (1975) obtained significant
positive assoclation between brancnes per plant and
number of fruits and between plant height and length of
fruit. Srivastava and Sachan (1975) and Roy and Chhonkar
(1976) noted that yleld per plant had strong positive
correlations with number of fruilts and number of branches
per plant.

Kumar gt al. (1976) found that the pod yicld in
cowpea was positively assoclated with branches per plent,
pods per plant, pod length, thickness of pod, days to
flowering ond days taken to maturity.

Pande gt al. (1975) reported that in french
bean, the pod yleld wes strongly and positively correlated
with plant height, primary branches, pod weight, pod
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length and number of pods per plant and was

negatively correlated with days to flower, Sharma

at gl. (1977) opined that vegetable yield and carlinass
in french bean wvere mainly contributed by number of
pod=bearing nodes, plant height and number of branches
per plant.

In cluster bean, many workers have shown that
yleld per plant was strongly and positively correlated
with pods per plant, cluster per plant, branches per
plant and pod length (8anghl and Sharma, 1964} Solanki
2t gley 19755 end Tikka, 1975), Tikka (1975) also found
that pod number was correlated with pod length.

8tudies conducted by Teechan gt gl. (1969)
revealed that pod yleld in pea was highly and positively
correlated with girth of pod, weight of pod and number
of pods per plant. 8ingh and Singh (1970) found that
yicld per plant hed positive correlation with branches
per plsnt and number of pods per plant in pea. They also
obtained positive correlation coefficlents hetween days
to flowering and days to maturity and botween pod length
and seeds per pod, Srivastave gt gl. (1979) and Tikka
and Asava (1977) have concluded that yleld per plant in

138
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Pea was significntly and positively assoclated
with length of pod and number of pods per plant.

3. PATH COBFFICIENT ANALYS

Path goefficient analysis suggested by
Wright (1921) 40 o means of untangling direct and
indirect contributions of various factors in buillding
up a camplex correlation, This method is based on
the premise that the degree of influence of one
variable upon other can be defined in quantitative
terzs. After the construction of casuel diagram, the
values had to be esslgnef to cach of the influencing
paths. The volues assigned to these paths is termed
the path coefficlents, It is defined as the portion
of standord deviation of s dependent variable, if
arising as a result of the variation in the independent
variagble. In order to have a coefficient independent
of physicel units, path coefficients are expressed in
terms of stondard deviation of Y on . Tharefore,
Path coefficlents may also be considered as standardized
partial regression cocfilcients,
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The salient path coefficient analysis works
empployed in various vegetable crops are sumarised
bel.ov.

Srivastava and Sriveetava (1976) reported that
in bitter gourd, the number of female flowers per plant
haé the maximum direct effect on yileld followsed by
nunber of fruits per plant and number of lateral branches
per plant. The indirect effects of other churacters
tovards yicld were mainly through nupbor of lateral
branches, number of female flowers end nunber of fruits
per plant. Number of fruits per plant also had high
indirect contribution towards yield through weight of
fruit. The analysis of path coeffiecients by Ramachandren
{1978) has shoun that the woight of fruit, number of
fruits per plant and length of main vine had higa direct
positive effect on yleld. HNumber of primary hranches
per plent, number of femmle flowers per plant and length
of fruit exhibited low and negative direct effects on
yield,

Nendpuri gt gle. (1976), on working out the path
coofficient values inh tomato observed that only the
average mumber of fruits per plant had high direct
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positive effect and high indirect effect through
plant height on the frult yleld., The direct effect
of plasnt height and indirect effect through number

of fruits per plant were also negative. 8ingh and
Mital (71976) estimated that locule number, fruit girth,
number of primary brancheg and fruit weight in early
pickings hed a high direct positive effect on yield in
tomato. They also obtained negative dircct effecis in
the casc of fruit length, frult shape index, number of
fruits per plant and fruit weilght tovards early yields
in towato.

Singh and 8ingh (197%) reported maximum direct
effect for number of branches in chilli, Days to flower
and days to maturity, in addition to their direct effects,
influcnced the yleld indirectly through number of branches.
Plant height and fruit number also had indirect influence
on yleld through number of branches, Lee (1976) and
Korla and Rastogl (1977) reported that the number of
frults per plent had higa direct influence on yield.
Xorla and Rastogl also noted that the weight of fruit,
plant height and longth of fruit had considerable direct
effects. Fruit length showed nsgative indirect offects
through number of frults and plant height.
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In bhindl, Rao gt gl. (1977) observed maximum
direct offcoct on yleld for number of pods per plante.

Shetter gt gl. (1975) found that in french been,
the number of pods per plant had high direct offect on
ylelds Pod length had a modorate direct effect but its
indireot effect through pod number was low,

Tikka (1975) has shown that in cluster bean,
positive correlations of pod number and pod lenith on
seed yleld were due to thedr indirect effects through
cluster per plant and seeds per pode Tho direct af‘fect
of pod length was negative.

Path analysis in pea by Singh and Singh (1970)
revealed that branch number, pods per plant, secds per
pod and 100-secd wolght were the important yield contri-
buting characters. Srivastava gt gl. (1975) reported
that nunber of pods per plant, pod length and number of
seeds per pod had high direct effects on yleld in pea.
According to Tikha and Asawa (1977), maximun weightage
should be iiven to seed size and pods per plant in
salecting high ylelding genotypes in Deas.
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MATERIALS AND MLTHODS

A field experiment for the analysis of genetic
veriability correlations and path coefficients in
snake gourd (Irichosanthes anguina L.) was conducted
during the summer scason in 1977-78 (Deceumber-April). The
experiment was conducted in the fields of the College of
Horticulture, Vellanildiara.

HAT: RIALS

Twonty~five diverse sneke gourd types, collected
from different parts of Kerala State and maintained in
the dopartment of Olericulture, College of Horticulture,
Vellanikkara were used for the study. These types vere
gelfed for two generations when avparent homozygoslty was
achieved. Selection was based on visugl morphologicol
characters of fruit, given in Iable 1.

!ETHODS
Layout of experiment

Tho ezperiment was laid out in randomised block
deosign with three replications. Each replicotion
consisted of 25 plots, one for eacn type. Three nlentis
wers raised in each plot end a spacing of 3 If was given

botween rows and between plants.




Table 1. Morphological frult characters of the
snake gourd tyves
9 Colour Longth Girth in the
we middle
TeAe 1 White Short Narrow
Tode 2 Green 8hort Narrow
Tehe 3 Light green Hediun-long Broad
T.Ae b Vhite Short Narpou
TeAe 5 Green Medium=long Narrow
Tode 6 Greenish vhits Very short Broad
T.Ae 7 White Short Harrow
Tele 8 Greenish white Short Rarrow
T.4e 9 White Short Broad
Teds10 Greaen Very long Broed
T.A.11 Daxrk green Very long Broad
T.Ae12 Greenish white Short Narrov
TAe13 Green with wnite Xong ! Nerrow
stripes
T.A.14  Whito with green Vory long Broad
stripes
Tale15 Graen Very long Baveovw
T.A.16 Greenish Short Narrow
TelAe1?7 White Long Rarrow
T.4.18 Green with waite Hodium=long Broad
stripes
TeAe19 Bottle green Long Broad
T.As20 Light green with Short Narrow
white stripes
TeAe21 Iight green Very long Narrow
T.A022 Green Short Rarrow
Tede23 Walte with greenish Medium-long Broad
atripes
TeAu2lt Whitish green Long Rarrow
T.A2H Wnite Medium-lang Broad
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Fleld oultyre

The seeds of the 25 types of snake gourd were
sown at the rate of three seeds per pit, on 10.12,1977.
After germination, only one seedling was retained per
pit and the rest wers romoved.

Farm yard manure was basally spplied at the ratse
of five tomnes per hoctare. Inorganic fertilizers were
applied at the rate of 56 kg N, 56 kg P nnd 56 kg K per
hectare as d@mmonium sulphate, super phosphate and murlate
of potash respectively, in three equal doses, one before
sowing and later at 15 days interval after germination.
Regular irrigations were glven on ell the days from sowing
till narvesting wes over. Pandal was erected for the
plents to trail and care was given to seo that the vines
of one plant do not overlap with the space provided for
the adjacent plants. During the cropping period, prophy-
lactic plant protection measures were token as per the
rocomnendations. The harvest of the crop was completed on
Se4e1978, Information regarding the temperature, reinfall
and hunidity during the period of the experiment is given
in Appendix I.
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The following 21 characters were selected for

the present studies,

1,
2,
3.
L.
5.
6.
7.
8.
9o

10.

1.

12,

13.

.

15.

16.

17.

18,

19.

20.

21.

Days for opening of first male flower.
Days for opening of first female flower.
Node at which first female flower appeared.
Nunmber of female flowers.

Length of main vine (M).

Number of primary brencnes.

Humber of fruits per plant,

Yield per plant.

Days for maturity.

Length of fruilt (om)

Girth of fruit (cm)

Weight of individual fruit (g).

Flesh « thickness {(um)

Number of seeds par frult,

390, - seed welght {(g).

Vitamin C content {wg/100g edibla fruit).
Crude fibre per cont,

Crude protein per cent.

Pexr cent ash content.

Percentage P.

Perceontage K.



Table 2, Dotails of number of plants and/or fruita
geleoted for tsking the observations
Detalls of number
S overvataon o
teking observation
1« Days for opening of first All plants
male flower
2. Days for opening of firat =do=
female flower
3s HNode at wnich first female =doe
flower oppeared
b, Kumber of female flowers Madle row
5. ILength of main vine ALl plants
6. Husber of primary branches * wdo=
7. Yumber of fruits per plant =do=
8. Yield per plent «do=~
9. Days for maturity 6 Fruits/plant
from all plants
10. Length of fruit =do=
11 Girth of fruit w0
12, Weight of individual fruit «dgm=
13. Flesh - thickness ¢ =do=
1. Number of seeds per fruit »do=
15 100 = Seed weight All plents
16, Vitamin C content One fruit/plant/plot
17. Crude fibre per cent =do=~
18. Crude protein per cent wdo=
19. Per cent ash content -d0=
20, Percentage P ~dp-
27, Porcentage K «do=




Qhservations

For taking the observations, plants and/or
fruits vere selected as detailed in Table 2. The
average values of the characters per plant for every
type were worked out for each bloeck, which were used
for further statistical anslysis.

adu
1e s [} of first 8. _Floul
The numoer of days were counted from the date of

gowing to the date when the £first male flower openesd,
in all the plants,.

2+ Dgvs for oneninz of first femglo flowex

The number of days wers counted from the date of
sowing to tho date when the first female flower opencd,
in all the plants.

3. K u] rat_feo ayp _gb
The nodes were counied from the lowest to the one
at which the first female flower emerged, in all the plants.

4. Number of fomale flowors
Tne number of female flowers wers counted every
day as and when they opoen, stariing from the day of
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opening of the first female flower, in the plants of
the middle row.

Se 4 X vin

The plants were pulled out when the harvesting
was over and the length was measured from the root
initistion point to the tip of the mmin vine, in N, to

the nearest cn.
6o =) D, Id

The number of branches originating from the main
vine were recorded, in all the plents, after the plants
vere pulled out.

7. Bupber of fyults per blant

The number of frults in cach plant was counted as

and when the fruits were harvested.

8. Yield per plont

The weight of fruits harvested from each plant was
recoxded separately, in kg, to the nearest ten grams.
9« Days for maturity

Tho number of dsys from the day of opening of the
female flower to the day of ripening and harvest of the



fruit were counted, in six fruits per plent, fron
all the plants.

10, Length of frult

The length of six fruits from each plant was
rocorded separately in cms., o the nearcst one tenth

of 2 cn., after they werc harvestod.

1. Girthof fruit

Tne girth at the mlddle of six fruits from each
plant was recorded separatoly in cms., to Lthe nearsst

one tenth of a cm., after they were harvested.

12. Helght of individupl fyuit
Tae welght of six fruits from each plant was

recorded separately in grams to the nearcst ten grams.

13. Floshethichngsg

The fruits were cut and the thickness of the £lesh
at the middle were measured with a micromoter,
fruits each, from all Plents,
tenth of g mm,

. Hugber of seeds per fruit

The number of secds ner fruit vore coun
frults each, from all the plants,

in six
in m., to the nearest ong -

ted in Bix
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15. gaad v

Tho welght of 100 seeds from each plent wes
recorded in grams to the hearest one hundredth of a granm.

For estimating the following chemical constitucnts
of frult, one frult per plant was harvested at random, on
the 25th day of flower opening, from the middle row of
each replication.

16+ Yitomin C content

Samples were tzken from the middle portion of the
fruits and macerated in a pestle and mortar, adding two
ber cent metaphosphoric scld -~ acetic acid stabilising -
extracting solution end vitamin ¢ contont was estimated
by the 24 6 - dischlorophenol - indophencl visugl titration
method (A0.A.C., 1960). Tho value was expressed in mg
of vitamin C per 100 g pf frult, on wet welght basis.

17' b: nt

Onc gram of tha dried and powdered flesh of the
fruit vas extracted with 1.25 per cent H,80; and then
with 1.25 per cent HaOH. The residue was then washed with
acetone to estimate the crude fibre contont (A.0,4.C., 1960),
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18. Crudo protein oer cent

0.1 g of the dried and powdersd flesh materdsl
was wolghed accurately and nitrogen content was estimated
by macrakJeldahl method, The protoin content was
calculated by multiplying the value of nitrogen by 6.29
angd the raesulting value was expressed in grams pex 100 g
of frult, on dry weight basis (A.0.A.C., 1960).

19. Per ce sh_con

2 g of the ground frult sample was weighed
accurately and heated to 600°C in a muffie furnace for
four hours. It was then cooled in a desiceator and
welghed again. The percentage ash content was calaulated
on the basls of dry woightu of the ground material
(A.0.ACey 1960)0

The ash taus obtained was extracted with Hel and
this extract was used for the estimation of phosphorus and
potassium,.

20. Pexgentnze Phosphorus

Phosphorus was estimated in a 10 ml aliquot of the
licl extract using venadomolybdophosphoric yellow colour
mothod, in nitric acid system (Jackson, 1973).
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21, ent 8

Potassium present in an aliquot of tne Hel
extract vas estimated by flaume photometric method
(Jackson, 1973).

Statistien) onalvsls

The mean values of the eharacters for every type
in each replicetion was taken as tho value of that
particular replication for ell the calculations. The data
thus obtalned were pracessed for analyses of variance,
genotypic and phenotyple variances, heritabllity, gcnetic
advance, genetic gain, genetic coeffiglent of variation,
gonotypic and phenotyple correlation coefficients and path
coefficlents,

Sonatic varinbility

The onalysis was done by the method suggested by
Panse agnd Sukhatome (1961) for randomised block design.
The variations awong individuals caused by genetlc ressons

vere measured by using the formula:

Vg = HMSV = VB
R
tihere Vg
M3V
VE
N

Genetic variance

Mean sum of squares of types
EBrroy varlance

Humber of replications

uunnu
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fhenot xrlab:

The actual visusnl variation among individuals
1s due to the genetic as well as environmental causes.
This was calculated using the formulat

Vp = Vg + VE
where VP = Phenotypic variance
Vg = (Genotypic variance

VE = DIEnvironmental varlance
Hexitability

Heritability is the potentiality of an individual
to inherlt a particular character to its offspring. In
broad sense, it is equivalent to the total genetic variance
divided by the total phenotype variance and is expressed
in percentoge, The heritability in broad senseo was
calculatod by the formula suggested by Burton and Devane
(1953) and Johnson gt gl. (1955%)where it 1s givens

H = Yz2x100
Vp
where H = Heoritability

Vg = (Genetic varlance
Vp = Fhenotypic variance



Espocted gengtic pdvenco

At s certain level of selection pressure, the
shift of a population towards the superier side of
genetic action is meant by genotic advance. The genctic
advance of the population under these studles was
caleulated by the formula given by Lush (19%9) and Johnson
at al. (1955 a) at ),f:l.ve per cent selection pressure
using the constant K as 2.06 given by Allard (1960).

GA:%:»/EP:R

= !s X K
Sp

where GA = (enetic advmnce
Vg = Genetic varience
Vp = Phenotypic variance
K = Selection differential (econstant)

Senetic gain

Genetic gain is the parcentage of expected genatic
advance based on the mean of the particuler character
under study. Ihe method for the assossment of genetio galn
suggosted by Johnson gt al. (19552 )was used, which is
a8 followss
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Gonetic gain (G.G.) = GA_ x 100

X
vhere GA = Genetic advance
% = Mean of cheracter

Genetic coefficient of variation

To work out tho magnitude of genetic variation
in a character, genetic coefficient of variation was
calenlated by the formula suggested by Burton (195%) which
13 as follows:

Genetic coefficient of
variation (G.C.V.) = /g x 100

X

vhere Vg = Genetic variance

74 = Mean of character

Genotypic and phenotvpic covarisnces sand correlstion
goefficients

The genotypic and phenotypic covariances were
worhed out in the sare waoy as the variances were calculated.
Mean product of the expectation of covariance analysis is
cimilar to the mean square expectation for analysis of
variance. The phenotypic and genotypic correlation
coefficienta were worked out by substituting the genotypic



and phenotypic covariances ond variances in the foraula
suggested by Fisher (1954) end Aljbouri gt al. (19%8).
Gonotypic coyrelation

coefficient between two = r 1.2 a g cov 1.2
characters (1) and (2) \/CP’B. 1) (..a. 2. 2)

Phenotypic correlation " -
cosfficiont botween two = Y5 12 = Dcov 1.2

charaeters (1) and (2) Vi Bel) (2 De2)

[i]

where g cov 1.2 = Genotypic covariasnces of
characters in palrs

p cov 1.2 = Paenovypic covariances of
characters in pairs

q—?‘g.‘l = Genotyplc varlance of the
first character

4_23.2 = Genotypic variance of the
second character

d_apd = Phonotypbic variance of the
first charactor

.,-29.2 = Phenotypic variance of the

second chiaracter

Bath cosfficient gnalysis

The principles and technlques suggested by Wrignt
(1921) and L1 (1955) for the cause and effect system vere
adopted for the analysls, using the formula given by
Dowoy and Lu (1959). Since almost 211 the worpaoclogical
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tralts were significantly correlated at one per coent
levcl with yleld, tho followving characters were
selocted for path coefficlent analysis.

1.
2.
3
Y,
Ge
6.
7.
8.
9
10,
1.
12,

13.

Number of frults per plant,
Vleight of individusl frult,
Length of main vine.
Nunber of female flowers.
Humbsr of primary brenches.
Days for maturity.

Node at which {irst female flowar appeared.
Longth of fruit.

Girth of fruit.
Fleah-thickness.

Humber of seeds per fruit.
100 - Beed weight.

Yicld per plent.

The design adopted by Durate and Adams (1972)
was chosen for further analysis of path coefficlent.

Number of fruits per plant and velght of individual

frult wvere tahen as first order componants beceuse these

two characters wore the major causes to influence the yield.

The other characters weres tzken as sccond order components



as their mein effects vere oxpressed through number

of fruits per plant and weight of individual frult,

to bring about an ultimate change in yleld. Aumong the
second order components, length of nmain vine, number

of female flowers, numoer of primary branches, days for
maturity and node at which the first female flower
appoared vere taken as components of mumber of fruits
per plant and tho characters 1like length of fruit, girth
of fruit, flesh=-thickness, number of seeds por fruilt end
100 = seed weight were considored as components influencang
welzht of individual fruit.

The following three sets of linear eguations
were cumployed for working out the palh coefficients,

I’irs rde ompopents
T1,8) =P8 * T1,2) Fa.8

Ti2,8) =P2,8 * ¥1,2) Pq.8

Rosidusl effect (P, 13) = J1-®

2 .2 2
R = P° 1.8 + P% pg¥ 274 0) Prq,8) Po.g
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Se order compongnts

(a) Bugber of £ruitn ner piant gnd its corponents

T(3,1) = P31t T30 et * T(3.5) P51 * F(3,6) Yot
* 83,7 Ppa

1) ° Tn,3) P37 Puat T,5) Psaa t Pu,6) Pea
* Tu,7) Fp.1

T(5,1) = T(5,3) F3.1° (5,40 Puot* Foa* ¥(5,6) e
* T(5,2) P71

T6y1) © T(643) F3.1* T(6y%) Pha1* T(6,5) F5.1* Foun
+T(6,7) Pp.1

T(7,1) = T(7,3) T3 * T2, Bt T7,5) Fsa
+ T9.6) Fo.1 * Ppaa

Residual effect (E‘z 4 = m
Bz grP, v25P, Py Ta,g
EAY A
vhere P:l..1 = Path coefficients

Ty 3 = Genotyplc correlation coefficlents
e between all possible combinations
of casual factors.



(b) Weleht of individugl fruit gnd its components

r(8,2) = P8.2 * ¥(8,9) Fo.2* ¥(8,10) F10.2 * ¥(8,11)

Pyt.2 * 7(8,12) P12.2

*(9,2) = 7(9,8) F8.2 * Fg,2* ¥(9,10) F10.2 * T(9,11)

Pq.2% ¥(9,12) P12.2
T(10,2) ¥ (10,8) F8.2 * ¥(10,9) F9.2* P10.2
*T(10,11) P11.2* T(10.12) F12.2

T P +7r P
r(11’2) s x'(11’8) P8.2 + {11,9) "9.2 (11,10) 10.2

+Pyq.2 * T(11,12) P12.2

T(12,2) = T(12,8) Po.2 * T(12,9) F9.2 * ¥(12,10) F10.2

* Taz,11) Praz * Pz

Residual cffect (Px.e) = 1-R

Rz o8 , +22P12 P2 T,y

1 £
where
1’1.2 = Pata coefficients
ri. 3 = Genotypic correlation coefficients

between all possible cowbinations
of casual factors

41
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RESULTS

1. VARIABILITY STUDIES

Mean, range and variation around the meon are
the besic parametors of quantitative varianbility.
The values of thesc paremeters of the 25 snanke gourd
types in respect of 21 characters studied are furnished
in Table 3 ond Fig. 1, 2 and 3. The analysis of variance
presented in Table ¥ showed that the 25 types showed
slgnificant difforences with rospect to the characters
studied, Table § includea the estimatos of phenotypic,
genotypic and environmantal variances, The genotypic
coefficient of variation, heritability, expected genetic
advance and genetlic gain are furnished in Table 6 and
Tig.+ and 5.

1.1 Davs for opening of first male flowey

The mean number of days for the opening of first
nale flower ranged from 36.22 to 4%5.00 with a general
mean of 39.17 days. Maxirum nunmber of deys was recorded
for the type T.A.23 and the minimum for T.A.20. The
phenotypie variability present was low (%.97), the genetic
component (2.92) being slightly higher than the envirormental



Table 3. Mean, Range, 8tandard error and Overall mean of the characters studied

Dgys for

Days for

Node at

Length
of

Rumber Kumber of

Number
No. Tmes  OPTicEy OPOHTS, faen.lTUt of Sein vine prmary  pes
male female flower ﬁ‘gﬁ]e'gs (metres)  branches plent
flouer flower appeared
1. 2. 3. L. Se 6. 7. 8. %
1¢ T.A. 1 37.67 46.78 18.11 22,66 4,90 4.56 15.1%
2. T.le 2 39.67 47.00 16.89 33.66 L.49 4,67 14,22
3. T.A. 3 38.4% 47,33 16.67 46.00 L% 511 10.67
he Tode & 37.00 45.33 16.67 43.33 4,18 5e22 184k
S T.A. § 38.67 47.67 17.78 28.66 %.01 %.33 9.00
6. T.A. 6 37.55 47.22 18.00 45,66 5.65 6.00 13.89
7. T.A. 7 37.%4 46,11 15.11 31.66 4,20 5.66 10.22
8. T.8. 8 37.67 45.33 19.00 29.66 4,12 5.5 17.33
9. T.A. 9 39.11 47,00 18.00 24,00 IR | 6.00 10.89
10, T.A.10 38.67 49,11 18.67 31.33 SJlle 5.56 15.00
11e TeAe11 37.67 49,33 17.78 30.66 5.58 6.22 1%.78
12, T.he12 10,00 4%7.57 16.78 44,33 5.11 5.33 13.55
13. T.4.13 38.59 47.11 17.22 34.33 %.65 6.55 15.22
MW ToAetl LY RN 5%.22 20.11 25.66 4,57 645 13.00
19, T.Ae15 40.11 484 17.78 39.66 %.50 6.33 13.45
16. T.A.16 32.88 46.89 17.67 .33 519 5.22 12,22
(Contd.)

ey~



(Table 3 contd.)

1. 2. 3. 4, 5. 6. 7. 8. 9.
17. T.4.17 39.22 48.33 17.67 16.66 L. 7% 5.67 8.11
18. T.A.18 %1.00 47.22 18.22 .66 5.72 6.56 11.78
19. T.4.19 40,89 50.%5 19.67 53433 4,58 6.33 18.89
20. T.A.20 36.22 45.78 19.33 33.33 .38 6.22 13.33
24, T.A.21 36.67 45.56 15.78 35.00 Se21 9.33 15.56
22, Tl.he22 40,11 h7.11 16.89 29.33 4,66 5.33 15.89
23. T.A.23 45.00 51.33 22,11 22.33 49 6.67 11.67
24, T.Ad2l 3700 50400 17.00 40,33 %.70 7.00 13.45
25. T.A.25 41,22 51.00 23.%% 29.66 617 5.67 8.34
Overall Mean(®) 39.173  47.769 18.093 33.213 4,825 5.702 13.361
Range 36.22« 45,33~ 15.11- 16.66- 4,01= 433~ 8.11~

45.00 51.33 23.%% 53.33 6.17 7.00 18.89
8.E.(d) =+ 1.3 1.712 1.55% L.24, 0.531 0.864 355

vH77



component (2.05), The genotyplc coefficient of
variation was only %.36 per cont. Heritabllity estimats
vas moderate (58.79 per dent) and the expected genatic
advance (2,70) and genetic gain (6.89 per cent)
exhiblted low values.

1e20 s for o st

The mean number of days for the opening of the
first femele flower ranged from #5.33 to 51.33 with a
genersl mean of 47,77 days. Maximm number of days wes
rocorded for the type T.A.23 and the minimum for T.A.W
ond T.4.8. The total variability prescnt was low (5.21)
of which the error variancs (2.93) was slightdy highor
than the genotypic variance (2.28). The genotypiec
coofficicnt of variation was only 3.16 per cent. The heri-
tability (43.69 per cent) expected gemetic advance (2.05)
and genetic gain (4.30) cxhibited low values.

t43. Node gt which first fomgle fiowar gopoared

The characteor exhibited e range of 15.11 to 23.4%
end an overall nean of 18,09, The type T.A.25 showed
mexirum delay and T.A.7 the winimum, in terms of nunber of
nodes, for appearance of the first female flower. The low
phenotypic varinbillty estimated (%.93) was shared elmost
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equally by the genetic (2.5%)and emvironmental (2.42)
components. The genetic coefficlent of voriation

{8.76 per cent) heritazbility (50.99 per cont) snd
ecxpected genotic advance (2.33) showed only comparatively
low values. Tho genetic gain of the character was 12.88

per cente
Telbe £ 1owe r A

This character exhibltcd a very wido range of
16,66 to 53.33 and the general mean was 33.21. The
maxinun number of female flowors was produced by tho type
TeAe19 and the minimum by T.A.17. The high phenotypic
variance estimate of 91.42 wns mainly contributed by the
genetic component (?3.41), the exrrur variance being only
18,01, The gonotypic coefficicnt of verlation was falirly
high (25.80 per cent)s The expectod genetic advance
(15.82), heritability (80.30 per cent), and genetic gein
(47.62 poer cent) slsc exhibited falrly good values.

1.5. Length of main vine

The length of the maln vine ranged from 4&.01 to
6.17 metres with a genoral mean of 4%.83 metres, the
maximun being in the case of T.4.25 and the ninimum in
T.A¢5¢ The variance estimates were very low (Vp = 0.52,
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V3 = 0.2% and Ve = 0.28). The genotyplo coefficient
of variation was 10.14 per cent. Heritability
estimates recorded a low value of 4%7.82 per cent. The
expecled genetic ndvance and genetie gain also recorded
dov values (G A = 0,70, G.6, = 3.49 par cent).

1460 O, ches

The mean numbor of prilizary branches in the
different sncke gourd types ranged from %.33 %o 7.00
with a genorel mean of 5.70. TeAe2W had the meximum
number of primary branchos vhereas T.A.5 had the mintwum.
The variance estimates (Vp = 0.93, Vgs 0.69, Ve = 0.24)
ware Jow out the heritability showed a high value of
73.68 per cent. The value of expected genetlc advance
(1.46) wvas low. Tho genetic coefficient of variation woes
14,52 per cent. An improvement of 25.68 per cent was
possible for the character as indicated by tho eatimate
of genotic gain.

1.7. Bumbexr of fruits per plpnt

The range of this charactor was 8.11 to 18,89 the
naximum pumber of fruits heing in the type T.4.19 end the
minimm in T,A.17. The types T.A.b (18.44) and T.A.8
{17.33) closely fallowed T.A.19 in the number of fruits



produced per plant, IThe genersl mean of tho character
vas 13.36. The varisbllity present in the types were
not appreciable (Vp = 16.22, Vg = 4,21, Ve = 11.01).
Heritability recorded a low value of 20.09 per cent. The
values of cxpected genetic advance (2.17) and genatic
galn (16.20 per cont) wers also low., The genetic coeffi-
cient of varlation (15.36 per cent) exhibited a moderate

value,

1.8. Yiold ver plant

Yield per plent showed a genersl mean of 5.51 kg
and a ronge of 3.02 to 8.92 ks The highest yield was
recorded by the type T.A.19 followed by T.A.13 (8,33 kg),
Todetlr (7.6% hg) and T.A.18 (7.09 kg)e TuAe? was the
lowest ylelder. The varlance estimates were low (Vp = 4.23,
Vg = 1.98, Ve = 2.25). The genotypic coefficient of
variation exhibited a high value of 25.55 per cent. A
moderate heritability of 45.90 per cent was noticed. The
expectod genetic advance was 1.97 and the valuo of genetic
goin indicated the possibility of improvement by 35.66

per cent,

19+ Ravs for moturity
The mean number of days taken for maturity ranged



Table 3 (contd.)

sl Iicld Days Length Girth Height-iof Flesh- Nurber of
NO. Types Per for of of individual thlckness sceds

* plant matu- fruit fruit fruit (xz) per

(kg) ity (cw) (cm) (g) fruit

1. 2. 10. 11. 12. 13. 1%, 15. 160
1. ToAe 1 4,52  37.08 56,42 1%.59 306.05 5.59 42,39
2. T.Ae 2 3.93  36.19 50.8% 13.64% 281.42 4,81 35.3%
3. T.Ae 3 3.95 37.70 62.47 17.15 377.37 529 29.48
4 T.A. & 6.0 36.76 59.95 15.0% 327.50 5.15 44,13
S T.Ae 5 3.19 36.01 64,81 13.08 3953.40 519 30.31
6. T.A. 6 4,31 35.7% %5.08 16.21 302.81 5.20 39.28
7 T.A. 7 3.02 37,47 91.54% 15.56 302.97 5.49 44,31
8. T.A. 8 k.95  38.32 59.42 13.15 285.9% 6.02 48.21
9 T.Ae 9 %.97 36.83 53.66 16.47 455.00 6.12 39.13
10. T.4.10 6.70  36.76 89.53 17.61 453.35 5499 64.86
1. T.Ae11 6.71 38.36 80.21 16.31 476.73 5.7% 62.69
12. T.A.12 4,90 38.0% 56.65 14,63 379.76 5402 45,9
13. T.A93 8.33 37.29 73.5% 15,09 548,95 %.81 47.7%
1. T.A. 1% .64  37.02 89.59 19.13 586.6% 6.21 41,18
15. TeAelS 6.83  37.41 87.52 15437 523.28 509 46.53
16. T.A.16 %.19 38,48 55.0% 14.67 382.60 6.30 41.86

(Contdo)

L
NG



(Table 3 contd.)

1e 2. 10. 11. 12 13. . 15. 16,
17,  2.4.97 3.1 38.39 2.9 15.45 404.53 6.19 47.77
18, T A8 7.09  36.86 64.57 17.40 610.56 Selkls 35.02
19.  T.A19 8.92 42,75 75.92 23.62 495.63 5440 46,40
20.  T.A.20 3.60  37.82 58.76 .04 267.70 6.12 Fee21
21, T.A21 6.61  37.90 82.81 .82 419,67 6406 W52
22, T.d22 3.03  37.60 57.7% .96 321.37 5.79 51.40
23.  T.A.23 5.73  36.29 67.22 17.34 515.89 5426 46.66
e Toha2l 6.66 38 70 - 16.01 506,90 LR X] 43,61
25.  TeA.25 6.81  %0.09 62.91 2.1 858.03 6.57 39413
Overall Mean (X)  5.511 37,767 664161 16.219 k29.762 5.572 43,684
Bange 3.02~  35.74= 45.08- 13,08~ 267.70~ boly3~ 29,48~

8,92  k2.75 89.55 2 858.03 6.57 64,86
8.E.(d) 3 1.500  0.742 1.151 0.323 95.258 0.253 2.506

0%



o1

£rom 35.7% to 42,75 with a genoral mean of 37.77

days. The longest pericd for maturlity was talken by

the type T.A.19 and the shortaest by T.A.6. The variae
bility observed for the character as shown by different
variance estimotes (Vp = 2.43, Vg = 1.88, Ve = 0.55)
was not appreciable. The genotyplc coefficicnt of
variation was only 6.3% per cent. IHowever, heritability
estimate showed a high velue of 77.7C pexr cent. The
azpocted genetie advance (2.50) ond genetic gain (6,61

per cent) were also low.

1¢10. lenpth of fruit

The length of fruit exhloited e rangs of 45,08
to 89,55 cm among the different types with a general mean
of 66.16 cm. The longest fruits were produced by the
type T.A.1% and the shortest by T.A.6. Other types which
produced appraciebly long fruits were T.4.10 (89.53 cm),
T.A.15 (87.52 cm), T.4.2%1 (82.81 cm) and T.A.11 (B0.2% cm).
The varisnce estimates have shown that tae major contrie
butllon was made by the genetic component (Vp = 163.13,
Vg = 161.81, Ve = 1.32). The genotyplc coefficient of
variation wvas 19.23 per cent. Heritability recorded the
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highest value of 99.19 per cent among the different
characters studled. Expected genetic advance (26.10)
and genotic gain (39.45 per cent) also exhibited
fairly promising values.

1.11. Qirth of fruty

Mean girth of fruit ranged from 13,08 to 2h.t% cm
the maximm being recorded in Z.A.25 and the minimum
in the type $.4.5. 7The overall mean for the character
vas 16,22 cme The variance estimates exhibited low
values, of wvhich the error variance was nogligible (VD =
7.48, Vg = 7.38, Ve = 0.10). The genotypic coofficient of
variation was 16.79 per cent. The heritability estimate
recorded high value (98,60 per cent) while the expected
genetic sdvance (5.56) and genetic gain (34.25 per cent)
were of moderate magnitude.

1.12. t_of vidugl £

Moan weight of frult ranged from 267.70g to
858.03 g, the highest value being recorded for the type
T, A.25 and the lowest for T.A.20. Other snoke gourd types
1ike T.4.18 (610.56 g)y TeAetl (586.64% g), Tede13 (548.95g)
and T.4.19 (515.89 g) aleo had appreciably high average



fruit welght, The phenotypic, genotyplic and
environnental variances were 24276.78, 15202.72 and
907%.06 respectively. The genetic coefficient of
variation (28.69 per ccnt) indicated that the variation
due to gonectic causes vwas sppreclable. The heritability
{62.62 per cent) and genetic gain (46.77 per cent)
showed moderate values. 7Ths expected genetlc advance
was as high as 201.00.

1.13. Elesh.= thicjipesg

Flesh~thickness showed a narrow range of .43 %o
6,57 mn. The thickest flesh was observed in the type
TeA.25 wnile the type TeA.2W had the least flesh-thickness.
Variance estimates have shown that the greater part of
variation was contributed by the genetic cowmponeni. The
genotypic coefficient of veriation was found to be low
(9.72 por cent). High horitebility (84.:0 per cent)
coupled with low genctic gain (18.40 per cent) was recorded.

1.1, Number of seeds por fruit

Mean numbor of seeds por frult wes found to range
from 29,48 to 6%.86 with a genoral mean of 43.68. T.4.10
contained the maximum number of seeds in the fruit while



the minimmp was in T,A.3. The values of variance
estimated were high (Vp = 72.72, Vg = 66.17, Vo = 6.55).
The genstic coefficient of variation was 18,62 per cent.
The heritability (90.99 per cent), expected genetic
advance (15.99) and gonetic gain 36.59 per cent)
estimates were apprgclaeble.

1.1%, 300 -~ Sg izht

The range of variation for 100-seed weight was
from 27.31 to 3446 g with a general mean of 30.29 g.
The highest snd the lowest values were recorded by the
types T,A.17 and T.A.4 respectively. The various variancs
components and genetic coefficient of variation wers found
to have low estimates., Ihe horitability percentage was
moderate (63.69 per cent) and the genetic gain was only
to the extent of 10.47 per cent.

1¢16. Y, n C content

The vitamin C content in the fruiis ranged from
8.75 to 1939 mg per 100 g of fruit and the genersl mean
was 12.68 mge TeA.10 had the maximum vitamin ¢ content
wherzas the nminimum was recorded in the type T.A.21.
Other snako gourd types which contained cowmparatively
higher quantities of vitamin C in their fruits wers IT.A.12,



Table 3 (contd.)

81 100~seed Vitamin C Crude Crude Per cent Percen- Percen=-
No' Type weignt content fibre protein ash tage P tage K
* (e) (ug/1008 per per cent content
edibile fruit) cent
1. 2. 17. 18. 19. 20. 21. 22. 23.
1. T.4. 1 32.57 12.06 21.0% .28 7.87 0.22 2.30
2. T.A. 2 28.77 9.83 19.45 11.20 13.97 0.27 3.02
3. T.Ae 3 3R2.7% 15.40 15.01 7.00 5.66 0.18 1.93
L, T.A. % 2731 12.75 11.98 15.41 8.62 0.32 2.88
5. T.A. 5 28.27 3.1 1521 10.79 7.82 0.28 3.10
6. T.A. 6 27.77 12.06 18,79 9 .96 8.08 0.18 2.48
7. ToAe 7 28,81 11.15 15.93 8.5% 5.21 0.1 2.38
8. T.A. 8 27.87 .71 1%.59 7.83 6.76 0.25 2.0%
e TeAe 9 32.04% 15.21 15.96 5.25 13.16 0.40 2.81
10. T.A.10 30.18 19.39 16.65 8.36 11.45 0.27 2.76
1. T.A.11 30.53 11.36 18.10 8.8% 9. % 0.13 2.69
12. T.Ae12 30.03 16.%0 18.01 10.30 72.7% 0.11 2.39
13. TeAe13 29.52 12.38 15.25 8.44 5.82 0.20 2.36
1. T.A. 1% 28.76 4,28 18.08 7.02 6.60 0.29 2.36
15. T.A.15 28.45 9.83 18.99 6.17 6.79 0.20 3.10
16. T.A.16 33.82 9.88 14,38 4,73 6.81 0.15 2.5%
{Contd.)

Y



(Table 3 contd.)

1. 2. 17. 18. 19. 20, 21. 22, 23.
17. TeAa1? kR 12.50 11.98 6.52 6.67 0.28 2.4k
18. T.Ad18 29.93 10.11 20.91 9.28 8.62 0.15 2.69
19. T.A.19 29.12 9,62 20.27 11.62 5.92 0.33 2.4%
20. T.A.20 31.5% 11.29 117 8.62 6.51 0.19 2.47
21. ToAe21 31.56 8.75 1%.28 7.10 8.71 0.19 2,64
22, ToAd22 .37 10.4% 13.68  10.80 11.10 0.21 3.18
23. T.A.23 30.03 1%.91 16.6% 9.60 6.9% 2.87 2.8
24, T AN 30.62 13.80 16.59 10,98 6.3 0.27 3.21
25. T.A.25 28.14 15439 20,02 7.58 5.93 0.2h 2.69
Overall Meen (X) 30.289 12,675 16,518  9.049 7.922 0.229 2.630
Range 27.31= 8.75- 11e17= %.73= 5.21= 0.11= 1e93=-

.46 19.39 21.0%  15.41 13.77 0.40 3.21
S.B.(d) a 1.456 0.405 0.716  0.676 0.489 0.026 0.105
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Table W. Anglysis of variance for 21 characters in 2% snake gourd types (mean square values)

Character Repli- Types Error F values C.D.
cation (d.f=2k) (d.f.=%48) for P=0,05
(defa=2) types

1. Days for opening of first mnle flower 23.06 10.80 2.05 '5.28:: 2.38

2. Days for opening of first female flower 27.141 2,76 2.93 2.3 2.81
a- Node at which first femele flower appeared .M 9.95 2.4 <12, 2.55
. linmber of femals flowers 1.01 238.2 18,01 13.237, 6.97
5. Length of main vine (metres) 0.58 0.9 0.28 3.32°, 0.37
6. BRumber of primery branches 5.81 1.45 0.7 1.3 o 1.42
7. RNumber of fruits per plant 62.78 24,69 11.9 2.06, 0 5.68
8. Yicld per plant (ig) 8,07 8.49 2.25 3.770% 2.46
9. Days for maturity o.gg 6.21 0.55 11.29 " 1.22
10. Length of fruit (em) M. %86.76 1o 76750 1.89
11. Girta of fruit (cm) 0.73 22.23 0.10 211k} 0.53
12, VWeight of individual fruit (g) 14096.35 54682.22 907k.06 6.03,7 15633
13. Flesh-thickneas (mm) 0. 0.92 0.06 11’136 * 0.!'}1
1k, Number of seeds per fruit 26.19 209.07  6.28 32.69,, b1t
15- 100-Seed Weight (8) 2}072 13.29 212 6.26 - 2.39
16. Vitazmin C content (mg per 100 g) 0.76  20.10 0.16  122.32,7 0. g

17. Crude fibre per cent 0.03  23.82 0.51 B6uLi5e % 1.1
18. Crude protein per cent 0.31  19.56 0.6  42.8377 1.11
19. Per cent ash content 0.20 15.60 0.2% 65.21 0.80
20. Percentage P 0.0005 0.01 0.0007 214900 0.0%
21. Percentage K 0.06 0.3% 0,01 32.32% 0.17

* Significant at 5 per cent level
** Significant at 1 per cent level

28



T.A.3, T,A.25 and T.A.9. The varience estimates

were low and the environmental component was neglizible.
The gonetic coefficient of variation was high (20.3%
per cent). The heritability (97.59 per cent) and
genetic gain (41.39 per cent) also showed fairly high
values.

1417, e fibrs cen

The crude fibre percentage renged from 11.17 to
21.0% with a general mean of 16.52. Tho crude fibre was
minirum in the typs T.A«20. The varionce estimates warc
low and the genetic coefficicnt of variation vas 16,28
per cent. The estimates of heritability (93.81 per cent)
and genetic gain (33.67 per cent) were high.

1.18, Grude protein per eent:

Tho protein content in the difforent sneke gourd
types ranged from %.73 to 15.41 with a general mean of
9.0%. The maximum protein content was observed in the
type T.A folloved by T.A«1 (1%4.28), T.AL (11.62) and
T.A.2 (11.20). The minimum protein content was recorded
in T.A.16. The variance estimates have shown that a good
percentage of variation was contributed by genetic factors.
The genotic coefficlent of variation was 27.89 per cent.



Table 5.

Genotypic, phenotypic and orror varisnces of characters studied

Genotypic Phenotypie Error
Si. Character varlance  variance variance
No. vg) (Vp) (Ve)
1. Days for opening of first unle flower 2.92 4,97 2.05
2. Days for opening of farst female {lower 2.28 «21 2.93
l3. Hode at which firat fenmale flower appeared 2. 31 <93 249
re Huober of female flower pex plent 73.41 91.42 18.01
5. Length of maln vine 0.24% 0.52 .28
6. HBumoer of primery branches 0.69 0.93 0.2
7. Humber of fruits per plant h.21 16.22 11.01
8. 7Yicld per plant 1.98 L.23 2.25
9. Days for maturity 1.88 2.43 0.55
10. Length of fruit 161.81 163.1 1.32
11. Girth of frulk 7. 7ok 0.10
12. UYeigat of indavigual frult 15202.72 24276.78 9074,06
13. Fleshe-tnickness 0.29 0.35 0,06
1%, Number of seeds per fruit 66.17 72.72 6.55
15. 100 = Seed wewght 3e72 5.8% 2.12
16. Vitamin C content 6.6l 6.80 0.16
17. Crude fibre per cent 777 .28 0.51
18. Crude protein per cent 6.37 6.82 Q.u5
19« Per cent ash content 5.09 el 0.32
20. Percentage P 0.00% 0.01 0.001
21« Percentage K 0. 11 0.12 0.01




Tgble 6. Heritability, expected genetlc advance, genetic gain and genctic

coefficlient of varlation of characters stmdiled

Expected
&, Charactors Hortta- gonstic Senetic  g,c.v.
0. advance
@ (6.G.)
1. Days for opening of first mele flower 3'_8. 9 2.70 6.89 4,36
2. Days for opening of first femaele flower 3.69 2.05 %.30 .16
3. Node at whdch first femzle flover appeared 0.99 2.33 12.88 76
. Number of female flowers per plant 0.30 15.82 47.62 25.80
5. Length of main vine 47.82 «70 105 10.1%
6. Humber of primary branches 73.68 146 25.68 1%h.52
go Humber of f:uits pex plant 26.09 2-17 16.20 036
e« Yield per plant 45,90 1.97 35.66 25.22
9. Days for mﬂtunty 77.” 2-50 6.61 3.
10. Length of frult 99.19 26.10 39.45 19.23
11« Girth of frult 98.60 5.56 .‘3‘2.25 16.7%
12. Yeigat of individual fruit 62.62 200,10 77 28.69
13. Flosh-tnickness 8%.40 1.03 18.40 9.72
1%, Number of seeds por fruit 90.99 15.99 36.59 18,62
15« 100-8eed welzht 63.69 317 10.47 6.37
16. Vitaain C content 97.59 5.29 %1.39 20.3’-8»
17. Crude fibre per cent 93.81 5.56 33.67 16.
18. Crude protein per cent 93.40 2.02 55.92 27.89
19. Per cent nsa content M%.09 51 56492 28.49
20. Porcentage P 81.89 0.13 59.12 29.59
21. Percentage K 86.48 0.63 23.92 12.49

09
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The genetie galn was as high as 55.52 per cent.

1.19. Por _cont ash content

The msan value of per cent ash content ranged
from 5.21 in T.A. 7 to 13.77 In T.A. 2 with a general
mean of 7,92, Tho varience estimates showed predominance
of genetic component. The genetic coeffielent of
variation was 28.49 per cent. The heritabllity (%09
per cent) and gonetic gain (56.92 per cent) exhibited
fairly high values.

120, Pepgentago P.

Tho percentage of phosphorus in the fruits ranged
from 0.11 to 0.40 with a general mean of 0.23, Maxdmum
phosphorus was estimated in T.4.9 and the minimum in
TeA.12, The variance estimates were vory low. The herita-
bility (81.89 per cent), genetic gain (55,12 per cent)
and genetic coefficicnt of variation (29.55 per cent) had
comparatively very high values.

1.21. 2 14 {3

The potassium percentage of the fruits ranged
from 1,93 in TeAe3 to 3.21 in ToAe2ke The oversll mean
of the character was 2.63. The estimates 6f varisnce were
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low and the genetic coefficient of variation vas
1249 pexr cente The heritability and genetic gain
exhibited volues of 86,48 per cent and 23.92 por cent
respectively.

2e ON _STUDIES

In order to understand the various companents
of fruit and their extend of association with yleld and
among thewselves, the phenotypic and genotypic corre-
lation coefficients were worked out, The results are
presented in Tables 7, 8, 9, 10 and 11. In Fig.6 the
correlation coefficlents botween yileld and all other
characters are given.

2.1. Qorrelgtion betwgen yield gnd vicld components

The velues of genotypic correlation of all
characters were almost similar to that of phenotypic
values, although slightly on to the higher side,
indicating their strong inherent association with yield.
The highest positive association with yleld per plant
was observed of number of primary branches (rgu 0.82289,
T, = +0.33338) followed by vwelght of individual fruit
(rg =z +0.7720%, T, = +0.57624), length of fruit
(rg = +0.76378, T, = +0,51863), days for opening of first



Table 7. Cenotypic and phenotypic correlation coefficients of all the

characters with yield

Yield gsxl plant

Sle
No. Character Genotyplc Phenotypic
correlation correlation
coefficient cosfficient
1. Days for opening of first male flower + 047550, ¢ + 0.18178
2. Dgys for opening of first feuwsle f£lower + 0.75100 + 0.19629
’%. Node at which first female flouer appeared + 0.47170 + 0.16581
« Numbor of female flowers per plant + 0.30471 + 0.1791
5. Length of mazin vine + 0. g‘*%"*w +{0.1785.
6. Humber of primary branches + 0.82289 , + 0e3333
g. Bunber of fruits per plant o+ O.k-Ong Y + 0.5082%
« Dpys for maturity + 0.4520%, , + 0.36781,,
9. Length of fruit + 0.76378,, + 0.51963°,
10. Girth of fruit + 0.67971¢, + 0.566479,
11. VWeight of individual fruit + 0.7720% + 0.5762%
12. Flesh -~ thickness = 0.09015 , - 0.03513
13. lumber of seeds per fruit + 0.13803 + 0.31901
. 100 - Sced welght - 0.37497 ~ 0.20292
19. Vitamin C content - 0.02279 = 0.02550
16. Crude fibre per cent + 0.45395 + 033773
17« Crude protein per cent + 04,0299 + 0.0277
18. Per cent ash content ~ 04120 - 0.0822
19. Percentage P + 0.17200 + 0.14746
20. Percentage K + 0.40551 + 0.08299

* Significant at ¥ per cent level
*% Significant at 1 per cent agvel

€99
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&4

female flower (rg = +0.75100, Tp = +0,19629), girth
of fruit (rg = +0,67971, T, = +0.46479), days for
opening of first male flower (rg = +0.47550,

r, = +0.18178), node at vhich first femole flower

agpeamd (r!5 = +0,16581), ecrude fibre per cent

(rg = 40445395, T, = +0433773), days for maturity

(rg = +0.4520, T, = +0. 36781, number of sceds per fruit
(rs = +0,43803, T, =+0.31901) and number of fruits per
plant (rg = +0.40599, T, = +0,50824), Positive corre-
lations significant only at five per cent level were
observed with length of oain vine (r8 = +0, 34961,

T, = +0,17853) and number of female flowers per plant

(rs = +0.30471, rp = +0.17918). 100 = Bsed weight

(rg = =0s 37457, ¥, = =0.20292) had significant negative
correlation with yields The relationships of flesh =
thickness (rg = =0,09015, T, = =0.03513), Vitamin C
content (r8 = =0,1202k, Tp = - 0.08228) were negative

and nonesignificant while those of percentage P

(r8 = +0417200, Wrp= +0,1%746), percenzage K (rga +0.10551,
T, = +0.08299) and crude protein per cent (rg= +0.02995,

T, = +0,02775) were positive and non significant.
242a Q O 0! nen'

Highly significant positive phenotypic corre-
lations were obsorved betueen dzys for opening of first



Table 8. Phenotypic correlation coefficient (rp) for different pairs of morphological characters

Character x2 X3

%,

25

%

X4 Days for opening of first male flower +0.6646°° +0.!4-5689‘° ~0.01372

Xy Days for opening of first female flower
X3 Hode at which firat female flower appeared
X, Humber of female flowers

X5 Length of main vine

Xg Number of primary branches

X7 Bumber of fruits per plant

Xg Days for maturity

Xg Lengith of fruit

Xqg Girth of fruit

X494 Weight of individual fruit

¥4 Flesh - thickness

Xq3 Bumber of seeds per fiukt

Zqy 100 - Secd welght

+0.50501" =0.05536

=0 1400k

+0.02662
+0009693
+0.18290
+0.04719

+0.16255
+0.33570
+0e1 0759
+0.04368
+0.13046

* 8ionifaicant at § per centlevel
*3 B8ignificant at 1 per cent level

(Contd. )



Table 8 (Contd.)

Chgracter Xy g x9 xm
X, Days for opening of first male flower =0.21645 =0.16492  +0.14739 +0.!+1053:’
Xz Dgys for opening of first female flower -0.19601  +0.224h3  +0,36881 +0.56306“
X Hode at uhich first female flower appeared +0.04016 +0.23293 +0.11385 +0:52178
Xu Humber of female flowers +0.33130 +0. 26821 -0,12808 +0.19760
15 Length of mein vine =0.01852 40.13590 +0.07337 +0.35086
Xe Number of primary branches 4002269 +0.,16506  +0.29960 +0.28308
X7 Rumber of fruits per plant +0.17155  +0.10828 -0.05819“
Xg Days for maturity +0.20720 +0.57687
x9 Lengta of fruit +0. 28764
X.'o Girth of fruit
X." Welght of indlividual fruit
X12 Flesh - thickness
X1 3 NHunmber of sceeds per frult
X1l& 100 - Seed weight

(Contd.)

* Significant at 5 per cent level

** Significant at 1 per cent lovsl
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Table 8 (Cox:tdo)
C

Character X34 %12 %13 X

Xy Days for opening of first male flover +0.1+3216: -0.03361 +40.01632  =0.01372
X, Days for opening of first female flower +0.43%92 40 01405  +0.27851 =0.08735
x3 Node at which first female flowoer appeared  +0.28320 +0.271Mb' +0.02127 -0,23888
X!‘_ Number of female flowers ~0.,10981 ~0.4795% =0,22265 ~0.26097
X5 Length of main vine +0.28753  +0.17763 +C.10430 +0.06449
X6 Number of primery branches +0.,25920 =0.08029 +0.16906 -0,11306
X7 Humber of frults per plant ~0,3%071 -0,18072 +0.29%89 ~0.1954%
18 Days for maturity +0.20420 =0,21736  +0.16671 +0.06388
X9 Length of fn.dt +O.’+0760* +0.0795% +O.li-7217. ~0.04%122
X10 Girth of fruit +0.63570" * 40.24787  +0.07317  -0.16579
X411 Weight of individusl fruit +0.17598  +0.05371 +0.17835
X12 Flesh - thickness +0.11389 +0.26178
X13 Number of seeds per fruit +0.04849
X1h 100 - Seed weight

* Significant at 5 per cent level
*+ Significant at 1 per cent level

L/B?



Table 9. Phenotypic correlation coefficients (x‘p) for different palrs of blochemlcal

characters
Character Xz x3 X, x5 93

X1 VTitanin C content =0.03236 -0.07813 +0.03321 +0.2387?9’ «0.16607
Xy Crude fibre per ceant +0.15885 +0.0746 «~0.08000 +0.03858
X3 Crude Protein per cent +0.09977 +0. 10746 +0.21368
X,+ Per cent ash content +0.28098 +O.k565!+*
X5 Percentage P +0.2402Y%
x6 Percentage K

* 84gnificant at 9 per cent level

99



male flower and days for opening of first female
flower (rp = +0.6646) followed by girth of fruit
and woight of individual fruit (rp = +0,6357), The
phenotypic correlations betweon days for maturity
and girth of fruit (rp = +0,57687), between girth of
frult and days for opening of first female flower
(rp = +0,56306) and between girth of fruit and node
at which first female flower appeared (rp= +0.52178)
vere glso signiflcaznt at ono per cent level.

The phenotypic correlations were positive and
aignificant at five per cent level botween days for
opening of first female flower and node at which first
female flowor appeared, betueen welght of individugl
fruit and deys for opening of first female flower,
between velght of individual frult and days for opening
of first male flower, bsetween doys for opening of first
mgle flowor end node at which first female flower
appeared, between girth of fruit and days for opening
of firat mnle flower and between length of fruit and
welght of individual frult. The phenotypic correlation
between flesh - thickness and number of female flowers
ves negatlve and significant at five per cent levol.
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However, highly significant positive gonotypic
correlations vere obtained between (1) days for
opening of firat male flower and days for opening of
first female flower {i1) days for opening of first male
flover and node at which first female flower appeared
{111) daoys for opening of first fomale flower and node
at which female flower appeared (iv) mumber of primary
branches and days for opening of first malec flower
(v) number of primary branches and days for opening of
first fomale flower (vi) mumber of female flowers and
number of fruits per plant (vil) days for opening of
£irst fomale flower and length of fruit (viii) number of
primary branches and length of fruit and (1x) number of
secds per frult and number of fruits per plant. The
correlation between number of female flowers and flesh -
thickness was negatdive and significant at one per cent
level. The genotypic correlations of days for opening
of first male flower, days for opening of first female
flower, node at which first female flower appeared and
length of main vine, with girth of fyuit and with weight
of individual frult were also ponlitive and significant
at one per cent level. Girth of fruilt, length of frult
and nunber of primary branches also exhibited highly
significant positive genotypic correlation with weight
of individual fruit.



Teble 10. Genotypic corralation coefficlents (rg) for differcnt pairs of morpholozica

Character

Xy X3

% %

¥  Days for opening of first male flower 40.91293" 40.71940" * ~0.19785 +0.
¥o  Days for opening of first femsle flower +0.85835" 7 =0.15161 +0.
i3 Node at which first female flower appeared =0.35529 0.
By Number of female flowers +0.
b3 Length of main vine
X6 Number of primary branches
X7 Number of fruits per pilent
X8 Days for maturity
X9  Length of fruit
Xq0 Girth of fruit
X441 VWeignt of individual fruit
Xq2 Flesh - thickness
%13 Bumber of seeds per fruit
X44 100 - Sesd weight
(Contd.

* Bignificant at 5 per cent level
= Significant at 1 per cent level




Table 10. (Ccntd.)

Character X7 X8 X9 X10
X; Days for opening of firat male flover ~0.30%19 ~0.06378 +0.19796 +0e 53766"
X, Days for opening of first female flover -0.34879  10.38283  +0.54868" 4086216,
X3 Hode at whica first female flower appeared -0.1&9112““l +0.281{-65* +0.17103 +0.72928
¥),  Number of femole flowers +0.52013 +0.32613 -0.13727 +O.176!+5*‘
Xg length of main vine =0.35982  +0.16406 +0.05376 +0-55582_
Xg Humber of primary branches +0.03768 +0.14812 +0.6953% +0.46232
X7 Humber of frults per plant +0,21770 +0.18240 =0.,1085%
Xﬂ Days for maturity +0.23452 +0.6395%
K9 ILength of fruit +0.28963
X1° Girth of fruit
X" Welght of individusl fruit
X420 Flesh = thickness
X, 3 HNumber of secds per fruit
Xq, 100 - Seed veight

(Contad.)

* Significant at 9 per cent lovel
=% Significant at 1 per cent level

Ly



Table 10. (Contd.)

Character xﬂ X1 2 X.‘ 3 xm
X1 Days for opening of first male fiower +0.68468"  -0,04031 -0,01399 -0,03339
X  Days for opening of first femslc flower +0.94797" F  +0.00587 40039321  -0.16079
X3 Hode at vhich first femgle flower appearcd +0.897’+5" +0.108229. -0.02789 -0.20828
% HNumber of female flowers «0,05279  =0.5373 ©  =0.26735 -0. 36221
¥  Length of main vine +o.6951»3:“ 40423190 40.2046 +0,08464
%  Mumber of primery branches 40470373 " +0.163uh +0.17615 ~0.11858
¥  Number of fruits per plant -0.25410  -0.28807 +0.57083"%  -0.22036
J8 Days for maturity +0.38583 +0.13459 +0.17021 +0.10097
¥9 Length of fruit +0.53257" 4013222 +0.58563°  ~0.04965
¥40 Girth of fruit +0.81900""  40.26307 +0,06358 «0.19811
X11 Welght of indivicual fruit +0.20351 +0.09238 +0,1984Y
%12 Flesh - thickness +0.15573  40.40197"
¥43 Bumber of seeds per fruit +0.08442

¥4 100 - Seed weight

* Significant at 5 per cent level
=% Significent at 1 per cent level

el



Table 11. Genotypie corrslation coefficients (rg) for different pairs of blo chemical

characters
Character % %3 X, A5 X
x, Vitamin C contant -0.03393 «0,0729% +0.04075 +0.25578 ~0.11598
X, Crude fibre per cent +0.17143 +0,07578 -0,08837 +0.0386%
X3 Crude protein per cent +0411629 40.16392 +0.27076
%,  Per cent 2sh content +0.31682  +0.45007"
X5 Percentage P +0.24873

36 Percentage X

% Signifiecant at 5 per cent level

),
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The genotypic correlations between lenith
of pain vine and node at which first female flower
appeared, betweon number of primary branches and
node at which first female flower appeared, between
number of feomle flowers and days for maturity,
between number of primary branches and girth of fruit,
batween flesh~thickness and node at which first female
flover gppeared, betwsen flesh - thichness and length
of maln vine, betwoen numboer of seeds per fruit and
doys for opening of first female flower, between number
of seeds per frult and length of fruit and between
flesh « thickness and 100 - sged wolght were posilive
but significant only at five per cent level. A4l1 other
intercorreclations between the morphologicel traits were
non-signiflcant.

The blochemical characters studied did not show
significant intercorrelations except for the corxrrelation
slgnificant at flve per cent level exhibited betwean
per cent ash content snu percentage K (rp = +0.4565%,

¥y = +0.19007).
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3. PATIH COEFI'ICIENT ANALYSIS

3.1, 8t_order components (ZLablg 1 I -
3.1¢1. Yi0ld per plant v/s number of fruits paer pilopt

Path analysls revealed that number of fruita
per plant had consider.ble posative direct effoct
(+0,6%372) on the yield per plani. However, its indircect
effect on yield via welght of individual fruit was
negative (~0.23773). Thus the total corrclation
coefficient (rg = 0.,140599) was only a part reflection of
its direct effect as partly it was nullified by the
indirect effect through weight of individual fruit.

3etee ne t v/s _weight of individusl fruit

The simple genotypic correlation coefficlent of
wolght of individual fruit with yicld per plant was
+0.7720%, Tne dircct effect was estimated to be very
high and positive (+0.93560). Iere also the high positive
direct effecet was partly nullified by its negative lndirect
cffect through number of fruits per plant (~0.16356).

3.2+ Second order compononts

3e2e1 ber of S D 1ant and 1ts componen
(Table 13 and Fig.7)

3.2.1.1. Nupbor of fruits per plant v/s Jength of naln ving
The negative correlation cosefficlent of «0.35982



Tgble 12. Patn coefficient analysis ~ Direct (underlined) and indirect
affects of first order components of yicld

Humbeyr of Wedight of Genotynic
Character Cruits individunl correlation with
per plant freit (g) yleld per plant

Fupber of fruits pexr plant 2064372 -0.23773 +0.160599

Welght of individual fruit =0.16356 +0.93560 +0.7720%

Residuzl effact = 0.12786

bl
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betwesn number of fruits per plant and length of

main vine was malnly due to negative direct effect

of lepgth of maln vine itself (~0.19295) and the

rest was due to indirect effects via rumber of primary
branches (=0,00007) znd node at which first femgle
flover sppeared («~0.21176). However, the indiroat
effects of length of mein vine via number df femnle
flowers (+0.00899) and days for maturity (+0.0%197) were
positive. Thus the overall negative associlation of
length of main vine with mumber of fruits per plant was
mainly due to its direct negative effect and the negative
indirect ef€foct via node et which first femsle flower

appearcd,

3.2.1.2. Nymber of fruits per plant v/s, pumbor of fegele
flowers por plant

The manifestation of simple correlation (+0.52013)
betweon number of frults per plant and number of fenale
flowers per plant werc the dixcct effect of number of
female flowexrs per plent (+0.256065) accompanied by indirect
effects via node of emergence of first female flowar
(+0.18055) and days for maturity (+0.10135). Practically
therc was no effoct via length of nain vine (-0.00676)
and rumber of priuary branches (-0,01168).



Table 13. Path coefficient analysis - Direct (underlined) and indirect effects
of second order components of yield (number of fruits per plent and

its components)

Length Number Iumber of Days for HNode at which Genotypic
Character of main of femzle primary maturity first female correlation
vine flowers branchas flowor with number
appeared of fruits
g;znsth of mzin =0,19295%  +0.00899 «0.00607 +0,04197 =0,21176 -0.35982
ne
Bumber of =-0.00676 $0.25665 =0.01168 +0.10135 +0.18055 +0.52013
fenrle flowers
Nucber of «0.01217  +0.00476  +Q.2h629  +0.03789 ~0.23905 +0.03768
Primary branches
Days for maturity +0.10166 =0.03165 +0.03647 +0.25587 «0. 14465 +0.21770
fodo BhwBIch  _0.09118  -0.0B040 +0.11583  +0.07283  =0,50820  -0.9M12
flover appeared
Residual effect = 0.394%63
N
3
e
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When compared to tho other components, number
of primary branches had only a very lowv correlation
coafficlient (+0.03768) but the direct offect was
comparatively high (+0.24625). %his positive direct
effect was nullifiled mainly by the negative indirect
effects through node of aemergence of first female flower
(-0.23905)s The indirect offects via length of main
vine (-0.01217), doys for maturity (+0.03789) and via
number of female flowars per plant (+0.00476) were
negligible.

30 2¢1 ol"o 0. 3 ps]

The correlation exhibited by days for maturity
was comparatively low (+0.21770), but its direct effect
was alightly higher (+0.25587). The indirect affect via
length of main vine (+0.710166) was positive, but the
indirect effect via node at which first female flower
appeared («0.144+65) was negative., The indirect effects
via mumber of primary branches (+0.03647) and via number
of female flowers per plaent (~0.03165) wers low and
negligible. The net effect of this systen was therefore
foindvily due to the direct offect.



3.2: 15 Nugber of g : t v ode at
' iphy: omale flower aBpeanleq

The node at which first female flower appeared
exhibited moderate negative corralation with number of
fruits per plant (~0.49112), Its direct effeect was
irifact nogative end slightly higher (=0.50820). Tae
influence of indiresct effects via number of primary
branches (+0.11583) and via days for maturdty (+0.07283),
which were positive were nullified by the indirect effects
via length of malh vine (-~0.09118) and via number of
female flowers per plant (-0.08040) which were negative.
The net effecot of node at which {irst female flower appeared
on munber of frults per plant therefore is due to the
direct effect.

3e2¢2. Hejeht of individugl fruit gnd 15 coppopants
(Teble 4 end Fig. 7).
3.2e2e1e Halght of And A gual J

The simple corraelation between length of £ruit
and weight of individual fruit (+0.53257) was the not
result of the indirect offcot via girth of fruit (+0.35368)
end the divect offect itself (+0.27427). The indirect
effeets vie flesh thickness (~0.02668), muber of seeds
per fruit (-0.04808) and 100 - Secd weight (=0.02081)
ware neagative and negiigibla.



Table 1k,

its components)

Path coeffiicient analysis - Direct (underlined) and indirect effects

of sccond order components of yicld (welght of individuel frult and

| \ Genotyple
Length Girth Flesh- Fumber 100 - Seed
Characte of of thickness of seeds welght ggare]&ﬁégg
¥ fruit fruit - per of individual
fruit
fruit
Length of fruit +027427 +0.35388 -0.02668 ~0.04308 «0,02081 +0.53257
Girth of fruit +0.079%3 10,88591 -0.05673 -0.00629 ~0.03307 +0,81900
Flesh - +0.03379 +0.23305 =0.21657 =0.01532 +0.16855 +0.20351
thickness ‘ _ . .
Number of seeds +0413319 +0.05632 -0.03350 =0.0990 +0.03539 +0.09238
per frult . i
100 = Seed ueight =0,013617 «0.17550 =0.00835 +0. ) +0.1984%

) Y

-0.02343

Rosidunl effecet = 0.38951

oY
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3.2.2.20 t, d (&) t v t

) The highest correlation coetfiéient ‘among the
characters of this group was exhibited betwsen girth of
fruit and veight of individual fruit {+0.81900), This
was mainly the manifestation of its high direct effect
(+0.88591), slightly nullified by the comblned effects
of the negative indircet effects via 100 - seed weight
(=0.,08307), flesh - thickness (~0.05673) end number of
seeds per fruit (~0.00629)., The indirect effect via
length of fruit (+0.079%43) was positive but very small.

30242430 Hakoht of individug) Lruit v/g flesh - thickness

Flesh thickness exhibited only a low correlation
coefficlent with weight of individugl fruit (+0.20351).
The direct effect however vorked out to be low but
negative (=0.21657). This low negative value was marked
by the positive indirect effects via girth of frult
(+0.23305)y 100 ~ Sced weight (+0.16855) ond length of
fruit (+0.,03379). The indirect effect vlia number of
secds per fruilt (-0.01532) was negative and negligible.

3-20291§o 11s

The positive indirect effects of number of seeds
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per fruit via length of fruit (+0.13319), girth of
fruit (+0,05632) and 100 - sced weight (+0.03539)

" were nullified by the negative direct effect (=0.09902)
and the indirect offect via flesh thickness (~0.03350)
to glve ultinete exprassion to the positive but
nogligivle valus of correlotlon coefficient (+0,09238).

3.242.5. Hoight of individug) fruit v/s 100 - seod welght

The moderate direct. effect of 100 --seed weight
on welght of individual fruilt (+0.%41933) was nullified
by the combinéd negative indireaot effocts via girth of
£rult («0,17550), flesh thickness (-0,023%3), length of
~ fruit («0.01361) and number of seeds per frult (-0.00835)
resulting in the expression of a low value of correlation
coefficient (+0.1?8hh).

Tho coefficient of determination is another
index which is theifiaction of complete determination of
one variasble for which the ceuse of another variéble is
directly responsible in a given sygtem of related
varlables L1seey tpe sum of the coefficients of sll such
causes must be equal to unity. Due to the complexity
of the charactérs, correlatlion studies es well as path
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coefficient analysls mey be misleading in finding

out the najor components, unless the volume of the
offect 1is not determined. The residual factor analysis
gives the mognitude of the effect of the causes undey
study and the effcct of external factors, which could

not be taken into consldexation.

The residual factor analysiks of the thres sets,
viz., first order components and the two sets of second
" oxder components, exhibited the value +0.12786,
+0.39463 and +0.36951.



DISCUSSION
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DISCUS5 ION

. 8election of desirable genotypes. 1s a basle
necesslity in ony plent breecding progravme. But a
genotype is exﬁreéaed enly through 1ta.pnanotype and
- 8o the mogsurement and break wp. of phenotyple variation

becomes inevitablie for sclection.

Of the varilous estimates of quantitative
variablility, mean, range and vaiiation arouné the mean
are the very basic ones, 'Succass in ganetic 1mprovemént
of a erop depends upon the extent of genetle variability
pzeseht. In the present study, the range of varietion
for glmost all charscters 1s large, especlally for node
at vhich first female flower appeared, number of female.
flowers, length of main vine, number of primary branches,
pugber of fruits pex plant, length of fruit, girta of
frult, weight of individual £ruit, humber of seeds,
Vitaminlc content, erude protein per cent, percentage P
" and per cent ash content. The range of veristion observed
in yield per plant is also appreciable (Table 3). This
means that there is acoée for selection within the
avallgble population for most of the characters studled.
The works carrieé;out by Mehrotra and Dixit (1973) in
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brinjel, Kirti Singh gt gl. (197%) in bhindl end
* Thalur and Nendpurd (197%) in vatermelon have shown
that a wide range of veriation was present for most

of the charscters considersd, in those crops.

The brozk up of the phenotypic variation.
gives the environuental variance and the genofybic
variance. Estimates of veriance -components obtained
for the 21 charsoters in the péesant study have shown
. that very high phenotyplc and genotypic variances are
praesent fof vitamin C content, crude fibre per dént,
crude protein per cent, per cent ash content, percentage
P, percontage K, length of fruit, girth of fruit, welght
of individuzl fruit and pumber of seads per frult
(Table 5). In bhindi, Rirti Singh gt a'll.. (1974) reported
high estimates of phenotypic and genotyple variance
for the chemicel constituents and other characters of
. frutt, |

Varience estimates have zlsc shown that
varlations qbserved i? most of the characters are mainly
due to genetic causes, bscause of the predominence of
genotypic varianco over the environmental variance.
Similar £indings were mede by Rao &t gle (1977) in
bhindl snd Arya and Saini (1977 a) in chilld,



. In order to get a clear pleture of the genetic
variability, the genetic coefficient of variation hes
to be estimasted. The values of genctic coefficlent of
variation (vide Teble 6 and Fig.l+) have revesied thot
yiold per plant, weight of individual fruit, number of
female £lowars per plant, vitamin C eonteni:, crude
protein per cent percentage P and per cent ash céntent
nad high estiiabes (sbove 20 per cent). This intiuates
the poasibility of these characters being utilised in
. the crop ilmprovement programmues. BReports by Kirti Bingh
gt ale (197%) in bhindi, Pande gt gl. (1975) in cluster -
bean, Parthasarathy gt gl.(1976) in tomato, Mishra and Roy
(1976) in brinjal, Arya end Saini (1977 a) in chilli
and Lekshol and Goud (1977) in cowpea ean bo cited in
support of the abava:‘ findinga,. | |

\ chéranters-haring moderate astiéaxes of genotypie
coefficient of variation (10-20 per cent) uefe length
of maln ﬁine, numﬁer of primary branches, numbsy of
frults per pland, length of fruit, girth of fruit, number
of seeds per fruit, crude fibre per cent and percentage K.
The other characters like days for opening of first
mele floyer, days for opening of £irst femele floﬁer,



node abt whilch first fewile flower appearsd, days

~ for maturity, flesh-tgickness and 100=seed weight

have only low values of genotyplce coefiielent of

" varietion and therefore offer Little scope for melection.

According to Gandnl gt gl. (1964), the amount
of variatdon thet is heritable cannot be ascertained
with the help of genotyple coefficient of variation
alone. Burton'(1952)hefii suggested that genotyple
coefficlent of variation togethexr with heritabllilty
estimates would give the best picture of the amount of
progrens tﬁ be expected by selection. In the present
investigation, most of the characters had high herita~
bility. 7The characters like munmber of female flowers
per plent, vitamin C content, crude protein per cent,
parcentage P and per cent ash content had given high
genetie coefficieﬂﬁ of variation coupled with high
heritpbility estimates. Similar results have been
reported by Nendpuri and Kumar (1973) in Chilld,
Srivastava and éachan {1973) in brindal, Srivadtava snd
8rivastava (1976) in bitter gourd and Arya and Satnl
. {1977 b) in capsicum. “

Yi0ld per plant had a low heritability of 45,90
por cente Kirtd Singh gt gle (197%) also observed a low
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heritebility value of 33,06 por cent for yield in
bhindi. The lowest estimatc of heritability was
noted for number of fruits per plont (26,09 per cent).
Lakshmi and Goud (1977) reportod similar finding in
cowpene

Johnsan g% al. (1955 a) in their studies with
soybean have sugjested that heritability estimates
along with genetic gain (genetic advance in percentage
of mean) 1s more useful than the heritability elone in
predicting the resultant effect for selecting the best
individuals,

The estimates of expeoted genetlic edvance in
absolute velues have made it cleanr that by selecting
five per cent superior plants from the available
population, it would be possible to improve the yleld
by 1.97 kg per plent, nunber of female flowers per plant
by 15.82, length of main vine by 0.70 motres, number of
primary branches by 1.46, length of fruit by 26.10 cn,
girth of frult by $.56 cmy welght of individual fruit
by 201 g, flesh-thickness by 1.03 ma and number of seeda
by 15.99 per fruit. The values of expected gehetic
advance of other morphologleal characters were not
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appreciable, 4mong the chemlcal constituents of

fruits, vitamin C content showed an improvement of
525 mg, crude protein by 5.02 per cent, phosphorus
content by 0.13 per cent, potassium content by 0,63

per cent and ash content by %.51 per cent.

The blochemical characters like per cent ash
content (56,92 per cent), crude protein per cent
(55.52 per cent) percentage P (55.12 per cent) and
vitamin C content (41.39 per cent) had high valugs of
genetic gain. Among the morphological charagters, the
highest value was exhibitod by number of female flowers
per plant (47.62 per cent) followed by waeight of
indivicusl fruit (46.77 per cent). These characters
were ohserved to have high heritebility values also,
which may be attributed to the additive gene effects
(Pense, 1957) and as such, these traits can he improved
through stralght selection. By selccting five per cent
superior plants from the available material, it is
possible to improve the various characters to that
percentege as indicated by the genetic gain estinates,
The roports by Nendpuri et gl. (1971) in chillt,
Kirtl Singh gt gl. (197%) in bhindl and Srivastava and



Srivastava (1976) in bitter gourd are in line vith
the present result.

A

Longth of fruit, number of seeds per fruit,
yiecld per plant, girth of fruit and cerude fibre per cent
also had promising values of genstic gain (30 to 40
per cent) and thercfors, melection can be effectively
practiced for these tralts also. Howaver, characters
such as 100-sged weight, flesh~thickness and days for
maturity which had high heritability end low genetic
galn may be attributed to the action of non-additive
genes (Psnse, 1957) and selection has only limited
scope for improving these trailts. Johnson gt gl.(1955 =)
while woxiing in soybean had pointed out that high
horitabllity need not be accompanied by high genetic
gain estimates.

The comparison of availeble population fox
different econonic cnaracters has rovealed that the
type T.A:19 was the highest ylelder, followed by T.4.13,
Todeth ond T.A.18. For early fruiting, the types
TeAoli, ToAs8, ToAs21 and T.A.20 can be recomuended
vhereas for early maturlty of the fruits, T.A.6, T.A.5,
Tede2 and T.A.23 were found to be good, The types T.A.3,
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TeAe5y Tede18 ond T.A.2 hed comparatively fewer
mumber of seeds and the types T.A.20, T.A.17, T.Ab
and T.A:22 verc low in the ocrude f£lbre content of

tne fruits. The frults of T.A.,10, T.4.12y, Ted.3 and
TeA«25 vere richer in vitamin C content while the
protein content was higher in the types, T.A, T.Ae1,
TaAe19 ond T,Ad2

Thus 1t 18 evident that different types carry
suporiority with respeat to different characters. So
there is possibility of bringing togother the high
expression of the desirable traits into a varlety which
is high yielding, by effective hybridisation of the
desirable genotypes. The high variabllity in yield
ohserved in the different types offers scope of exploiting
hybrid vigour by crosaing the distantly related
individuals.

In the case of a complex character like ylaeld
vhich is influenced by many other traits, it 1s necesgsary
to have siigultaneous progross in as many contributary
charactars ap possible, while breeding is attempled.
Therefore, the knovledge of the ssso€iation Letween
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yield and its attributes bacomes a necessity. The
simple corrolation study is inadequate to moasure

the association, as different genotypes= are susceptible
to environment to varying degrees. Robinson gt al.
(1951) pointed out that the estimations of genotypic
and phenotypic correlations are useful in crop
improverent progranmes. Genotypic corxrelation coeffle
cients provide a measure of the genotyplic association
between the characters and reveal the charactexs that
may be useful.

The phenotypic aend genotypic correlations of
moat of the traits with yleld worked out to be
gignificant in the present study. The genotypic
correlation coefficients ware in genersl higher than
the phenotyplc values. This means that there is a
strong inherrent relationship betwesn yleld end the
characters under study; but their ezpression is icpeded
by the influence of environmental factors. The obsorva-
tions of Srivastava and Srivastava (1976) in bitter
gourd corroborates with this finding.

Yiold is the end product of interaction of
nany factors. The assoclation analysis in the present



ptudy has revealed that yleld was highly assoclated
with number of primary branches, days for opening of
first female flower, welght of individual frult,

length of fruit and girth of frult. The high association
of weight of individual frult, length of fruilt end
girth of fruit with yleld was loglenl. But the contri-
butions of number of primary branches and days for
opening of first femalo flower need physiologlcal
explenation. Perhaps, these traits may be enhancing the
mumber of loaves and as such, the photosynthetic
efficlency. Increased photosynthetic efficiency will
result in increased dry matter accurmulation and {inally
the economic yleld. The reports of Thamburaj (1973)

in ridge gourd, Kmer gt gl. (1976) in cowpea and
Remachandrzan (1978) in bitter gourd are in line with

this observation.

Assoclation of yleld and 1ts components alone is
not adequate in selectlon progromnes. 4 knowledge of
the interrelationship among the yleld components 1s elso
important. Doku (1970) with reference to his woxk in
cowpes had suggestod that intexcorrelations snong the
yield components should be estimated because in a
brecding programie, rate of improvement of ons component

does not hinder the improvement in other components,.
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The intercorrelations estlimated for the yleld
components in the present study have indicated that
the correlations of (1) days for opening of first
mole flower with days for opening of first femelec
flower and node at which first female flower appeared
(11) days for opening of first female flower with node
at vhich first fomale flower appeared (41i) mmber of
fonale flowers with number of frults per plant (iv)
number of primary branches with length of frult and
velght of individual fruit (v) length of main vine with
girth of fruit and welght of individusl frult and
(vi) weight of individual fxult with girth of fruit and
length of fruit were positive and highly significant.
Therefore simultancous improvement of the tralts in
these different sets is possglible through selection.

The high values of correlation of (1) days for cpening
of first male flower with mumber of primary branches
(11) days for opening of first female flower with rumber
of primery branches end length of fruit and (i111) node
at vhich first female flower appeared with girth of
fruit and weight of individuel frult, indlecate that
improvement in number of primexy branches, length of
frult, girth of frult and weight of individusl fruit



wvill be accompanicd by a proportionate deley in
flowering and fruiting. The correlatlion coefficient
between number of female flowers per plant and flesh -
thicknens was high and negative wnich shows that
improvement in one of the characters is lilely to be
at the cost of the other. B8inller results werc
roported by Molckojodova (1971) in cucumber, Khurana
and Sadhu (1972) ih soybean, Kirti Bingh gt gi. (1,72)
in chilli, Kirti bingh gt gl. (1972) in ohindl ond
brivastava and Srivastave (1976) and Ramachandran(1978)
in bivter gourd.

The association analysis among the blochemical
traits has revoaled that thoy did not show significant
intercorpelations, indicating that lmprovenent of these
traits has to bo attempted individually.

Assoclation of characters determined by
coxrelation coefficlents will not provide en exact
pilcture of the relative imvortance of the direct and
irdirect influence of each of the characters towards
ylclde Path coefflcient analysis provides g means of
splitting the correlation coefficient into direct and

g7



indireet compenents, I'rom the resulis of the

path anelysis given in Table 12, 13 and 4 and Fig.?
it 18 obvious that the direct offect of weight of
individual fruit €+0.93560) on yield was higher than
that of number of fruits per plant (+0.64372). The
indirect effects of both these characteors on yleld were
high and negative and therefore the total correlation
coefficients of these charactors with yield was only

a part yeflection of their direct effacts as they were
partly nullified by the indircct offects.

The path cocfficient analysis of number of
fruits per plant and its compononts has rovealed that
numbsr of female flowers, days for maturity and numoer
of primary branches exerted moderate positive diract
effects on number of fruits and thereby on yield. The
direct effect of node at walch first fomale flower
appearad (~0.50820) was nsgative and of the highest
magnitude, The direct effect of length of main vine
(=0.19295) vas low end negative. Length of main vine,
number of primary branches and days for mgburity
exhibited hign negative indirect effccts on number of
fxruits through node at which first femalc flower appeared.
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However the indirect effocts of number of female
flowers through node at vhich first fewmale flower
appeared and node at wiich fiiot female flower
appeared through number of prinary branches were high
and posltive.

Anong the different comnonents of welght of
individuel fruit, girth of frult exertod the maxioum
direct effect (+0.88591) followed by 100-seced weight
(+0.41933). The direcct cffcets of length of fruit was
low and positive vhereas those of flesh-thiclness and
nunber of seeds per friit wero low and negative. The
indirect offects of length of fruit via girth of frult,
fleshethlckness via girth of fruit, flesh-thickness
via 100-sced weight and numbexr of seeds per frult via
length of fruit were eoavaratively high and positive,
100=-seed welght had falrly good negative indirect offect
through girth of fruit.

From the foregoing discussion it is very
evident that in snehe gourd, weight of individual fruit,
girth of fruit, number of fruits per plent and node
at vhich first femgle flower appeared are the umore
iwportent characters contributing to yleld. The
characters like lengtn of main vine, number of prinary
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branches, days for maturity, nmupber of female

flowers per plant, length of fruit, flesh=thickness

and 100-8ead woight are also important, as these

traits indirectly influence the yleld. But the
estimates of heritablility and genetic gain have raevealed
that characters like length of maln vine, humber of
primary brenches, days for maturity, fleshethickness and
100=-s88cd weight may not show improvement in seiection.
The results of path analysis studies by Tikka and

Aswa (1975) in pea, singh and Mital (1976) in tomato,
Korla and Rastogi (1977) in chilli and Ramachandran
{1978) in bitter gourd corroborates with the findings

of the preseant investigation.

The resldual effects of the three sots vig.,
first order components and two sets of second order
components exhibited the values +0.12786, +0.39%63 and
+0¢38951, indicating that sbout 87, 60 and 61 per cent
of yield, number of frults and welght of individual
fruit respectively wers contributed by the characters
considered for path analysis. Sengupta and Kataria
(1971) obtained high residual effect (0.5%1) in their
investigation on soybean and this was suggested to be
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due to sempling errors and other characters which

were not considered,

On the whole, witnin the scope of the path
anglysis carried out ln the present study, it can be
concluded that greater emohasis has to bc lald for
lmproving welght of Indlvidual fruit, girth of fruit
and number of frults per plant which exertsd positive
and high direet effects. A reduction in the number
of the node at which the first femgle flower appeared
1s olso desirable as tnis tralt is having a high
negative dlrect effect, The importance of characters
like number of female flowers per plant and length of
frult, camot be ruled cut as thelr direct effects are
moderate and indilisct effects are substantiagl.
Therefore due consideratlon should be given for these
characters also in sclection progrommes, for reallsing
naximum yleld.



SUMMARY
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BUMMARY

Btudies were undertaken with 25 diverse snsake
gourd types in the Depariment of Horticulture
(Olericulture), College of Horticulturs, Vellanikksra,
during 1977-78 (Deocember -~ April). The objectives weras,
to determine the extent of variability by estimating
the various genetic parameters, to compute the extent
of associatlop of different characters with yleld and
among themoelves by working out the correlation coefficients
and to assess the direct and indirect offects of
charactors towards yleld by ansglysing the path coefficiants,
The findings are summarised below.

4. The snake gourd types showed highly significant
differences for all the 21 charactors studied.
A wide range of variation was also obserxrved in
most of the charactors.

2. The estimates of phenotypic, genotypic and
environmentel variances have revesled that a
large portion of the variation in all characters
except number of frults per plant was due to
genetdc factors.



3.

e

103

/0

The genotyplc coefiicient of variation estimated

for different characters have shoun that the major
portion of total variation in most of the characters
except days for opening of first mele flower, days

for opening of first female flower, node at which
first female flower agppeared, days for maturity,
flesh~thickness and 100-seed welght, was due to genetic
causes, Yleld per plent had high estimate of genotyplc
coefficient of varietion. Other characters which
exhibited hign values of genotyplc coefficient of
variation were welght of individusl fruit, number of
femgle flowers per plant, vitamin C centent, crude
protein per cent, percentage P and per cent ash content,

Heritability in the broad sense was found to be quite
high for most of the characters. Length of fruit had
the highest heritability of 99.19 per cent, which wes
closely followed by girth of fruit (98.60 per cent)

end vitamin C content (97.59 per cent). Yield per plant
hed comparatively low herdtability of 45.90 per cent
and the lowest estimate of heritabillity was noted for
nupber of fruits per plant (26.09 per cent),

Genetic alvance estimated in absolute values was found
to be promising in mumber of female flowers per plant

(Y
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(15.82), yield per plant (1.97 kg), length of main

vine (0.70 motros), number of primary brenches (1.46),
length of fruit (20.10 cm), girth of fruit (5.56 cn),
welght of individual fruit (201 g), numbor of seede

par frult (15.99), flesh-thickness (1,03 mm), viteaaln C
content (5.25 mg/100g of frult), crude protein mer cent
(5.02) snd por cent ash content (4+.51).

Estimate of genetie gain was highest for per cent

ash content (56.92 per cent) followed by crude protein
per cent (55.52 per cent), pexrcentage P (59.12 per cent),
number of female flowers per plent (47.62 per cent),
welght of individual fruilt (46.77 per ccnt) and vitamin C
content (41.39 per coent). The genetic galn estimato of
yield vas 35.60 per cent.

Characters such as por cent ash content, crude protein
ver cent, percentage P, number of female flowers

per plant, welght of individual fruit and vitamin C
content which exhibited paralielism in the high estinates
of heritabillity and genetic galn moy be suggested to be
due to the action of additive gencs. Hence these
characters can be improved stralght away through
selection. 100-seed weight, flosh-thicknoss and days
for maturity were found to have high heritability and
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lov genetic gein which may be attributed to the
action of non-additive genes. Thercfore stralght
selecticn has only limited scope for improving
these traits.

Comparison of the different snake gourd types hao
revesled that the type T.A.19 is the highest yilelder
followed by Teda13, T.A.i% and T.A,18.

Correlation studies have shown that the phenotypic

and genotyplc correlations of most of the tralts

with yleld were significant. The genotypie corrslation
coefficlents were in general higher than the phenotyplc
values. JYield was highly assoclated with number of
primery branches, days for opening of first female
flover, veight of individual fruit, length of fruit
spdigirth of fruit

Intercorrelations worked out in the present study
have shown that the characters exhibiting significent
assoclation with yleld per plant wvere also highly
intercorrelated. Hence these characters can be
simultaneously improved. The blochemical traits did
not show significant intercorrelations, indicating
that lmprovement of these tralts has to be attempted
individually.
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Path coefficient anslysis employed in the present
investigations has revesled thet weight of
individual £ruit, girth of fruit, number of frults
Per plant and node at waich £first female flover
appearcd were the more lmportant cnaracters contri-
buting to yleld, on account of thelr high direct
effccts,

Length of maln vine, number of primary branches,

days for maturity, number of female flowers per plant,
longth of frult, flesh-~thickness and 100-seed welght
were the characters having high Indirect effects

on yreld. But the estimates of heritability and
genetic gain point out that among these characters,
only number of fcmale flowers per plant and length

of fruit can be improved through sclection. These
two charactors have moderate direet effects also

on yield,

The residual offects of the three sets viz. first
order components and two sets of second order
components exhibited the vslues +0,12786, +0.39463
and +0.38951, indicating that about 87, 60 and 61

per cent of yleld, numoer of fruits and weight of
individual fruit respectively were contributed by the

chaeracters considered for path anelysis.
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APPENDIX - 1

Hoteorologicel data for the perlod from Decethber 1977
to April 1978, when the crop was in the flcld

(week wise)

Temperature®C . Rein-

1

Hoske Maxie Mint- G (am
10.12.77 - 16.12.77 30.0 22,2 69 -
12.12.77 -~ 23.12.77 30.5 23.0 70. -
24,1277 -~ 31.12.77 31.2 20.3 80 -
1¢1. 78 - 7. 1.98 32,0 21.9 79 -
8.1 78 - 14, 1.78  31.W 20.9 80 -
15,7 78 =« 21, 1.78  31.b 191 76 -
22,1, 78 - 28, 1.78 32.6 21.9 77 -
29.1. 78 - 4, 2,78 33.3 21.5 78 -
5e2e 78 = 11 2.78 341 22,4 83 -
12.2. 78 = 18, 2.78 3.9 22,2 83 -
19.2, 78 -~ 25, 2,78 3% 22,1 87 5.8
26.20 78 = %, 3.78 ™8 22.5 M -
5.3¢ 78 = 11. 3.78 36.0 4,0 8% -
12430 78 «= 18.3. 78 35.2 23.4% 89 -
19.3, 78 - 25. 3.78 35.8 2,1 90 -
2643¢ 78 == 1. 4. 78 35.1 2.l 89 6.9
2.8, 78 - 8, 4,78 36.1 24,9 89 -
9uts 78 = 15.4. 78  33.5 254 90 2.1

Sources Mcterologlcal observatory, District
Agricultural Farm, Mannuthy.



Plate I. A general view of the experimental field,
showing the mgthod of training






Field perfornanoe of the snake gourd type
X«JL 19 (Highest yielder)






Plate 111. Field performance of snake gourd type T.A.13

Plate IV. Field performance of snake gourd type T.A.1U






Plate V. Field performance of snake gourd type X*A*21

Plate VI* Field performance of snake gourd type 7*A*22
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8tudles were underteken with 25 diverss
enagke gourd types in the Departizent of Horticulture
(Olericulture), College of Horticulture, Vellznikknra,
to estimate tha genetic varisbility, correlation
coefficlants and path coefficient: in the crop, during
1977-78.

The results have gshown that the différsences
between the typaos wers highly significent for all the
21 characters studied.

The estinates of variance components and
coefficients of variation have indicated that the major
portion of total varlability in most of the characters
was dug to genetic causes. Heritability in the broad
senso was found to be quite high for most of the characters
but the heritability estinmaie of yleld was only 45.90
per cent, The estimate of genetic gain has shown that
by selecting five per cent superior plants from the
avallable population, yield can be improved upto 35.66

psr cent over the mean.

Characters such as per cant ash content, orude
protein per cent, percentage P, rumover of female flowers



per plent, veight of individual fruit and vitamin ©
content which exhibited paralicliam in tus high
estinmates of heritability and genstic gain msy be
suggested to be due to the actlon of additive genes
and can be straightly inproved through selection. The
type ToAs19 was found to be the highest yielder.

Y¥ield per plant was found to be highly
assoclated with mumber of primery branches, days for
opening of first famale flower, welghi of imilvidual
fruit, length of frult and glrth of fyruit. IThe corre-
Jation coefficients szmong these yleld components were
also significant,

Path cocfiicient analysls has shown that weignt
of individuel fruit, girth of frult, nuzber of fruits
per plent and node at which first femsle flower sppeared
are the wore important charesters contributing to yield,
on acccunt of their high dlrcet effects. Number of
fanmle flovers por plont end length of fruit are also
dnportent charactors as their direct effects wero moderate
and indirect effects substentiale





