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INTRODUCTION

Ash gourd (Benincasa hispida (Thumb.) Cogn. )

occuples a pride of place among fruit vegetables parti-
cularly in Scuth India: Introduced to our country £ran
Japan and Java by foreign navigators and emissaries, ash
gourd 1s grown throughout the length and breadth of India.
{(Yawalkar, 1980), It is an important cucurbitaceous
vegetable grown far lts frults which are used in confect-
ionary-and in ayurvedic medicinal preparatlons. The im-
mature f£rult is cooked as a vegetable, but when ripe it
is used for preparing sweet meats known as_ ‘petha' and
pethamash cakes', The 'kushmandarasayana;' an ayurvedic

nerval teonic is prepared from the ilmmature frults of small

types 6f ash gourd.

In spite of the economlc importance of this vege=
table in our country, very little attempt has so far been
made to improve this crop. The genotypes that are under ’
cultivation at present are non=-descript ones. Yield in
ash gourd remalns low due to conglomeration of reasons,
both genetic and environmental, Poor genetlc stocks,
inadequate and improper management practices and incidence
of many parasitic and non parasitic diseases are the maln
causes for low yield.- Formulation of an appropriate and

effective breeding strategy is the need of the present time,
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The success of any breeding programme aimed at
evolving high yielding ash gourd varleties with éuperior
quality £ruits, depends mainly on the extent of available
genetic variabllity, .In selecting one elite genotype
one should be reasonably sure that there is a good
chance of superilority of selection beilng inherited by
the progenies; .This can be ascertained by partltioning
the total variability into heritable and non heriﬁable
with the aid of appropriate statistical methods., The .
cholce of breeding method elther seléction or hybridiza-
tion depends on the type of gene actlon governing the
polygenic characﬁer(s) under improvement. Informatlon
on heritability of polygenlc characters, relation among
yleld and yield contributing characters. and estimates
of efficiency of-straight selectlion over selection .
through discriminant function, if any, and vice-versa
are all pre-requisities -to formulate such a' successful

breeding strategy.

In ash gourd only a meagre work has been so far
attempted in these directions. Therefore the present
investigations were undertaken wlth the folilowing

objectives,

To catalogue the available ash gourd genotypes




TO £ind cut the extent of genetic veriablliey
with respect to yield, length of main vine, walght of
£irst mature f£ruit and thelr possible components

To estimate heritapbllity and genetic advance
in the next generation of selectlon for different quanw

titative charactors

To study the extent of asscoclation among yield,
length of main vine, weight of £irst mature fruit and
their rossible canmponents, ly estimating shenotyplc and

genotyplc correlation coefficlonts

7o determine the direct and ind.f.reci; effecta of
component characters on yield, length of main vine and
wvelght of £irst mature £ruit by utilizing path coefficlent

analysils

To £ind out the effiviency of selectlon through
discriminent function 6varf atraight é;alection or

vice=versas



/?éuiew O/ o[: leralure




REVIIM OF LITERATURE

Eventhough the information on wariability .
studied are abundant in many of the vegetable Qropd,
the gnount of uwork done on cudurbits parﬁicu.s,arly ash
gourd is very limited and scantys 7Zhe available
litersture on variability studles in cupurbits are
rovigued under the folilowing heads
Genetic varisbility
Beritability and genetle laﬁvance
Correlations among polygenlc characters
path coefficient analysis
‘Dlscriminant function analysis

U Qg o @

A Gonetic variebility

Thakur abd Nandpari (1974) studied on veriability
“in 25 varieties of t~?at;.er melon (Clizullus lanatus
(Thurba) Hensf.)s They reported significant diffcrences
smong the varieties for yleld/plant, frult walght,
Frutts/plant, £ruits £ree from blogsom cnd rot, days
taken to £irst picking, lené.t.h of vins, branchea/plant,
sex ratio, total soluble solids, sceds/kg of Erult welght
and 100esced welghty Both phenotyple coesficient of

' w_ariatien and goriotyple coeffleient of yariation weore
moximun for seeds/kg of grult migm,,_(g.-g.w = ;_'4,;_,;.531)




L]

and minimum for days to f£first plcking,(g.c.ve = (6446).
vashista et al., (1975) recorded variability in seed
characters of watermelon, Data on seed length, seed
width, 100-seed welght and seed colour lndicated con-
sidefable variability for akl the above characﬁers‘ ‘
sidhu et al., (1977) reported that both adcitive and
dominant genetic varianceswere .important for nodes pro-
duced before the appearance of £f£irst female flover, days
to maturity of f;rst fruit, fruit yleld/plant, frults/
plant, welght of'flesh/fruit. average fruit wéight,total
soluble solids, seed numbers/kg of £lesh and 100-seed
weight with déminant variance predominating for the

£irst tuwo characters in watérmelon.

In cucumber (Cucumis sativus L.), Miller and

Quisenberry (1976) reported that variance was primarily
due to additive gene actlon for early f£lowering,
Partial dominance type of gene actlion was reported for
early f£lowering and low nodal position of the first
female f£lower, émith et al., {(1978) observed that the
variance components fbr fruits/plant, fruit weight,
fruit size, length to diameter ratio, frult firmness
and carpel wall thickness were additive in cucumber,
Genotype ﬁ environment interaction varianceswere high
for fruits/plant, length to diameter ratio and fruit

firmness. Solanky and Seth (1980) working on 24




7 Y -
N & k‘\

varieties of cucumber, reported considerable amount
of phenotypic and genotypic variability for characters
like plant height, leaves/plant, male flowers/plant,

days to maturity and female flowers/plant.

Kalyanasundaram (1976) observed significant
dlfferences among three varietles of muskmelon (Cucumls
melo), Amnamall, Hara Madhu and Arka Rajhans for
branchesgplant, her@%hrodite flowers/vine, percentage
of hermophrodite f£lowers, fruit weight, fruits/plant,
fruit cavity diameter, flesh thickness and seeds/£ruit,
The variance for days to maturity and total soluble
solids were not significantly different among the three
varieties, Singh et al., (1976) reported that the
addiﬁive component of total'genetic varlance was high
for days to 6fenin§ of the first female flower, picking
maturity, fruits/vine and total soluble solids in musk-
malon. Dominance canponent of genetic variance was high

for £ruit weight, flesh thickness and total yield.

 Kubiakl and Walezak (1976) reported large
dlfferences within and between varieties with respect
t?/?carotené content in 19 varieties belonging to

Cucurbita pepo, CuPurbita maxima and Cucurbita moschata.

The variety Golden Deligious of Cucurbita mhaxima

recorded the highest carotene content. Mangal et al.,
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(1579) studied on the variability of 20 cultivars

and selections of pumpkin (Cucurbita moschata Poir)

with respect to four characters = plant height, days

. from flower opening to maturity, fruits/plant.’ and

yield: The highest yield was obtained from Rajssthan
local. Gopalakrishrnan (1979) worked on 18 pumpkin types.
The 18 types differed significantly with respect to

all the 32 characters studied, days to f;rst female
flower anthesis, days to first male flower anthesis,
node gt which first female flower appeared, node at
“which first £rult is retained, length of main vine, prie-
mary branches/plant, thick branches/plant, internodal
length, internodal circumference, leaves/plant, leaf
area/plant, male floweré/plant,,ﬁemahe £ lowers/plant,
percentage of female f£lowers, average £rult weight,
weight of first meture fruit, frults/plant, percentage'
of fruit set, circumference of fruit, length of f£fruit,
£fruit shppe index, flesh thickness, seeds/fruit, 100-
seed weigﬁt, fruit yield/plant, protein content, phose-
phorus content, potassium content, caleium content,
total soluble solids and carotene content. The range
for f£fruit yield/plant varied from 5245 kg to 16.10 kg.
The maximum value of genotypic coefficient of variation
was observed for male flower%/plant (56.23) followed
by fruits/plant (50.32).

P



Srivasiava and Srivastava {(1976) studled varia-

bility in 10 lines of bitter gourd (Mormordica charantla

i, ) and obtained significant differences for all the
characters except for male flowers/plant. The highest
genotyplc coefficient of ﬁariation (37.45) wag observed
for fruits/plant followed by yleld/plant (32,.13) and
weight of £ruit (30.02), Singh et al., (1977) reported
among 20 bitter gourd varieties, ﬁigh genotyplc co-
efficient of variation was for fruit yleld followed by
fruits/plant and fruit lengthg Ramachandraﬁ (197%:
studled 25 bitter gourd types for 21 characters, primazy
branches/plant, length of main vine, node at which first
ermale flower appeared, days to opening of the f£irst
female flower, female f£lowers/plant, percent of female
flowers, days to picking maturity, yieid/plant, £ruits/
plant, frult weight, length of fruilt, glirth of fruit,
£lesh thickness, seeds/fruit.i, 100=-seed welght, T.S.S.
vitamin C content, ptoteln content, phosphorus content,
potagsium content and iron content. The 25 bittergourd
gourd types differed significantly for all the 21 charace
ters studied. The highest estimates of genotypic and
phenotyplc cosfficlentsof variation vere observed for
vield/plant (39.88 and 39,82 respectively). Vitamin C
content, and fruits/planﬁ had high phencotyplc and geno=-

typle coefficients of variation well above 30%. The




lovest estimate of variablility was observed for girth

of fruj-t (PQC.VQ = 7.77: JeCaVe = 7.07)

Joseph (1978) worked on 25 snake gourd (Trichos-'
anthes anguina L.) types. The 25 typeshe studied were

significantly dlfferent for all the 21 characters stu-
dlied, days to male flower anthesis, days to female £lower
anthesis, node at which first female flower appeared,
female flowers/plant, lengthof main vine, primary
branches/plant, frults/plant, yleld/plant, days to
maturity, length of frult, girth of fruit/average fruit
‘'welghy £lesh thickness, seeds/frult, 100=seed wéight,
vitamin C content, crude fihre; crude protein, ash conw-
tent, phosphorus and potassium contents. The genotypic
coefficlent of varlation was maximuﬁ for phosphorus
qontent'(22.5§) followed 5y weight of individual fruit
(28.69) and minimum for days to openingf%irst male

£lower (3.16).

3 Heritability and Genetilc advance

In watermelon Suzuki (1838) reported high
estimates of heritability for seed size, T.S5.S5, content
and fruit weight, and intermediate values for leaves/
plant, days to first male_flower anthesis and rind
thickness. Thakur and Nandpurli (1974) reported a heri-
- tability estimate of 92.92% for }00~-seed welght and
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84,973 for seeds/kg of frult in watermelon. The minimum
her;tability estimate of 25,95% was observed for branches/
plant, The maximum genetic advance was observed for seeds/
kg of £fruit weilght (83.75%) resultiﬁg £rom tﬁe highest
variability estimate associéted with higherlestiﬁate of
heritability., The lowest estimate of genetic advance was
observed for days to first plcking (5.78%) resulting from
lower estimates of herltability and variebility. Brar ané
Nandpuri (1978) found that heritability in kroad sense was
medlum (48.92%)‘and in narrow sense quite low (23.64%) for
yileld in watermelon. This indicated that in watermelon,
yield is a complex character more influenced by environ=
ment. The heritability in broad sense was higher (72.29%)
and in narrow sense was medium (66.90%) for fruit munber,
indicating the major role of genotypic and additive gene=-
tic variance in the inheritanceof fruit number; Sidhu

et al., (1977) recorded highest estimate of heritability
(96.3%) for seeds/kg of flesh followed by 100~-seed welght
(763), £lesh weight (38%) and nodes produced before the

appearance of the first fémale f£lower (35.6%).

In cucumber, Miller end Quisenberry (1976) re=
ported that days to opening of the £irst female flower
was controlled by relatively a few genes and heritabllity
for this trait was moderately highi. Mc Creight (1977)
studied heritabillty estimates of frult sugar concen-
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tration in‘a populatlion of 501 cucumbér types.
Estimate of heritabllity in narrow sense calculated
through half sik famlly wvarlance method was observed
to be 0,03, The heritability estimate, calculated
through parent offspring gegréssion analysls was found
to be 0,04. The expected genetic gain in altering
sugar concentration per cfcle of ‘half sib progeny
testing was observed 0,21 mg,..reducing sugar per gram
£resh weight. sSmith and Lower (1977) estimated heri=-
tablility for commercial value and f£rult number £rom
full sib families of cucumber grown in. two replicates
and environments to be 0.14% and 0.02% respectively.

" Imam et al., (1977) studied the inheritance of certain
cotyledonory leaf characters and fruit characters in
cucumber. They ;eported‘that the heritakility ranged
£rom 56.4% for leaf width to 61.36% £or leaf surface
area ln the case of leaf characters. With respect to
£ruit characters, heritability ranged £rom 15,34% for
fruit diameter to 59,22% 'for fruit shape index. Solanky
and Seth (1980) after studying the genetic variabllity
and heritabllity of 24 varieties of cucumber reported
that a large portion of phenotypic varlabllity was
genetlc and highly herxitable in many'of the characters
hsﬁudieda assoclation of high pefitability wlth high

genetic advance for plant height, leaves/plant, male

L]



12

£lowers/plant, female flowers/plant, internodal
.. distance, days to maturlty end fruit yiéld suggested

additive effects.

‘Kubiaki and Walezak (1976) studled variability
and heritabillty of carotene content in a few
Cucurbita gpp. The ﬂ carotene content and T.S:S. re=
corded high heritability estimates.. The inbred lines
develﬁped through selfiﬁg and selection, recorded 70%,
50gand: 3085 mQrEKgcar6£ene-when the parentél populations
were Melonowa Zolta, Golden Delicious and Nagydobos
Sutolok respectively. Gopalakrishmnan (1979) studied
in detail the heritability and expected genetlc advance
for 32 characters in pumpkin, Among the yield and its
componenst characters the highest estimate of herita-
bility was obtained for male flowers/plant (99:14%)
followed by per cent:of femalé flowers (97.77%) and
fémale flowers/plant (97.45%). The lowest hefitability
estimate'Was noted for per cent of frult set (76.97%).
Fruit yleld/plany has moderate estimate of heritability
(88.84%)« The highest value of genstic advance as per
cent of mean was observed fgr male flowers/plant (115.33)
followed by frult/plant (98:82), &ays to £irst female
flower anthesis recorded the lowest estimate of genetic
advance- (12.19)s 2mong the component characters of
length of main vine,‘leaves/plant had the highest
estimate of herltability {98.26%) and thick branches/

plant, the lowest (57.9%)s Leaf area/plant recorded




the highest value of expected genetic advance (70471%)
and interncdal circumference reccrded the lowest ex-
pected genetic advance (14.03). - Among the weight of
 first ﬁature £ruilt aﬁd its component characters, caro-
tene content had the maximum value of expected genetlc
advance as per cent of mean (93.75) resulting from the
highegt heritability est%mate,(99.76%), The lowest
value of genetic advance was for f£lesh thickness (24,00).
aAmong the chemical constitgents,.phoéphorus content
recorded the highest estimate of heritability (98.61%)
and calciun content, the lowest (88,16%). Potassium
content recorded the highest value of expected genetic
advance (62.11) and calcigm content recoxrded the lowest

expected genetic advance (17.38).

Prasad and Prasad (1979) worked on 40 genetically
diverse lines of gﬁttle gourd. They recorded high esti=-
mates of heritability:for vine léngth (98.4%), £ruit
lengkth (98,03%) and fruit dlameter’ {(96.27%). Maximum:
value 'of genetic advance was found for £ruit thickness

(78,99%) and £ruit '‘length (78.2%).°

Panwar et al., (1977) studied 40 varleties of

sponge gourd (luffa cylindrica Roem.) to estimate herdta-
bility and expected genetic advance, Frult length and days.
to flower had highe; estimates of heritabllity apd expected

genetlc advance.
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._-In,'_bitter gourd, Brivgsta-\ia arié érivaﬁtéya |
(;,976) feported that £ruits/plant had t'he‘:highest
estifnate'of genetic advance (71.73%) res'ult'i.n'g frqn
the highest estimate of ‘variabilitf (giCev = 37.45%)
' and heritability (99.31%)." High heritability asso-
~clated with moderate variabilitﬁr reéﬁlting in high
genetic galn was observed for fruit weight,‘ yield/
plant and length of fruit. Singh .GE. _«si_&;_;, '(i1977_)
observed high estimate of heritability and‘exp'eclted
genetic advance for frult yield, fruilts/plant and
fruit length in bitter gourd. Ramachandran (1978)
rdported that. fruits/plant had the highest heriﬁ;albility
of 99.80% which was closely followed by yield/piant
(99.74%). The lowest heritability was for seeds/plant
(99.6'}5). Genetic advance estimated as per cent of.
mean wWas found to be the highest for yield/plant
(81.92%) folldued by Vitamin C content (70,72%), frults/
plant (64.30%) and female flowers/plant (53.8%)«

High varisbility associated with high heritability re-
'slulting in high expected genetlc advance was observed
£or frpit yield, vitamin C content, frults/plant,
female flowers/plant, :I..orn-content and phosphorus
content, The‘-heritabilitg estimates were observed to
be higher for days to ppenipg of the first female "
£lower’) (98.53%), per cent of female £lowers (96.17%),



1%

girth of frult (82.7%) and 100=seed weight (70.79%), but
the genetiec gain was observed low due to low estimate of
variability for the above characters.-

Joseph (1978) reported that the herigability in-
brcsad sense wag quite high for many of the characters he
studied in gnake gourd., _Length of the fruit had the high~
est heritability of 99,19% which was closely £6llowed by
girth of fruit (98,60%) and vitamir C content (97.59%).
The lowest estimate of heritability was for fruits/plant
(21+20%) The highest genetic a;dvance as per c;ent-. of
mean was observed for ash content (56.92%) f£ollowed by
crude protein content (55452%), pi—xoslphorus content (55,12%)
female £léwers/plant (47.62%) and fruit welght (46.77%).
The expected genetic advance -as per cent of mean was. 435,66

for frult yield.

04 Correlations among polygenic characters

;fn vatermelon, Khanna et als, (1969) found positive
and aigi}ificant corralation between T:S.S: and vitamin C
content (¥ = 0.,84), Tikka et al.,; (1574) zeported that
yield was positively correlated with main shoot length,
numbexr of primary laterals, days to f£lrst female £lower
" anthesig, and average frult weight in 10 varieties of

waterme lon, -
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Eghn and Andrews (1939) reported that fruit diae
meter was positively correlated with flesh thickness and
cavity size in muskmelon. Selection for small cavity
size alone would lead to reduced frult size and £f£lesh thick-
ness. ILucille et al., (1939) observed hich positive co-
rrelation between refractice index, a measure of total
soluble solids; and vitamin C content in 16 American Varie-
ties of muskmelon. Khanana et al., (1969) also found sig—
nificant positive correlation between total soluble.
solids and vitamin C content in muskmelon varieties.
Kalyanasundaram {1976) reported that fruit weight had po;
sitive significant correlation with £ruit diameter, ffuit
size and £lesh thickness in muskmelon. 8ilze of fruit
cavity had positive association with fruit diameter but
had no relation with flesh thickness. Soluble solid content
was negatively correlated with fruit weight and seeds/fruit.
Singh and Nandpuri (1978) reported that days to frult
maturity was positively correlated with days to orening of
£irst female flower, total soluble SO;ids, frult weight
9nd total yield(plant in}muskmalon. Exuits/viﬂe vas posSi=
tively correlated with total soluble sollids and total yield
~ both phenotypically and genotyplcally. Phenotypically TSS
showed pqsitive correlation with frult welght and total
yield/vine, genotypically it has signiflcant association
only with total yield/vine., The fruit weight was positi=

vely correlated with f£lésh thickness and total yield/plant.



1%

Flesh thickness was positively correlated with total

yield both at genotypic and phenotypic levels,

In cucumber, Carlson (1962) ckserved that length
of £ruit wés'positively correlated with average fruit welght.
Molocojedova (1562) reported that the corxrelation between
fruit yield and the proportion of marketable frults were
positive and significant in cucumber. Ramaloa (1975) re-
ported that the pistillate flowers/plant was positively
correiated with £ruit number, but negatively with fruit
welght, length and frult set in cucunber, The occurrence of
plstillate flowers on the main stem was also found to be
negatively correlated with total yield,.number of frults,
frult weight and fruit length, Imam et z3l., (1977) observed
positive and significant correlation between £ruit length
and fruit diameter and between fruit dlameter and diaﬁgter
of seed cavity in cucumber, In plckling qucumber,
Mc Creight et al., (1978) reported highly significant
correlatibn‘between tqtal carbohydrate concentration and
reducing sugar content (r = 0,97). Smith et al., (1978).
reported that fruit number was positively correlated, both
genotyplcally and phenotypically with yleld indicating that
selection for more nunber of frults would increase the
yieid of cucumbers ‘ _

Gopalakrishnan (1979) in a detalled study on
pumpkin found that frult yleld was significantly and
positively correlated with length of maln vine (rg; 0.54),
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I

. average frult wé;ght (fgu= 0.80)’ahd'weight 6f fifsg‘
mature”f%u;ﬁ (0.73)e Length of main vine Waé positivély
correlated with femé;e floﬁers/plant.(ré = O;S4J;.nodes
on mgin vine (rg“= 0,63);primary branéheg/plant (rgualo.e)

leaves/plant (r

g.g.o,ga) and leaf area/plant (rg = 0.86).

'~ Node at which the first female flower'appeéred had high

positive correlation with node at which first fruit was
retalned (rg = 0,76)s Average fruit weight was positively
correlated with weight of £irst mature £ruit (r, = 0.97)
andﬁnégativeiy correlated with fruits/ﬁlant (rg S - Cﬁ??).
wWelght of firs£ mature frult was positively‘correlated'
with c;#cumferencgﬁf Eruit jrg ; 0}55), length_of £rui£

(x, = 0.57), £lesh thickness (ry = 0.94) ahd seeds/frutt
(ré = 6.67). The co::elatiéns émong carotene, phosphorus,
caicium ard f.S.S. cﬁntent were not significant. A posi-
tive correlation was observed betweeﬁ potassium and

carotene contents (r

g =] 0.74.) .

In ridge gourd (Dgffa‘acutangula Roxb, )}, Thamburaj

(1973) reported seeds/pod, pod weight and pod length were
significantly and positively correlated with yield/plant.
Panwar et al,, (1977) observed significant positive

correlation between,yield and fruits/plant.

srivastava and Srilvastava (1976) reported in bitter
gourd that fruit yield/plant had positive association
"with female £lowers/plant (rg = 0.87), £rults/plant
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(rg = 0,86) and lateral branches/plant (rg.= 0.592}).

Female flowers/plant and lateral branches/plant were found
positively assoclated with frults/plant. Days to first
féﬁﬁle flower opening was observed negatively carrelated
with fruig?blant and female flowers/plant, but positively
wi;h.ffuit welght. Frulit weight has negative genotyplc
correlation with fruiﬁ?ylantf A detailed correlation étudy
by Ramachandran (1978) in bitter gourd revealed that
rhenotypic and genotypic correlétions for any pair of
¢haracters were of comparable magnitude. Yield/plant was

\ highly corrélated'with length of main vine, welght of
fruit, length of frult, frults/plant., female flowers/
piant and primary branches/plant., Characters exhibiting
significant correlation with yieldfplant, had showed high
genotypic and phenotypic intercorrelation among themselves,
which indicated that primary branches/plant, length of
main vine, female flowers/plant, fruits/plant, fruilt weight
and fruit length could be simultaneocusly improved in

bitter gourd.

Work done in snake gourd by Joseph (1978) has shown
that f£ruit yield was highly assoclated with primary bran-
.ches/plant (rg = 0.82), days to opening of the first female
f lower (rg = 0,75), average weight of fruit, (rg = 0,77),
length of fruit (ry = 0.75) and girth of fruit (r, = 0,68).
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ﬁé also found that there was no intercorrelation among
the biochemical traits, vitamin C content, crude f£ibre
content, crude prbtein content, ash conﬁent, rhosphorus
content and potassium content. Thamburaj gg.gl, {1978}
obtailned significant positive correlatlon between fruit
length and welght of fruilt (rg = 0,67) 1n snake gourd.

The assoclation between  length of fruit.anq‘girth of
frult was negative and significant (rg = —0.531, Negative
but non significant correlations existed betwaen girth

and welght of fruilt (rg = w0414},
D Path coefficlent analysis

In watermelon, Tikka et al. (1974) employed path
coefficient analysis to.f£ind out the direct and indirect
effects of yield components on fruit yleld/plant. Days
to £irst female flower anthesis and average fruit welght

were cbserved to have the highest direct effects on yield.

Gopalakrighnan (1979) utilized path coefficient
analysis to find out direct and indirect effgcts of come
ponentslof fruit yield; leggth'of main vine, wgight pf'
first mature fruit and carotgne content. Langth of
main vide had the ﬁaximum.direct effect_(i,éﬁ) on fruit
yield/plant fdllcwéd by average f£ruit weigﬁt (1.32). Méle
flowers/plant and days ﬁo first male flower anthesils ﬂad

high negative direct effects on yield'( - 1.09 and = 1,21
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respectively). Leaves/plant had the maximum'pesitive
direct effect on length of main vine (2.34) followed by
internodal length (0,77). Primary braﬁches/plgnt, thick
braqches/plant, internodal circumference and leaf area/
plan% had negati;e direct effects on length of main vine
thouéh they are positively correlated with length of
main vine. Flesh thickness had the maximum value of
positive direct effect on weilght of first mature f£ruit
(0.84), Seeds/fruit had a negative direct effect on
weight of first mature fruit (-0.21). The potassium
conteng had the maximum direct effect on carotene content
(0.96)., The other chemical constituents, protein, phos=
phorus, calcium and T.S.S. had negative direct effects

on carotene content,

In bitter gourd, Srivastava and Srivastava (1976) .
reported that female f£lowers/plant had thermaximum direct:
effect on yield (2.,75) followed by fruits/plant (0.90) and
lateral branches/plant {0.82). The indirect effects of
other characters towards yield were mainly thraugh
lateral branches/plant, frults/plant and female £lowers/
plant. Frults/plant also had hiéh indireétlcontribution
towards yield through weight of fruit. Ramachandran
(1978) found that fruit weight, fruits/plant and length
of main vine had high positive direct effects on yield
(0.5570.40, 0.30 respectively). Primary branches/plant,

female f£lowers/plant and fruit length were found to have

negative direct effects on fruit yield.



' In snake gourd, path ccefficient,ahaiysis.was.
employed by Joseph (1978) to f£ind cut -di;:‘éct; and indirect
effécts of componehts on frult yleld. Weigﬁﬁ ofwindividual
£ruit, fruit girth, frults/plant and mode at vhich £lrst
female flcwer appeared had high direct. effects on fruit
yleld (0,94; 0.89, 0.64,; 0.51 respectively). ¢helpath
analysis of fru;ts/plént and its components indicated that
femalc £lowers/plant exerted moderate positive direct
effects onlfrgits/ﬁ@ant and thereby on field (0.26),
Among‘the macy ccmponencs of weight of individual frultg,
girth of'fruiﬁ'exerted Ehe maximum direct effect fclibwed
by 100=-seed weight (0.88, 0.42 respectively).

E, Discriminant function analysis

Gopalakrishnan (1979) utilized discriminant

function analysis to estimate the efficiency of selection
through discriminant function over stralght selection

of fruit yleld/plant por se. Genetic advance through
stralght selection for'yield/pTant EE_ se was higher

than that calculated by discriminant function considering
all cambinations of conponent characters days to female
flower anthesis, length of main vine, thick branches/plant,
leaf ares/plant, average fruit weight and £lesh thickness.
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MATERIALS AND METHODS

A field experimént for the estimation of genetic
variability, correlations, pathe=ccefficlents and selectlon

indices in ash gourd (Benincasa hisplida (Thumb.) Cogn.)

was conducted during 1979-80 (November-March) at the
Instructlonal Farm of £he College of Hortlculture, Kerala
Agricultural Unlversity, Vellanlkkara. This station is
located at an altitude of 23 meters above mean sea level
and is situated between 10'32" N. latitude and 76'16" E.
longitudagr Geographicélly it fallsin the humid tropical

climatic zZone. The meteorologlcal data for the season

under experimentafion are appended (Appendix-l1).

A. Materlals

Thirty two ash gourd genotyres . .collected from
different parts of Kerala and Tamil Nadu maintained in
the department of Olericulture, College of Hortlculture,
Kerala Agricultural University were used for the study.-
The genotypes were diverse in thelr genetic make up.
(Table 1).

B. Methods

The experiment was laid out in a randomised block
design with three replications. There were three plants/

genotype/replication. The spacing adopted waa 1.5 m
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between plants and wildth of each block was kept'at ém,
;n each piﬁ, three seeds were sown,-and only one plant
was retained after thinning. Durlng érop,cultivat;on
various cultural operations and prophylatic plant pro=-
tection measures were done as recommended by Choudhary

(1967).

Ci; Characters studied

Observatlions were recorded from the entire popu=
lation and the average of each type in each replication
was taken for further analysis. The:following characters

were studied in this experiment.,

1. Earliness

a Days to first female flower anthesis.
b Days to first male flower anthesls
c Node at which the first female f£lower appeared

d Node gt which the first fruit is retained

2. Vegetative characters

ength of main vine {m)

a
b Nodes on main vine

0

Primary branches/plant

£2.

Thick branches/plant. Branches having a

diameter of 10 mm, or more were arbilitmarily

fixed as thick branches



e Internodal length {(cm). Length of 6th, 7th,
8th, 9th and 10th internodes were measdred‘and.
average was taken

£ Internodal circumference (cm). C;rcumfeiengé
.0f 6th, 7th, 8th, 9th and 10th interngdes
were meagured and average was taken

g - Leaves/plant
Flower and Frult characters

Mele £lowers/plant
Female flowers/plant

T o

ber ceﬁt of female flowers

Average g£rult weilght (ka)
 Weight of f£irst mature frult (kg)

Frults/plant

Percent of frult set

Circumference of fruit (cm)

Length of f£ruit (am)

w B PoWm B 0 0 0

Frult shape index. This was calculated as
the ratlo of fruit lengthto fruit diameter
Flesh thilckness (cm) "

Beeds/Frult

8 » W

100" - seed welght (g)
Fruit yield/plant (kg)

o




4  Nutritive characters of frult

a ‘Prutein_content:- The nitrogen content of the
dried f£rult f£lesh was éstimated using the Micro=-
lkjeldhhl-meﬁhod {(A.0. 2.Cs, 1960).. The protein
content was’ obtained by multiplylng the nitrogen
content by 6.25 (Jackson, 1973) and_expressed
Ias per cent of dry weight

b Phosphorus content - This was estimated colori-
metrically using the Vanadomolykdo phosphoric
yellow colour method in nitric acid system

‘ fJackson, 1973) and expressed as per cent of

dry welght

¢ Potassium content « Potassiuwn in an aliquote
- of the t;iple acid extract of the sample was
. detemmined using £lame photcmeter (Jackson,

1973) and expressed as per cent of dry weight

Fruit characters, length of fruit, clrcumference
of fruit, £ruit shape index, flésh thickness, seeds/fruit,
100 - seed welght and the mutritive characters protein,
ghosphﬁrus:and pbhassivm contents were recorded/estimated

£rom the first mature frult

'D Statistical Analysis

The detaills of the statistlcal analysis followad

in the present experinent are given belows




1 Analysis of variance

The data were f£irst analysed for the ana lysls of
-yarlance as described by Ostle (1966) for a randomised
block design. (Table 2). The model utilised in the

analysis of this design is

Yij =/u+bi+tj+eij,

i = 1;.0..--00--.0093

j = 10000000900-.o¢.32

Where, Yij = Performance of jth genotype in ith

block
/u = general mean
bi = true effect of 'i‘'th block
tj = true effect of 'j}th genotype and
elj = error component of the ijth observation
2 Estimation of variability, heritability, genetic

advance and genetic gain

Variability existing in the fruit yield and yield
contributing gharactefs, length of main vine and its
contributing components and welght of £irst mature fruit
and its possible components were estimated as suggested
by Burton {(1952). The formulae used in the estimation
of vayiability at genotypic and phenotypic levels are

as follows



Table 2. . Analysis of varlance of the design

“Sources of

Mean squares

dofi

variation Observed Expected

Total o5

Between

replications 2 H1

Between Z

genotypes by . ' Mé Error variance + number of
replications x genotypic
varliance

Experimental

error 62 M3 Error varisnce

66
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a Genotyplc coefficient of variation

(g.av.) = Genotypic standard deviation
Mean % 100

b Phenotypic coefficient of variation

{p.c.v.) = Phenotyplc standard deviation

Mean x 100

The &Sbove two estimates = genotypic and phenotypic
standard deviations = were obtalned by solving the follo=
wing equatlions f£rom the respective analyéis of variance

table for different characters.,

M2 = M3
Number of replications

it

Genotypic variance

Phenotyplc variance = QGenotyplc variance +
' Error varlance

C Herltability

Heritability is the potentiality of an individual
to inherit a particular character to its offspring. 'In
broad sense, it is eguivalent to the total genotypic
variance divided by the total rhenotyplc va;iancé and is
expressed in percentage. The heritability in the broad
sense was estimated as suggested by Burton and Devane

(1953)

h® (b) = GCenotypic variance
Phenotypic varlance

x 100

D Expected genetic advance

At a certain level of selectilon pressure, the

shiff of a population towards the superior side of genetic
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action is meant by genetic édﬁgnce. The expected genetic
advance of the available germplasm at 5% lntensity of
selection was calculated as suggested by Lugh (1949) and
Johnson et al., (1955) using the constant (i) as 2.06 as

given by allard (1960),

GA = h® x% x 'i where D refers to phenotyplc

standard deviation and 'i' to intensity of selection.

E Genetic gain

Genetic gain is the percentage of expected genetic
advance based on the mean of the particular character
under study. The method for the assessment of genetic

gain suggested by Johnson et al., (1955) was used

Genetic gain gG.G.) = G:A. x 100
X
vwhere G.A. = Genetic advance
X = Mean of character
3 Estimation of correlationsg

The genotyric and phenotyplc covarlances were
worked out in the same way as the variances were calcu~
lated. Mean product of tﬁe expectation of covariance
analysls is similar to the mean sguare expectation for

analysis of wvariance,
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Gdrrelatio_ns betueen yie].d and 'itsnc‘:pmponents,
length of main vine and its components and welght of
first mature fruit and its compenents were calculated at
genotypic and phenotypic levels by substituting the geno=
typic ancl phenotypic covariances and vari.ances in the

' formulae suggested by Searle (1961).

a Genotypic correlation between charactersx and y

r. {g) = c":ovxy(g)

Zfarl-x(g). vara, (g 7%

-

b FPhenotyplc correlation between characters.

s and y
Ly (P) = Cov, (p) e

= L
ﬁar.x(P) . Var.y(py

Where, COV: (g)= Genotypic covarlance
between characters x and y -

COV (p) = Phenotyplic covarlance
between characters x and y

':3‘ Var.i.c(g) = .Genotypic variance for
} . . character x -

LA

‘i"'{ Vari, {p) = Phenotyplc variance for
: character %
' 'Vaz;'.y(g) = Genotypic variance for

¢haracter v

var._(p) = FPhenotypic variance for
¥ character y
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4 . Path coeffilcilent analysis

In a closed system of "cause and effect" variables,
fruit yleld was considered as the effect faétor and casual
variables were length of main vine, female flowers/plant,

average frult welght and welght of first mature £ruit.

The. length of main vine was consldered as the
effect factor in a slmilar closed system of "cause and
effect" variables; the causal variables béing the node'
at which first female f lower appeared, nodes on main

vine, interncdal circumference and leaves/plant. A

The weight of f£irst mature frgit was also consi-
dered in a simllar closed system of “cause and effect"
variables, the causal variables being the circumference
of £ruit, length of fruit, flesh thickness, seeds/fruit,

100=sced weight, and potassium content.

The estimates of dlrect and indirect effects in
such a closed system of varlables were calculated by
the path coefficient analysis as suggested by Dewey
and Lu (1959). The followlng set of simultaneous
equations were formed snd solved for estimating the

varicus direct and indirect effects.

riy; Piy + r12P2y + rlBPSy + r14P4y+"'rikPky
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r2y=P2y+r21Ply*r23P3y+r24P4y+’""‘¥r2kpky

T3y=P3y31P1y 33P0y agPay e o 0 o o o3k Piy

Vhere, to rky denote coefficient of

Iiy
correlation between independent characters 1 to k and
dependent character ye. L to rk(k—l) denote CoO-
efficient of correlation among all possible combina-
tions of independent characters; and P to P, . denote

¥y ky

direct effects of characters 1 to XK on character v.

The above equations can be written in a matrix

form as given balow.

(%1Y\ V/i Typ  Ti13 | r£4......r1£}’}Pi;\
r2y 1 Toa rzége.q..r2k PZy
FSy i TggeesseeTgy P3y
rgy = 1 L Péy

(2]

4 : :




35

Path coefficients were obtained by replacing the
corresppnding elements in 2 and B matricaes by phenotypic
correlation coefficients,

Residual factor (nyJ which measures ﬁhe'contribu-
tion of rest of the characters not considered in the caiigal

scheme was. obtained as follows:

Residual factor (X), ny = (i-Rz)g

2 ' »
* = P
Wwhere R é:j Piyz + 2 Ei: 1y Pjyrij
i=1 i, j=
i%3
i<j
7 Estimation of selection indlces

The statistical methods suggested by smith (1936)
and Robinson et al., (1951) were used for constructing
selection indices and:compuﬁing genetic advance., A secriles
of selection indices were obtained by discriminant functilon
analysis using different combination of component characters,
The component characters were length of main vine, female
f lowers/plant, average fruit weight and wvelght of first
mature frult., These characters were selected based on the

relative magnitude of positive direct effects on f£rult
vield/plant.

in the method suggested by Smith (1936), the

following set of slmultaneous equatlons were solved to
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:

obtain weights in the selection index based on the

component characters of yield.

Bty 4 40,y o #DaE) abe by gy = 2,643,659 +3,G) 5
+°.'.-..°...-%le

b, t

1 +h.t

21 P EgpHPab g e e ¥ By = 8, Gyy+a, Gy 533805

+ O....'I.Iﬂ..a]cGZk

Byt 105 Eao gt gt s i By = 8 Cqy+8,G3,4+850,,

+ ........-.-.akGBk

bltkl+b2tk2+b3tk3+'“+bkﬁkk = a1Gk1+asz2+a3Gk3

+............'akG]d{

Where tii represent prhenotypic varlances and
covarlances Gy 4 represent genotyplc varlances and co-
varlances; ay repregsent economic values and bi represent
the unknown.welghts,

Genetic advance by discriminant function
(1)ssal bi G614

s
( £Zbl bj ti]i)
where *i' denotes the intensity of selection when

G,A.(D)

top 5% of the population is selected,

In the method suggested by Robinson et al., (1951)
the following set of simultaneous equations were solved
to obtaln weights in the selection index based on yield

and the independent component characters
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bt

+ —t

b, t

+ bt b.t

3 Eqq + Doligy + Pabag + cenaiy g + byt » ggy

.

1tk1 + bztkz o+ b3tk3 + .....bkﬁkk,+ ?ytky " gky

U e ¢ -8

vhere &y, and tky'reﬁresent phenotypic variance
and covariance respectively and bk is the unknown weight
and gky and Oy 2Fe genq;ypic covariance and varlance
fespectively.

Genetic advance by diseriminant function,

Gau(D) = 1 (ghy gky);i

Where, 'i° denotes the intensity of selection

when top 5% of the popuiation ls selected,

Genetic advance by straight selection for yield
GA{sS) = 1. g:x
(tyy)%

The relative efficiency of selection through
descriminant function over straight selection was cale
culated by the formula suggested by Paroda and Joshi
(1976).

Relative efficiency over straight selections

GA(D) =~ GA(S)
GA(S)

x 100
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RESULTS

The méan values of the quantitative characters
recorded from genotypé§ in each replication were taken for
further statlstical analysis. The results are presented

under the following heads

1 aAnalysis of varlance, estimation of varlability,
heritability, genetic advance, correlation and,
path coefficlent analysis for yield and ite

comronents

2 Analysis of variance, estimation of variability,
heritabiiity, genetic advance, correlation and path
coefficient analysie for length of main vine and its

components

3 aAnalysis of variance, estimation of variability,
heritability, genetic advance, correlation and path
coefficient analysis\for welght of first mature fruit

and its componernts

4 Relative effilciency of selection ghrough discri-

minant function over straight selection of vice-versa

Y RBRIYET 9%,V°ELREET. SaFERAtIoR 2t YaE ISR W en

coefficient analysis for yield and its components.

a Analysis of variance

The analysis of variance showed that the 32 ash gourd
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Table 3. Mean performance of 32 ash gourd genotypes with respect
to 28 characters

Days to Days Length Male Female Per- Average
first to fi- of ma=- flow= flow= cent of fruit

Acc.No, . female rst in vi- ers/ ers/ female welght
flower male ne{m) plant plant flowers (kg)
enthe- flower : '

joeRecRasfuolocResNolochoiloilos

sis anthe~
sis
B.H. 1 56,22 53.89 5,03 64,22 10,00 13,10 7.86
B,H. 2 61.00 60,33 4,76 68.22 10.22 13.57 1.48
B.H. 3 57.56 56,66 5.87 64.44 10,22 12,67 4,35
B.H. & 57.11 B36.4k 5,90 57.00 11.22 17.41  8.06
BJ.He 5 59.00 58,90 4,60 69.00 9.44 12,30 3.99
B.H. 6 63.33 62.22 4,20 50.56 9,22 15,43 4,33
B.He 7 60,33 69,00 5,77 106.22 9.78 7.82 1.81
B.H, 8 64.67 63,33 S5.78 44,78 10.44 20,24 5.39
B.H, ¢ 65,00 64,67 4.29 44,22 8,89 16,59 5,67
B.H.10 60,45 57.45 5.32  75.33 . 9.33 10.93 5,17
BoH.11 59.33 58,67 5.85 69.22 9.56 12.15 2,38
B.H.12 50,4k 59,00 4.33°, 56433 9.00 14.23  4.26
B,H.13 62,89 61,67 6.05 42,00 8.78 16,55 5.76
B.H.14 : 61,67 = 60.33 5.45 78.89 9.45 11.04 28.11
B.H.15 64.83 63.67 4.75 77.22 8.56 9.87 5,56
B.H.16 60,00 59,78 3.89 68,33 8,56 11.43 7.23
B.H.17 66.11 64,67 5.75 68.00 7.89 10.2h  5.00
B.H.18 60.33 59.67 4.79 76,11 8.89 9.40 717
B,H.19 68.67 67.33 4.22 69,00 11.33 12.21 4.90
B.H.20 60.33 60,33 5.76 93,78 11.00 11.47 4,07
B.H.21 57.00 56,33 5,56 42,33 8.89 20,15 9,00
oH 22 62.11 61.56 4,42 60,67 11.78 12.11 5.37
He23 65.33 64,67 4L.42  55.11 11.11 19.44 5.61
oHe25 60433 59.33 5.90 41,33 40,00 17.21 3.46
«H,26 63,00 63.00 5.33 52.89 9.44 16,68 3,18
H.27 69.33 67.00 5,25 60,00 8.56 12,92 655
H.28 62,45 62,33 4,38 55,67 10.44 13,21 5.20
+H.29 62,45 61,00 5.96 90,78 9.00 11.13  3.67
+He31 59.22 658,33 5,81 55,33 10,22 15.32 6415
He32 58.89 58.67 4.56 53,22 10.33 16,98 5.16
C.D.

p = 0,05 6,13 5.66 0,90  7.77 1.78  1.32 1,46



Table 3 (contd..)
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Velght Fruit Node at Node
of fi- yield/ which at Nodes
Aec.lo rst Frults Frult plant first which on
Tele mature /plant set (kg) femsle first main
fruit (%) flower fruit vine
(kg) appee- is re-
' red_ tained

B.H, 1 8,87 1.67 17.18 12.69 12.67  12.82 46,67
-BeHe 2 1.78 5.11  47.91  7.61 13.44 15.89 48,67
B.He 3 7.90 3.33 35.66 14.36 15.44 16.74 42433
B.,H. & 9.60 3.00 24,96 23.57 17.33 19.44 54,00
B.H, 5 4,68 4.56 47.13 18.20 10.56 11.56 34,33
B.H, 6 7.16 2.11 22,88 9.10 13.89 15.44 45,11
B.H. 7 2.72 4,35 48,10 7.84% 15.83 16.78 45.89
B.H. 8 6,08 3.50 31.37 19.17 15.33 16,06 40,67
B.H. 9 7.26 2.44  27.81 13.83 10.11 12,33 34.89
B,H.10 5¢52° - 2,56 27.70 13.21 13.45 14.22 48,67
B.H. 11 3.93 3.22  33.57 8.05 13.33 15.78 45.33
B.H.12 4,43 Lohh 47,80 19.30 15.33 16.22 46,00
B.H.13 6.22 2.22 27.04° 12,76 12.33 15.33 48.33
B.H.14 29,68 111 11.34 30,82 17.56 1800 44,45
B.H.15 5.67 3.4 40,76 19.14 12.67 13.54 42,33
B.H.16 8.12 3.4 39,20 24,87 14.78 15,00 44,89
B.H.17 5.80 3.11 38.70 15.56 10,78 15.11 39.67
B.H.18 TeT3 2,11 26,73 15.34 12,67 13.33 43.33
B.H.19 9.50 1,89 19,76 9.24 10,67 13.00 32.67
B.H,20 8.46 .44 20,07 9.94 16.33 14,44 48,00
B.He21 11.60 - 3,56 43,39 32,01 9.67 1145 49.67
B.,H.22 5.63 2,56  30.71 13.73 9.33 18,78 38.56
B.H.23 6,60 4,56 34,46 26.08 14.33 12.89 46,56
B.H.24 774 3.56 35419 I9.68 16.67 15.44 48,00
Bqu25 4.09 2.44 27.81 8.46 12.00 14033 43055
B.H.26 L. 45 bodh 41,85 13.51 14,33 13.78 38.67
B.H.27 717" 3.89 43,79 25.46 13.33 15.89 45,56
B.H.28 732 3¢44 40,76 17.87 10,67 18.22 38.33 .
B.H.29 6,02 4e22  37.23 15.47 17.89 22,11 51.11
B.H, 31 T &7 2e22 22422 13.64 13.78 14,00 40,00
C.D,
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Table 3 (contd..)

Prima- Thick Inter- Circum-

Ty bran- Inter~ nodal ferermre Length
Acc.No, bran- ches/ nodal circum- Leaves/ of of

ches/ plant length ference plant fruit Zfruit

plant (cm (em) (ecm) (em)
B.Ho 1 3.22 2411 12,29 3.62 168.22 64.85 40.50
B.H., 2 4,78 5.67 13.61 2,60 172.78  41.55 27.27
B.H.e 3 4,00 1.44 14.32 3.52 196.00 74.86 48,02
B.H. 4 4,00 2,00 12,93 352 168,00 78.33 50.00
B.H. 5 3.78 1.67 14.49 2.79 164,22 . 51.72 35.19
B.He 7 3.89 3.78 11.98 3.09 286,66 48.25 31.56
B.H. 8 4,78 3,22 13.78 2.99 180.56 56.30 39.54
B.H. 9 Lo.45 - 1,56 12,37 2.92 102.33 67.38 42.62
B.He11 54,22 2.89 14,03, 3,11 . 152.33 49,39 38,44
B.,H. 12 +3.56° 2.45 . 13.29. 2,69 198.33 58,50 33.77
B.H.13 4,22 2,00 12.85. 3.61 169.67 63.24 40,60
B.H.14 4o67 3.1 14.15. 3.81 190,33 113,78 62,04
B-H015 4.67 2;00 Q_OJ!-E 3031 197.3&' 60.67 38.55
B.H-16 3033 2.45 ' - 12.02 3!39 150.00 74.32 42093
B«H 17 95.11 1.33 14,91 2,90 159,33 60,92 33.28
B.H.18 4.5 1.67 15.07 3.07 150,67 59.07 50.17
B.H.19 bo4s5 2,00 12,53 2.32 . 207.00 . 55.04 42,17
B.H.20 4,33 2,00 . 12,15 3415 222.67 67.89 45,46
B.le"' : 2.78"‘- 1 033 1&'.68'_ 3. 67 226.00 . 73.85 54.32
B.H.22 - 5411 1.33 . 11,73 2.90 133.67 54.57 39.85
B.H.23 5.33 3.89 . 12,87  3.26 . 234,33 62.33 40,09
B.H.24 Cabh 2,33 0 12.4% 3,00 209.67 . 63.09 42,83
B.H.25 - 4,89 4433 14,82 3.23 160.67 B3.37 36.01
B.H.26 + 3489  1.89 13.66  3.11 . 119.17 57.70 40,02
B.H.27 4,00 1,89 | 11.20 3,46 191.67 56,29 38,87
B.H.28 - 4,00 1.44 . 12,96 3.33 . 177.00 64.37 47,00
B.H.29 bl 4,56 . 10,67 3,460 257.67 . 59.95 45.52
B.H.30 Gohly 2,44 12.55 3.30 234,67 90.41 55.26
B.H.31 - 4,00 3.11 10.64  3.19 164,00 64,33 44,47
B.H.32 - 4,33 3.00

1,78 13.54 160.33 66.11 48.72

0.05  ©,98 1.82 0.85 0.13 47.81 -  6.93 3,87



“Table 3 (contdses)

42

Trult

Flesh

Ao, sape  tisk- gnfe/i00T D7 e Taies
index  Bess welght (%) (%) (%)
B.He 1 2,26 L,57 239,92 8,40 7.41 0.31 3.09
B.H, 2 2.07 4,00 372,58 5,24 8,04 0,41 2,37
B.H, 3 1.81 3.56 376,78 T7.87 5.75 0,30 2,65
BeHe 4 2,01 5,00 1192.67 9.42 6.27 0,283 2,79
B.He B 2.3 3¢55 313.33 6.24 7.03 0,29 2012
B.H. 6 2.4 4,80 374.83 5.97 5.07 0.13 3,09
BeH. 7 2.06 4,27 445,67 6.45 5.44 0,27 2.49
B.H. 8 2.21- 5.25 676,67 5.86 4,41 0,35 3.09
B.H. 9 1.99 5.09 515.67 9.98 7.78 0,40 2.88
BoH.10 1095 50&‘4 6"“6900 8.60 8.54 O.42 2.56
BeHe 11 2,46 4,39 494,33 6,03 4,76 0.16 3.08
B.H.12 1.82 3094 368067 6.89 ebga 0025 2.28
B.H.13 2.0% 5,93 62%.8% 7.03 5.93 0,38 2,45
BJH.14 1.71 .12 1035.33 10.99 6.16}@_0.21 317
B.H.15 2.03 5521 1255.33 T.46 T7.34% 0,30 3,09
B.H.16 1.86 5.95 -792.80 9.09 8.04 0.50 3.48
B.H.18 2.69 5,22 386,33 T.84 6,66 0,40 2,6
B.H.19 2,40 5.41 476,50 8,28 5.67 0,36 2,78
B.H,20 2.6 5,09 1083.33 8.70 6.27 0.20 3.19
343022 2029 5-86 640.67 6032 6:095 0-21 2093
Bed.23 2,03 5.0%3 374,33 7.45 7,06 0,27 2,08
B.H.24 2,13 5,37 1493,80. 2.89 8,70 0.35 2.67
Bed.25 2.17 4,81 223,33 8.49 7.42 0.37  3.41
B.H.26 2.17 3.97 594,67 6.07 6,96 0.20 2.7¢
B.He27 2.17 L,55 642,89 2,32 6,60 0,29 2,58
B.,H.28 2,29 5,07 "~ T764.56 T.40 T.256° 0.3&8 2.57
B.H.29 2.45 517 . 97317 5.76 5.47-% 0,32 3.13
B.H.30 1.91 5,38 624,00 10,25 4.27 0.18  3.38
B.H.31 2.16 5.59 . 447,00 8,32 5.44% . 0,32 3.18
B.H.32 2,30 5.54 ., 232,44 9,11 5,23 0.29 3,08
C.D. . R '
p = 0,05 0.21 0.32 . 18.97.. 1.73 0.16 0,06 0,24

/oS




genotypes were significantly different for yielden its ten
component, cﬁaracters, days to filrst female flower anthesls,
days to f£irst male flower anthesis, length of main vine, male
flowers/plant, female f£lowers/plant, percent of female flowers,
average fruit weight, welght of first mature fruit, frutts /
plant and percent of frult set. {Table £). The results

showed that_éﬁére waé inherent and statiStically_signifiCant'
differences among the genotypes for all the above 11 characters.

b Estimation of variability, heritability and genetic
advance

The extent of variabili ty present in the 32 ash gourd
genotypes for yield and_its 10 component characters was meaw
sured in terms of range, mean- and its standard erroxr and CO-
efficients of variation at genotypic and phenotypic levels
- (Table 5). There was conside;able ammant of varigtion for all
the characters under study. Days to £irst female f£lower an=—

' thesis ranged from 56.22 days after‘sowing in*sB:H.1*' to 69,33
Gays in ‘BiH:27'. Uhe range of days to f£irst male flower an-
thesis varied from 53.89 days in 'BiH.1' to 67:33 days in
‘B.H,19's The length of main vine ranged from 3.82 m. in'B,H.
16 to 6.05 m.in 'B.H,13'. The range of male ﬁlowera/plaﬁtl
varied f£rom 43,33 in VB.H.25' to 106,22 in 'B.H,7%; Female
£lowers/plant ranged from 7.89 in B.H. 17 to 11.78 in 'B.H.22',
Percent of female f£lowers ranged from 7,82 in 'B.H.7' to 20;24
in'B.H.8', The range of average frult welght varied from 1,48
kg, in '8,H.2' to 28.11 kg 1n 'B,H.18', Welght of first mature




Table 4. General analysis of variance for yield and its components

Sources M.S.

of va= d,.f. "

riation Days to Days to Length Male Female Per Average Velight of Fruits/ ~Per cent Frult
first first ‘of = flowers/ flowers/ cent of fruit first plant - -of fruit yield/

. female male nain ° plant plant female wej.?ht meture -~ -get lant

flower flower .ving. flowers (kg fiuit - ?kg)
anthe- gnthe~ (m)- . (kg) -
sis  sis -

Raplica- ‘ © : R -

tions - 2 107.54 8.7.85 9.29 27.06 1.26 5.02 9.89 2.47 0.86 _ ' 40.43 351

Geno-

types 31  28,11%¥27.24%¢ 1, 22%%777,68%% 2,65%¢ 32 Q7%

Error 62 14.41 12,05 0.31.  22.65

1}

1.19 0.66

T8.99%% 48,04

C.E80 4,99

3,32%%  305,97%% 470.27%%

0»037 .'2014 2079

¥ = 0,01

7%




Table 5. Range, mean, genotypic (g.c.v.) and phenotypic (p.c.v.) coefficlents of variation,
herditability, expected genetic advance and genetic gain )

for yield and its

components, S _
. — . ' Expected
Characters Range Mean i+ SEm "EeCeVa DPeCeV. Herdta= genetic Genetic
. bility advance gain
(%) -
Days to first
female flower .
anthesls 56,22 = 69.33 62.96 + 1.44 3.62 7.26 24.85 2.22 3.72
Days to first o
male flower .
- anthesils 5389 = 67.33 60.33 & 1.23° 3.65 ‘6.72 29.58 2.52 4.09
Length of main - , .
vine (@) 3.89 = 6.05 5.15 + 0,03 10.70  15.17 49.73 0,80 15.54
Male flowers/ .
. plan‘b 41 033"'106.22 64991 _'!“_ 2.31 24-44 25052 91 o?ll' 31 .30 48.22
Female flowers/ , . :
plent - 7.89 = 11.78 9.59 + 0,12 7.12  13.35 29.14 Q.77 7.97
- Percent of ) .
female flowers 782 = 20.24 13.56 x 0,07 24,29 24,94 94,24 6.56 48.43
Average fruit : ‘
- welght (kg) 1.45 = 28,11 6.28 + 0.08 81.23 82,53 97.01 10,36 164,95
Welight of first ' :
rature fruit(kg) 1.78 - 29.68 7.60 + 0.51 54,10 62.80 74,22 6.72 96,01
'. Fruits/plant 1.1 = 5.11 3.12 + 0,003 33.30 33.68 97.74 213 67.81
. Per cent- of _ , . v
fruit set 1134 = 48.{!0 32,57 &£ 0.21 30.90 31,22 97.93 20,52 62.99
Fruit yield/ ' ' :
plant (kg). 7-61 = 32,01 16.28 + 0.28 4,27 45.36 95.25 15,02 88.99

[ 5
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fruit ranged £rom 1.78 kg Ln 'B.H.2' to 29.68 kg in *B.H.14'.
Frults/plants ranged from 1,11 in !'B.H.14' to S5.11 in 'B.H.2’.
Tha range for frult yleld/plant varied from 7.61 kg in

'B.H.2' to 32,01 kg in ‘'B.H.21'. The genotype 'B.H.14* cio-
sely followed 'B.H.21' in yleld with 30,82 kg/plant.

Maximum variability was observed for average.fruit
welght (g.q.v. =.81‘29) followed py wgight of £irst mature
fruit (ge.c.v,.= 54,10) and fruit yleld/plant (g.c.v. = 44,27),
.The lowest va;ue of genotyple coefficient of variation was
observed for days to first female £lower anthesis (3.62).

For all the characters studied phenotypic coefficientsoflva-
riation were higher than the corresponding genotyplic coeffi-

clents of variation,

The highest heritahility estimate &f 97.93% was obtai-
ned for percent of fruit set followed by £fruits/plant
(97.74%) and average frult weight (97.01). (Fig.l.). Fruit
yield/plant alsc.had moderately high estimate of -heritabi-
ity (95.25%). The loviest heritability estimate of 24,85%
was noted ﬁor days tq fi;gt fémalg flqwer anthesis. Average
fruit welght recorded the highest value of expected genetic
advance in the next géheration of selectlion (164.,95%). Days
to firét female £lower anthesis recorded the lowest estimate
of genetic advance as per cent of mean (3,72).-.Fruit yvield/
plant had an expected genetic advance of 88,99% in the next
generatién of seieétion wﬁenthe inténsity of selection was

S5%e




Fig. 1 Her:itabllity and expected genetic advance
as per cent of mean.

O @ 7T 0 1 b o =

Days to first female f£lower anthesis,
Days to first male flower amthesis
Length of main vine
Male f£lowers/plant
‘Female flowers/plant _
Per cent of female flowers
Average fruit weight
Weight of first mature £rult
Frults/plant i
10 Per cent of frult set
11 Fruit yield/plant
12 Node at which first female flower appeared
i3 Node at which first f£rult is retailned
14 Nodes on main vine
15 Primary branches/plant
16 Thick branches/plant
17 Internodal length
18  Internodal circumference
19 ieaves/plant
20 Circumference of fruit
21 length of fruit
22 Fruit shape lndex
23 Fresh thickness
24 Seeds/fruit
25 1l00=-seed weight
26 Protein (%)
27 Phosphorus (%)
28 Potassium (%)
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C Correlation among yleld and lts components

Fruit yleld/plant was significantly and positively
correlated with length of main vine (rg = 0.48), female
£lowers/plant (rg = O;?Q), average fruilt weight (r§\=-0.76)
and weight of first mature fruit (rg = 0,59), -Fruits/plant
was not significantly correlated with yleld (ré =.0,13)
(Teble.6.).' Days to first female flowef anthesis, days to
£irst male f£lower anthesis and male £lowers/plant had
negative assoclation with fruit yleld/plant, though the es=

timatesof correlatlion were not signlficant. (r., = =0,10,

g
-0,10 and ~0,14 respectively). Days to f£irst female flower
anthesls was positively correlated with days to male flower
anthesis (rg = 0.95). Both, averagd frult weight and welght
of first mature f£ruilt were negatively correlated with number

of frults/plant (= 0,55 and ~0.59 respectively).

4 Path coefficient analysis

The direct effects of the component characters on
fruit yileld/plant, length of main vine and welght of first

mature frult are presented in Fig. 2.

Average fruit weight had the maximum direct effect
(1.18) on frult yleld/plant followed by length of main vine
{(1.04) (Table 7) (Figs 3)+ The significant. positive corre=-

‘lation between gemale flowers/plant and frult yvield resulted



Table 6, Genctypic (r ) and phenotypic (r ) correldtions among fruit yield and its
components
Days to Days to Female IMale ~ Ave- Welght of
first first Length flowers/ flowers rage first . Fruits/
Characters female mele of plent /ploat fruit mature plant
flower flower main weight frult
anthesis anthesis vine
Fruit yield/plent - 0.10 - 0.10 0.48%% 0.70% -0.1k  0.76%% 0.59%% 0,13
N (= 0.05) (-oO. 07) (o 42) (0.67) (-0.15) (0.72) (0.55) (0.13)
Days to first female o 23 0.95*#%=0,32 =0,30 0.07 . G.17 =0 -=0,05
flower anthesis (0.85)(=0.21) (~021) (o. 03) (0.08) (-o o&) (-0.04)

Days to 1irst male
flower anthesis

Length of main vine

Female flowers/plant

Male flowers/plant.

Average frult welght

Welght of first mature fruit .

-0.34
(-0.27) (-0.16)

-0,27 -0,05 =0,01 =0,30  =0.04
(-o 01)(=0,01) (~0.10) (-o 01)
-0.02 -0.49%% =0,27  =0,02
(-0.01) (9 16)(-0 44) (=0.20) (=~0.02)
| =0.04 -0.06  0.62%% -0.06
(~0. 02)(-0 04)  (0.59) (=0.05)
0.17. 0.18  =0.06
© (0.15)" (0.15) (<0.05)

| 0.07.  =0.55%%

=0, 59%*
(=0.51)

** p= 0.01

Figures within paranthesis

indicate phenotypic corrélation coéfficients.

8%



Fig: 2. Divect effects o !polgge_ntc characters on frunt
yield [ Plant, Lenglh of waln vine and wWeRnt of
Rlrst waakure Lewd W ash gourd.

1. Fruit yletd [ Plant.
2.Lenptk of waln vine.
3.Female fLowers/etant

A. Averala Srull welink,
S.WeBWL o€ {irst madure
£reurl.

B.Node al which First—
fewale {lower ajbpeaved.
LNodR3on wa 2w Vine ,
8. lnlerncdal drcumter ence,
9. Leaves [Plank.

\0. Ciycumterenee ot
£vuit .

W hewych of Lvuik,
12,-Flesh tickmness

15. Seeds [{rulk.

14.100- Seed Weipht .
15. Potassiuwm cowtent.




Table 7. Direct and indirect genotypic effects of four component characters on

fruit yield
' Direct Indirect effect via. character
Characters ﬁbﬁ ?gfegt Length of Female Average Weight of
ATEYY) patn vine flowerg/plant fruit first mature

' welght fruit.

Length of main vine 0,42  1.04 - - 0,004 - 0,52 = 0.10

‘Female flowers/ !

plant 0.67 0.43 = 0.01 - ~ 0.05 0.30

Average fruit

Weig}lt _ 0.72 1018 L 0.&-6 - 0-02 ] - 0.02

Welght of first

nmature fruit 0.55 0,52 = 0,27 0.25 0.05 -

rp* = Phenotypic correlation coefficients between fruit yield and its components

6%
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not cnly £rom the positive direct effect (0,43) but from
the positive indirect effect through weight of fiifst mature
frult {0.30) also, Waight of first mature fruit had a

direct effect of 0,52 on frult yield.

2 Analysis of variance, estimation of variability,
heriitability, genetic advance, correlation and
path coefficient analysis for length of main vine
and its components

a Analysis of varlance

tength of main vine was considered as a function
of node at vwhich f£first female f£lower appeafed, node at
which £irst fruit is retained, nodes nn main vine, primary
branches/plant, thick branches/plant, internodal length,
internodal circumference, and 1eaves/plant; The 32 genow
types were significantly different among themselves for
the above characters (Table 8). The differences were
significént at 1% level of probabllity.
b Estimatlon of varilabillty, heritability and genetic

advance

The range for node at which the first female flower
appeared varied from 9,33 in 'B,H.22' to 17.89 in *B,H,29!
(Table 9). Node at which the first fruit was retained ranged
fFrom 11:45 in 'B.H.21' to 22,11 in 'B,H.29!'. The range for nodes
on main vine varied from 32.67 in 'B,ﬁ,lg' to 54 in 'B,H.4°.
Primary branchesg/plant ranged from 2,78 in 'B,H. 21' to |

5.33 in 'B.H,23'. The range for thick branches/plant varied



M'.S.

Sources of ; , Node at .Node at . - . Primary Thick Inter- Inter- Length

variation *=* which which . brenches/ bran= nodal noedal of main
first  first plant ches/ len circum—= Leaves/ vine
female .male Nodes on . plant (cm, ference plant (m)
flower- flower .main- . _ C : (cm)
appearad appeared vine ' :

Replication 2  27.06 26,70  436.88 4.17  6.78 0,78 0.02 6922,80 9.29

Genotypes 31 AT.54%% 18,66%%  75,06%% 1,10%  3.38%%  5.2%%  0.33% 4a53,62%%  1.20%%

Error 62 3.01 6,90 © 26,18 0.36 © 1,24 - 0,27 - 0,01 2272,38 0.31‘

P = 0.01

16



Table 9. Range, mean, genotyplc (g.c.v.) and phenotypic (pc.v.)

.coefficient of variation, -

heritability, expected genetic advance and genetic gain for length of main vme

and its components

. S

_ N Herita= Expected
Characters. = ' Range - 'Mean t SEm . BeCeVe DPaCeVe bllity genetic Genstic

- . o o R (%) . advance gain
Node at which the .
first female: - - ' : ’

- flower appeared = 9.33 = 17.89 " 13.64 & 0.31 16.13 20454 61.67  3.56 26,10
Node at which the S - - T o
first fruit is .
retained . . 11.45 = 22,11 15.18 1 0.70 13.15 ' 21.84 36,25  2.46  16.31
Nodes on main . | . '
vine s 32,67 - 54.00 42,83 + 2,67 . 9.2% 11.806 13.84 - 5.15 11475 .
Primary branches/ N ,
plant . 2,78 = 5033 4424 fhcad 0.03 11 -75 18,3% 1,01 - 0.66 } 15.50
Thick branches/ ' o .
Internodal length - ' ' _ ' -

(cm) 10.43 ~ 15,07  13.01 £ 0,03 9.86 | 10.64 85.94 2,45  18.84
Internodal | ' - ' o
circumference(cm) 2.32 « 3.8 3.18 + 0.0007 10,24 10,54 94,25 0.65 20.47
Leaves/plant 902,33 ~286,66 180,70 +25.19 = 16,23 30.98 27.46 31.67  17.53
Length of main : '
vine (m) 3.89 - 6,05 515 & 0.03 10.70 15.17 49,73 0,80 15,54




i

from 1.33 in genotypes 'B.H.17', 'B.H.21' Iandl"-s.:.H.Zz_' o
to 5.67 in 'B.H.2'. The range for. .'lnte'rnodal' length varied
£rom 10,43 cm in *B,H.15' to 15.07 cm in 'B.H. 18'.
Intermodal circumference ronged from 2,32cm in 'B,H.19' to
3.81 am in 'B.H.14'. Ieaves/plant ranged f£rom 102,33 in.

'B,H,Qi to 286.66 in 'B.Ho?i'

The maximum value df xjenotypic g:oefficient of
variation was observed for' thick branches/plant (35,45)
followed by leaves/plant (16.23) and node at which the first
female flower appeared (16.13). The lowest value Of geno-
typic coefficient of variation was recorded for nodes on
main vine (9,21). Internodal circumfererice had tiie highest
value of heritability {94:25%4) followed by. internodal length

"(85.94%). The lowest heritsbility value of 13,84 was obser-

‘ved for nodes on main vine. Thick branches/plant recorded

the highest value of expgcted genetic ‘advance as per cent
of mean (44.11), Nodes on wain vine recorded the lowest
estimate of genetic aévanca as per' cent of mean. {11.75).
Length of main vine had only a2 low expected genetic advance
(15.54) resulting from low varisbility (g.c.v. = 10, 70)
and low estimate of heritabllity (49.73%).

C c:orrelat:l.on among length of main vine and its
camponents

- Node at which first female £lover appeared, xiodes
onh maln vine and leaves/plant were positively correlated
with the length of main vine (, = 0.61, 0.50 and 0,78

respaectively) (Table 10)." Internodal circumference was



Table 10. Genotyplc (rg) and phenotypic (rp) correlation among length of main vine and its

components

Node at Node at HNodes Primary Thick  Inter- Inter=

which which on branch- bran- nodal nodsal Leaves/
Characters first first main es/ chea/. 2length circum= plant
= female fruit is wvine plant  plant ference
flower retained
appeared
Length of main vine 0.61%% 0,21, 0.50%% =0.27 =0.04 0.04 =0.42% 0,78%*
(0.58) (0.09) (0.44) (~0.15) (-0.04) (0.04) (-0.80) (0.74)
Node at which first 0,59** 0.18.  =0.39* 0. 0.27 0.09 0.14 |
female flower appeared (0.50) (0.14) (-0.31) (0.37) (0.21) (0.10) (0.05) i
NOde at WhiCh fiI’S't 0025 0.21 0039* 0.22 -0-33 0030
fruit 1s retained (0.18) (0.20) (0.32) (0.16) (=0.22) (0.24)
NOG.ES on main Vine -0.32 O.h‘“* -0.19 -0031 "'0039
(-0.30) (0.40)(=0.10) (-0.29) (-0.37)
Primary branches/plant 0, 44%%~0,19 =0,31 =0.39%
(0.38)(~0.10) (-0.29) (=0,37)
Thick branches/plant 0.33*% =0,26 =0.16
(0.29) (-0.26) (=0.15)
Internodal length =0, 71%% 0,17
Internogdal =0,03
circumference (=-0.02)
*p = 0,05 **p = 0,01 Figures within paranthesls indicate phenotypic correlation

coefficlents.
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negatively correlated wlth length of main vine (rg= =0.42)
and internodal length (rg = ;6.71). Node at which the

first female flower appesared had positive correlation with
node at which the filrst frult was retained (r

g
There was positlve correlation between primary brancﬁes/

= 0.59)¢

plant and thick branches/plant (rg = Q.,44).

D Path coefficient analysis

Leaves/plant had the maximum direct e¢ffect on
length of main vine (1.03) followed Ly nodes on main
vine (0.78) and node at which £irsi female flower appeared
(0.46) (Table 11).(Fig.4). The high positive correlation
of node at which first femezle flower appeared and length
of main vine,(rg = 0,61) was due to the direct effect of
node at which first female flower appeared and indirect
effect through nodes on main vine (0.,11), The negative
correlation between internodal cilrcumference and length
of main vine (ry = =0.42) resulted from the negative
direct effect ( =0.40) as the ;cs;tive irdirect effect
through node at which first female flower appeared (0.05)
was mullified by the negative indirect effects through

nodes on nain vine (=0.03) and leaves/plant (-0.02).



Table 11. Direct and indirect effects of four component characters on length

of main vine
Indirect effect via., character
- Direct _
Characters r #* effect Node at which Nodes on Internodal .
- . S (Py,)- first female - main vine -circum= Leaves/
y flower ference plant
appeared '

Node at which
first female
flower
appeared 0.58 0.46 - 0.11 - 0,04 0.05
Nodes on
main vine o.44 0,78 0.06 - 0.02 - 0,042
Internodal
circumference =-0.40 = Q, 40 0.05 -0,03 - - 0,02
Leaves/plant 0.74 - 1.03 0.02 -0,32 0,008 -

T % = Phenotypic correlation coefficients between length of main vine and its

P components.
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3 Analysis of varlance, estimation of variability,
. heritability,. genetic advance, correlation and.
path coefficient analysis for weight of fivst
mature frulit and lts components, . .

-

a Analysis of vaclance

Observations on welght of £irst mature fruit and
its component characters, clrcumference of fruit, length
of fruit, fruit shape indesx, flesh'thickhess. seeds/£ruit, '
100=seed weight, proteln content, phosﬁhorus content and
’potassium content weege subjected to analysls of varianéé to
test the significance of differences among the genotypes
in respect to thésg polygenic characters. -Highly signie
f£icant differences were observed among the 32 ash gourd
genotypes for all the characters studied (Table 12),

b Estimation of variability, heritability and genetic
advance

The circumference of £ruit ranged £rom 41.55 cm in
'B,H.2' to 113.78 cm in 'B.H.14' (Teole 13). - Iengthlof
fruit variled £rom 27,27 cm in *B.,H.2' to 62,04 cm in
'B.H.14': The range of fruit shape index varied fram
1,71 in 'B.H,14' to 2.69 in 'B.H,18'. Flesh thickness
ranged from 3,55 c<m in 'B.H;5' to 6.16 cm'in'!B.H;zl‘; The
range of seeds/plant varied f£rom 223,33 in 'B.H. 25' o
1493,89 in tB,H.24%'. ' The range of 1i00-seed welght varied
from 5.24 g in 'B,H.2' to 10.59 g in 'B.H.14'. 7he protein

content on Ary weight basis ranged Erom 4.27 per cent in




Table 12, General anzlysis of varionce for weight of first mature frult snd its components

Hele

. %!rmm- Length wg&@t
arence M=ial o

sources of . of of Fruit Flesh  Seeds/100= Pro= Dhose Potase first
, = Zfrult fruit ashape thicke~ fruit sesd teln rphe= aium moture

(cm) (cm) index ness we.t?xt (%) rus (%) fruit

(g (58) (xg)

Replicatlﬁﬂﬂ 2 6095 1.97 1-56 12-50 29.01 0.1? 0.01 00001 0,01 2-“?

- L .

Genotypes 31  S528,28%% 161.16%*% 3,03%%4h,70% S61308,8 12.41 D.40 0.032% 0,39%%45,04%%

Error 62 18.02 1028 0,50 0420 135.15  0.94 0,95 0,000 0.02 4,99

¥ p = 0,01

ol




Table 13. Range, mean, genotypic (g.c.v.) and phenotyplc (p.c v.) coefficient of variation,
heritabllity, expected genetic advance and gene‘tic gain for weight of first mature
fruit and its couponents

(g

-~

Herita- Expected

Chovacters  Renge | Weink Sn geow. peowv. AP gemoddc Gometso

Circumference of ' '

Length of frult s ‘ . s ,
{cm ' 2727 = 62.04 42,51 x 0.13 1717  17.38 97.05. . 14.86 34.95

Fruit shape index 1.71 = 2,69 2.12 ;--0.06 49,57 61.37 65.24 1.76 82.48
Klesh thickness

(cm) 3455 = 6416 5.03 x - 0.03 76.85 77.57 98.10 7.86 156.77
Seeds/fruit 223,33 ~1593.89 659.64 £ 13.79 52,60 52.63 99.89 114.37 10,83
100~gaed welght . ' ' - .

| (2) 5.24 ~_ 10,92  7.59 £ 0.10 25.08 27.98 80.36 3.61 46,31
Protein (%) he27 = B.70 6,51 £ 0.01 18,59 18.65 99.35  2.49 38.18
Phosphorus (%) ~ 0.13 = 0.50  0.30 + 0.00001 32.17 32.33 98.98  0.19 65,93
Potassiun (%) 2.12 = 3.48  2.84 £ 0,002 12,40 43.45 85.08  0.67 23.57

Welght of first '
mature fruit({kg) 1.78 - 20.68 7.00 & 0,51 54.10 62,80 74,22 6.72 96,01
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'B,H.30' to 8.7 per cent in 'B.,H.24'., The range of phose
phorus content varied from 0,13 per cent in 'B.H.6' to
0.50 per c¢ent in 'B.H.16'. The potassium content ranged

from 2,12 per cent in 'B.H.5' to 3.48 per cent in 'B.H.16',

Maximum varlability was observed for flesh thicke-
ness (QeCeVe = 76,83) followed by welght of £irst mature
frult (g.c.v. = 54,10) and seeds/fruit (g.c.v. = 52,60).
The lowest valus of genotypic coefficient of variation was
observed for length of fruit (17.17). The highest herlta-
bility estimate of 99.89% was oﬁtained for seeds/fruit
followed by protein content (99.35%) and phosphorus content
(98.98%). Fruit shape index had the lowest value of heri-
tabllity (65.24%). Flesh thickness recorded the highest
value of expected genetic advance (156.77%). Seeds/frult
recorded the lowest estimate of genetic ad§ance (10.83%).
Weight of £irst mature fruit had moderate values for geno-
fypic coefficient of variation (54.10), heritability
(74,22%) and genetic advance (96,01%).

o] Correlation among weloht of £irst mature fruit
and lts components

Circumference of f£ruit, length of fruit, f£lesh
thickness, seeds/frult, 100-seed weight and potassium
content were positively and signiflcantly correlated with
the weight of f£irst mature fruit (rg = 0,983 0.69; 0.51;
0.38; 0.72 and 0,59 respectively) (Table 14)., Weight of




Table 14, Genotypic (rg) and phenotypic (rp) correlation among weight of first mature fruit
and its components
Circum=- 400w=- . .
Characters ference Length Flesh Seeds/ seed Pro- Phog= Potas-
of fruit of fruit ‘ thickness fruit weight tein phorus  slum
o T (54) - (“) - (%) -
Veight of first 0,98%% . Q,6Q%% 0. 51%# 0.38% 0,72%*% «0,12 g¥#
mature fruit (0.91) ~(0.65) - (0.41) (0.35) (0. 65) (-0.10) (-0 09) (0.52)
Circumference of LT 0u34% T 0.43% 0.38%  0.42% 0,11  =0.09  O.hkw*
fruit “(o. 32) (o, 38) (0.36) (0.38) (-0.10) (=0.09) (0.36)
Length of fruit "o - R ¢ 8 58** 0.29 0.61%% 0,15 - 0,008 0,56%%
- . . 0450). (0.27) (0.54) (-0.13) (-0.001)(0.49)
Flesh thickness ) ' "0,04  0.,46%*% 0,08 0,27 0,52#%
{0.03) (0.h5) (0.08) (0.27) (0.47)
Seeds/fruit ' 0.36* 0,19 0,02 0,26
(0.36) (0.19) (0.02) (0.24)
0.18 0.17_ . 0.36%
100-399(1 WEig.h't ] - (0.18) (0'.17) (0.31)
Protein % 0,63%% -0,22.
(0.62) (=0.20)
Phosphorus % =0.01
(=001)
# p = 0,05 **p = 0,01

Figures within paranthesls indicates phenotypic

correlation coefficients.

19
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first mature fruit had negative associations with protedn
content and'bhosphcrus content. though the correlations

were nonslgnificant (r_ = =0,12 and =0,10 respectilvely).

g
length of fruit had positive correlations with f£lesh
thickness, 100«seed weight and potassium content (r =0,58
0.61 and 0,56 respectively). Flesh thickness and 100-seed
welght were positively correlated (r = 0,46), There was
a significant correlation between phosnhorus content and

protein content (rg = 0,63).

1

d Path coefficient analysils

Circumference of fruit had thelmaximum direct éffect
on welght of first mature fruit (0,82), followed by length
of £rult (O, 36). and 100~seed weight (0,30) (Table 15)

(Flg 5). Potassium content though having a correlation of
0.59 with weight of £irst mature £ruit, had only marginal
value of 0,12 as direct effect. Flesh thickness and seeds/
fruit had négative direct effects on weight of f£irst mature
fruilt, (=0.28 and 0,18 respectively) eventhough they had

positive correlations,

e Discriminant functlons were worked out to £ind out
camponent character cambinations whose selection along with

and without yield could result in maxlmum genetic response
for fruit yleld (Tables 16 and 17). The component cha=

racters for fitting the discriminant functions were chosen



Table 15. Direct and indirect effects of Bix-component characters on weight of first

nature fruit
Indirect effect via. character
.. . Direct , . o« A .
Circum~ Length Flesh ' Seeds/ 100= ' -~ Potassium
Characters rP* ?gfegt ference of thick= fruit seed content
iy of fruit fruit ness weight

Circumference o - : S -
of fnlit 0091 0:82 - 0.12 -0011 -0-07 . 0004 OQOLI'
Length of ) ) ) ‘
fruit 0.65 0.36 0.26 - <0, =0.,05 0,16 0.056
Flesh ) _ :
thickness. O.41 =0.28 0.31 0.18 - -0,005 0.14 '0.06
Seeds/fruit 0.35 =~0.18 0.30 0.10 =0,01 - 0.11 0.03
100=seced

weight 0.65 0,30 0.31 0.19 ° «0.13 =0.06 - 0.04%
Potassium

rp# = Phenotypic correlation coefficient between weight of first mature fruit =i

its components

€J
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Table 16. Selection indices and the relative efficilency of selection indices through dig-
criminant iunction (Smith*s method) over straight. selection. -

Genetic Genetic
' advance advance Relative
Discriminant functions through threugh effici~
stralght discrimi-~ ency
selection nant

function
gtraighf selection for yield/plant 15.02 15.02 0.00
Y = 0.50 X, " . 15.02 0. 88 -94,68
Y = 0.30 X, ' ' 15.02 0.77 -94,.85
Y = 0.97 X4 ‘ 15.02 10,36 -31.04
Y = 0,75 X : - ' - 15,02 6.72 ~55.23
Y = 0.49 Xy + 0.27 X, ‘ | , . 15,02 - 1.09 ~92.73
Y = 0.77 X, + 0,97 x3‘ 15.02 9.93 -33.86
Y = 0,40 X, + 0.73 X, | - 15,02 6.49 ~56,80
Y = 0,32 X; + 0.97 X4 ‘ 15.02 10.31 ~31.37
Y = 0.32 X, # 0.74 X, 15.02  6.70 ~55.37
Y = 0.99 X5 + 0.77 X, . " - 15,02 12,91 14,04
Y = ~ 0,75 X, + O, 26 xQ + 0.64 x3 ' ~15.02 9,42 ~37.30 .
Y = 0.38 X, b 033 X +0.73 X, R 15.02 6.47 . . =56.94
Y = 0.80 Xy + 0,90 Xz + 0.77 X, - 15.02° 12,40 © | -17.42
Y = 0.34 X, + 0,99 X3 + 0.62 X, 15.02 12.79 «14.85
Y = 1,16 X, + 0.37 X, + %.02 Xz + 0.78 X, 15.02 12.36 -17.71
X1 = Length of maln vine X 3 = Average fruit welght
X, = Femsle flowers/plant X, = Weight of first meture fruit



Table 17.

Selection indices and relative efficlenc
discriminant function (Robinson's method

of selection indices, through
over stralght selection

ngeti;: . ngejtig‘

advance advance -

Discriminant functions g‘gggggt gﬁg‘iﬁhangis‘ 2:%%;2?;;.

gselectiion :E'tmction y .

- X¥o= . 3,23 X1 - 15.02 -5.21 : - 65.33
¥ = 2,17 Xa 15.02 5.80 - 61,40
Y = 1,08 X3 15.02 11.52 - 23.29
Y = 0.8 XZ; ' 15.02 782 .- 47.92
Y = 0.95 X5 15.02 15.02 0.00
Y = 3,27 X1 + 2,16 X2 15,02 7.80 - 48,06
Y = 7.91 X,.l + 1.60 X 15.02 16424 8.11
Y = - 0,83 X1 + 0,99 XS 15.02 1%5.07 3433
Y = 2,35 X + 1.10 X3 15.02 13.12 - 12,68
Y = 2,38 X2 + 0,90 XA- 15.02 9.98 - 33.57
¥ == 2,90 XZ + 1.28 Xs 15.02 16.08 7.08
Y = 1,05 XB + 0.81 Xh 15.02 13.68 = 8,95
Y = 0,13 J(3 + 0,89 X5 15.02 15.07 3.13
Y = 0.07 Xh 0.97 Xs 15.02 15.03 0.07
Y = 7.85 }LI + 247 X2 + 1.59 X3 15.02 17.29 15.17
Y = 4,12 X1 + 2,28 X2 + 0.75 Xh 15.02 11.09 - 26.18
Y = 0,65 X1 - 0.31 X2 + 0.47 X5 15.02 12.42 = 1734

(Sn]
ot



Table 17 (contd...) .

Genetic

1.34){1 - 9073)(2 + 0.35}[34-0.16}{4 o+

0.75 X5

- 15,02

L . Genetic
Discriminant functions %ﬁgﬁﬁgﬁ igﬁgggﬁ dis~ gg%g:igﬁ_
straight criminent 'Oﬁ :
selection function
Y - = 9033 K 4 1066 X ¥ 1411 X, 15,02 19,01 26.57
Y = 0.02 X+ 0.14 x3 + 0.88 X, - 15.02 15,06 - -0.25
¥ = 2,07 X2 + 0,26 33 + 0.85 Xﬁ - 15,02 11.13 T = 25,89
Y = 392332 + 1.34 XB + D.21 X5 - 15,02 12.81 - 14.91
Y u..h0.20 K1 + 0.13 Xh + 0.77 Ks - 15.02 13.93 - T.27
¥ == 578 Xa @ 1,07 Xh + 1.96 X5 - 15,02 17.26 - 14,91
Y = 0.15 33.+-0.22 Xﬁ + 0.87 XS + 15,02 15.06 0.24
Y = 50,37 Xd.# 2.47 Xé + 1,73 X3+ ﬂ.BZX# - 15,02 21.61 43.88
Y .=, 2,00 X¢L- C.34 x2 + 0,50 X3+ 0.66 Xé - 15.02 15,16 0.93
Y = 13.34 X1h+'9.10 X2 ¥ 3.00X£ - 1.61 Xs - 15.02 9.30 < 78,09
Y = 0,57 Xy + 0423 Xz + 0,10 X,+0,83 X5 - 15.02 15.40 2.52
Y - = 0.83Xé.* 0.66X3 + 0.483ﬁ¢ 0.3835 S 15,02 14.81 - Fal41
Y e, 15.28

1.7h

g L

Length of maln vine
Femgle flowers/plent
Average fruit welght

Xﬁ = Welght of first mature fruit._
= Fruit yield/plant.

X

5

9%
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£rom a set of characters based on the relative magnitude
of contributions made.by the selected characters to yield
based on path cocfficient analysis. The selected charac-’
ters are length of main vine, female flowers/plant,
average fruit‘weight and.weight of first mature fruit.
When discriminant functions were £itted as per Smith's
method, the séraight selection for yleld per se was found
to be more efficient than selection through component
characters or character combinations. The discriminant
functions'fitted as per Robinscon's method indic;ted that
selection based on component characters, length of maln
vine, female flowers/plent, average fruit weight and weight
of first mature f£rult gave a genetic advance of 21.61%
sxplaining an efficiency of 43.88 per cent over stralght
selectione_ The genetlc gaiﬁ through discriminant function
considering length of main.vine, average fruit weight and
welght of first mature fruit was estimated 19,01%, This

was 26,.57% more efficlent than'straight selection;
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DISCUSSION

Information on variabdlity and heritability of
polygenid characters and on the assoclatlion among yield
and its component characters are of vital importance in
any plant breeding programns, This is more so in a crop
u.ke ash gour.ﬂ vhere a litile work has only been done
to improve the genetiq potential

Frult yleld in ach gonrd ls appropriately a funca-
tion of 10 component characters, days to £irst female
flower anthosls, days to £irst male #£lower anthesis,
length of main vine, male flowers/plant, female f£lowers/
plant, percent of female fiovers, average frult welght,
welght of first mature £xuit, £ruit«=/plant, and per cént
of Erult sat. The 32 gehotypas differed s;.gn..ﬁicantly
among themselves for yleld and 10 component characters
indlcating conclusively the genetie differencé exlsting
in the matorials under study, The axistence of considew
rable variablility indicated enough Scope £or improving the
population, The 32 genoi:ypes of agh gourd_ exhikited the -
higheat estimate of genetic advonce as rer cent of mean
for average £ruit welght (164,95) fol:l.m:ea by wveight of
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£irst mature frult (96.01) and fruit yleld/plant (88,99).
The highest estimate of genetic advance for averaée fruit
welght resulted from a higher value of heritabldlity
(97.01%) assoclated with a high variability estimate
(peCc.V. = 82,53)., The lowest estimate of genetic advance
as per cent of mean was observed for days to flrst female
flower anthesis (3.72). The reason beilng low estimate of
heritability (24.85) assoclated with low estimate of
variability (P.C.vV. & 7.26). The above findings imply
that there is encugh scope to improve the genotypes th-
rough mass selection for the characters average fruit
welght and weight of firxst mature fruit. The limited va-
riabllity for earliness is a matter of concern since
earliness is one of the most lmportant economic characters
of ash gourd. There is need for further exploration amd
collection of ceriotypes for earliness., Alternatively trans-
gressive segregénts which are early have to be synthesised
through disruptive selection and hybridization after con-

sidering the type2 of gene action governing earliness.

The obgervation that melection for more frults/
plant gives a genetic galn of 67.8l as compared to an
estimate of 7.97 whenimale flowers/plant were selected
is intriguing. The low fruit set and high female £lower
fall resulting from environmental, patqgenic and nor=

pathogenlic reasons might make the selection for more female




flowers/plant less effective and less efficient, Selec=
tion for more fruits/plant appeared to be more desirable,

This calls for further research for verification.

Selection for yield per se may not be effective
since‘implicitely-or explicitely "there may not be genes
for yleld per ge but father for the various components,
the multiplicative interaction of which resulkts in the
artifact, of yield (Grafius, 1956), This necessitates
idenﬁification‘of appropriate compoent characteri) whose
selection would result in the selection of complex chaw
racters like yield, Fruit yield/plant was ohserved highly
correlated with length of main vine (rg=0.48), female
flcwers/plant (rg=0.70), average fruit weight (rgnO.?éJ
and weight of first mature f£fruit (rg=0.59)¢ The corres
lations between £ruits/plant and f£fruit yield/plant was
not significant, (rg£0.l3). The path coefficient analysis
Indicated that the average f£ruit welght has the maximum
direct effect on fruit yleld/plant (1.18) followed by
length of maln vine (1.04) and weilght of first mature f£ruit
Female f£lowers/plant hadl the lowest estimate of direct

éffect.

The discriminant function equations fitted as per
Robinson (1951) indicated maximum selection response for
vield (relative efficiency = 43.88) when the 4 components,
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length of main vine (xl), female f£lowers/plant (:}:2},
average frult weight (x3) and weight of first mature
£frult (x4) were involved in selection, the equation

being .

Y = 10,37 Xq ok 2.47 Xy *+ 1.73 Xq o+ 1,82 Xge
Using this eguation yield could be predicted for known

values of xl, :-:2, x3 and x4.

Length of main vine was identifled as an important
component character of fruit yield in pumpkin (CGopala-
krishnan, 1979). This character determines spread of
plant, vegetative and canopy growth and ultimately the
optimum plant population that can be accommodated in a
unit of land. Length of main vine was considered appro-
priately as a function of node at which first female
flower appeared, node at which first fruit is retained,
nodes on mailn vine, primary branches/plant, thick
branches/plant, internodal length, internodal circumfe-
rence and leaves/plant. The existence of a significant
negative correlation between length of main vine and
internodal circumference (rg = .=0.,42) 1s a worthwhile
infamation which could be made use of in the selection
of 'bushy' type(s) of ash gourd. As expected, positive
and significant correlations were observed between length

of main vine and nodes at which first female flower
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appeared (r§=0.61}, nodes on main vine (r,=0.50) and
lepves/plant (r§=0.78). The leaves/plant per se followed
by nodes on main vine has contributed the maximum direct
effect on length of maln vine (1,03 and 0,78 respectively)
These observ;tiohs are, in agreement with those observed

in pumpkin .by. Gopalakrishnan,(1979) '

The weight of first mature fruit was considered‘és
a function of cirummference of fruit, length of fruik,
fruit shape index, £lesh thilckness, seeds/fruit(,
100~seed weight, protein conént, phosphorus content and
potassium cpngeﬁt. The 32 genotypes were highly signi-
ficanﬁ £or all the 9 characters imp;ying significant
¢genetic differences, which could be made use of in the
crop improVeﬁent. The,pr05pects of breeding for high pro=
tein iines in ash gourd is a feasible possiblility due to
the presence of conSiderable varlability. The character
proﬁein percentgge is quantitative having a heritablility
estimate of S9,35%. Thg;gnetic gain estimated was 38.18
indicating the effectiveness of mass selectlon to improve
ash gourd for high protein content. Flesh thickness;
another important character of ash gourd has a heritakility
estimate of 98.10%. The expected genetic gain was 156.77%
“indicating scopefiﬁprovement of ash gourd for more £lesh

thickness through simple mass selection. Fruit shape
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index is another important character of the fruit which
could be manipulated as per consumer's demand. This is
possible because of the presence of considerable varia-
bility (p.c.ve. = 61.37), heritability (65.24) and expected
genetic gain (82.48).

The weight of first mature frult was positively

and significantly correlated with clrcumference of frult

g

(£, = 0.51), seeds/fruit (r, = 0.38) and 100-seed weight

(rg = 0,72). The potassium percentage had é;so a significant

correlation with weight of f£irst mature fruit (rg = 0.,59).

(r, = 0.98), length of fruit (r, = 0.69), flesh thickness,

Circumference of frult had the maximum direct effect on
welght of first mature fruit (0.82). Flesh thickness has
got negative direct effect (-0.28). 1In pumpkin,lcépala—
krishnan (19755 observed that flesh thlckness contributed
more to weigh£ of first mature frult. This 1is qu;te appa=
rent from the mesocarp arrangement observed in ash géurd

that 1s distinct and different from that in pum@kin{

The genotyplc correlation coefficilents among frult
yleld/plant, length of main vine and weight of £irst mature
fruit and theilr respective possible components were observed
to be greater than the'correSPOnding phenotyplc correlation
coefficlents except 1ln few cases., This is in agreement with
the reports of Thakur and Nandpuri (1974) in watermelon,
Srivastavaand Srivastava (1976) and Ramachandran (1978)

in bitter gourd and Gopalakrishnan (1979) in pumpkin,
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A relationship between phenotypic, genotypic and environ-
mental correlatlons was worked out by Falconer {1960).
He proposed the equation:

(_p) =Jh2 x ahzy. Loy (g) +/e2yexr (2)

2 x and h2y refer to heritability estimates of

where, h
characters x and y respectively, e2 X =/1-h2 x and e2y =
\ll-hzy and oy (p), (g) and Ty (e) stand for phenotypic,
genotypic and environmental correlation coefflcients
respectively between characters x and y. In the present
study hekbitability estimate in broad sense was found high
for most of the polygenlc characters, Thils resulted in
higher estimatés of gepotypic correlation coefficienﬁs

than the phenotypic correlation coefficients.

The present study could identify promising lines
£or higher yield, flesﬁ thickness, protein content and
average frult welght (Fig.6). The genotypé: 'B.H.2L1!
has highest yield (32.01 kg), higher flesh thicknesg‘
(6,61 cm) and higher érétein conteﬂt (8.12%), The average
frult weight of this geﬂotype was 9;00 kge 2n ash gourd
variety sulted for homestead nutrltlon garden should ke
one with fruit weight ranging from 3 to 5 kg with higher
protein content and £lesh thianGBSg. The genotype °*B.H.24'
has an average fruit welight of 4;41.kg,flesh thickness Of.
5,87 cm and protein content of 8.7%, the fruit yield/plant
being medium (15,68 kg)s The study indicated the genotype
'B,H.24', 1f improved for high yield potential, could be

ptilized for homestead gardening.
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SUMMARY

A fleld experiﬁent was lald out during 1979=-80
at the Instructional Farm, College of Horticulture,
Kerala Agricultural‘Uhiversity, Vellanikkara éo estimate
génegic variability, correlations, .path coefficients

and éelection indices in ash gourd (Benincasa hispida

(Thumb. ) COgn' )o

2, The experimental materials consisted of 32
ash gourd genotypes collected from different parts of

Kerala and Tamllnadu.

3. The 32 ash gourd genotypes were significantly
differcent for fruit yield and its ten component characters,
length of main vine and its elght component characters
and weight of first mature fruit and its nine component

characters.

4, Variabllity was limited for days to flrst
female flower anthesis and as such there is need to
generate variability through further collection, Gisrup-
tive selection and hybridization.

5, Aaverage fruit weight was observed to have
the highest value of genetic advance in the next cycre
of selection followed by welght of first mature fruit
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and £rult yield/plant. The per,cent of fruit set
exhibited the highest estimate of heritability followed

by fruits/plant and average £ruit weight.

6. Fruit. yield/plant was significantly and
positively correlated with length of main vine, female
flowers/plant, average fruit welght and weight of firét
mature fruit. The average fruit weighﬁ had the maxdimum
direct effect on fruit vield/plant followed by length

of main vine,

7. The discriminant functions indicate maximum
selection response for yleld when the four components,
length of maln vine, female flowers/plant, average frult .
weilght andfweight of first mature frult were used
together as component characters in selection with equal
weightage. Higher genetic response for yield could be
expected through such a selection programne consldering

the above four characters together at a time,

8. The existence of a signiflcant negative
correlation between length of main vine and internodal .
circumference is a worthwhile infarmation which could be
made use of in the selection of bushy types of ash gourd..
The breeding for bushy types is a distinct possibility



in ash gourd which could be achieved through further
collectlion of germplasm and studying inheritiance of

the component characters of length of main vine,

9. The prospects of breeding for high protein
lines in ash gourd is a feasible possibility due to
the presence of considerable amount of variability in
the material studied: The character protein percentage
appears quaﬁtitative with a heritabllity estimate of
99, 35%.

10i. In ash gqurd, circunference of fruit had
the maximum direct effecﬁ.on welght of'firét mature fruit.
unlike in pumpkin where flesh @hickness contributed ﬁore
to welght of first matﬁre frult, This is quite appareﬁt
from the mesocarp arranhgément observed in ash gourd.

that is distinct and different’ from that in pumpkin,

11,. The present study could ;dentify '*B.H, 21‘
as the pramising line with highest yieya (32.01 kg) i
higher f£lesh thickness (6.61 cm) and prdtein cont:ent
{8,12%) whose average frui£ welght was 9 kg.. An ash
gourd varlety suited for homestead nutrition garden
should be one with average fruit weightlrénging £ramn -
3 to 5 kg with higher protein content and flesh thickness.



The genotype'B.H. 24'which had an average fruit weight
of 4.41 kg, protein content of 8.7%, £lesh thickness -
of 5.87 cm and fruit yield of 15.68 kg, if improved for
h;Lgh yield potential could be utilized for homes'tead
gardening.
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Appendix 1. Meteorological data during the cropping period -

Temperature( °C) Humidity (%) Total
Days rainfall

Meximum Minimum Morning Evening . (mm)

29-10-79 to 4=11=79 32.1-  23.9 93 70 0,5
51479 to  11=-11=79 31:5 oh,3 80 61 10.2
12=11=79 to  18=-11=79 30.4 23.7 91 80 95.6
19~11=79 to . 25=11=79 29.8 .. 23.0° 93 71 122-2
26=11=79 %o 2-12~79 31.3 23.8 90 69 64.0
3=12=79 to .9=12=79 37.2 23,6 84 6k 0.0
10=12=79 4o  16=12~79 3.1 23.6 80 61 0.0
17=-12=79 to  23-12-79 31.2 21.8 80 54 0.0
24-12+79 to  31=12=T79 30.5 22,3 74 52 0.0
1=1=80 to 7=1==80 31.2 20.8 74 50 0.0
8=1=80 40  14=1=-80 30.7 21,7 69 A 0.0
15=1=80 to2 21-1~--80 319 2143 75 48 0.0
22~1-80 to  28=1-=80 31.8 19.4 78 37 0.0
29-1-80 to ly=2m=80 33+0 21,3 77 43 0.2

5-2-80 to  11=-2=-80 34.0 21.1 79 36 O

12=-2-80 to  18-2-80 34,0 21.6 81 34 0.0
19-2=-80 to  25-2==80 36.4 21.9 82 27 - 0.0
26-2-80 to 4=3--80 35.6 23.1 93 51 0.0
5=3=80 to  11=3=-80 3547 23,5 93 53 0.0
12=3-80 to  18~3--80 36.0 23.0 83 42 0.0
19=3-80 to  25-3--80 36,8 - 23.0 92 42 0.0

35.9

Source ¢ Meteorological observatory, District Agricultural Farm, Mannuthy.
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Plate I Field performance of ash gourd genctype
'B,H. 21!

Plate II Flield performance of ash gourd genotype
TB.H. 24!






Plate IIT Field performance of ash gourd genotype
lB.‘H. 14.

Plate IV Field performance of ash gourd genotyre
'B,H. 4!






Plate v Field performance of ash gourd genotype
- 'B'OH. 9"

Plate VI I’ield performance of ash gourd genotype
5B’.H'. 13l






Plate VII Frult characters of different ash gourd
genct:{ms ('.BgHol‘i? |B.H.2. al'ld 'B‘.HQB.)

Plate VIII Fruit characters of different ash gourd geno-
types (*B.H:4', 'B,H.5" and 'B.H.6')






Plate IX Fruit characters of different ash gouxrd
geIXOT.YPSS (llB.HI'I" ‘BéH.B. an»d .BQH,'Q')

Plate X Fruit characters of different ash gourd
genotypes ('B.H.10', 'B.H,11' and 'B,H.12')



Plate XI Frult characters of different ash gourd
genotypes ('B.H.13', *'B.H.14' and 'B.H.15')

Plate XIT Fruill characters of differcnt ash gourd
genotypes ('B.H.16', 'B.H.17!', and ‘B.H.18')






Plate XIII

Plate XXV

Frult characteras of different ash gourd
genotypes ﬁ'B.B.lQ', '8B,H.20! and 'B.H,21')

Fruit characters of different ash gourd
genotypes ('B.H.22', 'B.H.23' and 'B.H.24')







Plate XV Fruit characters of different ash gourd
genotypes ('B.H.25', 'B.H.26*' & 'B.H.27"')

Plate XVI - Frult characters of dilfferent ash gourd
genotypes (‘'B.H.28', 'B.H.29' & 'B.H.30')






177

Plate XVII Fruit characters of dlfferent ash gourd
genotypes (*B,H.3L' and 'B,H, 32!
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ABSTRACT

A field experiment was laid out during 1979=80
at the Instructional Farm,. College of Hortlculture,
Kerala Agricultural University,: vellanikkara to estimate

genetic varlability, correlations, path coefficlents

and selgction indices in ash gourd (Benincasa‘hiépdda

(Thumb, ) Cogn. ).

The experimental m§t§rials consisted of 32 ash
gourd genotypes collected fram different parts of Kerala

and T?Ini 1, Nadu.

The 32 ash gourd genotypes were significantly
different for the 28 polygenic characters studieé,. Average
frult weight was observed to have the highest valﬁe.of
genetic advance in the next cycle of selection followed

by weight of first mature fruit and frult yileld/plant.

Frult yleld/plant was positively correlated with
length of main vine, female flowers/plant, average fruit
welght and weight of first mature fruit. The average
frult weight had the maximum direct effect on fruit
ylield/plant followed by length of main vine. Length of
main vine was positively correlated with node at which
first female flower appeared, nodes on main vine and

leaves/plant, Clrcumference of fruit had the maximum



direct effect on weilght of first mature frult followed |
by length i_:f £ruit, |

'l‘he discriminant functions .tndicated maximum
selection reeponse for yield when the four components,
length of ma.i.n v.tne, female flowers/plant, average fruit
weight and weight of f:!.rst: mature fmi.t were used together

in selection w.i.th equal weightage.

The present study, could identify the genotypes
'B.H 2;.‘ and 'B.H 14' as high yielders, (32.01 and 30.82 kg
respectively). The genotype 'B.H. 24' which had an average
frult weight of 4.41 ¥g, protein conteént of 8,7%, flesh
thickness ef 5:87 cm and £ruit yleld of 15,68 kg, 1if
improved for high yleld potential could be utilised for
homestead ‘gardenirigy





