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INTRODUCTION

Cucurbits were among the first plants used by man. 
Apart from this historical awareness, they are now recog
nised to have high economic, nutritional and medicinal 
values. They form the single largest group of summer 
vegetables. Out of the 750 species under 90 genera of the 
family Cucurbltaceae, approximately 30 species under nine 
genera have achieved global recognition. In the tropics, 
subtropics and milder portions of the temperate zones of 
both hemispheres, these crops find an important place in 
human diet, besides having other minor uses.

In many countries, much attention has been given
towards tho imi rove ent, nn' considerable progress has been
made in various aspects of cucurbits in general. Bitter
gourd Ulomordica charnntia L.), the most popular Indian
vegetable remained neglected nnc1 under-researched without
any effective attention till recently. It has now been
understood that, this lean known crop when represented
nutritionally on n p**r hectare basis can very well compare
and even compete with any other well known vegetables
(Whitaker and Bemls, 1976 and Eaqulnaa-Alcasar and Gullck, 
1983).



In the late 1970s# workers In many developed 
countries started bestowing attention towards the Improve
ment of this crop* The International Board for Plant 
Genetic Resources (XBPGR) expert consultation held in 
January# 1979 at the National Vegetable Research Station 
(HVR8), U.K., Included Homordlea among the nine high 
priority groups of vegetables in the tropics (Esquinas- 
Alcazar and Gulick# 1983)•

In India# bitter gourd is the most important 
cucurbltaceous vegetable. In terms of nutritive value# 
it ranks first among the cucurbits, the most important 
contribution being vitamins and minerals. The large and 
small fruited varieties contain 4.2 g , j 9,6 g of carbo
hydrate# 1,6 g 'i>d 2 .1 g of protein# 88 mg nnd 96 mg of 
vitamin C, 210 I*U each of vitamin A ^nd 1.6 mg and 9.4 ng 
of iron respectively in 100 g of edible portion (Choudhury# 
1967). Although bitter in taste, the tender fruits are
uaed in various preparations like pickles# curries and 
fries*

^he fruits and leaves are used in various indigenous 
MtHcines (Nadkaml# 1954) •

Despite the economic# nutritional and medicinal 
importance of bitter gourd# the availability of high yielding



variety/s or hybrid/s la limited. There la an imperative 
need for developing variety/s or hybrid/s suited to the 
agrocllnatlc conditions of Kerala* This calls for a need 
baaed crop improvement programme*

Originated ln the Xndi-Burina Centre of Origin 
(Garrison# 1977) # considerable variability is observed in 
bitter gourd in India. Information on genetic divergence# 
variability and components of variation are basic for any 
crop improvement programme.

Being a cross pollinated crop due to monoecy# 
considerable scope exists for commercial exploitation of 
heterosis. Identification of specific parental ccmbination(s) 
with heterobeltlotic effects for economic characters are 
very important.

Informations on type of gene action governing 
economic characters a**?? pre-roquieites Tor any breeding 
programme. This helps in 'Poice of appropriate breeding 
method(s) for improvement of any particular character.

Homeostatic analysis of components of genetic 
variance would reveal the genetic basis of stability of Kj 
hybrids grown over different environments* A phenotypically 
stable and heterobeltlotic F* hybrid le more important 
considering the possibility for growing bitter gourd through 
out the year in tropics *•



Preferences of bitter gourd with respect to fruit 
colour, shape (surface) and intensity of bitterness vary 
with locality* Colour, surface and size determine market 
price considerably* Information on inheritance of such

variety*

There are three related species of Momordlca* 
charantia, cymbalaria (Syn. Momordlca tuberosa, Luffa 
tuberosa) and dioica* Information on phylogenetic 
association among the above species would help transfer 
desirable attributes from the related species to Momo rd lea 
charantia*

Tha present research is formulated with the following 
objectives*

1) To study genetic divergence, variability and 
components of variation in the bitter gourd germ plasm x

2) To identify specific parental conbination(a) 
haterobeItlotic for economic characters.

3) To find out components of genetic variance, 
preponderantly responsible for inheritance of economic 
characters and their homeostatic behaviourj



4) To identify phenotypically stable and hetero- 
beltlotle Tj hybrid (a),

5) To study number and type of genets) action* 
linkage# penetrance* expressivity* etc* of genetic factors 
responsible for transmission of fruit characters like 
colour# shape (surface) and bitterness and

6) To investigate into the crossability association 
among three species of Momordlcas charantia, cvmbalarla 
and dlolSca*
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REVIEW OF LITERATURE

Bitter gourd (Momordlca charantla L.) has long 
been e less researched crop compared to other cucurbits 
and hence literature available is very few* Mainly 
because of efforts of International Bureau of Plant 
Genetic Resources* Rome* much emphasis is given on this 
crop now. It has slowly attained global recognition and 
attention among Agricultural Scientists. The available 
information on various aspects of the crop i& reviewed 
under the following headsi

A. Genetic variability and divergence in bitter 
gousd /

B. Combining ability analysis ln bitter gourd
C„ Heterosis in bitter gourd,
D. Gene action In bitter gourd /
E. Inheritance of qualitative characters in bitter

gourd Iq not
Cro.«mb:l 1 ity studies among the related species 
of Momordlca

A. Genetic Variability and divergence in bitter gourd ;

Observations on variability* genetic divergence and 
components of phenotypic and genotypic variation are basic



to crop improvement work. The effectiveness of selection 
of a genotype depends on estimates of heritability based 
on the phenotypic performance. Estimates of heritability 
along with estimates of genetic advance, are more useful 
in the choice of selection method rather than heritability 
or genetic advance alone (Johnson |t al.i 1955)•

The existence of very high variability in respect 
of all the vegetative, productive and quality characters 
were observed by many workers in bitter gourd. Scientific 
studies in respect of extent of variability, by estimating 
the genetic parameters like phenotypic coefficient of 
variation, genotypic coefficient of variation, heritability, 
genetic advance and genetic gain are not sufficiently enough 
in bitter gourd.

Varieties posaoaoing marked differences in fruit 
size and quality characters are observed by Choudhury (1967). 
Varieties differing in blooming time, blooming period, bud 
emergence and davelopment, anthesis and dehiscence, per 
cent of fruit set, pollen viability and pollen aise were 
reported by Pal (1972). Srlvaatava and Srivastave
j B ^ )  obtained highest genotypic coefficient of variation 
(jf.45%), heritability (99.31%) and genetic gain (71.73%) 
for fruits/plant andflowest genotypic coefficient of



variation (11.47), heritability (49.93%) and genetic gain 
(16.73%) for male flowers per plant in ten lines of bitter 
gourd. High heritability in conjuction with high genetic 
gain was also observed for fruit weight, yield/plant and 
fruit length which might be attributed to action of addit
ive genes. Characters such as lateral branches/plant, 
female flower/plant and days to appearance of first female 
flower which showed high values of heritability, but very 
low values of genetic gain might be attributed to non- 
addltlve effects.

While trying to establish the possible centre of 
origin as Indo Burma region. Garrison (1977) observed 
considerable genetic variability in respect of vegetative 
and productive choractero in bitter gourd.

Singh £t ĵ l. (1977) while investigating the genetic 
variability and correlation in 25 lines of bitter gourd 
reported significant differences among the varieties for 
yield/plant, fruit/plant, fruit width, daya to flowering 
and age of edible fruit. The yield nnd its main components 
fn»its/pl»nt and fruit length showed high genotypic coef
ficient of variation (35%, 39% and 34% respectively), high 
heritability (92%, 93% and 95% respectively) and high 
expected genetic advance (6& ,  76% and 68% respectively) •



Day* to flower had the least genotypic coefficient of 
variation (4%), low heritability (22%) and very low 
genetic advance (3*52). The correlations at genotypic 
level were more significant than their corresponding 
phenotypic correlations. The fruit/plant and fruit length 
vere positively and significantly correlated at genotypic 
and phenotypic levels. The variability for yield was 
primarily dependant upon fruits/plant and fruit lengtha

Ramachandran and Gopalakrishnan (1979) carried out 
detailed variability studies and observed significant 
variability for primary branches/plant, main vine length, 
node to first female flower, days to first female flower 
opening, number of female flowers, days to picking maturity, 
yield/plant, number, weight, length and girth of fruits, 
seeds/plant and 100 seed weight in 25 diverse types of 
bitter gourd. They observed highest phenotypic coefficient 
of variation (39.08%), genotypic coefficient of variation 
tft.82%) and genetic gain (81.9%) for yield/planto The 
value of heritability w«a highest for fruits/plant (9 9.8%) 
followed by yield/plant (99.74%), days to opening of first 

^•wsls flower (98.5%), female flowers/plant (98.39%) and 
mnin v.i.nn length (9R.in%) ( The lowest values of genotypic 
coefficient of variation (5.72), heritability (43.3%) and



genetic gain (7*76%) were observed for seeds/fruit. In 
the case of female flowers/plant, yield/plant, fruits/ 
plant , both the values of heritability and genetic gain 
were higher indicating the action of additive genes for

Athese character^ Characters euch as days to opening of 
first female flowers and days to fruit maturity which 
showed higher values of heritability but low values of 
genetic gain might be attributed to nonjadditive gene 
action.

Ramachandran and Gcpalahriohnan (1980) observed 
significant variability with respect to certain biochemical 
traits also. The variance components, genotypic coeffic
ient of variation, heritability and genetic gain were 
calculated for total soluble solids, vitamin C, protein, 
potassium, phosphorus and iron contents in all the genotypes. 
Tho range of variation was wide and the differences between 
types highly significant. High or moderate estimates of 
heri< ibility and high genetic gain were found for vitamin C 
(09.65%, 70.72#-), phosphorus (9 4.9 W  40.8), total soluble 
•cllds (82.60%, 35.99) and iron (73.65%, 5181) suggesting
that these traits were controlled by additive genes, while

>

Pffl&iln (60.55, 20.74) r»nd potassium (96.73%, 22.2) contents 
oro governed by non ldditive genes*



n

Kangal at al. (1961) estimated genotypic and 
phenotypic coefficients of variation In 21 varieties for 
various characters. Highly significant variation was 
observed for all the characters among the varieties. 
Yield/plant recorded the highest gcv/t while days to first 
female flower opening the minimum. In general# the pcv 
was greater than the gcv. High heritability values were 
noted for leaf length# plant height, average fruit weight# 
branches# fruits -rd yield/plant and seeds/fruit. They 
also observed parallelism in the magnitude of the value 
of heritability and genetic gain in respect of plant height, 
average fruit weight, branches, fruits and yield/plant.

Chaudhary (1987) also observed significant variability 
in respect of various vegetative and yield characters. The 
highest phenotypic and genotypic coefficient of variation 
was observed for yield/plant, fruits/plant# vine length 
and fruit weight. For fruit length, fruit diameter, seeds/ 
fruit and seed weight/fruit, the genotypic and phenotypic 
coefficients of variation were of average order. The 
estimates of pcv and gcv were low for early female flower 
formation and early harvest. Genetic advance was very high 
for yield/plant (1114.39) and vine length 1(151.53) .



B. Combining ability analysis in bitter gourd

In heterosis breeding programme, the concept of 
combining ability is very important. Bitter gourd being 
s cross pollinated crop due to monoecy there is ample 
scope for exploitation of heterosis. Though there are 
strong indications of manifestation of hybrid vigour in 
bitter gourd, an F1 hybrid is yet to be evolved for 
commercial utilisation. For this, good combiners are to 
be first isolated. The selection of desirable parents for 
production of hybrids has to be based on genetic infor
mation and knowledge of tholr combining ability.

Sirohl and Choudhury (1977) undertook o detailed 
Investigation in e group of eight genetically diverse lines 
of bitter gourd and obtained information rcgrrding estimates 
of general and specific combining ability. They took eight 
inbred lines of bitter gourd of diverse ncturc* namely, Fusa 
Do Mauarri (Pj), 2.113 (Fj), Coimbatore Long (Pj), S.98 (P.) 
3.144 (Fg), L .72 ( £.), G.63 j)and C .7 7 (Fg) for the study 
and developed the These 29 F^s along with their parents
were used to study the combining ability in bitter gourd 
for vine length, days to first harvest, fruit length, fruit 
diameter, flesh thickness, fruit/plant, fruit weight, seeds/ 
fruit, seed weight/fruit and total yield/plant.



Out of the eight parental lines used significant 
gca values were noted in four for vine length, and seed 
weight/fruit, five for fruit length fruit weight end total 
yield/plant, three for fruit diameter# flesh thickness and 
fruiVplant# and two for seeds/fruit* The four parents 
had significant general combining ability effects for 
earliness. The parent Pusa Do Maua-rr\i had the highest gee 
effect for total yield/plant and high gca for weight, 
length and diameter of fruits; vine length, seeds/fruit and 
seed weight/fruit• The Parent, S.63 had the maximum gca 
effects for fruit diameter, flesh thickness fruit weight, 
seeds/fruit and seed yield/fruit and P-, (5.144) had the 
highest gca offects for vine length end fruit length. P-, 
(5*113) had highest gca effects for days to first harvest 
and fruita/plant.

Among the 28 hybrids, 14 for vine length, 7 for 
fruit weight, 12 for fruit diameter, 13 for flesh thickness, 

for fruits/plant, 10 for fruit weight, 9 for seeds/ 
fruit, 6 for seed weight/fruit and 18 for total yield/ 
plent showed significant specific combining ability effects* 
It was observed that when either one or two of these parental 

having lilgh gca effeate for yield nnd lte component 
characters wern Involved in the cronses, the F- hybrids



gave beat performance. The variance due to gca was 
greater than that due to sea for all the characters 
studied.

Singh and Joshi (1979) studied a 5 parental diallel 
of bitter gourd and worked out the combining ability 
effects. The five lines of bitter gourd collected from 
different places were purified to obtain five inbreds 
namely BVK 1, BB 1, BWL. 1# Coimbatore Long and BS 1. They 
were crossed in all possible combinations. The ten hybrids 
along with the parents were studied for combining ability 
effecta with respect tc plant height, primary branches, 
fruit length and number and yield/plant.

The variance due to gca for all the above characters 
were highly significant. The variance due to sea were 
significant for fruits/plant and yield/plant only. The 
mean squares for gca wore higher than those for sea.

None of the parental linos had significant gca 
effecta for plant height and primary branches/plnnt. BWL 1 
had significant positive gca effect for fruits/vine, but 
significant negative gca for fruit, length and yield/plant. 
Significantly positive sea effects were observed in one 
hybrid for fruit length,in 2 hybrids for fruits/plant



and In 4 hybrids for yield/plant. BWL 1 having high 
significant gca affacta for fruit yield/plant and fruit 
length, showed significantly higher sea effects for yiald/ 
plant in combinations with BB 1, BMM 1 and BS 1,

Pal at al. (1983) conducted a line x tester analysis 
of combining ability in bitter gourd with the objective of 
selecting suitable parents for hybridisation and for 
characterising the nature and magnitude of gene action, 
using five lines Arka Harit, Monsoon Miracle, The Largest, 
Uchhe and China and two testers Holly 'xeen and Indian 
Prime# Observations wera made on days to first female 
flower, node to the first female flower, days to first 
fruit maturity, number ot fruits, single fruit weight, 
fruit size index (length x width) and fruit yield/plant•
The estimates of oca and gca were calculated.

They observed that the parents showed relatively 
higher gca for daya to female flower formation, and fruits/ 
plant# Higher variances due to sea were exhibited by node 

first fema1n flower, days to maturity, fruit yield, 
fruit size, fruit weiqht and fruit cavity size#

The phenotypic*lly superior parent Monsoon Miracle 
was the best general combiner for fruit yield, fruit weight.



fruit alma and fruit cavity aiae. However^ the gca values 
vera negative for fruit weight and fruit aiae.

The aca effecta were not aignificant in all the 
hybrids. However in a few combinations like Monsoon 
Miracle x Holly Green* The Largest x Indian Prime and 
China x Indian Prime* the absolute values of aca effect 
were negative and higher then the standard error for days 
to first female flower. The negative value Indicated that 
the hybrids can be exploited for earliness. For fruit sise 
index* the hybrid* The Largest x Indian Prim© possessed 
higher positive value than the standard error. Monsoon 
Miracle x Holly Green and Monsoon Miracle x Indian Prime 
possessed absolute valu©3 higher than the standard error 
and was negative. These may be exploited for breeding small 
cavity fleshy fruits. Inspite of high sea effects, these 
hybrids are not heterotic, where as heterosis was exhibited 
by three other hybrids having no marked sea effects.

In a combining ability study in bitter gourd, 
^rlvastava and Hath (19h3) observed that both gca and sea 
effects were operative in the expression of all the four 
characters studied. They observed high gca effects for 
three parents and high sea effects for combinations for 
yield. Their study also indicated that the gca effects of 
parents had no particular influence on sea effects of a



combination. All the three types of combinations, ie.̂  
high x high, high x low and low x low showed high sea 
effects and inferred that only high x low and low x low 
effects could be made use of for commercial exploitation 
of herterosiss

Chaudhari (1987) studied a 11 parental diallel in 
bitter gourd and observed that the gca and sea variances 
were significant for all the 13 characters observed. The 
variances due to gca were consistently greater than the 
sea variances for all the characters. The parents 
Coimbatore Long, Hissar Selection and Khandesh Mali were 
the best combiners since they made significant contribut
ions towards most of the yield contributing characters as 
evidenced by their high gca effects.

C, Heterosis in bitter gourd

It was Pal and Singh (1946) who first observed 
heterosis in crosses involving five diverse lines of 
bitter gourd, T^ - Panipat Local, T^ - Delhi Local, T^ - 
Small Fruited, T^ - Ambnla Local and Tr - Bihar Local.

Heterobeltioois was observed for male and female 
flowers, main vine length, fruit size and total yield/ 
plant. In addition to heterobeltiosis for male and female 
flowers, there were proportionately more female flowers in



th* hybrid* as compared to the proportion of their parents. 
The hybrids had significantly longer vines than their 
parents. Higher increase in fruits/plant was observed in 
hybrids between small fruited varieties than hybrids between 
big fruited varieties. In a few cases, there was negative 
heterosis. For fruit girth only two F^sshowed heterobelt
iosis. In Panlpat Local x Ambala Local# though fruits were 
smaller ln size# they were heavier than the better parent.
The small else of the F. hybrids waa compensated by more 
number of fruits whereby the total yield approaches or even 
exceeds that of hybrids between bigger fruited varieties 
themselves. In case of fruit length all hybrids exhibited 
negative heterosis.

In case of yield oil except a few showed striking 
Increase over the better parent. In a cross between Delhi 
Local x Panipat Local the percentage increase over the 
better parent was as high as 191,3. All the crosses inferior 
feo the better parent were intermediate. In the two seasons 
tooted# the performance of the hybrid ln hot season was 
significantly better thanlin rainy season. The hybrid 
between Panipat local x Ambala Local gave consistently higher 
yield as compared to other hybrids.



There was distinct differences in the reciprocal 
crosses for all the characters studied* Only in one 
character - interval between the appearance of male and 
female flowers - the hybrids did not differ significantly 
from their parents*

Aiyadurai (1951) also gave information on heterosis* 
In preliminary studies on bitter gourd he observed heter
osis in earliness# fruits/plant, fruit size, fruit flesh 
thickness and total yield. The F1s were intermediate for 
▼Inal length.

Agrawal et jj_l. (1957) crossed wild types of bitter 
gourd with cultivated varieties and observed intermediate 
performance for oarllness, vine length, female flowers, 
fruits and yield/plant.

Srivastava (1970) in his attempt on exploitation 
of heterosis found that as much as 45 out of 90 F- hybrids 
produced female flowers significantly earlier than the 
better parent and concluded that days to female flower 
formation could be reduced to 16.7% from that of the 
parents. He also observed 64% heterobeltiosis for yield. 
Significant increase was also observed in hybrids for 
fruit length, fruit girth, fruit weight and!fruits/plant.



Kohle (1972) examined hybrid vigour in yield in six 
hybrids selected from various cross combinations of six 
parents - M.P-14, Bihar-15, Coimbatore-16, Jainur-21, 
Mulshi-26 and Local* None of the hybrids possessed 
standard heterosis* However, the cross B-15 x J-21 showed 
a heterobeltiosis of 2.41% and 29.7%. Another cross,
B-15 x M-26 gave an average heterosis of 16.56%. All 
others showed negative heterosis.

Lai £t *1. (1976) isolated two hybrids - Green Local 
x White Local and Green Local x Dundelkhand Local - as 
heterotic for vegetative growth, floral character and fruit 
yield. They observed heterosis for intemode length, leaf 
petiole length, leaf length, leaf width, branches/plant, 
shoot length, node at which first female flowers formed, 
fruits/plant, length, girth and weight of fruits rnd total 
yield. In total yield, Green Local x White Iocp1 gave 
139*1% increase over the better parent, hrroa3 it was only 
35.2% ln the hybrid, Green local x Bundelfchand Local. In 
Case of days to flower, there was 7.02% negative heterosis 
in the hybrid. Green local x nundelkhend Local.

-ltohi end Choudhury (197R) developed 2P Fj hybrids 
nrlng eight diverse lines of bitter gourd and observed that, 
when either one or two of these parental lines having high



gca effects for yield and its component characters were 
Involved in the crosses, the 7. hybrids gave the best 
performance. Among the 28 hybrids, crosses between Puss Do 
Mausrai x S.144, Pusa Do Mausml x S.63 and Coimbatore Long x 
S.63 appeared the best performing for total yield/plant 
and its component characters, and they showed 84.10%,
72.00% as 45.46% higher yield respectively than the top 
parent Pusa Do Kausmi.

Singh and Joshi (1979) studied a 5 parental diallel 
cross of bitter gourd using five inbreds developed from 
five lines collected from different places. The inbreds 
namely BWM 1, BB 1, BWL 1, Coimbatore Long and BS 1 were 
crossed in all possible combinations to develop ton hybrids. 
The ten hybrids along with their parents were studied and 
tha extent of heterosis wa3 worked out. Heterobeltiosis 
ranged from 2.1% to 22.3% for plant height, and 7.8% to 
37// for primary branch©3/vine. Fruit length registered 
significant hetaroboltiosis in BWM 1 x Coimbatore long 
having 29.9% heterobeltlosls. Crosses BW 1 x BWL 1 and 
BWL 1 x 83 1 had significantly more fruits/plant with 
13.7% and 34.4% heterobeltlosls respectively. These two 
crosses yieldedisignificantly higher than their respective 
belrarer parents. The former cross exhibited 16.8% and 7.7% 
and latter 16.4% end 6.00% heterobeltlosls and standard



heterosis# respectively. Heterosis for plant height end 
primary brandies showed 22.3% and 37*{> heterobeltiosis,.
Aaong medium fruited lines, significant heterobeltiosis 
for fruit length was observed ln BWM 1 x Coimbatore Long. 
Standard heterosls for fruit yield was low indicating 
that F. hybrids of these parental lines are not of 
cummerclel value.

Pal e§ (1983) in a line x tester analysis with 
five lines and two testers examined the presence of hybrid 
vigour end its feasibility of exploitation. In all the 
ten hybrids with five lines namely Arka Harit, Monsoon 
Miracle, The Largest, Uchha ©nd China and two testers.
Holly Creen and Indian Prir^, manifestation of heterosis 
was found to be very limits3 as a whole. However in some 
combinations, like Monsoon Kincle x Holly Green, The 
Largest x Indian Prime and China x Indian I rip©, tho absolute 
values were negative and higher indicating the possibility 
of exploitation for earlineso. It was auggeoted that the 
limited hybrid vigour in the crosses could be due to 
limited diversity in the parents. The trend showed that 
more pronounced hybrid vigour could be observed with inclu
sion of more of(diverse parents.



flrivastava and Nath (1983) observed heterosis for 
various characters. They observed significant reduction 
in days to opening of first female flower (0 . 3 to 16.7%) • 
Out of 90 hybrids heterobeltlosls was observed in 35 for 
vine length (0.4 27.1%) and 40 for fruits/plant (0.2
to 47.2%). They also observed as much as 64% increased 
yield In the hybrids.

Significant relative heterosis, heterobeltlosls 
and standard heterosis were also reported by Ranpise 
(1985) for vine length, fruits./plant and yield/plant.

Chaudhari (1987) observed relative heterosis, 
heterobeltlosls ond stmdnrd heterosis for various char
acters in a 11 x 11 dinlieI cross in bitter gourd. Out 
of 55 hybrids, he observed relative heterosis in 33 for 
vine length, 15 fcr fruit diameter, 14 for fruit flesh 
thichness, 15 for fruit weight, 11 for seeds/fruit, 2 3 
for aead weight, 19 for fruits/pl^nt, 16 for yield/plant 
and 15 for I laterobeItiosis was observed for vine
length in n, dmys to female flower in 42, days to harvest 
In 51, days to maturity In 10, fruit length in 5, fruit 
diameter in 7, flesh thickness in 1, fruit weight in 8, 
seeds/fruit in 1, seed weight in 15, fruits/plant in 15, 
yield/plant in 15 »nd T.S.S. in 18 crosses. Standard



heterosis waa observed for daya to first female flower ln 
23# days to harvest ln 25# fruit weight In 1# seed weight/ 
fruit In 2# fruits/plant ln 1# yield/plant ln 2 and T.S.S. 
In llcrossea.

He also observed that the average performance of 
Fj hybrids exceeded that of the parents by 26.32% in vine 
length# 22.9854 in early female flower formation, 19.26% in 
early harvest and 1.26% in days to fruit set. For fruit 
characters, the figures exceeded 11.57% for length, 2.88% 
for diameter,16.ie% for flesh thickness, 2.12% for seeds/ 
fruit, 5.89% for seed weight/fruit, 1C.11% for fruits/ 
plant# 25.32% for total yield/plant and 11.87% for T.S.S.

Relative heteroaia was i aximum for yield/plant 
(276.43%) followed by fruitL/planto (127.44%), fruit weight 
(121.45%), flesh thickness (118.73%) r*r1 ^ruit di nmeter 
(106.5j) . Hoteroboltioois .also wan maximum for yield/ 
plant (235.94%) followed by fruit diameter (03.12%), fruit 
weight (85.7%) and flash thicknoos (74,24%). Standard 
heterosis w*n high for seed weight/fruit (62.59%) followed 
by seeds/fruit (55.42%) and fruit weight (50.4%). The 
hybrids C.96 x Green bitter aou« , rhandesh Mali x Greon 
bitter gourd, B.Q. 112 x W»sMn Local, BO 114 x Co Long 
and Waehin Local x BO 110 which recorded 53.03%, 24.47%,



12.32% and 10.45% heterosis respectively for yield over 
the top parent; Khandesh Mall vefe the most promising.

D. Gene action In bitter gourd

Slrohl and Choudhury (1979) had examined gene 
effects In bitter gourd at the JJlvision of Vegetable Crops, 
Indian Agricultural Research Institute, New Delhi. They 
used five parents, Pusa Do Mausmi (P^), SI. 113 (P2^* 
Coimbatore Long (P^), SI. 144 (p )̂ and SI. 63 (pĉ  and 
their six generations (P̂ , P2, F^# p , and B̂) for the 
estimation of gene effects for four Important characters 
vine length, days to first harvest, fruit/plant and total 
yield/plant. In many of the crosses, duplicate epistasls 
wee observed for vine length. The dominance (h) and 
dominance x dominance (1) components chiefly contributed 
to this character. This leads to the conclusion that 
heterosis breeding Js useful for getting longer vines in 
bitter gourd. In majority of the crosses for days to first 
harvest and frult/plnnt, role of the additive (d) and 
additive x additive (1) components were more pronounced, 
n 1.though In a few crosses the dominance (h) and dominance x 
dominance (1) components of genetic variance were more 
important. These characters couldlbe fixed in a progeny



by following proper selection methods. For total yield/ 
plant# majority of the crosses showed the presence of 
complementary eplstasls and the contribution of the 
dominance (h) and the dominance x dominance components (1) 
of genetic variance were observed to be higher than the 
additive (d)# the additive x additive (1) and the additive 
x dominance (J) components of genetic variance. This# 
like the vine length# also could be improved by heterosls 
breeding.

Slrohi and Choudhury (1979) while investigating the 
combining ability analysis using eight diverse genotypes 
of bitter gourd alao observed additive x additive type of 
eplstatic interaction for all the characters. In a diallol 
cross with 5 parents# Singh and Joshi (1979) observed 
preponderance of additivenesa for fruits/plant and their 
weight.

Pal and Singh (1963)# ln a line x tester analysis 
using five lines of bitter gourd for characterising the 
nature end magnitude of gene actions observed the operation 
oflmore additive genes for days to first female flower 
•nd fruits/plant# and non—additive genes for node of first 
female flower formation# days to maturity, fruit yield# 
fruit alse# fruit weight and fruit cavity aise. In crosses



Involving th* variety Monsoon Miracle# characters such as 
fruit yield/plant, individual fruit weight# fruit sis* and
fruit cavity sise also showed thelipreponderanc* of additive

/

x additive gene interaction*

Investigating yield and seven yield related charact
ers in an eight partial diallel without reciprocals# Sirohl 
and Choudhury (1983) reported additive gene action with 
partial dominance for vine length, days to first fruit 
harvest, fruit length and diameter, fruit flosh thickness, 
fruits/plant and fruit weight.

Sirohi nnd Choudhury (1983) studied gene action 
by the diallel method alao. The study with 28 F hybrids 
in a diallel sot Involving eight parents excluding recip
rocals showed partial dominance for vine length, days to 
first harvest, fruit length, fruit diameter, flesh thick
ness, fruita/plant and fruit weight. It was obaerved that 
all the characters were governed by additive genes. There 

assymmetry in the distribution of genes with positive 
and negative effects in all the cnaea except for fruit 
diameter for which they were in equal proportion. Eplstaels, 
particularly of complementary type was observed for total 
yield/plant* Dominantyalleles were more frequent for ell



the characters^ except for vine length* days to first 
harvest and fruit weight. They suggested that heterosis 
breeding programme may be advantageous as there was 
presence of dominance and complementary type of gene 
action*

I. Inheritance of qualitative character ln bitter gourd

In bitter gourd* information on inheritance of 
qualitative characters is very few. Esqulnas-Alcazar 
and Gulick (1983) reported the inheritance of certain 
qualitative characters in bitter gourd. White epicarp is 
controlled by a single gene 'w* white being recessive to 
green. Similarly light brown seed is recessive to dark 
brown seed* being governed by the gene 'lbs'. Large seed 
is recessive to small seed* being governed by 'Is*. The 
nature of inheritance of other characters are not yet 
reported.

f. Crossability studies among the related species of

A good amount of wor^ h m  ^e«n done on th° phylo— 
genetlcal studies in other ucurblts like Cucurrls. Cucurbits 
(Bsqulnas-Aloasar Gulick* 19P3) and Luffp (Choudhury
and Thakur, 1995? Roy j^.* 1975f Dutt and Roy, 1999).



In bitter gourd, works in this line ere quite 
insufficient. Trivedi and Roy (1972) investigated theJm W9  j lagcytological aspects of three species of Momordics - 
Mr>«r> rd lee charantia# Momordica balsamina and Momordica 
dioica. They found that the somatic chromosome number in 
Momordica charantia# Momordica balsamina and Momordica 
dioica are 22# 22 and 28 respectively.

In addition to the diploid# natural triploids and 
tetraploids of M. dioica have been reported from Assam 
and Darjeeling (Agarwel end Roy, 1976), which show 42 
and 56 chromosomes respectively at the root tips.

Interspecific crosoeo have been attempted among 
Momordica Charantia# Homordica balsamina and Momordica 
diSraca (Trivedi and Roy# 1972) . About 500 attempts of 
crossing between K. charantia and K. dioica failed to set 
any seed. The ovaries dried about 40 hours after pollinat
ion. The pollen grains did not gorminate even two hours 
nfter pollination, although 2-4X of pollen grains germinated 
after four hours. The ovaries fell down after 40 hours
of pollination.

About 400 crosses were made between Momordlcn 
dAfflgj and Momordica balsamina; ill of which failed. Only



a few pollen grains germinated 6 hours after pollination 
and the growth of thê .tube was very slow. The ovaries 
shrivelled and fell down after 30 hours. Thus it was 
clearly established that Momordlca charantla is incompat
ible with Momordlca dioica and Momordlca balsamina.
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The investigations were carried out at the 
Department of Olericulture# College of Horticulture#
Kerala Agricultural University# Vellanikkara, during 
1980-85• The experimental field is located at an altitude 
of 22*5 M above M.S.L. between 70° 32* N latitude and 
76° 16' £ longitude. The area enjoys a warm humid tropical 
climate. The experimental site has a sandy loam soil with 
a pH of 5.1. Thej" climatic and soil factors are ideal, for 
bitter gourd cultivation through out the year.

e

The studies were conducted under the following four
heads *

A. Genetic variability and divergence in bitter 
gourd ,

B. Development of Fj hybrids and their homeostatic 
analysis ■»

C. Inheritance of fruit colour, fruit chap® and 
bitterness in bitter gourd ■<nd

D. Crossnbility studies among the related species
Momordlca.



A. <3«netic variability and divergence in bitter gourd

i. Experimental materials

The garmplasm of bitter gourd maintained at the 
Department of Olericulture# College of Horticulture along 
with the collections from different parts of Kerale were 
utilised for the variability studies. This included fifty 
diverse types varying in fruit size# shape# colour and 
bitterness. These were grown in a -andomized rlock 
Design with two replications during 1961-82 to find out 
the extent of genetic variability and to select ten 
parents for further attempt on development of hybrids 
and their homoeootatic analysis. There were 2 plants/ 
pit and 2 pits/replication. The field culture was done 
as per the recommendations of the Package of Practices 
of the Kerala Anr^cultural University (1980). The 
•'orphological iruit characters of 50 bitter gourd lines are 
given ln Table 1.

2* Observations recorded

All the plants were considered for recording 
observations. Data arc recorded on the following 18 
characters and the average values were calculated for 
statistical analysis.



Main branches/plant 
Main Tin* length I 
Node to first female flower 
Days to first female flower opening 
Female flower/plant 
Percentagel of female flowers 
Days to pickingImaturity 
Yield/plant (V=.̂
Fruits/plant 

J) Fruit weight C9)
Fruit length *r>)
Fruit girth Ccv*))
Fleoh thickness 

nj Oeeds/fruit
100 seed weight (3)
Total soluble solids
Vitamin C content* Estimated volumetrically by 2,6- 

yy\3 //c,̂ rj dichlorophenol indophenol visual
titration method (A.C.A.C., 1960)

r) Protein contont(*)i Estimated by rr0^jeldahl method
(A.O.A.C., 1960)



Tabic 1. Morphological fruit characters of 50 bitter gourd
genotypes *

SI.
Ho. Genotype Colour Length

Girth at
the

middle
Spines Ridges

1 2 3 4 5 6 7

1 HC—4 Green Long Harrow in the 
middle and 
broad at the 
tip

Present, 
not pro
minent

Absent

2 MC—10 Green Long Broad Present Absent
3 KC— 1 Green Medium

long
Broad Present Absent

4 Priya Green Long Narrow Present Absent
5 Arka

Harit
Dark
green

Medium
long

Broad Absent Present,
discont
inuous

6 MC-34 White Medium
long

Broad I resent, 
prominent

Absent

7 KC-42 Whitish
green

Long Broad Present Absent

8 MC—48 Green, 
light 
green at 
the tip

Medium Narrow Absent Present 
contin
ue uto

9 MC-49 Green
long

Medium
long

Bread Absent rresent 
contin
uous

10 KC—50 Light
green

Medium
long

Broad Present Absent
11 MC-51 White Medium

long
Narrow Present Absent

12 KC-52 Whitish
green

Medium
long

Narrow Present, 
not pro
minent

Absent

13 MC-53 Dark
green

Medium
long

Broad Present Absent

Soutc.q. {«v> âpa<A£/iJf \»i Contd .
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14 MC-54 Green Medium
long

Broad Present Absent

15 KC-57 Green Medium
long

Broad Present,
prominent

Absent

16 MC-60 Light
green

Medium
long

Broad Present, 
not pro
minent

Absent

17 KC-61 Green Medium
long

Broad Present Absent

18 MC-6 2 Dark
green

Long Narrow Present Absent

19 MC-63 White Long Narrow Present Absent
20 MC-64 White Long Narrow Present Absent
21 MC-6 5 White Long Narrow Present Absent
22 MC-66 White Long Narrow Present Absent
23 MC-6 7 Light

green
Medium
long

Narrow Present Absent

24 MC-6 8 Green Medium
long

Broad Present Absent

25 ImC-69 White Long Broad Absent Present,
contin
uous

26 MC-70 Green Medium
long

Broad Absent Present,
discont
inuous

27 MC-71 Light
green

Long Narrow Present,
prominent

Absent

28 MC-72 Green Medium
long

Narrow Present Absent

29 MC-73 Light
green

Medium
long

Narrow Present Absent
30 MC-74 Green Long Narrow Present Absent
31 MC-75 Dark

green
Medium
long

Broad Present Absent

Contd.
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32 MC-76 Green Medium
long

Broad Present Absent

33 MC-77 Whitish
green

Medium
long

Broad Present Absent

34 MC-78 White Long Narrow Present Absent
35 MC-79 White ShortH Broad Present, 

not pro
minent

Absent

36 MC-80 Green^l Medium
long

Narrow Present Absent

37 MC-82 Green Short Broad Present Absent
38 IJ.C— 0 3 Green^l Medium

long
Broad Present Absent

39 MC—84 White Medium
long

Broad Present Absent

40 KC—05 Green Short Broad Present Absent
41 MC—86 Light

green
Short Broad Present Absent

42 KC-87 Green Medium
long

Broad Present Abcent

43 MC-88 Green Medium
long

Broqd Present Absent

44 MC—89 Light
green

Medium
long

Narrow Present Absent

45 MC-90 HGreen Short Broad rresent Absent
46 MC-91 Whitish

green
Short Broad Prosent Absent

47 ■MC-92 Green Medium
long

Broad Absent Present
discont
inuous

48
4

MC-93 Light
green

Medium
Long

Broad Absent Present,
discont
inuous

49 MC-94 Green Short Broad Present Absent50 MC-95 Green Short Broad Present Absent



3. Statistical analysis

(a) Analysis of variance

Tha analysis of variance was dons as described by 
Oatle (1966) for a randomised block design.

The somatic analysis of variability was conducted 
as suggested by Burton (1952).

(i) Genotypic coefficient of variation (gcv) ■
Genotypic standard deviation H R J q 'P  I T P  ]

Mean of that character

(ii) Phenotypic coefficient of variation (pcv) «
BBaBBElyplc standard deviation 

Mean of the character
(iii) Standard error of mean ■ Environmental standard deviation

Environmental variance ■ Mean square due to error 
Genotypic variance ■
Mean spunre due to genotype - Mean squpro due to error

Replications
Phenotypic variance • Genotypic variance + error

(iv) Heritability in broad sense was estimated by the 
formula suggested by Burton and Devane (1953)

H? -  0sp6*yplc varian ce I
varlnnce



(v) Expected genetic advance at 5% intensity of selection 
was calculated using the formula of Johnson et al.
(1955).

GA - h| x p x i

Where hi “ heritability
p ■ phenotypic standard deviation
i ■ coefficient of intensity of selection 

(2.06 at p «=lo.05)

(vi) Genetic advance % - -i-JjjlgflSgS --  x 10oKean of the character

(b) Genetic divergence;

The genetic divergence among the 50 bitter gourd 
genotypes were calculated using all tho 18 characters in 
the soip'?:ic analysis. The method suggested by Kahalanobis 
(1928), was used to estimate the . With x^, x9, x^ ... 
as tY multiple measurements, available on each gonotype and 
If 2* ^3 ••••••••• djQ g > -.j 'ĉ § x ~ ML Xj “ x_

-  1 -  2X1D ” xin respectively being the difference In
tho ireans of two genotypes, where power denotes the genotypes 
and suffix denotes the characters, Mahnlanobis D statistics 
is defined as follows!

2D ■ bmd. ■f b.d. *f b . d u I s b  n p 1 1 2 2 3 3      l|a18

Here, the b v̂alues were estimated such that the



rate of variance between the genotypes to the variance 
within the genotype was maximised

D2 ■ W1  ̂ (*i1 - xp*) (ij1 - Xj2)

Where w  ̂i& the 1J element of the inverse of the 
estimated variance - Covariance matrix.

Grouping of genotypes to clusters was done by 
Tocher'a method (Rao, 1952).

B. Development of F hybrids and their homeostatic analysis

1. Experimental materials

Tfeg parents ?riya, MC-7R, MC-84, Arka Harit, MC-82, 
MC-79, KC-66, IlC-49, MC-69 and MC-34 \fhich were originally 
included in the germplasm wore selected baaed on genetic 
divergence (Elates 1 tc/ 10). These ten diverse* parental 
lines were crossed in all possible combinations to develop 
45 Fj hybrids. These hybrids along vrith their parents were 
grown in a rnndnmised block design with two replications 
continuously for three seasons.

2. Observations

Observations were recorded on branches/plant, main 
vine length, node to first female flower, days to first
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female flower opening* female flowers/plant* percentage 
of female flowers* fruits/plant* fruit weight* fruit length* 
fruit girth and yield/plants

3. Statistical analysis

(a) Stability analysis

The homogeneity of error variance in different 
environments was tested using Bartletts' test. To test
the O x E interaction unweighted analysis of variance of 
the pooled data was carried out in cases where error 
varianco was homogeneous (Panse and Sukhatme* 1954). 
Weighted analysis was done in cases where the errors were 
heterogeneous•

Table 2. Weighted analysis of variance of pooled d,~>ta
Source df SS

Total st-l f- wj s jj»i
- c

'Environments

Genotypes

S-l

t-1

I ^  w.i 
* 1-1  J

t / f'
>
1=1 vJ=i

P,Z - c  
J

2

V j j )  _ c
8
Pr.
J-i

WJ

G * E Interaction

• 1 
S3 

1 
1 

1 
!-* ft

IF 
•

H i ■

Total SS - Environment SS 
- Genotype SS



2 thNlitrt w m r S . - Error moan square in the J
J o * environment

8 , 2
J r ■ Number of replications in eachenvironment

S m Number of environments 
t ■ Number of genotype
8 . m Crude SS for J environment J
P . ■ Total for J environment
c = Q g «■ 21. W p H

^ K H |  J- 1 J
t B  W1j«=l

Significance of Q x E interaction was tested using
2x test

[h h Im^ n-^) j wlth df B li!=*2l£^lln=lin(n+t-3) (n+t-3)

I « Interaction SS
n * Number and degreeo of freedom on which error 

moan square was based in each environment.

The analysis wns further proceeded for estimating 
the stability parameters (Eberhart and Russell# 1966) as 
the 0 x I interactions were significant for all t' 
characters.

Eberhart and Russell model (1966) (ER Model)

T i j  “  Z * 1  +  b i 1 j  +



where } A i  ■ Maan of 1 variety over all envlromenta
b. - Ragraaslon coefficient that measures tha 

response of tha 1th varlaty to varying 
environments

I , — Environmental index which is defined as 
 ̂ tha deviation of the mean of all varieties

at tha Jth environment from the grand maan
£  *. - Deviation from the regression of tha i**1 

 ̂ variety in tha J**1 environment

I. is obtained as

I, ■ r  i l - Z  —
J 1-1 t i-1 j-1 St

s
So that, I. - 0

J-1 J

i - 1 ............ 55
j - 1 .....   3

The two parameters of stability are

JL Y I■Si Tij • j
Regression \ _ J*1
coefficient i " s

S  * 4J-1 J
2

’S S J E T  < * V >  -  f , ^

J L  ^  2  .  s  v  _
where ZI oij - 0~v4 - b4 ij J

/j-1 1 M  j-i



Table 3. Analysis of variance table under Cberhart andBussell (1966) model are given belowt
Source d£ SS MS^

t 8 J  2
Total St-1 H l 1  ̂ - CPi**l J«1
Varieties t-1 1 ^  Y. - CF MS

i.i
A

Environment + t S v 2 T Y.
Varieties x (-l)+(t-l) S I  ij - S T  -^A-
environment (S-l) 1=1 j»l i*l

Environment(linear)

2
JX

s v
J-i

S 2
m t  s  Yi j 1 j
Environment (t-1) H  ^ ----=---- " |S f *  to MS(linear) 1-1 4- I, 2 Environ-J ment

j-1

V ariety  1 (S-2) •£-  JnM j|ij 
J-1

8 ĉ 2

2

t(S-2) J L  <$lj2 ms3deviation ~

V ariety  t  S - 2 l  ^  O i j
J-1

Pooledlerror B(t-1)(r-1) j2



*>* test
1. To test the significance of the differences 

among the variety means# the “F' test is defined as#
F ■ H81/H8y

. . .

2. The equality of regression coefficient is tested 
by * F* test# F ■ •

3. The individual deviation from linear regression
3 ,is tested as# F - 2 s_2)
j»l _______

Se2

A genotype with unit regression coefficient
(b#j\ ■ 1) and deviations from regression not significantly

2
different from sero considered to be stable
one#

(b) Analysis for combining ability

The data from the three environments were separately 
analysed for combining ability using Method of Griffing 
(1956) as given in Table 4.
Table 4. Analysis of variance for combining ability
Source df S3 MS Expected MS

General combining - ability (gcv) Sg Kg 2 2 2 
Ole + Ts 4* |(p+2) ̂  g 

2 ^
Specific combining P(p-l) ability (sev) 2

Ss Ma Oa -KTi
2

Error m Se M'e



•*-«. *  - J l. * *  <*i. + *ii>a - 1 T - 2p+2 P

S .  -  1  ^  j  2 - ^  ( T4 > +  Yu ) |  +

(p+1)(p+2)
P ■ number of parents Involved

■  2 M'e - U“e

General combining ability effects* g, and specific 
combining ability effecto* \:crc estimated as follows *

- JL <*i. + *n> - 2p+2 p

■ij " Yij ” (Yi + Yli * Yij + Y.j + Yii) +
2 Y..

(p+1)(p+2)

SE (gA)
2 3̂ 

« [(p-1) T~e/p (p+2)]

SE (BlJ) «=• [(p2+p+2)r] e/(p+l) (p+2)]

S E

2 H
- (̂2 Te/p+2)J

•1mMTQ ^ ■ H t

- \2(p+l) 0“e/p+2j
2 H

- ^ 2n lie/n+2)

Analysis of variance for combining ability over 
three environments was done as suggested by Singh (1973b) 
aa given in table 5*



Rotationi The analysis is dons on genotype moan taken

U

over blocks!for 3 environments. number 
of parents, v genotypes, 
blocks/environment and c Individuals/plot.

k X±Jk* Xl.k XiJk where Xijk " Xjikf

Xi ij. k "l-x wh,r* xij ■ xji»

• k Xijk* X*“  " k S-*k*

Table 5. Analysis of variance for combining ability over
environments

Source df

General combining(a)

ss MS Expected MS

p—1 S5(g) Ag

Specific combin- ( o c x
ing ability (S) PiE=l) SS(s)

-x2-KTsl + (p+2)a~gi+l T"a
+ (p+2) 1 2

AS ♦ 1 X^fS

Environment (L) 1-1 SS(l)

Interaction 
(« xL)

Error l(v-l)(b-1)

2 2 2A1 'o“ + 'Til + 2(p4l) U~gl
+ p(p+l) g-1

Interaction (GxC) (-l)(l-l) GS(gl) a

SS(al) A

2
2 2
0~ + crsl
2 2
0" + o-el

2
^r



where, SS(g) m

S8(l)

SS(1) =

SS(gl) -

SS(ol) «

(X
(p+2) 1

)2 4 X...
p(p+2)1

f e i  xii.. (xi.. ♦ xu . ) + ” •••
mmmmmr-- (p+2) 1 pTp+37l

2 X..fc _ 2 X*mm9
p(p+l) p(p+l) 1

k 1 *Xl.k * Xlik* - 4 k
p+2 p(p+2)

- i  < x ± . . + x ± i > 2  +  « x — 2

A(p+2)l p(p+2)l

X'J ijlt £  S  (Xl-1c * XU K )
P+2

+ 2 k *
(p+ 1)(p+2I

k - i j  xu 2+ i ;xi,r̂ i i ) 2
1 (p+2 ) 1

" ?p+ijfp+2)i

(c) Heterosls ln bitter gourd

Magnitude of heterosls was calculated ln terms of
three parameters for all the three seasons* Heterosls over
sild parent (Relative heterosls), better parent (Heterobelt-
iosls) and standard variety (Standard heterosls) were worked
es suggested by Brlgle (1963) and Hayes (1965).



Relative Heterosi* (RH)

Haterobeltiosi* (HB)

r ‘  -  m  X 100

Standard heterosis (SH)

.  rl
MP 
- TP X 10
BPI 100

..... TP

Tor testing heterosis over mid parent

SE ■ y/3 x ve
2 x r

CD - SE x 't'

and over better part and top part
SE - .2_x_ver
CD o SE x t

where ve => Error mean square in RBD 
r ■ number of replications 

CD ■ critical difference

C. Inheritance of fruit colour, fruit shape (surface) and 
bitterness and study on linkage If any in bitter gourd

1 • Experimental materials

Four parental lines (Priya, MC 49, MC 66 and MC 69) 
originally included in Set I differing in fruit colour 
(green/white) and fruit surface (spiny/smooth) were used 
to develop the six generations of P^f P2# ?2# BCj and



BC_« Th«r« vara aix groups# of which four wara with
parents differing in fruit colour and four with differing
fruit surface* Two groups had parents differing in both 
fruit colour and surface* These wara used to study 
inheritance of fruit colour and fruit surface and study 
on linkage if any between fruit colour and surface*

(a) fruit colour 

(i) Group 1

P^ - Priya (Green, spiny)
- MC 66 (White, spiny)

Fj - Priya x MC 66
F2 - Priya x MC 66
BC^ - (Priya x KC 66) x Priya
BC2 - (Priya x MC 66) x KC 66

There were 25 plants each In F̂ , and P2# 200 in 
F2, 80 in BCX and 120 in BC2.

(li) Group 2

P1 - rriya (Green# spiny)

P2 - KC 69 (White# smooth)

P1 - Priya x MC 69

Priya x MC 69

K 1 - (Priya x MC 69) x Priya
BCa - (Prlya x MC 69) x MC 69



There were 17 plants in P̂ , Pj and F̂ , 180 
70 in BCj and 140 in

(111) Group 3

P1 - MC 49 (Green» Smooth)

P2 - MC 66 (White, spiny)

F1 - MC 49 x MC 66

P2 - MC 49 x KC 66

BC1 - (MC 49 x MC 66 ) x MC 49

BC2 - (MC 49 x KC 66) x MC 66

Thera were 20 plants each in P̂ , and F, 
Fj, 80 in BC^ and 165 in BC2*

(iv) Group 4

pi KC 49 (Green, smooth)

P2 - MC 69 (White, smooth)

'l - MC 49 x MC 69

'2 - MC 49 x MC 69

BC1 - (MC 49 X MC 69) x MC 49

BC2 - (MC 49 x MC 69) X MC 69

There were 15 plante each in P̂ , P^ nnd F 
Fa# 65 in 1C1 and 110 in BC2#

in F2#

190 in



(b) Fruit ■urfac*

(1) Group 1

pl - Prlya (Green# spiny)

pa - MC 49 (Green# smooth)

Fi - Prlya x MC 49

ra - Prlya x MC 49

BCi - (Prlya x MC 49) x Prlya
bc2 - (Prlya x MC 49) x MC 49

The parents# F^s and segregating generations were 
grown accomodating 20 plants each In parents and FjS, 225 
In F«|# ^5 In BC^ and 110 in EC0.

(11) Group! 2

p - -riya (Green, spiny)
” HC 69 (White# smooth)

F^ - Prlya x MC 69
fL - Priyo x MC 69
BC^ - (Prlya x MC 69) x Prlya
BCj - (Prlya x MC 69) x MC 69

There were 17 plants In P̂ # Pj* F̂  and 180 In F 
70 In BCX and 140 In BC^.



(Ill) Group 3

P1 - MC 49 (Green# smooth)

P2 - MC 66 (White# spiny)

P1 - MC 49 x MC 66

P2 - MC 49 x MC 66

BC1 - (MC 49 x MC 66) x MC 49

BC2 - (Mv- 49 x MC 66) x MC 66

There were 20 plants each in P P j ,  F^# 190 ln F2 

00 ln BCj and 165 ln

( It) Group |4

pi - MC 66 ( spiny)

P2 - MC 69 (White, smooth)

P1 - KC 66 x MC 69

P2 - MC 66 x KC 69

DC1 - (MC 66 x MC 69) x MC 69

BC2 - (MC 66 x MC 69) x MC 69

There were 20 plants each ln Pj, P2# F̂ , 205 ln F-, 
65 ln BCj and 110 lnliC^*



Two crosses* where the populations were segregatingi
simultaneously for fruit colour and surface and their 
segregation was separately tested* were used for further 
testing their Independence in Inheritance.

(1) Group 1

(11) Group 2

P. - Priya (Green* spiny)
?2 - MC 69 (White* smooth)

- Priya x MC 69 
“ Priya x MC 69 

BCj - (Priya x KC 69) x Priya 
BC2 - (Priya x MC 69) x MC 69

P1 - MC 49 (Grean, smooth)

P2 - MC 66 (White, spiny)

F 1 - MC 49 x MC 66

P2 - ImC 49 x KC 66

BCj - (MC 49 x MC 66) X MC 49

DC2 - (MC 49 x MC 66) x MC 66

(d) Bitterness

Three lines* originally included In Set 1 and 
▼arylng In bitterness as tested by organoleptic methods



were need for studies on inheritance of bitterness. The 
line, MC 79 (P.) characterised by very small fruits, 
seeds and thin flesh was adjudged as less bitter. Another 
line MC 53 (P.) with spiny dark green fruits was highly 
bitter. MC 34 (p ) with moderate bitterness was also 
used. These three lines were used to develop six generat
ions of P̂ , P2# H #  F2• BCi and BC2*

Bitterness was expressed aa the percentage of 
ether extract obtained as per Visratha and Ungsurungeie 
(1961) which showed a low value in less bitter types and 
higher value in highly bitter types. Fruits samples from 
all the plants were dried ; owderad nnd extracts obtained 
and expressed in percentage as a measure of bitterness.

(1)1 Group 1

P1 - MC 53 (Highly bitter)

P2 - MC 79 (Leas bitter)

F1 - MC 53 x MC '79

'a - MC 53 x MC 79

BCi - (MC 53 x MC 79) x MC

BC2 - (MC! 53 x MC 79) x MC

There were 15 plants each in Pj, Pj, F , 150 in 
Fj, 90 in BC^ andl100 in BC^.



(li) Group 2
Pt - KC 53
P2 - MC 34
F1 - MC 53 x MC 34
F - MC 53 X MC 34
BC. - (MC 53 X MC 34) x MC 34 

- 53 x MC 34) x MC 34

The plants were grown accomodating 15 each in P.# 
P_ and F̂ # 120 in F2' 90 in BC^ and 100 in BC^,

■Group 3 ^

P1 - MC 79

?2 - MC 34

'l - MC 79 x MC 34

'a - MC 79 ;x MC 34

BC1 - (MC 79 x KC 34) x MC 79
BC2 - (MC 79 x KC 34) X MC 34

The parents# F.s and segregating population were 
grown accomodating 20 plants each in Pj P and F̂ , 150 in 
*v 100 in BC1 end 90 in BC2.

2* Observation*

For qualitatiwe|characters - colour and shape 
(Surface) counts of plants with green# white# spiny and

m



smooth and their combinations warm recorded* Since the 
express It ity of fruit surface was not complete ln two 
crosses# the method suggested by Avdeyev (1979) was used 
to calculate the expected values.

For bitterness# ether extracts as per the methods 
of Visratha and Ungsurungsle (1981) were taken from the 
dried and powdered fruits ana expressed as percentage.

3. Statistical analysis

(a) Qualitative characters

The agreement of the observed values with the 
expected values by X test of 'goodness of fit' with n-1  

degrees of freedon, where n is the number of classes and 
preaence of .linkage were tested as suggested by Panse and 
Sukhntme (1954).

(b) Bitterness

The data on p^renntnge of ether extracts obtained 
from the six generations followed a normal distribution 
in Fj generation# indicating quantitative inheritance of 
the character. Therefore scaling tests and generation 
mean analysis were carried out for this trait.



(l) Scaling testa

Tha presence of non-allelic interaction was 
detected by scaling testa (Mather# 1949)• Estimates of 
additive (D) and dominance (H) components of genetic 
variance were made using the mean and variances of six 
generations - P.# P«# F-# F_# BC1 and BC_,

A - 2 V
V(A) m 4 V(BX

B »
e

2 5 2 -
V(B) b 4 v(52

C a 4 ? 2 -
V(C) - 16 V(F

D « 2 h -
V(D) - 4 V(i2

" 1 1 2 

16 V(F2) + 4 V(F1) + V(P ) + V(*V

Adequacy of the scale satisfied two conditions 
namely# additivity of gene effects and independence of 
heritable components from non heritable ones*

(li) Generation mean analysis

Three ,>f*rpmeter modal suggested by Jinks and Jones 
(1950) was Applied in the at nanca of non-allelie Interaction*



m ■• h px + *s p2 + 4 JPj - a b2 - a b2

V(m) H v(pJ) + k v(P|) + 16 V(Fa) ♦ 4 v {52) + 4 v(i2)

d

V(d) k V(PX) + k v(P2»

h I i i2 + 6 ia - 8 Pj - Pj - 3/2 Pj - 3/2 Pj

V(h) 36 V(B1) + 36 v(I2> + 64 V(?2) + VtFj) - 9/4 V(P

+ 9/4 V(P2)

In the presence of non allollc Interaction, six 
parameter model was used (Hayman, 1958).

m

V(m)

V(d)

V(h)

V(l)

V(j)

P

V(P2)

B1 -  B2

VB, + VBj

- 4 P2 - *J Pj - H Pj + 2 Bj + 2 52 

Vt^) + 16 V(?2) + ■* \{Pr) + I, V(P2) + 4 V(B )
+ 4 V(5 )

2 i, ♦ 2 5a . 4 P2 

4 vdj) ♦ 4 V(B2) + 16 V(i2)

“ 4 Pj ■ Bj + *s P*2

vdj) + hV(P2) + V Sj + I, V(P2)



1 - Fj 4- Pa ♦ 2 Fj _ 4 ?j - 4 Ba - 4 B2
t(x) -  ▼{Fj) ♦ v(Fj) + 4  vtFj) ♦ is v(i.) + 16 v(i.)

4 16 V(B.)

where ym mM an

d ■ additive effect 
h ■ dominance effect 
i m additive x additive interaction 
j ■ additive x dominance interaction 
1 • dominance x dominance interaction

The above genetic parameters were tested for 
significance using 1t1 test.

(ill) Degree of dominance

The following equations were solved to colculate 
the proportion between doirlnnnce and additive variance.

V(r2) « IjD + ^ H  + E 

V(» ) ♦ V(D2) - *| D ♦ H H ♦ E

(lv) Effective factors

Using the following formulae the number of effective 
factors were calculated.



kx - [(Pj - P2)/a] 2
D

s

D* Crossability studies among the three species of Momordlca 
- charantla, dlolca and cvmbalaria,

1 , Experimental

Three related species of Momordlca - charantia, 
dlolca and cymbalarla (Syni Momordlca tubcrosa. Luff a 
tuberose) - were used for cros9abillty studies*

(a) Momordlca charantia L.

Seeds of diverse types of bitter gourd were collected
from various parts of Kerala during 1901-'84 and maintained
in the research plots of the Department of Olericulture.
This Included types with small, large, spiny, smooth, ribbed, 
green and white fruits*

(b) Momordlca dlolca Roxb. (Plat*; Nos. 11 and 12)

Momordlca dlolca is cultivated ln some parts of South
India# Bihar# Assam, Orissa and West Bengal. It is also 
seen oftenlgrowing wild*



Plate-11* Mowordlca dioica
Plant with fruit 
and female flower

Plate-12. Moaordlca dioica
Fruita





Plate—13.

■late-14.

Momordlca cymbalcrla
Shoot with male and 
female flower*

Mono rdiea cymbal aria 
Fruita



PLATE-13



MQfoos’fllga dioica is a perennial dloacloua climber 
with tuberous roots. Fruits are ovoid or ellipsoid,
2,5-6 .3 an long, shortly flbeaked, densely echinate with 
soft spines; seeds slightly compressed, 6,00-7 ,0 0 ran long 
and lrrecnji - rly corrugated. The fruits are bitterless 
and contain; high contents of nutrients - like protein^.; 
3,1 g i fat, 1 g; calcium;, 33 mg; Iron* 4 ,6 mg and carotene: 
1630 A  9 per 100 g of edible portion . This is approxi
mately 2,5, 1,5, 3 and 10 times respectively higher than 
their corresponding values in large fruited Komordica 
jjfrr.-ntla (Shoshadri, 1966), It is used ss a vegetable.

Rhizcmotous tubers which often weigh 500 g were 
collected from the ^smimalai are© of the Ann© district 
in Tamil Nadu during December 1983. The tubers had a 
dormancy of eix months ©nd hence stored for six months 
beneath soil.

(c) Momord V  > cvmbalarln Hook (Syn, Homordlcr tuberojr 
(Roab) Cogni Luff© tuboroaa Roxb (Flatea Ho®.13 and

Honmrdlfla gvmbalarla are seen growing wild in some 

parts of Tamil Nadu.

It is a perennial monoeoious trilling plant with 
turnip shaped roots. Frulta are pyriform or fusiform.



ribbed# 1.8 to 4 an lonyi seeds small# 2—4 ran long and 
smooth*

fruits are bitterless and are often used as 
vegetable or aundried chips or after pickling*

Tubers were collected from the Lake area near 
Viruthunagar of the Kamaraflf district in Tamil Nadu in 
December 1983 and stored for six months beneath soil.

All tho three species were grown in the vegetable 
Research Plots of the Department of Olericulture during 
June-November in 1984 and 1995.

2. Observations

(a) Anthesis

Observations were made on time of anthesis in all 
the three species.

(b) Ovary growth

Two hundred orosses each were made in all directions 
including reciprocally among the three species. Selfings 
were also done simultaneously in all the three Rjpcc.les• 
Observations were recorded on changes in ovary of both the 
selfed and crossed flowers every day morning for a week.



*

Crossability index was worked out as per Marks 
(1965) as applied to various species of So 1 anum. as undert

C reusability Index - °f the erpe. 1Q0Selfing efficiency of the female
parent

■ Ac i BC x CC L  DC 
A8 x B8 xlc8 x D8

Where A » percentage of fruit set 
B ■» average seeds/fruit 
C percentage germination of seeds
D o j>e reentry® survival of the germinated seedlings

Ac Bc Cc Dc Stands for values in crosses
and An Bfl CD D8 for values when the mother parent is selfed
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RESULTS

A, Gena tic valiability and divergence In bitter gourd 

1« Variability, herltabllity and genetic advance

General analysis of variance showed significant 
differences among the 50 genotypes for all the 18 char
acters observed (Table 6). Their mean values are given 
In Appendix-1•

The mean, range, coefficient of variation at 
genotypic and phenotypic levels, heritability, genetic 
advance and genetic advance aa percent of the mean for 
all the 18 characters are given in T^bl© 7.

a* Main branches/plant

Branches/plant ranged widely from 20.00 to 43.63 
with a general menn of 32.05. MC-79 (Plate 6) a genotype
which is wild in nature and perennial in habit and with 
very small fruits had the maximum branches (43.63) • tx.'~02,
a medicinal bitter gourd with very small and highly bitter 
fruits had the lowest branches/plant (20.0). The phenotypic 
differences in branches/plant were mainly genetical (pcv, 
12.96# gcv, 12.31) as indicated by high estimate of herit- 
abillty (0*90)• The genetic advance as percent of mean 
was low (24.08) for branches/plant.



Table 6. General analysis of variance for 18 characters in bitter gourd
Mean squares

Sources of variation df Main Main Node to Days Female Percentage Days to
branches/ vine first first flowers/ of female picking
plant length female female plant flowers maturity

Yield/ Fruits/plant plant
flower
opening e

Replications
Genotypes
Error

1
49
49

0.04
**32.83

1.69

0.21
**2.31

0.06

0.678
*★5.78

0.C6

0.25
**22.92

0.51

4*43.50
700.91
4.85

0.04
4*3.12

0.03

0.04
**2.54

o.ie

.47
**14.57

0.04

0.46
600.02
2.60

* p o 0.05 ** p o o.oi
Contd

CDcn



Sources of 
Yariatlon df fruit fruit

vei^t 1 q'' "rth
Pruit Flesh
girth thicVaes

Replications 1 14.75 .04 0.47 0.08
** ** ** **genotypes 49 9195.98 148.17 17.74 1.89

Error 49 8.69 0.35 0.05 0.13



Mean square
Seeds/ 100 seed T.S.S. Vitamin C Protein

s fruit weight content content

• ro .69 .06 1.84 .56
** ** **23.72 15.82 0.39 452.57 8.04

1.16 0.39 0 .0 2 3.0t 0.44
— —

CDcn



b. Main vine length

Significant variation among the genotypes was 
observed for main vine length. It ranged from 1.98 to 
7.79 m with a mean of 4.89 m. Here also MC-79 and MC-82 
ranked first and last respectively. Heritable variation 
was much higher than non-heritable variation (pcv, 22.32; 
gcv, 21.69) and it resulted ln a high estimate of herit
ability (0.94)• The genetic advance as per cent of mean 
was moderate for this character (43.39).

c. Node to first female flower

The node to first female flower ranged from 18.13 
to 25.13 with a general mean of 22.28. This character 
had a comparatively lower estimate of heritability (0.74) 
and genetic advance as per cent of mean (12.45).

d. days to first female flower opening

The genotypes showed significant variation for days 
taken for the opening of the first female flower. The 
genotype MC-34 took the minimum days to opening of the 
first female flower (33.5) (Piste 10). The differences 
ln the days to opening of the f



Aange, mean, pcv, gcr, her It ability , 
percentage of moan for 18 characters

Range Mear^+sem

1* Primary branches/ 20.0-43.63 32.05+0.91
plant

2. Main Tine length 1.97-7.79 4.89+0.18
(■)

3. Node to first 18.13-25.25 22.28+0.05
feeale £lover

4. Days to first 35.88-47.25 40.92+0.55
fesiale flower
opening

5. Feeale flowers/ 31.88-120.0 68.73+1.56
plant

6 . Percentage of 2.13-6.75 4.39+0.11
fesiale flowers

7. Days to picking 10.63-16.12 13.76+0.29
maturity

8. Yield/plant(kg) 2.32-12.76 6.78+0.15
9. Fruits/plant 17.25-113.25 54.5611.14

1 0. Fruit weight(g) 25.25-311.0 139.09+2.08
11. Fruit length(cm) 6.55-40.52 29.15+0.42
12. Fruit girth (cm) 6.44-24.35 14.41+0.15
13. Flesh thickness(mm) 3.3 -9.4 5.23+0.25
14. Seeds/fruit 12.00-27.75 20.24+0.76
15. 100 seed weight(g) 6.60-23.1 21.48+0.44
14. Total soluble 2.00-3.57 2.77+0.09

solids (TSS)(%)
17. Vitamin C content 45.5 -122.38 71.25il.24

(eg/10 0 g)
18. Protein content (%) 11.37-20.15 14.67+0.46



genetic advance and genetic advance aa 
in bitter gourd
gcv pcv Heritability Genetic

advance
Genetic
advance

(%)
12.31 12.96 0.90 7.72 24.08
21.69 22.32 0.94 2 .1 2 43.39
7.03 8 • 18 0.74 2.78 12.45
8.16 8.38 0.95 6.69 16.37

27.14 27.33 0.98 38.16 55.51
28.32 28.56 0.98 2.54 57.87
7.90 8.47 0.87 2.09 15.17
39.77 39.91 0.99 5.53 81.62
31.68 31.82 0.99 35.46 64.95
40.72 48.77 0.99 139.47 100.27
29.48 29.56 0.99 17.66 60.58
20.64 20.70 0.99 6 .11 42.43
17.93 19.25 0.86 1.80 34.41
16.59 17.43 0.91 6.58 32.53
12.92 13.25 0.95 5.58 25.99
15.55 16.25 0.92 ^■0.89 30.69
21.04 21.18 0.98 30.66 43.02
13.29 14.04 0.89 3.81 25.94



■•Inly fltnitlcal (per# 8*38; gcv# 8.16). Iren though tht 
heritability (0*95) was high, genetic advance as per cent 
o£ mean was low for this character*

a. Female flowers/plant

Female flowers/plant had a very wide range. This 
varied from 31.88 in Arka Harit to 120.0 in MC-79. The 
variation for female flowers/plant was mainly genetical 
(pcv, 27.33; gcv, 27.14) resulting in a high estimate of 
heritability (0.98)• The genetic advance as per cent of 
mean was also high (55.51) for this character.

f. Percentage of female flowers

The general menn of the percentage of female flowers 
in bitter gourd genotypes studied was 4.39 with a range 
of 2.66 6.72. This character was found genetically
controlled as evidenced by high estimate of heritability 
(0.99) with a high value of genetic advance as per cent of 
mean 1(37.87).

g. Days to picking maturity

The average days to picking maturity from femala 
flower opening was 13.76. The genotype, MC-34 w*s the



eerlieat requiring an average o£ only 10.63 day* for 
maturity. Though this character had a moderate value 
for heritability (0.87) the genetic advance aa per cent 
of mean was only 15.17.

h. Yield/plant

There were significant differences among the 
genotypes for yield/plant. The popular variety, Priya 
(Plate 1) recorded the highest yield/plant (12.76 kg) 
which was on par with the genotypes KC-84 (12.48 kg), 
KC-78 (12.25 kg) --nd MC-66 (12.17 kg). The difference 
in yield w-n rainly genetical (pcv, 39.91; gcv, 39.77) as 
indicated by high heritability (0.99) with a high genetic 
advance as par cent of mean (81.62).

1. Fruit/plant

Fruits/plnnt ranged widely from 17.25 in Arka 
Harlt to 113.25 in KC-79, the wild type. Major part of 
variation in fruite/plant was genetic (pcv, 11.82); gcv, 
31.60) as indicated by high heritability (0.99) and 
genetic advance ae per cent of mean (64.95).



J. Fruit weight

Significant variation was observed in fruit weight 
also* It ranged from 25.25 g in MC-82, the medicinal 
bitter gourd to 311.0 g in MC-84 (Plate 3) a high yielding 
type* The differences in fruit weight was also highly 
genetical (pcv, 40.7; gcv, 48.72) as> indicated by high 
heritability (0.99) • The fruit weight had the highest 
value of genetic advance os per cant of mean (100.27) 
promising scope for selection for improvement.

k. Fruit length

Fruit length also hrd a very wide ronge with 6.55 cm 
In MC-82 to 40.52 cm In KC-78 (Plate 2) . The phenotypic 
(29.55) and genotypic (29.48) coefficients of variation 
showed thnt a major port of the variation was du© to genetic 
effect. The heritability (0.99) »nd genetic advance (60.58) 
were high for this character.

1. Fruit girth

The fruit girth averaged 14.4H cm v’lth 6*44 cm in 
KC-79 to 24.35 cm in MC-84. The high estimate of herlta- 
blllty (0 .99) showed that this charactar also was controlled



by genetic factors. Tha genetic ladvence as per cant of 
■aan was moderately high (42.47) for this character.

■« Flash thickness

Flesh thickness ranged from 3.3 svn to 9.4 mm.
Arka Harit (Plata 4) was tha fleshy type with a thickness 
of 9.4 mm. The flash was thinnest in the wild type* MC—79 
(3.3 nan). The heritability (0.86) and genetic advance as 
per cent of mean (34.41) were moderately high for this 
character.

n. Seeds/fruit

The seeds/fruit averaged 20.24 with n range of 
12.00 in MC-82 to 27.75 in KC-49 (Plate 8). Genotypic 
variation contributed mostly to seeds/plant. The herita
bility was high (0.91) and the genetic advance as per cent 
of mean was moderate for this character.

o. 100 seed weight

100 seed weight ranged widely from 6.37 g in KC-79 
to 27.1 g ln MC-66 (Plate 7) with an average of 21.48 g. 
Though the estimate of heritability was high 0.9S# the 
genetic advance as per cent of mean was low (23.99).



p. Total soluble solids

The total soluble solids varied from 2.05 to 3 .5 7  

with an average of 2.77. It was the highest In Arka Harlt 
and the lowest In MC-90. The variation In T.S.S. is 
mainly genetical (pcv, 16.25; gcv, 15.55) as indicated Ly 
high heritability (0.85) • The genetic advance as per cent 
of mean was moderate (30.69).

q. Vitamin C content

Vitamin C content varied from 45.5 to 122.38 mg/
100 g. KC-82 (Plate 5) the medicinal bitter gourd had 
maximum vitamin C content. This also io controlled by 
genetic factor os evidenced by high estimate of heritab
ility (0.98).

r. Protein content

Protein content on dry weloht basis nvernged to 
14.67% with a range of 11.37% i 20.15%. Here also MC-82 
recorded the highest value. Variation in protein content 
was also genetical as evidenced by high heritability 
estimate (0.89). The genetic advance as per cent of mean 
was low for protein content.



2. Genetic divergence among 50 genotypes of bitter grourd

Following Tochars method. 50 bitter gourd genotypes 
were grouped into five clusters. The clustering pattern 

bitter gourd is given ln Table

The Cluster III was the biggest with 23 genotypes, 
followed by Cluster II with 14 genotypes and Cluster I with 
nine genotypes. Cluster V had only one genotype KC-79, 
the wild perennial type bitter gourd. There ware three 
genotypes ln Cluster IV.

Arka Harit was in the Cluster II along with MC-80 
and MC-Q2, the medicinal bitter gourd.

Cluster III contained high yielders like Priya,
KC-6 6, KC-78 and KC-84.

Cluster I had genotypes with small to medium fruits 
which were not economically superior.

The intra and interoluater genetic distances are 
presented ln Table 9.

The Intraculture distance was high in Cluster IV 
(72.00) followed by Cluster I (31.51). In inter,cluster 
distance was maJilmum between Cluster IV and V WlO.31)



Table 8, Clustering pattern In bitter gourd
Cluster Number of Genotypes
Number genotypes

in each 
cluster

I 9 MC-83, MC-05, MC-86, MC-87, MC-89,
MC-90, MC-91, MC-94 and KC-95.

II 14 KC-4, MC-10, KC—42, KC-48, MC-51,
MC—52, MC-57, MC-60, MC-63, MC-67, 
KC-68, KC-72, MC-73 and KC-88.

Ill 23 MC-15, Friya, KC-34, MC-49, MC-50,
KC-53, MC-54, MC-61, MC-62, KC-64,
KC-65, MC-66, KC-69, MC-70, MC-71,
MC-74, MC-75, MC—76, KC-77, MC-78,
MC—84, HC«9i and MC—93#

IV 3 Arka Harit, MC-80 and MC-82



DIAGRAM ATIC REPRESENTATION OF CLUSTERING]
OF FIFTY GENOTYPES OF RITTER GOURD

* tabic. 4 far details



^  2Table 9. Average lntra and inter cluster D values 
Clusters I II III IV V

I 31.51 70.22 76.94 218.39 304.74
II 24.70 55.e8 176.02 448.51
III 18.39 337.93 259.86
IV 72,00 910.31
V 0.00



followed by II and V (448.51) and III and IV (337.93).
The minimum 7®netic distance was between Cluster II and 
III (55.88).

With the help of average inter ̂ cluster distance 
values (D) the cluster diagram showing the inter cluster 
relationship was prepared (Fig.l).

B. Development of hybrids and their homeostatic analysis

1. Stability analysis

a. Pooled analysis of variance

Pooled analysis of variance was done for all the 
characters over three environ: onts. Significant genotype 
x environment interaction was observed for all the charact
ers studied. The genotypes wore significantly different 
in all the throe environments. Environments wore signifi
cantly different smon7 one another.

b. Pooled analysis of variance for

The analysis of variance of pooled data for ot.,ability 
as per Eberhart and Russell (1966) is furnished in Table 10. 
The pooled deviation was highly significant (p ■ 0.01) when 
compared to the pooled error for all the characters^except



Table 10. Analysis of variance for stability with respect to yield and Its components
In bitter gourd

Mean squares
Sources of variation Frlmery

branches/
plant

Main
vine
length

^ode to 
first
female
flower

Days to
first
female
flower
opening

Female
flowers/
plant

Percentage 
of female 
flowers

Genotypes * * 70.72 **4.63 * * 2.61 **14.61 **926.98 3.12
j-nvironrents (Linear) 1432.13 29.72 67.23 19.25 3714.61 23.21
Imr + (Geoo z Env) 16.56 0.42 1.15 4.42 89.77 0.44
Geno z Env (Linear) 4.44 0.18 **0.77 1.58

«o•CD 0.26
Fooled deviation **2.71 **0.13 **0.32 **6.94 +*29.51 **^ ■ 0.22

Pooled Error 0.49 0.02 C. 30 0.63 3.34 0.02

* p = 0.05 Contd.
** p «= 0.01



Genotypee 
Snvironments (Linear) 
lov + (Geno x Env) 
Ceno x Snv (Linear) 
Pooled deviation
Pooled Error



Mean square
Fruits/
plant

Fruit
weight

Fruit
length

Fruit
girth

Yield/
plant

838.67
t *

12752.78
**

264.00
**

44.65
* * 

14.34
11310.53 9001.10 76.06 2 .1 1 157.05

174.56 654.80 6.23 1.75 2.34
**92.91 287.87 6.27 2.1CH **1.27
**52.11 **663.29 **4.91 **1.39 **0.591

1.75 5.62 1 .2 1 0.06 0 .2 2

p - 0,05
p o 0 .0 1

-4co



so

for node to arlrst femalo flower* The linear component 
of genotype x environment interaction waa highly signi
ficant for node to first female flower* female flowers/ 
plant* fruits/plant and yield/plant and significant for 
primary branches/plant and fruit girth. It was not 
significant for vine length* days to opening of first 
female flower, fruit weight and fruit length.

c. Stability parameters

Stability parameters for yield and yield components 
were estimated as proposed by Eberhart and Russell (1966) 
and are presented in Tables 11 to 14,

(i) Primary branches/plant

Based on grand mean over all environments, the cross 
Arlca Hcrit x MC-79 produced the highest branches/plant 
(43.83)• The genotype MC-82, a small fruited bitter gourd 
had the lowest branches/plant (17.63). Considering rogrooa- 
ion coefficient approximately equal to unity (b(i) ^ 1)
and deviation from regression not Rlgnlficsnta^^^^^^^H 
from aero (8d(l)— —*■ 0)* the genotypes, Priys» MC-78* MC-49, 
MC-84, MC-78 X MC-79* MC-78 X MC-66, MC-B2 X KC-34* MC-66 x 
MC-49 and MC-49 x MC-34 were stable. Priya x MC-84, Priya x 
MC-66 and MC-49 x MC-69 were above average at-bln genotypes.



Table 11. Stability parameter* for branches/plant, vine length and node to flrat female
flower In bitter gourd

Genotype*
Branche*/p1ant Length of main Tine Mode to first female 

flower

Mean b(i) 2Sd(i) Mean/ oYT b(i) 2Sd(i) Mean b(l) £d(l)
1 2 3 4 5 6 7 8 9 10

Priya 32.08 0.97 -0.97 6.18 0.07 -0.02 22.50 1 .1 2 -0.52
MC-78 31.25 0.98 -0.37 6.06 0.34 -0.08 21.91 0.33 -0.43!
KC-84 31.63 1.08 -0.85 5.98 1.36 0.03 22.16 -0.62 -0.40
Arka Harit 21.30 0.82 -0.62 2.35 0.54 -0.02 18.83 0.79 -0.57
MC-82 17.63 0.65 -0.37 2.00 0.18 -0 .0 2 19.04 0.49 -0.44
MC-78 40.50 0.83 -0.92 6.98 1.05 -0.03 19.41 -0.52 -0.20
MC-66 33.42 1.13 -0.58 5.30 0.93 0.03 21.58 0.96 -0.561
MC-49 30.25 1.05 1 . 0 0 5.12 0.32 -0 .0 1 21.33 0.19 0.65
MC-69 28.56 1.19 -0.35 4.74 0.74 -0 .0 1 21.00 0.87 -0.55
MC-34 28.88 0.69 -0.39 5.14 0.99 -0 .0 0 22.41 0.65 -0.44
Prlya * MC-78 30.88 1.2 2 5.59 6.29 0.28 -0.02 22.12 1.30 0.15
Prlya * MC-84 30.91 1.24 -0.83 6.14 0.47 0.04 21.93 0.47 -0.13
Prlya x Arka Harit 25.29 1.40 -0.97 3.80 1.53 0 .1 0 19.91 —0.45 -0.05
Priya x MC-82 23.67 1.50 9.83* 3.43 1.85 0.22 20.66 1.90 -0.51

X MCggjl 40.04 0.14 8.39* 6.49 0.65 0.29 21.25 0.80 -0.51
Prlya x MC-66 34.38 1.31 0.91 5.58 0 .1 0 0.38 21.83 1.58 -0.36

Contd.



Tab la 11. Continued 
1

Prlya x MC—49 31.67 0.55 3.43
Prlya x MC-69 29.91 0.96 -0.91
Prlya x MC-34 29.25 1.63 -0.94
MC-78 x MC-84 30.93 1.36 1 .1 2
MC-78 x Arka Harlt 27.63 1.24 0.82
MC-78 x MC-82 23.13 1.66 0.53
MC-78 X MC-79 35.56 1.03 1.18
MC-78 X MC-6 6 33.42 1.07 -0.97
MC-78 X MC-49 30.96 0.65 -0.64
MC-78 X MC-69 27.63 0.81 2.75*
MC-78 X KC-34 30.00 0.74 -0.63
MC-84 x Arka Harlt 26.42 1.14 -0.97
KC—84 x MC-82 24.63 1.73 15.66*
MC-84 x MC-79 37.08 0.36 6.07*
MC—84 x MC-66 33.07 0.71 -0.95
MC-84 x MC-49 32.25 0.16 9.96*
KC—84 x KC—69 28.92 1.26 -0.49
MC-84 x MC-34 29.08 0.59 -0.77
Arka Harlt x MC-82 23.08 1.54

---------------------------------------

0.52



5.89 0.26 0.06 21.25 0.80 -0.51
5.30 1.64 0.13 21.25 1.40 0.36
5.66 0.95 -0.03 21.62 1.35 -0.54
6.01 1.07 0.15 21.91 1.58 -0.51
4.21 2.13* 0.33 20.58 1.09 -0 .0 1
3.61 2.14* 0.20 20.66 1.73 -0.24
6.67 0.75 -0.00 21.08 0.32 -0.55
5.67 0.70 0.13 20.83 2.39 -0.54
5.69 0.76 -0.03 22.00 0.80 -0.51
5.37 0.90 -0.02 20.91 3.18* -0.47
5.51 0.80 -0.01 21.25 0.48 -0.51
3.84 2.02 0.02 18.53 0.79 -0.57
3.48 2.19* 0.18 20.16 0.65 -0.44
6.68 0.76 0.03 20.41 1 .1 2 -0.58
5.82 0.70 -0.01 20.79 1.81 0.04
5.58 0.95 -0.02 22.16 1.75 —0.59
5.38 0.98 -0.03 21.37 1.03 -0.55
5.52 1.38 -0.02 21.91 1.58 -0.51
2.26 0.71 -0.03 19.08I 1.41 0.00



Arka Harit x MC-79 43.83 0.61 -9.27*
Arka Harit x MC-66 20.58 0.28 4.93
Arka Harit x MC-49 28.67 0.50 0.46
Arka Harit x MC-69 24.50 0.90 -0.93
Arka Harit x MC-3 4 24.50 1.38 -0.56
MC-82 X MC-79 33.03 0.58 2.50
MC-82 x MC-66 30.29 0.46 1.80
MC-82 X MC-49 26.67 0.64 0.32
MC-82 x MC-69 24.25 1.14 -0.92
MC-82 x MC-34 23.67 1.12 0.53
MG-79 X MC-66 35.92 0.91 -0.81
MC-79 X MC-49 36.17 1.21 3.86
MC-79 X MC-69 31.79 1.90* 9.82*
MC-79 x MC-34 31.00 1.57 o.e2
MC-66 x MC-4 9 33.08 0.51 0.99
MC-66 x MC-69 29.25 0.97 -0.94
MC-66 X MC-34 29.67 1.46 11.59
MC-49 x MC-69 31.21 1.47 -0.79
MC-49 x MC-34 30.92 0.96 -0.91
MC-69 x MC-34 28.33 0.65 -0.64



6.88
3.63
3.69
3.00
3.33
3.72
3.73 
3.91
3.73 
3.15
5.07 
5.99 
5.66
5.93
5.68
4.97
4.96
5.07 
5.30 
4.80

0.67
1.38
1.14
0.43
0.65
2.31
1.69
1.70 
0.76 
1.67 
0.93 
0.27 
0.81
1.82
0.97
0.67
0.53
0.98
1.20

0.92

0.04
0.09
-0.00
-0.03
0.00
0.36
0.13
0.02
0.14

-0.03
2.47*
0.31
0.04

-0.00 
-0.00 
-0.03 
- 0.01 
-0.03 
- 0.01 
- 0.01

19.50
20.62
21.12
19.70
21.70
20.41 
19.75 
21.16 
20.91
20.41 
21.08 
21.45
21.25
21.58
21.08
20.33
21.08
21.60
21.25 
21.95

-0.91 1.00
1.7* 0.72
0.94 -0.47
1.42WM -0.37
1.35 -0.59
0.65 -0.44

-0.12 0.26
1.58 -0.51
2.05 -0.23
0.48 -0.58
0.96 -0.56
0.72 -0.59
0.80 -0.51
0.94 -0.39
2.19 0.65
0.32 —0.55
0.81 —0. 36
2.02 2.00
1.87 1.71

-0.21 -2.38

JOCO



MC-79, a wild genotype, KC-78 x MC-49 MC-84 and MC-662were below average stable genotypes. The 84(1) values 
were significant for Priya x MC-82, Priya x MC-79, MC-78 
X MC 69, MC-84 x MC-P2, MC-84 X MC-79, MC-84 X MC-49,
Arka Harit x MC—79, KC-79 x MC—69 Indicating unstable 
nature of these genotypes.

(ii) Main vine length

The wild genotype KC-79 had the longest vine (6.98 m) 
followed by two crosses Arka Harit x MC-79 (6.88 m) and 
KC-84 x MC-79 (6.68 m) . MC-82 had the shortest vine (2.0C 1).
The genotypes, MC-79, MC-66, MC-34, Priya x MC-34, MC—70 x 
MC-84, MC-78 x MC-69, MC-84 x MC-49, MC-84 x KC-69, MC-66 x 
MC-49, MC-49x KC-69 and KC-69 x KC-34 were stable. The 
above average stable genotypes were MC-84, Priya x Arka 
Harit, KC-84 x MC-34, and MC-49 x MC-34. The belcw average 
stable genotypes ore MC-78 x KC-79, IlC-78 x MC-66, MC-78 x 
MC—49, MC-78 x MC-34, MC-84 x MC-79, MC-84 x MC-66, Arkn 
Harit x MC-79, MC-79 x MC-69 nnd MC-66 x MC-69.

(iii) Mode to first fomale flower

Arka Harit x MC-84, Arka Harit, Arka Herit x MC-82 
MC-82 and MC-79 ranked first in producing femnle flowers



on the lover nodes (19th node). MC-78 x Arka Harlt was
the only stable genotype. MC-84 x Arka Harlt is above
and Prlya x MC-82, MC-78 x MC-82, MC-84 x KC-79, MC-84 x
MC-66 and Arka Harlt x MC-82 are below average stable 
2Sd(i) for MC-78 x KC-69 was significant indicating unstable 
nature of the genotype.

(iv) Days to first female flower opening

Based on grand mean over all environments, MC-82 x 
MC—49, MC-66 x MC-49, MC-49 x MC-34 and MC-34 were the 
earliest in first fenale flower opening (39 days after 
sowing) • Priya x KC—92, Friyn x I C-69, and MC—78 x MC—66, 
were the stable genotypes. priya x MC—49, Arka Harit x 
MC-66, nnd KC-79 x KC-69 arc below and Arka Harit x MC-34 
and MC-82 -r - above average stable genotypes.

(v) Female flowers/plant

KC-79, the wild genotype produced nximum female 
flowers/plant (107.75) nnd Arkn flnrit the mi|j|linujn (27.20). 
Prlya nnd Priya x MC—82 o n  the stable genotypes. MC-84 x 
MC-82, MC-84 X MC-79, MC-78 x MC-82, MC-78 x MC-66, MC-82 x 
MC-66* MC-66 x MC-49 and MC-49 X MC-34 re above and KC-78x 
MC-79, MC-82 X MC-79, MC-82 x MC-49 and MC-82 x KC-69 nre 
below average stable genotypes.



Stability parameters for days to f 
and percentage of female flowers

Genotype
Days to first female 
flower opening

Mean b(i) d(i)
2 3 4

41.66 0.10 0.28
43.66 -0.14 5.03
44.83 -0.19 8.02
44.62 -0.44 6.08
40.31 0.43 -0.51
46.05 -1.63 7.62
43.25 1.02 -1.24
39.29 6.12* 31.62
43.00 0.70 -0.55
33.16 3.03 2.81
43.95 -0.70 8.26
44.08 -1.37 4.62
42.83 -0.74 7.21
41.16 0.98 2.20
43.75 -2.55 11.76
42.50 2.13 -1.21



I rat female flower opening, female flowere/plant

Female flowera/plant percentage of female 
flowers

63.00 0.85 -5.40 6.05 0.35 -0.02
49.79 0.79 -6.60 5.03 0.79 -0.01
53.03 0.63 -6.49 4.39 0.22 -0.00
27.20 0.87 -4.87 3.15 0.64 -0.02
86.75 2.86 26.04 2.66 0.54 -0.02
107.75 -0.35 4.12 2.91 -0.24 0.01
70.25 1.97 -5.25 6.01 0.77 -0.01
55.83 0.94 -1.32 5.90 1.60 0.00
61.00 1.30 -5.47 5*67 2.16 0.04
62.08 2.04 50.80 4.30 0.44 -0.03
53.75 0.57 -6.25 5.43 1.32 -0.03
51.00 -0.26 11.40 5.23 0.72 0.79
37.04 0.43 -6.49 4.12 0.96 0.26
70.37 1.17 -6.62 3.75 1.42 0.06
87.00 3.21* 40.34 5.53 0.57 -0.01
64.91 0.4 3 43.98 6.01 0.62 -0.02

--------
Gontd uooil



Priya x HC—49 39.59 1.46 0.03
Prlya x KC-69 41.16 0.98 2.20
Prlya x KC-34 39.33 1.71 -1.23
KC-78 X HC—84 44.25 -3.80 15.05
KC-78 x Arka Harit 43.74 0.48 -0.03
MC-78 x HC—82 41. 7f -1.26 0.55
HC—78 x MC-79 43.62 -2.78 24.94
MC-78 x MC—66 41.00 0.94 -1.06
HC—7Q x MC-49 4 0 . 54 2.59 1.39
WC—73 x HC—69 41.54 -0.64 1.18
KC—7 8 x MGij§̂ 8̂ B&P'g 39.54 3.07 2.14
MC—84 x Arka Harit 42.08 -0.27 6.01
MC-84 x MC-82 40.29 -0.13 0.56
MC—84 x KC-79 44.25 -0.30 12.58
MC-84 x MC-66 41.58 2.02 -0.15
MC-84 x KC—49 38.87 3.24 7.83
MC-84 x MC-69 43.70 -0.42 -0.55
MC-84 x MC-34 40.83 4.01 13.77
Arka Harit x MC—82 45.45 0.28 1.54
Arka Harit x KC-79 44.37 -1.59 10.45



63.16 0.32 -0.60 6.33 0.57 0.14
55.16 0.21 0.54 5.80 0.94 -0.02
57.08 0.67 72.57 5.17 1.27 0.20
49.33 -0.25 —1.84 4.74 0.97 0.01
31.67 0.30 42.88 3.83 0.42 0.34
70.25 1.78 10.46 3.45 -0.01 0.34
83.41 0.32 96.09 3.90 0.40 -0.00
66.62 1.61 -6.17 5.68 0.20 0.01
57.54 1.68 -3.46 5.90 1.15 0.04
53.33 0.41 -1.41 5.66 1.69 0.06
55.83 1.71 4.82 4.87 1.31 -0.01
33.58 -0.12 -6.44 3.56 Bo. 77 -0.03
67.50 1.29 -5.80 3.31 0.14 0.00
77.08 1.39 -6.13 3.73 -0.16 0.05
61.12 0.88 -5.35 5.36 1.20 -0.03
56.79 0.55 -6.68 5.62 0.47 0.05
51.00 -0.24 1.86 5.22 1.61 0.67
54.41 0.19 -6.63 4.42 0.07 -0.03
51.00 2.29 29.07 2.87 0.76 0.47
93.75 5.22* 50.88 3.08 0.20 -0.02



Arka Harit x MC—66
Arka Harit x fcC-49  
Arka Harit x KC—69 
Arka Harit x KC-34 
MC-82 x MC-79 
MC-82 x MC—66 
MC-82 X MC-49 
MC-82 X KC-69 
MC-82 x KC-34 
MC-79 X MC-66 
MC-79 x MC-49
KC-79 X MC-69 
MC-79 X KC-34 
KC—66 x MC-49 
MC-66 X MC-69 
MC-66 X MC-34 
MC-49 x KC-69 
MC-49 x MC-34 
MC-69 x MC-34

2 3 4

40.12 1.26 1.21
39.75 0.39 -0.93
42.29 -1.35 -0.88
39.83 0.52 -0.68
41.37 -1.59 10.45
42.45 -0.10 -1.24
37.54 3.66 5.98
41.91 0.97 -1.04
39.58 4.25 25.20*
4 3.87 -0.40 1.72
39.16 3.11 1.52
41.50 1.89 -0.51
38.79 4.73 12.e4
38.00 4.43 11.36
42.33 3.37 2.92
39.41 3.27 9.53
38.25 3.16 3.61
38.04 3.91 38.13*
39.12 2.77 6.58



5 6 7 8 9 10

43.33 0.77 88.64 5.10 1.41 0.58
39.29 -0.56 3.27 5.38 1.32 0.39
35.75 -0.63 7.46 4.39 3.11* -0.02
37.16 1.20 12.57 3.57 -0.01 0.24
99.75 0.54 23.60 2.97 -0.28 . 0.01
77.75 1.25 140.10* 4.25 2.07 -0.02
71.00 0.62 -2.35 4.37 2.23 1.42
67.63 0.67 -5.17 3.92 1.78 2.00
70.00 2.73 1.62 3.65 1.50 0.15
93.95 0.27 63.47 3.78 -0.43 0.26
90.79 -0.63 384 . 37* 4.40 1.50 0.06
ei.7 5 2.30 99.31 4.04 1.40 0.71
78.58 3.71* -4.33 3.69 0.93 -0.00
71.00 1.22 -1.26 5.99 1.20 0.14
57.58 0.53 -5.98 5.50 1.99 0.31
60.16 0.62 -2.60 4.94 2.08 0.09
58.20 -0.00 -5.24 5.55 2.35 -0.03
68.08 1.50 15.43 5.82 2.26 0.30
56.25 1.02 62.13 4.94 1.48 0.11

(JO

00



(vl) Percentage of female flowers/plant

The highest percentage (6.33) was observed ln 
Friya x MC-49, followed clcooly by Priya x MC-66 (6.01) 
and Priya (6.05). It was lowest in MC-82. Priya x 
KC-69, MC-78 x MC-84, MC-78 x MC-49 are the stable 
genotypes. MC-49, Priya x MC-78, Priya x MC-34, MC-78 x 
MC-69, MC_70 x MC-34, MC-84 x MC-66, MC-84 x MC-69, Arka
Harit x MC-66, Arka Harit x MC-49, MC-66 x MC-49 and
MC-69 x MC-34 are above average stable genotypes. MC-78, 
MC-66, Priya x KC-84, Priya x MC-79, Priya x MC-66 and 
Priya x MC-49 pro below average stable.

(vii) Fruits/plant

MC-79, the wild genotype recorded the highest 
number of fruitB/plnnt (1°3.08) followed by MC—62 x MC-79 
(91.00) MC-82 (77.33) and Arka Harit x KC-79 (77.33).
Prlya x MC-66, KC-78 x MC-79 and MC-49 x MC-34 were stable 
genotypes. Frlyn x MC-82, MC—79 x MC—92, MC—78 x MC—66, 
MC-84 x MC-82. MC—04 X MC-79, MC-82 x MC-66, MC-82 x MC-49,
MC-82 X MC—34, MC-79 X MC-66, MC-79 X MC-49 and MC-66 x
KC—49 we re above average stable genotypes. Osfij&W averncjo 
stable genotypes are MC-79, MC-66, MC—69, MC-82 x MC—69 
and MC-66 x MC-34. The ^d(i) values ln MC-82, Arls-i Merit X



Stability parameter* for fruita/plant. fruit weight and fruit length in bitter 
gourd

CSenotypee Fruits/pl ant Fruit weight Fruit length

Mean b(l) ?d(i) Mean b(i)
2
Sd(i) Mean«LC zu. b(l) 2Sd(i)

1 2 3 4 5 6 7 8 9 10

Priya 46.08 0.49 4.07 223.08 0.74 42.66 36.76 -2.21 -2.37
HC—78 41.12 0.23 28.83 219.66 0.55 135.29 35.83 -1.11 -2.28
MC-84 35.08 0.06 2.17 267.00 0.76 2494.32 29.85 -0.43 -2.12
Arka Harit 16.91 0.14 -3.31 201.25 0.35 -7.86 28.71 1*38 -0.54
MC-82 77.33 1.29 250.14* 30.41 0.19 120.39 6.60 -0.18 -2.36
MC-79 103.08 0.76 -2.09 30.25 0.17 -10.67 7.65 0.30 -2.14
MC-66 54.83 0.78 75.25 201.41 0.45 -5.87 29.48 0.32 -1.97
MC-49 41.37 0.43 -1.30 208.50 0.67 37.97 24.31 0.64 -2.19
MC-69 4 3.37 0.66 23.60 207.33 1.35 18.75 33.71 0.54 -2.21
MC-34 50.33 1.15 120.50 147.70 1.22 4777.51* 25.91 0.52 -2.37
Mriya x MC-78 45.66 0.60 15.88 223.58 0.72 -5.48 37.06 -3.14 -2.28
Prlya x MC-84 40.50 0.53 0.86 246.08 0.39* 286.07 31.96 0.27 -0.54
Priya x Arka Harit 29.91 0.39 0.44 191.41 -0.13 1453.07 31.10 0.37 1.80
Priya x MC-82 57.00 1.62 -1.30 107.41 -0.20 280.02 11.76 2.4sl -0.59
Priya x MC-79 73.83 2.41* 3.03 99.66 0.35 91.18 13.47 2.95 8.06

Contd.
r O 
CD



— ----------

Priya x MC-66 52.58 1.04 3.39
Priya x MC-49 49.00 1.05 9.42
Priya x MC-69 43.16 0.72 -2 .27
Priya x MC-3 4 45.08 1.00 28.46
MC-78 x MC-84 38.16 0.39 -2.96
MC-78 x Arka Harit 25.83 0.21 -3 .45
MC-78 X MC-82H 59.25 1.55 -2 .42
MC-78 x MC-79 75.58 1.05 174.90
MC-78 x MC-66 55.25 1.47 36.08
MC-79 x MC-49 48.75 1.37 0.03
MC—73 x MC-69 42.79 0.75 1.31
KC-78 x MC-34 46.75 1.39 39.53
MC-84 x Arka Merit 27.08 -0.01 31.75
KC-84 X MC-82 54.33 1.24

m
115.19

MBE-84 x MC—179k 67.16 1.21 45.24
MC—84 x MC-66 46.91 1.20 50.18
MC-84 x MC-49 42.16 o.eo 10.00
MC-84 x MC-69 30.50 0.56 -1 .93
MC—84 x MC-34 41.75 0.86 0.23
Arka Harit x MC-82 42.16 1.15 -2 .83
Arka Harit x MC-79Eg " I 1 ■ ■ 77.33 3.77* 510.34



209.33 0.67 34.431 32.33 0.03 0.37
213.75 0.55 164.07 29.91 2.57 -1.38
206.37 1.10 -4.05 36.01 -1.20 -2.31
179.66 3.70 1924.53 20.07 0.33 -0.90
243.03 2.06 14.59 32.76 |0.96 -0.72
209.16 -0.42 455.60 31.14 0.60| 7.16

69.33 0.91 75.45 12.02 1.56 -2.40
09.25 1.96 428.75 14.24 2.50 1.50
216.33 0.55 -10.89 32.35 1.50 5.93
211.50 0.77 -4.39 28.35 -0.39 3.86
211.25 1.11 75.42 36.56 0.26 -0.95
105.41 3.74* 3568.33* 28.06 0.52 1.49
202.25 1.66 6115.73* 29.74 -0.18 -1.72
93.00 2.27 -11.19 14.97 3.32 5.54
95.08 3.25 28.08 15.05 4.06 23.87*
224.83 1.21 1440.55 30.08 0.53 -1.23
231.08 3.00 5.10 29.05 -1.95 1.05
213.41 1.38 465.95 32.30 1.93 -1.39
217.75 0.64 1078.44 27.64 0.29 -0.99
73.16 -0.13 97.67 11.06 2.26 2.29
74.75 -0.84 772.26 12.58 3.05 11.41 03



Arka Harlt x KC-66 
Arka Harit x KC-49 
Arka Harlt x KC-69 
Arka Harit x KC-38 
MC-82 x MC-79 
MC-82 x MC-66 
MC-82 x MC-49 
MC—82 x MC-69 
MC-82 X MC-34 
MC-79 x MC-66 
MC-79 x MC-49 
KC-79 X KC-69 
MC-79 x MC-34 
MC—66 X KC-49 
MC-66 x MC-69 
MC-66 x MC-34 
MC-49 x MC-69 
MC-49 x MC-34 
MC-69 x MC—74

35.00
27.58
32.83
35.08
91.08
65.75
52.50 
58.91 
62.66
76.16
72.75 
6 6 . 6 6
67.50 
59.41
49.08
52.16 
50.33
59.16
47.08

1.24 69.44
0.45
0.36
0.68
1.03
1.37
1.23
0.73
1.73
1.65
1.31
1.33
2.49*
1.26
0 .6 6
0.75
0.57
1.08
0.77

-1 .99
47.95

170
265
27
1

- 2 ,

4
7

327
0

64
37
-0
16
73
2

-3

99
64*
03
19
29 
01 
76 
04*
23
94
79
91
30 
00
31 
48



5 6 7 8 9 10

180.16 -0.52 2221.68 29.45 1.26 0.73
205.33 0.84 21.20 27.66 -0.35 -1.52
165.33 -0 .47 7712.38* 31.05 u W m2.13 -2.31
181.41 2.58 946.41 27.55 1.29® -2.00

38.58 0.26 79.55 8.55 -1.23 -2.14
74.12 2.40 131.67 10.07 -0.91 8.57
79.83 2.14 54.32 10.60 -0.28 10.76
69.87 3.82* 62.13 10.30 -0.59 -0.63
€7.75 2.29 94.76 10.04 -1.46 -1.45
85.41 1.43 165.30 13.46 3.53 27.02*
80.00 -0.11 242.01 14.77 4.14 17.58*
94.83 1.17 V 76.56 15.10 5.05 29.86*
85.33 1.16 614.56 13.75 3.81 17.74*

191.33 0.38 1832.16 25.26
mmSSBm
6.00* -0.46

189.50 0.02 554.67 28.84 8.31* 0.97
142.83 -0.62 1358.50 27.61 0.50 -0.82
182.00 -0.28 2341.10 31.63 1.98® 2.97
142.83 - 3 . o e l -5.27 26.10 -0.39 -1.46

•

148.58 0.47 1894.19 29.99 1.10 -2.04

COCO



MC-7J and MC—79 x MC—49 were found significant indicating 
their unstable nature*

(viii) fruit weight

KC-84 had the highest fruit weight (267*00 g) 
followed by Priya x MC-84 (246*08 g), Priya x KC-78 
(223*58 g) and Priya (223.08 g)• KC-82 had the lowest
fruit weight (30.25 g). Priya x MC-69 and MC-78 x MC-69 
were the only two stable genotypes. MC-69, MC-84 x Arka 
Harit, MC-84 x MC-66 and MC-84 x MC-69 were above average 
stable genotypes. Priya, MC-78, MC-P4, MC-49, Priya x 
KC-78, Priya x MC-66, MC-78 x KC-49, MC-84 x KC-34 and 
Arka Harit x MC-49 ware below average stable.

(ix) Fruit length

The longest fruit (37.06 cm) was observed in Priya x 
MC-78 followed by Priya (36.76 cm) nnd Priya x MC-34 
(36.01 cm). KC-82 had the shortest fruits (6.6 cm).
MC-78 x KC-84 and MC-69 x MC-34 wore the stable genotypes. 
Ark* Harlt, MC-78 x MC-66, MC-04 x MC-69, Ark* Harit x 
MC-66, Ark* Harlt x MC-34 and MC-49 x MC-69 were above 
average stable. Priya# MC-78, MC-P4, KC-69# KC—34# Priya x 
MC-78 (Plate 15). Priya x MC-84, Priya x Arke Harit#



Plate-15. Prlya jk HC 6 6 ,  stable P j  h y b r i d

for fruit length in low e n v ir o n m e n t

Plat^w. Me 78 x HC 84, .tabl. T. bybrf,
girth In high envi.rcm.imt
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Table 14. Stability parameters for fruit girth
bitter gourd

Fruit girth
Genotypes

Mean d( 1) 2Sd(i
1 2 3 4

Priya 16.50 0.08 0.25
MC—78 14.56 -1.09 0.28
KC-84 22.50 3.80 2.22
Arka Harit 22.55 6.05 2.83
KC-82 8.16 0.83 -0.11
KC-79 6.53 -0.52 -0.11
MC—66 15.90 0.96 0.09
KC—49 17.01 1.49 0.12
KC-69 16.58 0.41 -0.10
KC-34 15.11 -0.11 -0.08
Priya x MC—78 15.25 -3.27 1.71
Priya x KC—84 17.63 2.87 0.14
Prlya x Arka Harit 17.40 -10.24 0.48
Priya x MC-82 11.91 -8.53 -0.11
Priya x MC-79 10.05 -9.79 2.33
Priya x MC-66 16.46 -2.01 0.16

Yield/plant

Kean d(i) 2Sd(i)l
5 6 7

9.64 0.34 0.07
8.95 0.44 0.26
9.46 0.71 0.09
3.21 -0.01 0.00
2.30 0.13 0.00
3.10 0.23 -0.04
9.68 0.36 1.25
8.25 0.28 0.32
7.95 0.64 0.08
7.07 0.27 -0.01
9.64 0.55 0.74
9.00 1.07 0.47fl
6.13 1.64 0.05
5.38 Bo. 56 0.55
6.09 2.07 0.44
9.75 0.47 0.86 co

Contd.



Prlya X MC-49 17.31
Prlya x MC-69 16.70
Triya X MC-34 15.92
MC-78 X MC-84 19.73
KC-78 X Arka Harlt 19.63
KC-78 X KC-82 11.73
KC-78 x MC-79 10.35
MC-78 X KC-66 15.98
MC-78 X MC-49 17.35
KC-78 X KC-69 16.21
KC-78 X KC-34 14.95
KC-84 X Arka Harlt 22.23
MC—64 X KC-82 12.60
KC-84 X KC—79 10.93
KC-e4 X 18.01
MC-84 X KC-49 19.36
KC-84 X KC-69 18.66
KC-84 X 11C-34 16.01
Arka Harlt x KC-82 11.55
Arka Harlt x M.C-79 10.61



3 4 5 6_ _ 7

-1.30 0.09 9.47 B o . 23 0.61
0.32 -0.05 8.53 1.13 0.00

-2.00 -0.01 7.84 1.62 0.26
2.31 0.06 9.03 1.13 0.05
9.07 9.62* 5.75 1.19 0.11
3.95 1.75 5.02 1.72 0.01

-7.56 9.92* 5.80 2.90* 0.07
0.76 0.16 10.33 0.46 3.03*

-0.55 0.73 8.98 0.80 —0 .04
-2.94 0.06 8.55 0.87 0.02
-4.76 0.04 7.70 1.32 0.04
6.80 4.01* 5.67 1.79 -0.04
-6.62 0.63 4.54 1.84 0.65
-1.50 0.20 5.47 1.96 0.75
13.87 0.68 0.77 0.89 -0.04
7.36 0.00 9.00 1.06 0.991
16.38* 0.46 8.33 1.02 0.26
7.76 0.69 8.03 0.72 0.71
10.48 2.63 2.77 0.37 -0.01
3.82 2.80 5.06 1.82 0.76

Contd.



Table 14. Continued
m m  mm mm tmm =—  m  m m  mm mm mm m m «  — > - ™  * •

1 2

Arka Harit x MC-66 16.85
Arka Harit x MC—49 20.11
Arka .larit x KC-69 17.07
Arka Harit x MC-34 15.45
MC-82 x MC-79 0.81
MC-82 X KC—66 10.46
MC-82 X MC-49 10.37
MC-82 x MC-69 10.55
KC—82 x KC-34 10.03
KC-79 x KC—66 9.46
MC-79 X KC—49 10.38
KC— 79 x MSMj# 10.83
MC-79 X MC-34 9.35
MC—66 x KC—49 16.95
MC-66 x KC-69 16.59
MC-66 x KC-34 15.18
MC—49 x KC-69 17.59
MC-49 x KC-34 16.40
KC-69 x KC-34 15.00



-3.96
23.52*
3.60
1.47
0.74
0.74
4.43
5.46

- 6 . 2 0
-14.61
-14.17
-9.67
-11.23
8.73
2.85
6.69
10.39
5.63
4.83

2.27
-0.08
-0.06
0.05
1.17
1.33
1.40 
3.87 
6.42* 
0.09
1.18 
7.84*
—0 .11 
- 0 . 1 0  
-0.11 
0.18 
0.15 

-0.03

5.01
6.28
5.41
5.69
3.18 
4.76 
3.95 
4.23
4.11
5.70
4.65
5.64 
4.90
9.29
8.66
7.79 
8.15
8.79
7.12

0.75
2.48*
0.54
0.34

-0.09
1.33
0.57

1.75
1.73
0.67
1.70
1.52
0.33
0.86
1.05
0.83

0.05
0.78
0.20
1.34

- 0.01
1.04
0.09
2.09
2.01  

- 0 .0 2
0.77

-0.04
0.37
0.90
0 .8 8

- 0.01

0.27

0.14 
0.99 1.55
0.73 1.17



Priya * MC—66# Priya x MC—49# Priya x MC-69# Priya x 
MC-34# MC—70 x Arka Harit# MC-78 x MC-49# MC-78 x MC-69, 
MC-78 x MC-34# MC-84 x Arka Harit, MC-84 X MC-66# MC-84 x 
MC-34 and Arka Harit x MC-49 were below average stable.

(x) Fruit girth

Arka Harit had rximum fruit girth (22.55 cm) 
closely followed by I.C-B4 (22.5 cm), MC-84 x Arka Harit 
(22.23 cr) nd MC-79 the minimum (6.53 cm). Triyo and 
KC-66 re the only two stable genotypes. KC-49, MC-P4# 
Arka H-«rit, Prlya x KC-84, MC-78 x MC-P4 (Plate 16),
Arka Hgrit x KC-69, Arka Harit x KC-34 and KC-66 x MC-69 
were above average stable. The below average stable 
genotypes nr© KC—69# MC—34, Priya x MC-78, Iriya x Arka 
Harit, Priya x MC-66, Priya x KC-49, Priya x MC-69# Priya 
x MC-34 and Arka Harit x MC-66.

(xi) Yield/plant

The highest overnll mean yiold/plant w-s recorded 
by MC-78 x MC-66 (10.33 kg) followed by Triyn x MC-66  

(9.75 kg), MC-66 (9.68 kg) and Priya (9.64 kgnCFlg. 2). 
The stable genotypes are Prlya x MC-84 (Plate 17), KC-78 x 
MC-69 (Plate 18), MC-84 X MC-66 (Plate 19), MC-84 X MC-49,
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Plate-17. Priya x MC 84# stable hybrid
for yield in aiediuai envlronewnt



PLATE-17





PLATE-19



MC 78 x MC 34, atabla Ij hybrid for 
yield in high environment



PL/TE-21



Prlya x MC 49, stable V| hybrid f M  
yield in low environment



PtATC 'l3





PLATE-25



HC-84 x MC-69# MC-66 x  KC-34 (Plate 20) and KC-49 x
MC-34. priya x MC-69 (Plate 21), Priya x MC-34, MC-78 x
KC-84 and MC-78 x MC-34 (Plate 22) are above average 
stable genotypes. Priya# MC-78, MC-84# MC-66# MC-49#
MC-69, MC-34# Priya x MC-78 (Plate 23), Priya x MC-66#
Priya x MC-49 (Plate 24), MC-78 x MC-49, MC-84 x MC-34#
MC-66 x KC-49, KC-49 x MC-69 (Plate 25) and KC-69 x MC-34
(Plate 26) re below average stable genotypes. The Sd(i)
for the* genotype KC—70 x KC—66, which yielded the highest 
rean yield wpb significant indicating the unstable nature 
of the genotype.

2. Combining ability analysis

Analysis of variance for combining ability for all 
the characters were carried out during all the three oe-'sr̂ ns 
separately -'nd the results ?»ro presented in T*ble 16.
The analysis of variance for combining ability over three 
environments was also carried out (Table 17). General 
combining ability effecto were estimated for the three 
environment a aepeMrately and present nd in Tables 18 and 19. 
The corresponding sea effecta were presented in Table* 20 
to 25. The pooled analysis of variance for combining 
iblllty show* that the gca variances wore highly signifi
cant for all the character!. The aca variance were highly



Msan square
Soureaa of 
variation df Inviron-

M D t S
Branches
per

plant
Main
▼ins
length

Node to 
first 
female 
flower

Days to 
first 
female 
flower
opening

Tamaleflowers/ 
plant

Percentage Days to 
of female picking 
flowers maturity

Ei 10.13** 0.06 0.18 1.56 50.78* 0.003 1.11*
Replication 1 E2 7.39* 0.22 0.03 0.02 70.00** 0.01 0.55

E3 11.78** 0.03 0.18 0.66 32.16* 0.001 0.004

E1 41.73** 2.97** 2.17** 21.56** 904.44** 2.89** 0.32**
Genotypes 54 E2 69.82** 4.25** 3.47** 4.65** 588.43** 1.76** 0.38**

E3 42.21** 2.76** 1.77** 20.29** 589.97** 2.55** 0.47

E1 0.78 0.02 0.55 1.21 9.08 0.02 0.18
Irror 54 E2 1.17 0.09 0.57 1.28 6.39 0.04 0.24

E3 0.95 0.07 0.64 1.26 4.56 0.03 0.40

* p » 0.05 * * p - 0.01

coCO



Sources of 
Tariation df

Replication 1

Genotypes 54

Error 54

Enreiron-
ments Yield/

plant
Fruits/
plant

E1 0.38** 1C1.25**

S2 0.11 20.95**

S3 0.03 43.61**

S1 9.89** 1006.38**

S2 9.55** 421.13**

S3 12.98** 541.84**

E1 0.03 4.63

E2 0.09 1.07

E3 0.01 4.09



Fruit Fruit Fruit Flesh Seeds/ 100 seed
weight length girth Thickness fruit weight

96.25** 1.44** 1.49** 0.01 0.07 0.48
4.75 0.16 0.41 0.003 15.47* 0.45
3Q.00* 0.53 0.03 0.01 0.96 0.05

10071.51** 195.76** 41.75** 1.58** 16.00** 79.24**
0304.02** 202.44** 22.95** 0.93** 16.59** 35.26**
9463.74** 154.83** 31.64** 1.66** 8.28** 53.04**

25.96 0.11 0.03 0.03 0.85 0.46
1.44 0.08 0.28^1 0.03 2.54 1.301



significant for 13 characters. It was significant for 
yitld/plant and not significant for days to picking

general the variances due to gca were higher 
than see variances. The interaction of gca with environ
ments W 3 D highly significant for all the characters 
except node to first female flower end days to picking 
maturity. The interaction of sea with location were 
highly significant for all the characters.

a. Branches/plant

The gca and oca variances were highly significant 
during all the three seasono. Positive values of gca and 
sea effects indicated increase and negative values, 
decrease in branches/plant. KC-84 hrd the maximum value? 
of gca effect (35.93) during the first seaoon. KC-79 hrd 
the hlgheot value during the second (6.92) and third 
(5.97) seasons. MC-82 had the lowest value of gca effect 
for all the three seasons. The croooes MC-P2 x MC-79 
(37.13)1 and Arka Harit x MC-34 (33.53) had the maximum 
values of sea effect* during the first season. Arka I Hrit 
x MC-79 possessed the highest values in the second and 
third seasons (12.36 and|8.64 respectively).



Analysis of variance for combining ability in a 10 x 10 diallel in bitter gourd 
for three environments

Source of df Environ-
Mean squares

variation raents Main 
branches 
per plant

Main
vine
length

Mode to 
first
ferrale 
flower

Days to 
first
f err a 1 g
flower

Female
flowers/
plant

Percentage Days to 
of female picking 
flowers maturlti

opening

Ei 107.93** 8.04** 4.06** 51.44** 2191** 7.54** 1.11**
gca 9 E2 136.67** 10.48** 5.04** 1.79** 1527.52** 4.44** 0.34**

E3 105.26** 6.69** 2.89** 47.74** 1608.99** 0.49** 0.46**

E1 4.65** 0.17** 0.49* 2.69** 104.39** 0.23** 0.32**
sea 45 E2 14.56** 0.46** 1.07** 2.43** 47.55** 0.17** 0.16

E3 4.28** 0.29** 0.48 2.63** 32.19** 0.23** 0.19

E1 0.39 0.10 0.28 0.61 4 . 54 0.01 0.09
Error 54 E2 0.59 0.05 0.29 0.64 3.19 0.02 0.12

E3 0.47 0.04 0.32 0.64 2.28 0.02 0.30

*
* * P

P
0.05
0 .0 1

H-*
CDro



Sources of 
variation

E1 0 . 0 2

E2 0.04
E. 0.01

2555.26** 28022.61** 536.68** 
1066.67** 21004.22** 539.44** 
1456.08** 25855.61** 425.32**

92.78** 43P.39** 9.92**
39.34** 781.57** 13.58**
33.87** 501.12** 7.84**

2.32 12.90 0.06
0.93 0.72 0.04
2.05 3.19 0.10

110.21** 3.90** 34.3** 212.27**
63.28** 2.4** 23.94** 194.09**
79.26** 3.89** 13.58** 108.92**

3.01** 0.17** 2.74** 5.09**
1.11 0.08** 5.17** 50.27**
3.13** 0.22** 1.65** 10.05**

iHoeO 0.02 0.42 0.23
0.14 0.01 1.27 45.11
0.01 0.02 0.40 0.34

Mean squares
df Environ- ----------------------------------------------------------------— — -— — .

naents Yield/ Fruits/ Fruit Fruit Fruit Flesh Seeds/ 100 seed
plant plant weight length girth thickness fruit weight

E1 24.86**

E2 25.27**

E3 32.61**

E1 0.96**

E2 0.67**

E3 1.27**

gee 9

see 45

Error 54

CDGO



Table 17. Analysis of variance for combining ability ovor three environments in a 10 x 10
diallel in bitter gourd

Sources of 
variation

df Drenches
per

plant
V lne 
length

Node to 
first
female 
vlower

Days to
first
female
flower
opening

Female Percentage Days to 
flowers/ of female picking 
plant flowers maturity

** * if ** ** ** ** **
General combining 9 34 5a9 3 25.38 11.0 62.70 5150.17 16.59 1.34
ability (G) 
Specific combining 45 * * 15.50 **0.24 **2.58 **5.02 **81.02 **0.44 0.167
ability (S)
Knvironrent lL) 2 * *716.07 **14.58 **33.30 « * 9.425 **1845.7 **11.605 **0.895
Interaction (G x L) 18 * *178.41 **0.172 0.574 * * 19.20 **90.53 0.497 0.258
Interaction (S x L) 90 * * 3.71 **0.33 * * 0.711 **1.33 **50.28 **0.164 **0.355

Error 162 0.48 0.063 0.30 0.63 3.34 0.017 0.17

* p “ 0.05
** p «=» 0.01

C O



Sources of 
variation

df Yield/
plant

Fruits/
plent

Fruit
weight

Central combining 
ability (Q)

9 **88.78 4750.87 7ie55*.0

Specific combining 
ability (S)

45 1.53 **56.52 932.31

Environment (L) 2 « *77.97 5660.41 4498.59
Interaction (G x L) 18 **1.004 162.06 1532.03
Interaction (S * L) 90 * * 3.49 * i54.9 ft*394.31
Error 162 0.023 1.77 5.63

Fruit
length

Fruit
girth

Flesh 
th 1 cV.ness

Seeds/
fruit

lOOi see 
weight

1480.44 **246.22 **9.8l^H * * 67.78 457.34

♦ ★ 26.29 **4.41 0.352 **5.83 **9.5*1

★ A29.80 **1.415 ★ * ** D.605 113.63 *•56.40
* * 9.48 **3.28 i *0.203 **3.74 **5.67
ft*2.78 **1.49 **0.08 **1.87 **4.64

0.037 0.053 0.017 0*70 0.28

C Dcn



Parental lines Environ
ments

Branches/
plant

Main
vine
length

Node to 
first 
ferr ale 
flower

Days to 
first
female 
flower 
ofening

female Percentage Days to 
flowers/ of female picking 
plant flowers maturity

1 2 3 4 5 6 7 8 9

Ei 34.51 0.43 0.60 0.90 -3.95 0.68 -0.10
Priya

•e

E2 0.34 0.73 0.49 -0.45 -1.73 0.85 -0.05
S3 0.88 0.51 0.43 0.85 -0.39 0.60 -0.04

E1 34.23 0.54 0.39 1.58 -6.32 0.10 -0.18
KC-78 S2 0.02 0.51 0.53 -0.38 -5.12 0.23 0.14

E3 0.37 0.56 0.19 1.51 -5.73 0.32 -0.25

E1 35.93 0.60 0.29 1.51 -9.92 -0.25 -0.14
KC-84 E2 0.63 0.44 0.13 0.16 -3.85 0.12 -0.00

E3 0.63 0.48 0.34 1.61 -6.30 -0.12 0.04

E1 -3.42 -1.26 -1.16 1.66 -18.86 -0.83 -0.04
Arka harlt E2 -2.66 -1.30 -1.08 -0.11 oa•COH1 -0.81 0.05

E3 -3.27 -1.16 -0.84 1.52 -21.08 -0.56 0.00

Contd



1 2 3 4 5 6 7 8 9

E1 -77.73 -1.51 -0.78 -0.25 14.0 -1.02 0.47
KC—82 E2 -5.59 -1.93 -0.76 -0.40 7.04 -0.95 0.33

E3 -4.84 -1.40 -0.79 -0.50 11.22 -1.32 0.38

S1 -72.88 1.12 -0.08 2.07 29.46 -1.08 0.59
MC-79 E2 6.92 1.15 -0.89 -0.13 25.29 -0.49 0.08

S3 5.97 0.93 -0.01 2.14 23.17 -0.94 0.27

E1 7.19 0.09 -0.12 -0.30 4.15 0.60 0.11
MC-66 E2 2.36 0.26 0.23 0.P0 3.57 0.49 -0.27

E3 2.oe 0.02 -0.15 -0.18 4.05 0.83 -0.15

B1 13.10 0.15 0.39 -3.01 -1.41 1.07 -0.20
MC-49 E2 1.75 0.21 0.57 0.01 3.07 0.68 0.02

E3 0.75 0.17 0.29 -3.49 -2.25 0.78 -0.02

Contd.



1 2 3 4 5 6 7 8 9

Ei 7.90 -0.22 0.09 0.002 -7.1 0.84 -0.14!
KC-69 E2 -2.03 -0.08 0.30 0.26 -3.34 0.09 -0.05

B3 1 • to crv -0.06 -0.0G -0.20 -2.33 0.42 -0.02

E1 21.16 -0.06 0.57 -3.36 -0.05 -0.11 -0.37
KC-34 E2 -1.74 0.02 0.51 0.24 -6.03 -0.20 -0.17

E3 -1.20 -0.03 0.63 -3.29 r*cn•oI -0.01 -0.21
fl*"1 0.05 0.001 0.02 0.05 0.34 0.001 -0.01

S£ (gl) S2 0.04 0.004 0.02 0.05 H o . 24 0.002 0.01
E3 0.04 0.003 0.02 0.05 0.17 0.001 0.02

E1 0.49 0.01 0.19 0.41 3.09 0.007 -0.06
3Z (gi-gj) S2 0.40 0.03 0.20 0.44 2.18 o • o ro 0.08

S3 0.32 0.02 0.22 0.44 1.55 0.01 0.14

h—•C3.QO



Parental line* Environ- Yield/ Fruit/ Fruit Fruit Fruit Flash Seed*/ 100 seed
ment* plant plant weight length girth thickness fruit weight

1 2 3 4 5 6 7 8 9 10

Ei 1.27 -4.13 30.76 4.79 0.14 0.19 1.38 1.95
Friy* E2 1.39 -3.70 34.51 6.00 1.26 0.04 0.74 0.75

E3 1.43 -2.11 30.58 4.23 0.75 0.26 1.43 1.55

E1 1.26 -5.9 30.99 5.31 0.32 0.17 1.07 1.95
MC-78 E2 0.9 -3.67 34.23 5.35 0.30 0.07 0.49 5.67

E3 1.34 -2.52 29.54 4.10 1.01 0.11 0.23 1.30

E1 1.23 -11.80 61.33 3.17 3.64 0.27 0.88 3.26
KC-84 E2 1.17 -3.87 35.93 3.20 2.58 0.27 0.78 1.04

E3 0.61 -9.72 43.04 3.14 2.88 0.19 0.87 1.52

E1 -1.72 -19.38 16.64 2.49 3.30 1.00 -0.04 0.54
Arka Harit E

2 -1.88 -13.15 -3.42 1.55 2.13 0.51 -0.66 -0.29Mm
E3 -1.53 -17.96 23.11 1.85 2.63 0.99 -0.85 0.54

Contd



1 2 3 4 5 6 7 8 9 10

E1 -2.75 13.76 -82.03 -12.56 -4.21 -0.84 -3.46 -1.54
KC-82 E2 -2.27 6.99 -77.73 -12.44 -3.54 -0.P2 -3.62 1.95

E3 -3.33 13.04 -86.77 -13.14 -4.63 -0.87 -2.22 -1.27

E1 -1.39 32.95 -83.07 -12.17 -5.95 -1.05 -1.62 -11.27
MC-79 E2 -2.00 22.37 -72.8P -12.07 -4.51 -0.78 -0.77 -10.34

E3 -2.09 2i. oe -78.21 -8.06 -4.34 -1.01 -1.40 -8.24

E! 0.95 3.77 16.37 2.91 0.38 0.03 1.09 3.15
LC-66 E2 1 . 0 0 1.14 7.19 2.33 0.46 0.23 0.82 0.90

E3 1.72 3.46 20.61 2.13 0.14 -0.01 0.58 1.38

E1 0.58 -1.8P 17.10 0.84 1.95 0.16 Bo. 34 0.89
KC-49 E2 0.92 1.18 13.10 1.19 1 1.13 0.31 Bo.88 0.08

mm

E3 1.08 -4.11 23.46 0.24 1.33 0.20 0.20 1.34

Ccntd.



1 2 3 4 5 6 7 8 9 10

Ei 0.49 -7.53 16.56 4.49 1.00 0.05 -1.54 0.64
ilC-69 S2 0.49 -1.84 7.9 4.47 0.49 0.12 0.44 0.32

■■I

S3 0.48 -3.76 14.43 5.30 0.66 0.04 -0.11 0.94

1 *“l 0.08 0.16 -24.67 0.73 -0.58 0.03 1.92 0.41
KC-34

■B

E2 0.27 -5.45 21.16 0.42 -0.30 0.05 0.90 -0.08
I s

p

3 0.001 2.60 -19.79 0.11 -0.43 0.10 1.27 0.86

E1 0.001 0.17 0.97 0.004 0.001 0.001 0.03 0.02
SE Cgi)

dB

E2 0.003 0.07 0.05 0.003 0.01 0.001 l o . i o H 3.38
E3 0.001 0.15 0.24 0.01 0.001 0.001 0.03 0.03

E1 0.01 1.58 8.85 0.04 0.01 0.01 0.29 0.16
(gl-<3j) E2 0.03 0.64 0.49 0.03 0.10 0.01 0.87 30.76

*3 0.01 1.39 2.18 0.07 0.01 0.01 0.27 0.23



Main vine length

Vine length also had highly significant variance* 
due to gca and sea consistently. MC-79 had the highest 
▼alues of gca for all the three seasons (1.12, 1.15 and 
0.93 respectively) . KC— 82 was the lowest in gca effect
for this character also. Arka Hprit x MC-79 was the 
highest in oca effects throught the three seasons (2.0,
2.41 and 1.95)•

c. Node to first female flower

The gca variances wore highly significant for all 
th* three Batons. Dca variance was highly significant 
during the second season. It wcs significant during first 
and not significant during second season. Arka Harit and 
MC-82 had negative values of gca effectB which favoured 
production of female flowers in the lower nodes. Triya 
end MC-34, ln genor.l, had higher and positive vnlues which 
favoured female flower production In tl.e upper nod...
Higher and negative v-lu.s w.r. recorded by Arts
KC-B4 eonslatently for the three sea.on.. Ar*n Harit x

. r x MC-66 nnd MC—66 X jPriya, Arka H*rit x MC-79, mc-hz x n
h.d higher snd negative v.lu.. of sc. In th. second ...son.

In general, cross*s| lnvol^ltit
Parents had negative values of sea affect*.



d. Days to first female flower opening

The gca and aca variancaa were highly aignificant 
for days to first female flower opening during the three 
seasons. KC—49 and MC—34 had the highest negative gca 
effect during first end third seasons indicating earlier 
female flower production. Tho crosses with higher and 
negative sea effects are Arka Hsrit x KC-66 and KC-79 x 
MC—69 during the first and third seasons and Priya x 
MC-49 and Arka Harit x KC-49 during the second season.

q. Female flowers/plant

Highly significant and consistent gca and see 
Variances wore observed lor this trait. MC-79 had the 
highoit gen effect through out the throe soosonr (29.46,
25.29 and 23.17). The crosso KC-49 x MC-34 had higher sea 
effect consistently (11.70, n.14 nnd 3.P9). Higher sea 
effects were observed in Triya x MC-79, MC-79 x MC-66 in 
the first MC-79 x MC-66 nnd MC-92 x MC-79 in the second 
and Arka Harit x MC-79 and MC-82 x MC-66 in the 
seasons. The cross Arka Hnrit x MC-79 recorded the highest

sea effect (46.69) in the first season.



r « j b 1m 20m Eitiutci of sea effecta of 45 F hybrids for va^atatiT* charectara, female
flowers and earllness during firBt season

f. hybrids Branches/ Main Node to Days to Female Percentage Days to
plant vine first first flowers/ of female picking

length female female plant flowers maturity
flower flower

opening
1 2 3 4 5 6 7 8

Friya x KC-78 -0.64 0.02 0.87 1.12 -1.48 O.I0B -0.56
?riya x KC-84 0.23 -0.02 0.6 3 1.56 -3.88 0.32 0.65
Friya x Arka Herit -1.28 -0.16 0.04 -C.09 -6.44 -0.155 0.55
* rlya x Kclj(jj| Be -1.25 -0.15 -0.33 -1.10 -1.43 -0.24 0.05
Friya x KC-79 0.55 0.02 -0.04 1.50 9.74 1.13 -0.50
Friya x KC-66 2.31 -0.13 0.00 -0.13 -3.95 In 0 • M M -1.09
Priya x KC-49 -C.70 0.08 -0.51 0.P8 2.61 -0.13 -0.28
Priya x KC-69 0.22 0.35 -1.03 -1.43 -2.20 B 0 • Ul VO -0.85
Priya x KC-34 1.07 0.20 -0.69 -0.07 -6.76 0.26 -0.62
MC-78 x MC—84 0.25 0.13 0.08 2.38 -5.52 ^■0.17 -0.51
KC-78 x Arka Harit C.49 0.38 -0.25 -0.64 1 M • in CD 1 O • in Ul 0.38
MC—78 X MC-82 -0.23 0.09 -0.37 0.14 6.06 -0.96 -0.37
MC-78 x KC-79 0.45 0.01 -0.08 0.82 -2.90 0.00 -0.51
KC-78 X MC-66 1.46 -0.21 -0.54 -1.81 10.04 0.02 -0.01
KC-78 x MC-49 -1.05 -0.05 0.45 0.33 7.35 0.25 -0.45

Cbntd.



1 2 3 4 5 6 7 8

KC-78 X KC-69 -1.82 0.09 -0.57 -0.61 -0.34 0.34 0.49
KC-78 X MC-34 0.09 -0.09 -0.40 -1.37 2.61 0.44 0.97
MC—84 x Arka Harit -0.65 0.02 -1.61 -1.70 -6.97 -0.09 0.59
KC-84 x MC-82 0.76 -0.07 0.01 -1.79 2.16 -0.41 -0.41
MC-84 x KC-79 -1.07 -0.20 -0.70 -0.11 -3.05 -0.05 -0.53
KC-84 X KC—66 0.57 -0.03 -0.91 -1.75 3.89 -0.47 0.45
KC-84 x MC-49 -0.69 -0.12 0.58 -1.73 2.70 0.00 -0.24
KC-84 x MC-69 0.29 -0.03 0.06 1.45 -3.23 0.04 -0.81
KC-84 x MC-34 -1.42 0.10 -0.09 -0.60 -3.29 -0.31 -0.08
Arka ■arit x MC-82 2.62 -0.07 -0.57 3.06 3.10 0.20 -0.51
Arka Harit x KC-79 1C.05 2.00 0.72 0.74 4.86 -0.06 0.36
Arka Harit x MC-66 -2.19 -0.71 0.01 -2.09 -2.55 0.66 -0.16
Arka Harit x MC-49 -0.33 -0.14 0.63 -0.38 -11.48 0.38 -0.35
Arka Harit x MC-69 -1. 94 -0.71 -0.40 0.18 -9.79H 0.82 -0.41
£rka Harit x MC—34 -0.05 -0.55 1.32 0.17 -3.05 -0.78 -0.16
KC-82 x MC-79 1.46 -0.34 0.60 -0.36 -7.22 -0.08 1-0.14
KC-82 x MC-66 2.C9 0.44 0.39 2.01 -5.91 0.54 0.34
MC-82 x MC-49 0.33 0.63 0.38 -1.48 -5.85 0.67 -0.10
MC-82 X MC—69 0.81 0.25 0.36 0.71 —4.14 0.30 1.09
MC-82 x KC-34 0.10 0.01 -0.30 -0.42 2.79 0.26 0.07

Contd*



1 2 3 4 5 6 7 0

MC-79 z l.C-66 -2.36 -0.54 0.43 1.45 -3.74 -1.25 -0.03
MC-79 x MC-49 -0.49 -0.41 0.17 -1.79 -2.81 0.13 0.20
MC—79 x MC—69 -1.14 -0.38 0.65 -2.60 O.0P 0.12 0.22
MC—79 x MG—34 -2.22 -0.19 -0.26 -3.61 2.33 0.27 -0.56
KC-66 X KC-49 -0.48 0.42 -0.04 -1.42 7.76 -0.35 0.01
MC-66 x KC-69 -1.50 -0.01 -0.31 -0.23 -5.31 -0.27 0.45
KC-66 X KC-34 -0.21 -0.34 0.03 0.13 -9.61 0.24 -0.33
KC-49 x MC-69 3.49 0.10 0.18 -0.72 -1.62 -0.34 0.51
MC-49 X MC-34 1.65 0.30 -1.73 1.64 11.70 0.67 -0.01
KC-69 x KC-34 0.37 -0.00 1.00 -0.17 -2.11 -0.30 0.92
SI (sij) 0.26 0.04 0.22 0.32 0.07 0.04 0.14
31 (sij-sik) 0.84 0.14 0.71 1.05 2.00 0.14 0.41
32 (sij-ske) 0.R1 0.14 0.68 1.00 2.75 0.14 0.39



Table 21« Istiaat«a of
and

•ca affacta of 
during second

45 r. hybrids for vegetative
se a sonP^!9PPNPI9HH||||^^^||

characters, feetale flowers

hybrids Branches
per
plant

Main
vine
length

Node to 
first 
female 
flower

Days to
first
female
flower
opening

1‘emale Percentage
flowers of female

flowers
Days to 
picking 
maturity

1 2 3 4 5 6 7 8

Friya x KC-78 -1.48 0.53 -0.01 0.66 -0.08 -0.41 -0.30
Prlya x KC-84 -1.10 0.45 -0.36 0.61 2.91 0.19 0.47
Prlya x Arka Harit -3.81 -0.97 -1.90 -0.61 -2.76 -0.80 0.59
Priya x HC-82 -4.63 C.94 0.79 1.93 1.27 -0.01 0.56
Priya x MC-79 7.11 0.13 0.41 -0.59 -14.73 0.78 0.06
Prlya x KC—66 -0.08 0.42 0.81 -0.73 0.24 0.15 -0.08
Prlya x KC—49 2.03 0.55 -1.05 -2.24 3.99 0.56 -0.13
Priya x KC-69 1.56 -0.77 0.22 1.27 0.65 0.22 -0.05
Priya x KC-34 -2.48 0.02 0.12 -1.71 0.44 * J ^ H o . o i -0.06
MC-78 x KC—84 -1.78 0.32 0.85 -0.94 1.55 -0.34 0.15
KC-78 x Arka Harit -1.23 -0.74 0.56 1.83 -7.00 -0.20 -0.11
KC-78 x MC-82 -4.18 -0.66 0.74 -0.38 3.15 -0.34 -0.14
MC-78 x MC-79 0.18 0.31 -0.13 -1.90 8.90 -0.15 0.11
KC-78 X KC-66 0.75 -0.04 0.27 -0.59 2.37 0.77 0.72
MC-78 x KC-49 0.60 -1.29 -0.34 0.95 -6.13 0.43 0.18

Contd



Tmblm 21.
1

Continued

KC-78 x MC-69 
KC-78 X MC-34 
KC-84 x Arka harlt 
MC—84 x MC-82 
KC-84 x KC-79 
KC-84 x KC-66 
MC-84 X KC-49 
MC-84 x KC-69 
MC-84 x MC-34 
Arka Harit x KC-82 
Arka Harlt x KC-79 
Arka Harlt x KC-66 
Arka Harit x MC-49 
Arka Harit x KC-69 
Arka Harit x KC-34 
KC-82 X MC-79 
KC-82 x KC-66 
MC-82 x MC-49

2
-----  _  _

3 4

1.13 0.12 0.93
2.84 0.24 -1.28

-2.10 -0.P2 -1.55
-4.67 -0.74 -0.61
3.07 0.18 0.27
1.89 0.30 0.41
4.24 0.08 1.06

-o .9e 0.11 0.08
1.72 -0.06 0.87

-1.13 0.73 0.60
12.36 2.41 -1.53
2.46 -0.59 1.62
1.78 -0.27 0.77

-0.44 -0.19 0.04
-2.73 -0.04 1.58m/mm4.54 -1.35 0.66
6.10 -0.03 -1.94
2.20 -0.23 0.95
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1 2 3 4 5 6
”  r* n 7 8

KC—82 X MC-69 1.24 -0.76 1.47 0.22 2.63 0.52 -0.44
KC—82 x MC-34 -0.06 -0.19 -0.74 2.74 -4.08 -0.27 0.18
MC-79 x MC-66 -2.91 -0.49 0.68 0.16 10.22 -0.51 0.03
MC-79 X MC-49 -4.31 0.35 0.58 -0.55 17.04 -0.47 0.24
MC-79 X MC-69 -7.78 -0.36 0.60 0.70 -14.07 0.06 -0.19
MC-79 X MC-34 -6.82 -0.64 1.14 0.72 -18.58 -0.15 -0.32
MC-66 x MC-49 1.26 0.25 0.72 -0.99 1.43 -0.10 -0.16
MC-66 x MC-69 -0.96 0.06 -1.76 1.77 -3.15 -0.42 -0.58
KC—66 x MC-34 -4.26 0.07 -0.96 -0.21 1.64 -0.61 -0.53
MC-49 x MC-69 -0.36 0.04 0.64 -1.44 1.85 -0.4 3 -0.63
KC-49 X MC-34 -0.85 0.13 0.43 1.58 0.14 -0.11 0.49
kG-69 x MC-34 3.51 -0.08 -1.05 -0.42 -0.44 0.02 0.56
SE (slj) 0.32 0.10 0.22 0.33 0.73 0.20 0.14
SE (eij-slk) 1.03 0.30 0.72 1.00 2.42 0.80 0.47
SZ (aij-skl) 0.31 o.2e 0.69 1.03 2.31 0.80 0.14



P. hybrids Branches/ Hein Node to Days to Female Percentage Days to
plant vine first first flowers/ of female picking

length female female plant flowers maturity
flower flower

opening
1 2 3 4 5 6 7 8

1. Priya x MC-78 1.70 0.25 -0.05 1.60 -2.11 -0.14 0.63
2* Priya x KC-84 -0.41 0.01 0.35 0.99 -7.78 -0.60 -0.41
3. friya x Arka Harit -2.51 -0.20 0.22 0.34 -3.50 -0.11 0.13
4. Priya x HC-82 0.06 -0.24 -0.57 -1.95 -3.05 -0.46 0.01
5. Priya x MC-79 1.00 -C.34 -0.10 0.45 5.99 1.16 0.36
6. Priya x MC-66 2. 38 -o.3e 0.29 0.78 4.61 0.05 -0.22
7. Priya x KC-49 -1.53 0.04 -0.40 1.59 1.42 -0.00 0.15
8. Priya x MC-69 0.48 0.20 -0.03 -2.20 -2.25 0.21 -0.10
9. Priya x MC—34 -1.84 0.25 -0.62 0.40 2.54 -0.46 -0.41
10. MC-70 x MC-84 0.95 -0.32 0.05 o.e4 1.05 0.08 0.55
11. I'C—78 x Arka Harit 1.59 0.32 0.45 -0.22 1.83 -0.02 0.09
12. 1 8  x M<%82 -1.59 -0.14 -0.08 -0.60 -1.72 0.38 -0.28
13. KC—75 X MC— -0.90 0.10 0.39 0.68 -4.67 -0.20 0.32
14. MC-78 X MC-66 0.99 0.49 -1.22 -2.12 4.76 -0.22 -0.01
15. MC-70 X MC-49 -0.43 -0.01 0.60 0.44 1.00 -0.07 -0.89

Contd no
CD



16. MC-78 x KC—69 -2.92 -0.15
17. KC—78 X >tC— 34 0.52 -0.06
18. MC—94 x Arka Harit -1.01 -0.28
19. KC-84 x MC-82 2.06 -0.21
20. KC—84 x MC-79 -1.75 0.56
21. KC—94 x MC-66 1.13 0.50
22. KC—84 X MC-49 -1.53 -0.0P
23. KC—84 x MC-69 -0.02 0.05
24. MC-84 x MC-3 4 -0.59 0.17
25. Arka Harit x MC-82 1.96 -0.12
26. Arka Harit x MC-79 8.64 1.95
27. Arka Harit x MC-66 -1.97 0.11
29. Arka Harit x MC-49 0.36 -0.14
29. Arka Harit x MC-69 -1.13 -0.64
30. Arka Harit x MC-34 -0.69 -0.56
31. MC-82 x MC-79 1.09 -0.29
32. MCpj?2 x MC—66 1.85 0.48
33. MC—82 x MC-49 -0.07 0.38
34. MC—82 x MC-69 0.45 0.61
35. MC-82 x MC-34 0.63 -0.37



1.79
0.25
1. 6 8
0 . 0 2

1 . 1 0
•0.73
0.06
0.19
0.40
0.31
0.14
0.42
0.87
0.52
0.64
0.37
0.26
0.32
0.19
0 . 0 2

\

-0.73
-0.76
-1.18
-1.83

1.20

-1.73
-2.04
0.92

-0.62
3.76
0.67

-2.76
-1.32
-1.61
-0.52
-0.36
1.21

-0.90
1 . 1 0

-0.55

- 0 . 1 0
-1.05
-7.37
20.69
-10.19
-1.90
-5.R1
-7.73
-1.62
9.51

- 2 .2 0
-2.62
-2.08

0.49
-0.18
-0.39
0.01

- 0 . 0 2
0 .0 2
0.12
0.93
0.01

-0.44
0.0 0
0.82
0.96

-0.32
0 .01
0.38
0.07
-0.79
- 1.02

0 .6 6

0.36 
0.05 

- 0.20  
-0.33 
-0.03 
-0.31 
- 0 .10  
0.07 
0.76 
0.53 

-0.18 
-0.26 
0.11 

-0.64 
0.30 
-0.06 
-0.14 
0.24 
0.49 
-0.08

Contd.
to



1 2 3 4 5 6 7 8

36. MC-79 x KC-66 -2.46 -2.10 0.23 1.11 -2.44 -0.21 -0.03
37. MC-79 X MC-49 1.12 -0.51 0.42 -1.45 -8.15 -0.37 0.34
30. MC-79 X MC-69 -0.62 O.OP 0.41 -2.24 5.94 -0.80 -0.41
39. KC—79 x MC-34 -2.93 0.20 0.20 -2.90 -7.02 -0.12 -0.97
40. KC-66 X KC-49 -0.99 0.68 -0.57 -1.13 4.48 0.07 0.76
41. KC-66 x KC—69 -1.73 0.07 0.04 0.58 -5.94 0.03 0.01
42. MC-66 X MC-34 1.45 -0.06 -0.42 -0.07 -4.40 -0.29 0.45
43. MC-49 x MC-69 1.85 0.03 -0.32 -0.36 -0.39 -0.37 0.38
44. KC—49 x MC-34 1.54 0.11 -0.G5 0.11 3.89 0.81 0.32
45. MC-69 X MC-34 0.42 0.07 1.14 -0.18 2.98 0.17 0.57

3E (sij) 0.26 0.10 0.22 0.33 ^^0.62 0.05 0.17
SE (slj-xlk) 0.93 0.24 0.77 1.09 2.04 0.17 0.61
SE (sij-skl) 0.69 0.24 0.73 1.03 1.95 0.17 0.57



f, Percentage of female flowers

The general analysis of variance for combining 
ability showed highly significant gca and sea variances 
for percentage of feirele flowers. Considering all the 
three seasons# MC—49 had higher values of gca effects 
(1.07# 0.68 and 0.78) followed by Priya (0.68# 0.85 and
0.6) and KC—66 (0.60# 0.49 rnd 0.83). Priya x KC-79 
possessed higher and consistent value of sea effects 
(1.13# 0.78 and 1.16).

g. Days to picking maturity

Analysis of variance showed that only the gca 
variances vr?re significant for days to picking maturity 
in all tho three seasons. Sen vnri-'nee was significant 
only for the first season, in general gen and effects 
wen comparatively low for thin chnrncter.

h. Yield/plant

M.,n «iu*m du. to go- -nd »ca v*r. highly .lgnlfi-
«*nt for yl«l-Vpl*ht ln *11 th* thraa ■•n»on». Con«ld«r g
** , (i 07 1 39 end 1.43) rnnked firstthe three seasons# Prlya (1.27#
H A T  J l  L I  MC-66 (0.95# 1.00 m dIn gee effect followed closely r»y

j* * taI Tho orossesl ArVn 1.72) Mid MC-7H <1.26. 0.90 *nd 1.34).



Jl^lt % KC-49 (2.60), Arka HaPit x MC-79 (2.53), MC-78 x 
MC-79 (1.75) and MC-4 9 x MC-34 (1.31) had higher value* 
of tea effect* during the first season. Arka Harit x 
HC—79 (2.19)# MC—82 x MC—79 (1.55) and Priya x MC—49 
(1.50) in the second and MC-82 x MC-79 (2.12), MC-78 x 
KC-66 (2.09), MC—49 x MC—34 (1,83), Arka Harit x MC-34 
(1.71) and Priya x MC-78 (1.01) in the third season had 
higher values of sea effects.

i. Fruits/plant

The gca *nd sea variances were highly significant 
for fruits/plant. MC—79 had the highest and consistent 
Values of gca effects (32.95, 22.37 end 21.30) followed 
by MC-82 (13.76, 6.99 nnd 13.04) and MC-66 (3.77, 1.14 and 
3.46). The croos Arka Harit x MC-79 recorded the highest 
■ca effact in the first aonson (47.Pi). Other crosses 
with higher sen effecto are MC-49 x MC-34 (10.6), MC-78 x 
MC-66 (10.02) end MC-70 x MC-49 (9.42) in th. first, MC78 x 
MC-79 (12.79), Art. Harlt x MC-S||l 1.57), Art. Merit x 
MC-69 (u.24) .nd MC-49 x MC-34 ( 7.90) In the second end 
MC-82 x MC-79 (17.92) end Arte Harlt r. MC-34 (10.15)

the!third seasons.



j. Fruit weight

Truit weight also recorded highly significant gca 
and sea variances consistently. Considering the three 
seasons MC-84 had the highest gca effect (61.33, 35.93 
and 43.04) followed by Priya (30.76, 34.51 and 30.56) and 
MC-78 (30.99, 34.23 and to 29.54). MC-79 recorded the
lowest gca effects followed by MC-82. However the crosses 
between these small fruited lines recorded the higheBt 
sea effects consistently (34.56, 37.13 and 50.18) indicat
ing the higher sea effects in crosses between small fruited 
x small fruited than in crosses between large fruited x 
■mall fruited or large fruited x large fruited lines.

k. Fruit length

The gca and oca variances were highly significant 
for all the throe seasons. Priya (4.79, 6.00 and 4.23), 
MC-78 (5.31, 5.35, 4.1) and MC-69 (4.49, 4.47 and 5.36) 
possessed higher vnlues of gca effects. The two small 
fruited lineo MC-79 and MC-82 recorded negative effecta.
The sea effects were similar to those for fruit weight, 
MC-82 x MC-79 having the hiqhest values (6.66, 10.62 and 
4.09).



I, fruit girth

There w r e  highly significant difference* among 
the variances due to gca and eca for fruit girth. In all 
the three environments, the parent MC-84 had the highest 
values of gca effects (3.64, 2.58 and 2.88) followed by 
Arka Harit (3.3# 2.13 and 2.63). The sea effects showed 
similarity to those for fruit length and weight, the 
highest being shown by KC-B2 x MC-79 (4.05, 2.78 end 2.10).

■, flesh thickness

The mean scjuare due to gca and sea showed r.ighly 
significant variances for all the oopcons. MC-B4 (3.64, 
0.27 and 0.19) pnd Arka Harit (3.3, 0.51 nnd 0.99) were 
good general combiners for fruit flesh thickness. Here 
also, MC-82 and MC-79 registered negative values Indicating
poor combining ability. Prlya x Arka Harit (1.07)
KC-82 x MC-79 (0.80) possessed higher sen effects in the 
first, MC-79 X MC-34 (0.69), MC-79 x MC-69 (0.50), MC-79 x 
MC-66 (0.30) and Prly* x Arka Harlt (0.34) in the ascond 
«a Prly. x ArVa H.rl* (l.WJ. HC-M x MC-79 (0.94). MC-8a 
X KC-«« (0.44) «n<1 MC-79 x MC-J« (0.47) in th. third

Masons.



u. Seeds/fruit

There were significant gca and sea variances for 
this tra it. MC—34 (1.92. 0.90 and 1.27). Priya (1*38.
0.74 and 1.43), KC-78 (1.07, 0.49^and 0.23) and MC.84 
(0.88, 0.78 and 0.87) were ln general, good combiners 
for seeda/fruit. Arka Harit, MC-79 and MC-82 possessed 
negative values indicating their poor combining ability 
for this trait. KC-82 x MC-69 (2.91, 4.61 and 2.68) and 
MC-82 x KC—34 ( 4 . 45 , 4.16 and 1.56) possessed higher sea 
effects consistently.

o. 100 seed weight

Mean square due to gca rnd oca were highly 
significant for all the three seasons. Estimates of gca 
effects revealed that the parents MC-78 (1.95, 5.67 and
1.38), MC.84 (3.26, 1.04 and 1.52), MC-66 (3,15, 0.9 and
1.38) and Priya (1.95, 0.75 and 1.55) poaoessed higher 
values in general. The small fruited type MC-79 possessed 
negative values for seed weight also. Arkn u«rlMX MC-69 
(2.75), MC-78 X MC-84 (2.71), MC-84 X MC-82 (2.22) and 
MC-78 x MC-66 (2.07) in the first, Priya x MC-49 (ffl.9 3), 
Priya x MC-69 1(2.68) and Priya x MC-34 (2.5P) in the 
second and Priya x Arka Harit (3.77), Prlyn 'r MC-66 (3.19)



Tgblm 2-5 m Estimatesof sea effects of 45 F hybrids for yield end fruit characters during firstSeason
F± hybrids Yield/

plant
Fruits/
plant

Fruit
weight

Fruit
length

Fruit
girth

Flesh seeds/ 
thicknessfruit

100 seed 
weight

1 2 3 4 5 6 7 8 9

Prly* x MC-78 -0.31 -1.34 0.21 1.17 -0.77 -0.12 0.47B 0.77
Prlya x MC-84 -0.18 -0.19 23.08 0.76 -0.74 -0.06 -0.34 -0.29
Prlya xArka Harlt 0.68 -4.86 -2.44 1.14 -2.75 1.07 -0.43 -1.32
Prlya x MC-82 -0.55 2.50 -18.77 -4 .9 5 0.45 -0.01 -2.01 -0.98
Prlya x MC-79 0 .69 9.06 -16.73 -4 .89 -0.05 0.03 1.16 -2.01
Prlya x KC-66 0.01 1.25 5.84 1.83 -0.57 0.04 1.45 1.32
iriya x MC-49 -0.23 4.64 -2.89 -0 .26 -0.05 0.06 -1.30 1.06
Priya x KC-69 0.17 -0 .21 3.15 1.70 0.55 -0.88 -0.43 1.33
Prlya x MC-34 0.58 -3 .65 12.88 -0.79 0.98 -0.10 -1.38 0.56
MC-78 X MC—£4 -0.07 -2.92 4.40 1.24 1.08 -0.14 -2.03 2.71
MC-78 x Arka Harit -0.31 -9.59 3.84 1.52 2.42 0.02 -1.11 0.43
MC-78 X KC—32 0.71 6.27 -13.50 -4.47 1.18 -0.09 -0.19 -0.48
MC-78 x MC-79 1.75 -0.17 2.04 -3.86 -0.33 0.07 0.97 -3.01
KC-78 x MC-66 0.57 10.02 7.61 2.51 0.34 0.14 |o.76 2.07
KC-78 x MC-49 0.01 9.42 4.88 -0.43 -0.08 -0.07 lo.si 0.33
MC—78 X KC-69 -0.17 1.31 1.42 1.58 -0.63 0.21 0.39 -0.67

Contd.



1 2 3

KC-78 X KC—34 0.04 4.12 10
KC-78 x Arka Harit 0.46 -3.94 13
MC-84 x XC-82 0.41 5.92 -34
KC—84 x MC-79 0.10 -2.02 -20
MC-84 X MC-66 -0.36 6.41 11
MC-84 x MC-49 0.51 2.56 8
MC-84 X MC-69 -0.15 0.96 -31
MC-84 X MC-34 -0.44 -0.23 2
Arka Harit x MC-82 -0.41 -2.00 -34
Arka Harit x MC-7 9 2.53 47.01 -46
Arka Harit x MC-6 6 -1.35 3.25 2
Arka Harit x MC-49 2.66 -9.36 15
Arka Harit x KC-69 -0.79 -6.21 9
Arka Harit x MC-3 4 -C . 38 -3.40 27
MC-82 x MC-79 -0.99 -9.P4 34
MC-82 x MC-66 0.24 -0.15 -13
MC-82 x MC-49 -1.26 -3.00 -0
MC-82 X MC-69 1.13 -1.06 3
KC—82 X MC-34 1.05 4.96 28

5 6 7 P 9

-0.66 -0.60 -0.06 -0.07 -0.31
0.26 1« 31 -0.00 0.07 1.38

-0.93 -2.94 0.06 -3.51 2.22
-2.72 -2.05 -0.22 1.66 -4.19
0.65 1.17 0.02 0.95I 1.77
1.36 -0.10 -0.11 2.70 0.78
0.22 1.61 -0.07 -2.43 -2.97
0.38 -0.87 0.15 0.12 -1.24

-4.05 -0.10 -0.78 0.41 -0.07
-3.04 -1.15 -1.06 0.57 -2.09
1.48 -2.49 -0.52 0.87 0.24
0.54 3.64 -0.32 0.62 0.50
0.25 -1.70 -0.11 0.49 2.75
0.91 -2.07 -0.67 0.03 -0.02
0.96 4.05 0.80 1.99 1.49
-2.47 -0.63 -0.48 -0.22 -3.43
0.59 -1.70 -0.01 -1.47 -0.17

-5.19 -0.40 0.15 2.91 0.08
-2.29 -1.52 0.02 4.45 -0.19

15
50
33
29
27
04
42
31
14
60
46
23
77
00

56
R7
10
94
67



1 2 3 4 5 6 7 8 9

MC-79 x MC-66 0.36 -5.34 -9.P3 -4.45 -2.39 0.09 -2.05 -4.21
KC—79 X KC—49 -1.77 -3.19 -29.56 -0.14 -2.96 -0.22 0 .2 0 -2.20
KC—79 X KC-69 0.72 -0.54 -0.52 -4.03 -0.85 -0.21 2.07 -1.70
KC-79 X KC—34 0.14 -1.73 22.71 -1.17 -0.97 -0.04 -0.88 -0.97
KC-6 6 x KC—49 0.04 9.99 18.00 0.38 -0.96 0.32 -2.01 0 .88
KC-66 X KC-69 0.24 -2.39 3.54 1.49 0.61 0.23 -2.13 0.13
KC-66 X KC—34 0.05 -7.05 -39.97 0.75 1.39 0.06 -1.09 -1.64
KC-49 x KC-69 0.05 4.79 7.81 0.90 1.24 -0.05 0.12 0.39
KC-49 X KC—34 1.31 10.60 -40.96 0.76 0.87 0.25 -0.34 1.62
KC-69 x KC—34 -0.59 0.25 -29.42 1.27 0. 38 0.19 -1.47 -0.19
3£ (aij) 0.05 0.93 1.47 0.10 0.04 0.05 0.26 0.20
SE Cslj-aiX) 0.17 2.06 4.07 0.32 0.17 0.17 0.88 0.65
32 (sij-s'ce) 0.17 1.96 4.65 0.30 0.14 0.17 0.84 0.62

co
CD



F̂  hybrids Yield/
plant

Fruit a/ 
plant

Fruit
weight

Fruit 
1e ngth

Fruit
girth

Flesh
thickness

sesds/
fruit

100 ssi 
weight

1 2 3 4 5 6 7 P 9

Prlya x MC-78 0.25 1.85 -1.97 5.40 0.10 -0.28 1.72 -3.92
Prlya x MC-84 0.09 1.31 8.57 -1.00 -0.90 0.03 0.43 -0.54
Prlya x Arka H^rit -0.85 1 .09 -30.93 -0.38 -0.51 0.34 -1.89 0.29
Priya x MC-82 0.29 -3.91 3.49 -7.36 0.05 -0.13 -0.93 -3.70
Priya x MC-79 -1.36 -9.43 -13.37 -6.26 1.18 -0.17 -1.03 -2.41
Prlya x KC-66 0.27 1.55 3.56 -0.33 0.47 0.06 1.88 1.10
Priya x MC-49 1.50 1.51 17.65 1.71 0.55 0.02 1.32 2.93
Priya x MC-69 -0.39 -1.47 3.94 3.38 -0.07 0.18 -2.99 2.68
Priya x MC-34 -0.25 -0.87 6.59 -2.15 0.10 -0.03 1 . 5 5 H 2.58
KC-78 x MC—84 0.29 -1.60 13.61 -0.21 1.56 -0.01 2.68 -2.71
HC-79 x Arka Harit -0.49 -2.94 -0.04 -0.03 -0.49 -0.15 -1.39 -3.39
MC-78 x MC—82 -1.09 0.41 -32.97 -5.74 -1.13 0.19 -3.43 2.38
MC-78 x MC-79 -1.48 12.79 -45.08 -4.57 -1.66 -0.20 1.22 -5.82
MC-78 x MC-66 0.79 -1.46 15.35 -0.46 -0.02 0.03 2.63 -2.81
MC-78 x MC-49 0.47 -2.27 3.44 -1.45 0.51 0.05 1.07 -1.74

Gontd.



TaJbl* 24 m Continued
1 2 3 H H | 4 5 6 7 0 9

MC-79 x MC-69 0.29 -2.75 13.64 3.27 1.15 0.02 -0.49 -3.24
MC-78 x MC-34 0.25 -2.90 25.38 -1.78 0.R1 -0.04 1.05 -4.09
MC-84 x Arta Harlt -0.96 4.02 -49.74 1.72 0.73 0.28 -2.68 -0.75
KC—84 x KC—82 1.17 4.62 -20.93 -1.99 -0.10 0.19 -2.72 -5.00
KC—94 X MC-79 -0.57 0.50 -26.54 -2.74 -1.38 -0.40 0.43 -0.20
MC-84 x KC-66 -0.14 0.73 -6.61 0.57 -0.35 -0.17 1.34 0.06
MC—94 X MC-49 1.04 -3.07 31.24 2.96 -0.49 0.10 0.70 -0.37
KC—34 x KC-69 0.26 -4.80 29.43 -0.45 -0.03 -0.13 -0.531 1.30
KC—94 X MC-34 0.59 -0.69 28.17 n ^ -2.34 -0.23 -0.24 0.79
A rite Harit x HC-S2 0.69 -4.10 2.17 -3.32 -1.56 -0.32 -1.78 -1.91
Arka -l«rlt x KC—79 2.19 9.03 11.57 -2.97 -G.94 -0.64 2.86 0.13
zr .zt rrit x KC—6 o -0.96 -1.49 -22.76 0.81 0.85 -0.03 3.28 2.15

Arka Harit x KC-49 -1.26 -8.54 32.59 1.80 0.18 0.14 2.72 0.97
Arka Harit x KC-69 -0.01 11.24 -70.71 -0.33 -0.81 -0.29^B 0.16 0.47
Arka Harit x KC-34 0.15 -3.41 33.53 0.92 -1.02 -0.47 1.20 -0.63
KC—82 x MC-79 1.55 -0.12 37.13 10.82 2.78 0.07 0.82 -3.61
MC—82 x KC-66 0.27 -0.39 -1.07 -2.67 -0.48 -0.32 -2.26 -4.85
KC—82 X  MC-45 -0.94 -2.93 -17.85 -1.63 -1.53 0.10 1.68 -4.15

Contd



1 2 3 (

MC-82 Jt MC-69 -0.48 -4.84 -19
MC-82 X MC-34 -0.22 -1.95 -20
MC-79 X KC—66 -0.72 -6.26 4
MC-79 x MC-49 -0.22 5.95 -7
MC-79 X MC-69 1 o • M -J -11.03 9
MC-79 x MC-34 -0.99 -17.93 -0
MC-66 X KC—49 0.36 7.17 -22
MC-66 X KC—69 -0.19 1.70 -4
MC-66 X KC—34 -0.21 4.05 -17
MC-49 x KC—69 -0.24 7.90 — 38
KC—49 x MC-34 -0.08 12.51 -55
KC—69 x KC—34 0.54 4.53 -4

(»ij) 0.10 0.40 0
sc (sij-GiyJ 0.28 1.31 1

. SE (sij-skl) 0.26 1.25 1

5 6 7 8 9
-4.66 -0.27 -0.21 4.61 -3.53
-0.01 1.52 0.23 4.16 -3.82
-2.92 0.24 0.39 -3.62 -2.05
-1.16 -0.68 -0.19 -2.18 -0.23
-4.69 -1.17 0.50 2.76 -1.10
-1.84 0.24 0.69 2.30 -0.03
0.97 -0.15 0.12 -2.26 -0.72
1.29 0.61 0.21 2.18 1.53
0.29 -0.72 0.03 -0.28® 1.68

-0.34 -0.06 -0.15 1.14 1.10
1.11 0.11 0.17 -1.10 3.01
0.83 -0.76 0.17 -1.91 1.51
0.10 0.14 0.04 0.46 2.74
0.28 0.51 0.17 1.53 9.09
0.26 0.48 0.14 1.46 8.67

53
91
54
95
49
77
73

09
40
99
00
35
15
10

eo
C O



hybrids Yield/ Fruits/ Fruit Fruit Fruit Flesh Seeds/ 100 Seed
plant plant weight length girth thickness fruit weight

1 2 3 4 5 6 7 8  9

1. Friya x MC-78 1.01 3.42 7.34 2.52 -2.03 1 o • h* Ul 0.94 0.44
2. Friya x MC 84 -0.39 0.62 -4.91 -0.71 -1.39 0.19 0.56 2.04
3. ^riya x Arka Harit -0.76 -1.14 0.78 -0.68 0.56 1.06 -0.72 3.77
4• Priya x MC-82 -0.10 -6.64 13.65 -1.59 1.67 -0.48 -1.61 0.08
5. Iriya x XC-79 -0.27 0.32 -7.16 -3.47 -0.72 0.06 1.00 -6.O0I
6. Priya x KC-66 0.94 1.44 4.03 0.79 0.54 -0.17 -0.40 3.19
7. Priya x KC-49 0.10 0.51 2.42 -1.32 0.21 0.53 -0.28 0.23
8. Priya x KC-69 -0.11 -0.84 2.83 1.30 0.63 -0.21 -1.71 -3.19
9, Priya x MC-34 -1.61 -2.70 -27.58 -1.44 1.16 0.08 -0.84 -1.05
10. KC-78 x MC-84 -C.01 1.41 3.97 0.67 1.14 -0.06 -1.25 1.72
11. C-78 x Arka Harit -0.69 -2.47 1G.06 -1.05 2.74 0.21 0.60 0.20
12. MC-78 x MC-82 -0.38 -5.72 -8.32 -2.66 1.20 0.25 -0.16 -1.74
13. MC-78 x KC—79 -1.28 -5.27 -24.38 -3.64 1.71 -0.29 -0.22 -5.27
14. MC-78 x MC-66 2.09 5.86 12.56 0.57 0.33 -0.04 1.55 0.86
15. KC-78 x KC-49 -0.06 0.92 3.45 -2.44 0.89 0.26 0.92 1.90

Contd



1 2 3

16. KC—78 x KC—69 0.21 -0.05
17. MC-78 x KC—34 -1.39 -1 .29
18. KC-94 x Arka Harit -0.75 1.97
19. MC-84 x MC-82 -0.98 -9.53
20. KC-84 x KC—79 1 • Ui -2.07
21. KC-84 x MC-66 -C.27 -4.94
22. KC-84 x KC—49 -0.53 2.12
23. MC-84 x MC-69 0 . 04 2.78
24. KC-84 x MC-34 0.19 -0.84
25. Arka Harit x MC-82 0.94 -5.79
26. Arka Harit x MC—79 0.69 -4.83
27. Arka Harit x MC-66 -1.59 -9.70
28. Arka H^rit x MC-49 -0.41 0.86
29. Arka Harit x MC-69 0.33 2.02
30. ArltP Harit x MC-34 1.71 10.15
31. KC—82 X MC-79 2.12 17.92
32. MC-82 x KC-66 -1.69 0.55
33. MC-82 x KC—49 -0.P7 -5.64
34. KC—82 x KC—69 -1.74 -1.98
35. MC—92 x MC-34 -1.1P -5.09

4

5.4P 
-25.29 
-8.19 
-34.07 
-49.63 
10.91 
-14.55 
-11.77 
31.20 

-12.9^ 
-17.44 
5.74 
3.64 
7.17 
-3.96 
50.19 

-34.99 
-24.24 
-41.70 
-9.24

5

3.43
-1.71
-0.49
4.15
0.92
-0.16
-1.29
C.99
-0.74
0.49
-1.64
0.47
0.16
0.69
1.34
4.09
-6.19
-3.60
-7.74
-3.02

6

-0.34
-0.36
2.83

-0.56
-2.75
-1.53
-0.47
-1.51
- 1 . 2 2
-3.27
-4.01
-1.54
-0.63
-1.16
-1.97

2 . 1 0
-0.78
-2.37
-2.15
-0.50

7

-0.08
-0.27
- 0.12
-0.26
-0.62
0.26

- 0 .0 2
0.01

-0.05
-1.06
-1.30
-0.92
-0.13
-0.09

0 . 2 2
0.94
0.44
0.11

-0.11
-0.17

P

-0.27 
0.11 
-0.41 
-2.05 
-0.61 

H o .91
-0.46
1.60

-1.28
1.92
0 . 8 6
0.38
0.75

-2.43
2.19
1.47

-0.76
-0.13

2 .6 8
1.56

9

- 1.20
1.08
0.30

-0.64
-4.67
-0.70
-2.74
- 1.10
-2.26
-0.41
-4.44
0.45

-3.01
-0.37
0.47

-2.63
1.01

-0.70
0.70
2.03



1 2 3

36. MC-79 x MC-66 -1.12 0.26 -22
37. MC-79 X MC-49 -1.57 -11.18 -16
38. KC-79 x KC-69 0.00 -6.79 -3
39. KC-79 X MC-34 0.31 -6.64 16
40. KC-66 X MC-49 0.94 2.44 6
41. KC-66 X MC-69 0.44 -2.40 12
42. KC-66 x KC—34 -0.R9 -1.27 -9
43. MC-49 x MC-69 0.22 1.16 9
44. MC-49 x MC— 34 1.63 6.eo 20
45. MC-69 X MC-34 -0.76 -2.79 -10

SE (sij) 0.03 0.58 0
SE (sij-sik) 0.10 1.94 2
SE (sij-skl) 0.10 1.84 2

5 6 7 0 9

0.38 -0.32 0.08 -2.32 -5.27
3.32 0.49 0.25 -0.44 -2.77

-0.16 2.46 0.26 0.87 -0.96
2.25 0.20 0.47 0.49 -0.75
0.93 -0.04 -0.18 0.00 0.40
0.45 0.73 0.21 0.89 -2.20
0.27 0.52 -0.08 -0.74 -0.37
4.09 0.34 -0.05 1.27 0.09
0.30 0.43 -0.36 0.39 0.17
0.17 0.09 0.30 -1.55 -1.43
0.14 0.04 0.05 0.26 0.24
0.42 0.14 0.17 0.05 0.79
0.04 0.14 0.17 0.82 0.75

94
55
77
95
39
17
P6
32
54
43
73
42
31



u»d WC-82 * MC“34 ( 2-03) An the third seasons had tha 
highsr sealaffacts.

3. Hatarosls In bitter gourd
s

General analysis of variance for 10 parents and 
45 hybrids indicated significant differences among the 
genotypos in all the three seasons for all the characters, 
sxcapt days to picking mrturity in the third season 
(Table 15) . The Relative Heterosis (RH)f heterobeltiosis 
(HB) and standard heterosis (CH) calculated are presented 

in Table 26 to 40.

t. Branches/plant

Out of 45 F1 hybrids significant relative hoteroois 
va. shown by 16 In firat, 12 In oecond end 22 In 
seasons. Arka Harlt x MC-70 recorded the hlqhest hjgfflaH 
of 37.9*, 53.09* nnd 33.33* In flrot. second end third 
seasons resfectlvaly. Otherjcrosoes like Arks Harit x 
MC-82 (26.67*) In first, MC-02 x KC-66 (31.11*), MC-84 X 
MC-49 (23.72*) end Prly. X MC-79 (23.31*) In s.condland 
Art, H.rlt x MC-82 (26.17*) In third -..on. had higher

values of relative heterosis.



Significant heterobeltiosis wae recorded by three 
hybrid* in first, seven in second and four in third 
seasons* Arka Harit x MC-82 in first and third (15.15% 
and 14.63%) and MC—84 x MC—49 (19.82%) in second seasons 
recorded highest values of heterobeltiosis for this trait.

Standard heteroois was significant for eight 
hybrids in first, ten in second and nine in third seasons. 
Arka Harit x KC-79 recorded consistently higher standard 
heterosis in all the three sersons (32.17/*, 50.4 3% and 
35.54%). Other crosses with higher standard heterosis are 
Priya x KC-79 in first (16.70%) and oecond (42.61%) seasons.

b. Main vine length

Fifteen hybrids in first, one in second and ten 
in third seasons recorded significant relative heterosis 
for vln. l.ngth. Arka Harit x KC-79 had th. hnh..t and 
conalat.nt ralativ. hot.roslo (44.42/-, 57.5P* /-nd 42.29*).

Hon. of th. hybrids 0howad significant h.t.rob.ltlo«ie

in rir.t ,nd ..oand ...son.. How.var. in th. third season
Dr ( tfe V [ rC*79 (Peit waejsignifleant for the crosses 

end MC-66 x MC-49 (14.35%)-



Significant atanderd hateroai. va. obaerrad in flva 
ctoaaaa In firat and thraa in third aaaaona. It waa not 
slgnifleant in second senson. The crosses MC—78 x KC-79^| 
(14,4%) and Priya x MC-79 (23.27%) recorded the highest 
values for the first and third seasons respectively.

e. Node to first female flower

Significant and negative relative heterosis was 
observed for seven hybrids in first, five in second *nd 
fix in third seasons. KC—49 x MC-34 (-10.0%) and KC-84 x 
Arka Harit (-10.3%) in Tirrt, Triya x Arka Harit (-9,94%) 
in second nnd KC—70 x 1-C—65* (“11.9%) nnd MC—04 x hrta 
Harit (-11.66%) in "hi rd se asons recorded highest negative 
heterosis for n^de of first, female flower formation.

Heterobe1tiooi3 wsc n i g n i fic?nt for four hybrids in 
first and thr.. in third season.. There wes no olgnifioa^j 
hat.rob.ltlosls in th'- s.eond sanaon. The hybrids 
MC-34 (-e.99%) end MC-7n x MC-69 (-9.76%) possaaaad bigheat 
and negetiv. values in (lrat -nd third senson. respe ctively.

ConaId.rab1a aterderd hetemsie « •  obeervd in all 
th. thr.. a.esone for ».ny hybrid.. Th. hybrids with 
highest standard h.t.maia obaerrad ware Arka Harlt x MC PJ

      .



o f  p a r a n u  a n d  W— — « hybrid* and utant of hatacoaia for- branchaa/riluvt. f— aid flowar during first m*

Priya 
HC 78
MC 84
Arka Harit 
MC 82 
MC 78 
MC 44 
MC 49

Branchac/pl an t Main v i m  l«ngth Nodn to f l n t  faaala
Ha an RH HB SH Ha an RH HB SH Maan RH HB SH

<*) (*) <%) ■> (%) (%) (%) (%> (%) (%)
2 3 4 5 6 7 8 9 10 11 12 13
37.75 
35.25
35.63
24.63 
20.38
43.75 
37.50
33.75

MC 69 
MC 34
Prlya a MC 78

32.75
31.75 
34.63 r4•IN1 -2.79

Prlya x MC 84 35.50 -0.35 -0.69
Prlya x Arka Harit 30.63 1.65 -13.99
Prlya x MC 82 28.50 1.78 -7.48
Prlya x MC 79 41.63 **5.03 -4.57
Prlya x MC 66 38.88

£
4.02 3.33

Priya x MC 49 34.50 —0 .72 -3.50
Prlya x MC 69 33.50 -2.23 -6.29

6.25
6.36
6.77
2.63 
2.08 
7.55 
5.90 
5.35 
5.19 
5.75 

-2.79 6.48 
-0.69 6.50 
13.99 4.50
-7.47 4.25 
16.78 7.05 
8.39 5.88 
-3.50 6.15 
-6.29 6.05

22.75
22.25
22.50
18.75
19.38 
20.13
21.75
22.25
20.75
22.75

2.61 1.57 3.60 22.75 1.11 2*22 0.00
0.75 3.92 4.00 22.50 -0.55 0.00 -1.09

-9.901.40 -28.00 -28.00 20.50 -1.20 -9.33
2.10 -32.00 -32.00 20.50 -2.94 5.12 **-9.90
2.17 —6 .62 **12.80 21.50 0.00 6.17 -5.49
-3.29 -6.00 -6.00 21.5ol -2.80 -1.15 -5.49•*6.03 -1.60 -1.60 21.50 —4*40 -3.37 -5.49**5.76 -3.20 -3.20 20.50 *-5.74 -1.20 **-9.90



Prlya x MC 34 34.50
MC 78 X MC 84 35.50
MC 78 x Arka Harlt 31.80 
MC 78 x MC 82 29.00
MC 78 x MC 79 41.00
MC 79 X MC 66 37.50
MC 78 x MC 49 37.63
MC 78 x MC 69 31.33
MC 78 x MC 34 33.00
MC 84 xArka Harlt 30.75
MC 34 X MC 30.00
MC 84 X MC 79 39.50
MC 84 X MC 66 36.63
MC 84 X MC 49 34.00
MC 84 X MC 69 33.50
MC 84 X MC 34 31.50

2.22 -3.49 -3.49 *■*•vO

0.35 0.00 -0.69 6.75*4.47 -9.22 -10.49 5.15
4.50 -17.73 -18.88 4.60
3.80 -6.29 **14.69 7.19
3.09 0.00 **4.90 5.90

-2.54 -4.25 -5.60 6.13
-7.79 -10.61 -11.89 5.90
-1.49 —6 . 38 -7.69 5.99
2.07 -13.38 -13.97 4.85**7.62 -15.49 -16.00 4.50
-3.10 -9.71 **10.49 7.00
0.68 -2.00 2.80 6.15
1.81 —4 .23 -4.90 6.13
-1.90 -5.60 -6.29 5.90
-6 . 32

ftrka HirltxHfi: 82 28.50 26.67
Arka Harit xMC 79 47.25 -37.96

11.20**15.15**
8 . 0 0

-11.89
-20.28 * * 32.17

Arka HaritxHC 66 30.50 -2.00 -18.67 -14.69

6.25 
2.65 
7.35
4.25

-----

7 8 9 10 11 12 13

2..96 -1.20 -1.20 21.50 -5.49 -5.49 -5.49
2,.74 -0.22 **8.00 21.75 -2.79 -2.25 -4.40
14, **.44 -19.21 -17.60 20.00 -2.44 6.67 -12.09
0,.89 -27.80 -26.40 20.25 -2.76 -3.85 -10.99

0.312,.69 -5.30 14.40 21.25 4.94 -6.60* •*-3,.87a, . -7.45 -5.60 20.75 -5.66 —4.60 -8.00
4,w w.48 -3.92 -2.00 22.25 0.00 0.00 -2.20**2,.03 -7.45 -5.60 20.75 3.60 0.00 -8.80

-1,.07 -5.96 -4.00 21.50 -4.40 -3.37 -5.49* * **3,.30 -28.31 -2.40 18.50 -10.30 -1.33 -18.68
1,.81 -33.81 -28.00 20.50 -2.95 5.12 -9.90** 1.23 **-2..20 -7.20 12.00 20.50 -3.80 -9.90** ** *#-2,.88 -9.09 -1.60 20.25 -8.40 -6.90 -10.99
1..11 -9.64 -2.00 22.25 -0.56 -0.00 -2.20**-1..30 -12.79 -5.60 21.25 -1.85 2.41 -6.60

-0.,oe -7.61 0.00 21.75 -3.87 -3.33 -4.40** *+12..77 0.95 «-57.60 18.50 -3.01 -1.33 -18.68
44.* * .42 -2.65 -17.60 20.50 5.48 9.33 **-9.90**-0..29 -27.97 -32.00 19.75 -2.47 5.33 -13.19

Contd.



Ark* Harit x MC 49 
Arka Harit x KC 69 
Arka Harit x MC 34 
HC 52 x MC 79 
MC 82 x MC 66 
MC 82 x MC 49 
MC 82 x MC 69 
MC 82 x MC 34 
MC 79 X  MC 66 
MC 79 x MC 49 
MC 79 x MC 69 
MC 79 x MC 34 
MC 64 x MC 49 
MC 64 X MC 69 
HC 66 X MC 34 
KC 49 x MC 69 
MC 49 x MC 34 
MC 69 x MC 34 
CD (pBO.05)
CD (d«Q.Q1)

31.00
28.00
29.50
36.50 
32.63
29.50
28.50
27.50 
39.30 
40.00 
37.88
36.50

-2.69 -
4.42 - #*14.96 - * *13.00 ** 9.26 - * « 7.45 -
5.76 ■
-2.77
3.22

-1.24
-3.31

35.50 -0.35
33.00 -6.12
34.00 -1.81**36.63 10.48*34.50 5.34
31.00 -3.95
1.73 1.49
2.28 1.96

-8.75 
14.63

- 1 0 . 0 0
-16.57
-2.67
-12.59
-13.11
-13.38
-9.77
-8.57
-13.60
-16.57
-5.33

- 1 2 . 0 0
-9.33 * * 8.89
2.22
-5.49
1.73
2.28

-13.29
- 2 1 . 6 8
-70.48

2.e6
-8.81
-17.48
-20.28
-23.08**10.49 * *11.89

5.73 
2.10
-0.69
-7.69
-4.90
2.80

-3.49
-13.29
1.73 
2.28

4.25
3.30
3.75
4.75 
4.50
4.75
4.00 
4.05
6.15
6.35
6.00 
6.85
6.15
5.35
5.30 
5.60 
6 . 0 0
5.15 
0.28 
0.36



6.58 -20.56 -32.00
-15.55 -36.41 -47.20
-10.39 -34.73 -40.00
-1.30 -37.09 -24.00** 8

12.85 -23.73 -28.00* *27.95 -11.12 -24.00**10.12 -22.93 -36.00
3.58 -29.50 -35.20

-8.55 -18.54 -1.60
-1.55 -15.89 1.60
-5.80 -20.05 -4.00
3.01 -9.27 **9.60**9.33 4.23 -1.60

-3.52 -9.32 -14.40
-8.90 -10.17 -15.20
—6 . 26 4.67 -10.40**8.16 4.44 -4.00
-3.98 1.16 -16.00
0.24 0.28 0.28
0.31 0.36 0.36

20.88 1.46
19.38 -1.90
21.75 4.82
20.75 4.40
20.50 -0.61
21.00 0.60
20.50 1.86
20.50 -3.96
21.25 1.19
21.25 1.18
21.50 4.89
21.25 -1.16
20.25 **-6.90
20.50 -3.53
21.50 -3.33
21.50 0.00
20.25 -10.00
22.50 3.45
1.04 1.25
1.36 1.65

10.67
4.00
0.16
6.41

■5.13
7.69
5.12
5.12
4.94
6.17
6.17
4.94 **-6.89 •

- 1.20

• * -6.86
•14.29

•40 ** -8.80
-9 .;s
-7 .5 8**-9.90**-9.90**.6.60
-5.49*-5.49
-6.60**10.09**-9.90

3.61#* ** -8.99 -10.09
8.43 -1.05
1.04 1.04
1.36 1.36
-----



Tabla =2. c#rforrr-not of paronta and f. hybrids and sxtsnd of hstsiosls for brsnchas/oli fl*« lwgth and a s dm to first fsmals flower ln bitter gourd during ssnnnil Mason

Primary branch* s/plant Main Tins length Hods to first fsmals flowsr
P a r a W C x o u t s Moan RH

(%)
HB
(*)

SH
(%)

Mean
9 oos mmrn m m  av» <ss

RH
(%)

HB SH 
<%) (%)

Kean
■  a i a i « s « . » a » i

RH
<%>

HB SH 
<%> <%)

1 2
s S0I V i  W  V v  O M  V S  M l  v  H i  s H  so

3 4 5 6 7 8 9 10
■M H  W f l M H M H  M i  f 

11 12 13

Priyi 28.75 6.18 23.25
MC 78 28.25 6.05 22.00
MC 84 27.75 5.38 21.50
Arks Harit 18.75 2.05 19.50
MC 82 15.75 1.88 19.25
MC 78 37.75 6.45 18.50
MC M 29.25 4.95 22.25
MC 49 26.00 5.03 21.00
MC 49 24.13 4.43 21.75
MC 34 26.88 4.73 22.75
Priya x MC 78 25.50 -10.53 -11.30 -11.30 6.18 1.19 0.16 0.16 22.75 0.55 3.40 -2.15£
Priya x MC 84 26.50 
Prlya x Arka Harit 20.50

-6.19
-13.68

-7.82
-28.69

-7.82
-20.69

6.03
2.88

4.42
-30.21

-2.30 -2.30 
-53.52 -53.52

22.00
19.25

-1.68**-9.94
2.33

-1.28
-5.38**-17.20

Priya x MC 82 
Priya x MC 79

16.75
41.00

-24.72**23.31
-41.74**8.61

-41.74 * * 42.61
2.28
6.43

CO 
GO 

T 
P* 

• 
• 

m 
r-(

1 —63.16 —63.16 
-0.39 4.01

22.25
21.7sl

4.71
4.19

15.50
17.57

-4.30
-6.45

Priya x MC 46 29.25 0.86 0.00
-a ■

1.74
a  a.

5.83 4.72 -5.71 -5.67 23.25 2.20 4.49 0.00*
Priya x MC 49 30.75 *»12.33 » «6.95 w w6.95 5.90 5.36 -4.45 -4.45 21.75 -1.70 3.57 -6.45
Priya x MC 69 26.50 -4.07 -7.83 -7.83 4.30 -18.87 -30.36 -30.36 22.75 1.11 4.60 -2.15 hts.

CO



Prlya x KC 34 22.75 0m•*EM -20.86 -20.86
MC 78 X MC 84 25.50 -8.93 -9.73 -11.30
MC 78 x Arka Harlt 22.75 -4.26 -19.46 -20.87
MC 78 X RC 82 16.88 -23.64 -40.50 -41.56
MC 78 x MC 79 33.75 2.27 -10.60 m w17.39
MC 78 x MC 16 29.75 3.49 1.71 3.48
MC 78 x MC 49 29.00 6.91 2.65 0.87
MC 78 X MC 69 25.75 -1.45 -8.05 -10.43
MC 78 X MC 34 27.75 -0.91 -1.77 -3.48
MC 84 x Arka Harlt 22.50 -3.22 -18.92 -21.74
MC 84 X MC 92 17.00 -21.84 -38.74 -40.87
MC 84 x MC 79 32.25 * *15.27 -1.32 **29. 57
MC 84 x KC 66 31.50 **10.53 **7.69 **9.57
MC 84 x MC 49 33.25 23.72 19.82 15.65
MC 84 X MC 69 24.25 —6 .29 -12.61 -15.65
MC 84 x MC 34 27.25 0.00 -1.80 -5.22
Arka Harlt x MC 82 17.25 0.00 -8.00 -40.00
Arka Harlt x MC 79 43.25 **53.09 **14.56 * *50.43
Arka Harlt x MC 66 28.75 19.79 -1.71 0.00



6 7

5.18 -4.86
5.68 -0.56
2.88 -28.89
2.32 -41.30
6.38 2.00
5.13 -6.64
5.33 -3.66
4.97 -5.11
5.13 -3.94
2.72 -26.60
2.18 -39.86
6.18 4.61
5.41 4.79
5.14 -1.15
4.88 -0.41
4.81 -4.75
1.91
6.67

-2.90* 4r57.58
2.78 -20.57

la

22.75
23.25
21.75
22.25

-16.03 -16.03 
- 6 . 1 2  - 8 .0 2  
-52.40 -53.36 
-61.57 -62.35 
-1.08 3.32 21.25

-15.12 -16.04 22.75
-11.82 -13.60 
-17.85 -19.51 
-14.46 -16.19 
-49.30 -55.87 
-59.44 -64.70 
-4.11 1.00
-4.37 -12.39 22.50
-4.37 -16.76 23.50
-9.21 -20.97 

-10.51 -22.11 
-7.07 -69.50 
-3.49 8.10
-43.84 -54.98

22.50
23.50
21.50
19.25
20.50
21.25

22.25
23.25
20.50
18.25
22.50

- 1 .0 1
6.90
4.82
7.88
4.94
2.80
4.65
7.43

-3.50
- 6 .1 0
0.61
6.25
2.86

10.59
2.89
5.00
5.80
3.94
7.78

0.00
8.13 
11.54 
15.58 
14.86
3.41
7.14 
8.04 
2.27

-1.28
6.40
14.86
4.65
11.90
3.48 
8.14
6.49 - 

-1.35 - 
15.38

-2.15
0.00
-6.45

.30 ** —8.GO
-2.15
-3.23
1.08**-7.51)**-17.20••-11.83**-8.60 

-3.23 
1.08 
.30

0.00**11.83**21.50
-3.23

Contd.



Tmblm  2 7 .  C o n t i n n s d

1 2

Arka Harit x MC 49 27.50
Arka H*rlt i MC 69 21.50
Arka Harit x MC 34 19.50 -
MC 82 x MC 79 32.50
HC 82 x MC 66 29.50
MC 82 x MC 49 25.00
MC 82 x MC 69 20.25
MC 82 x MC 34 19.25
MC 79 x MC 66 33.00
MC 79 X MC 49 31.00
MC 79 X MC 69 23.75
MC 79 x MC 34 25.00
MC 66 x MC 49 32.00
MC 66 X MC 69 26.00
MC 66 x MC 34 23.00
MC 49 x MC 69 26.00
MC 49 x MC 34 27.50
MC 69 x MC 34 26.38
CD (p-0.05) 2.12
CD (pO.Ol) 2.79

3 4 5
**22.90 5.77 -4.35 3

0.58 -10.42 -25.21 2
-14.28 -27.10 -32.17 3**21.49 -13.91 * *-13.04 2**31.11 0.85 2.61 2**19.70 -3.81 -13.04 2
1.89 -3.75 -29.57 3

rH•c*1 -28.04 -33.04 2
1.49 -12.58 **14.78 5

1 K> • o -17.88 **7.e3 6
-23.70 -37.09 -17.39 5
-22.48 -33.77 -13.04 4**15.83 **9.40 **11.30 5
-2.34 -11.11 9.57 4
-17.85 -21.37 -20.00 4

4.00 0.00 -9.57 4
4.27 2.eo -4.35 4
4.04 -1.30 -8.17 4
1.84 2.12 2.12 0
2.42 2.79 2.79 0

A 7 8 9 10 11 12 12

05 -13.81 39.30 -50.61 22.00 8.64 12.82 -5.38+*84 -12.12 -35.71 -53.93 21.00 i.eal 7.69 -9.68
09 -8.70 -34.60 -49.86 22.75 7.69 16.67 -2.15**28 -45.11 -64.57 -62.30 20.75 9.93* 12.16 -10.75
70 -20.73 -45.35 -66.19 19.25 -7.23 H o  .00 -17.20
96 -14.35 -41.19 -52.15 22.50 11. 80 16.88 -3.23
16 0.48 -28.47 -48.74 22.75 10.98 18.18 -2.15**31 -30.00 -51.11 -62.59 20.75 -1.15 7.79 -10.75
33 -6.49 -17.36 -13.68 21.75 6.75 17.57 -6.4§
13 6.75 -5.04 -0.01 22.00 11.39 18.92 -5.30
10 -5.66 -20.47 -16.92 21.75 -8.07 17.57 -6.45
94 -11.59 -23.41 -20.00 22.50 9.09 21.63 -3.23
13 2.76 -1.79 -17.00 23.25 7.51* 10.70 0.00*#65 -0.69 -6.00 -24.62 20.50 -6.82 -5.75 -11.83**
76 -1.71 -3.94 -23.00 21.50 -4.44 -3.37 -7.53
58 -3.07 -8.86 -25.83 23.25 8.77 10.31 0.00
76 -2.26 -5.17 -22.84 23.25 6.29 10.71 0.00
28 -6.56 -9.52 -30.77 21.50 -3.37 -1.15 -7.53
62 0.51 0.62 0.62 1.48 1.27 1.48 1.27
01 1.31 0.01 0.81 1.94 1.67 1.67 1.67

CJ1



jMxfanaaea o* Wmmmm%m  a n d  h y b r i d *  a n d  a x t a n t  o f  K a t a r o a l a  t o r  bran^haa/alaiA 
l M f f t h  a n d  n o d *  t o  f i r s t  f a s i a l a  f l o w a r  d u r i n g  t h i r d  M a s o n

Primary branches/plant Main vine length iBr* to firatfaTMtd/CroiMj 1 lower
Mean RH

(%)
HB
(*)

SH 
( -)

Mean
••

RH
(%)

HB
(%)

SH
<%)

Me an RH
(%)

HB 3H
(%) (%)

2 3 4 5 6 7 8 9 10 11 12 13

Priya 31.75 6.13 21.50
MC 78 30.25 5.78 21.50
MC 84 31.50 5.68 22.50
AxXa Harlt 20.5C 2.38 18.25
MC B2 16.75 2.05 18.50
MC 79 40.50 6.95 19.50
MC 46 33.50 5.05 20.75
MC 49 31.50 5.00 20.75
MC 69 28.75 4.63 20.38
MC 34
Priya x MC 73

28.00
32.50 **4.83 2.36 2.30

4.98
6.23 4.62 1.63 lv63

21.75
20.75 -3.49 -3.49 —3.49

Priya x MC 84 30.75 -2.77 -3.15 -3.15 5.90 0.00 3.67 3.67 21.30 -3.18 -0.93 -0.93
Prlya x Vrlta Harit 
Priya x MC 82 
Priya x hC 79 
Priya x MC 66

24.75
25.75 
37.50 
35.00

-5.26**6.18**4.52**7.27

-22.05
-18.90
-6.66**4.48

-22.05
-18.90**18.11 ♦ ♦10.23

5.05 
3.78 
7.55
5.05

-4.70
-7.64**15.48
-9.61

-33.87
-3Q.36**8.63
-17.55

-33.87
-38.36**23.27
-17.55

20.00
19.25
20.50
20.75

0.63
-5.53
0.00

-1.78

9.50 -6.97 
4.05 -10.46 
51.28 -4.65 
0.00 -3.49 

-12.05 -4.65Priya x MC 49 29.75 -5.17 -6.29 —6 . 29 5.63 1.12 -8.16 -8.16 20.50 -2.96
Priya x MC 69 29.75 -1.65 -6.29 -6.29 5.55 3.25 -9.38 —9. 38 20.50 -2.38 0.00 -4.65



Priya x KC 34 27.50 -7.95 -13.38 -13.38 5.63
MC 79 x KC 84 31.50 2.02 • *11.33

0.00 3.14 5.63
KC 78 x Arka Harit 28.25 -6.61 -11.02 4.63
HC 78 X MC 82 23.50 0.00 -23.31 -25.98A 3.93
MC 78 x MC 79 35.00 -0.35 -12.50 10.23 6.50
MC 78 X MC 66 33.00 * m3.52 -1.49 3.94 5.98
MC 78 x MC 49 30.25 -1.22 -2.42 -4.96 5.63
MC 79 x MC 69 25.75 -12.71 1 • m •J -18.90 5.25
MC 78 x MC 34 29.25 0.43 -3.30 -3.31 5.38
KC 84 x Arka Harit 26.00 0.00 -17.46 -14.05 3.95
MC 84 X MC 82 27.50 * *13.99 -12.69 -13.38 3.78
MC 84 x MC 79 34.50 -3.49 -13.79 14.05 6.88
MC 84 x MC 66 33.50 3.07 8.00

**10.74 5.90
KC 84 x MC 49 29.50 -5.60 —6 . 34 -2 .48 5.48
MC 84 x MC 69 29.00 -3.73 -7.93 -4.13 5.38
MC 84 x MC 34 28.50 -4 .20 -9.52 -5 .79 5.53
Arka Harit x KC 82 23.50 * *26.17 **14.63 -22.31 2.23
Arka Harit x Kfl79 41.00 **33.33 2.50 **35.54 6.63
Arka Harit x MC 66 26.50 - i . e s -20.69 -12.40 3.88



7 ___ !_____ *__ 10

1j*1!

12 13
1.35 -8.16 -8.16 20.63 -5.20 -3.46 -4.49

-1.74**13.49
-2.50 -0.16 20.75 -5.68 -3.49 -3.49
-19.91 -24.49 20.00 0.63 9.58 -6.97

0.31 -32.03 -55.92 19.50 -2.50 5.40 **-9.30
2.16 -6.47 -6.12 20.75 1 .2 2 6.41 -3.49**10.39 3.46 -2.45 19.00 **-10.06 **-8.43 **-11.63
4.40 -2.60 -8.16 21.25 0.59 2.41 -1.16
0.96 -9.09 -14.29 28.50 **-11.90 **-9.76 •*-13.99
0.00 -6.93 -12.24 20.75 -4.05 -3.40 -3.49

VOCO•rt1 -30.40 -35.50 18.00 -11.66 -1.37 -16.27
-2.26 -33.48 -38.37 19.50 -4.88 5.40 **-9.30**8.19 -1.07 12.24 19.50 **-7.14 0.00 *#-9.30**10.02 2.16 3.67 29.63 **-9.83 6.02

*•-9.30
2.57 -5.19 -10.61 20.75 -4.05 0.00 -3.49
4.37 -5.19 -12.24 20.63 -4.65 0.00 -4.65
3.75 -4.32 -9.78 20.75 -6.2? -4.60 -3.49
0.56 -6.31 -63.67 18.25 -0.68 0.00 -15.12**42.09 -4.67 8.18 19.75 4.64 8.22

*-8.14
4.37 -23.26 -36.73 29.50 0.00 6.84 **-9.30



TmbJm 2x3, Continued
1 2 3 4 5 1

Arka Harit x MC-49 27.50| -6.78 -11.29 -13.38 3
Arka harit x MC-69 24.00 -2.53 -16.52 -20.66 3
Arka Harit x MC-34 24.50 1.03 -12.50 -19.00 3
MC-82 x MC-79 31.88 12.33 -20.06 5.35 4
MC-82 X MC-66 23.75 14.42 -14.17 -4.96 4
MC-82 X MC-49 25.50 **6.80 -17.74 -15.70 4
HC-92 X MC-69 24.00 * * 5.49 -16.52 -20.66 4
MC-82 X MC-34 24.25 * * 8.37 -13.39 -19.83 3
MC-79 x KC—66 35.25 -4.08 -11.87 *★16.53 3
MC-79 x MC-49 37.50 *#5.63 -6.25 **18.11 5
MC-79 x MC-69 33.75 **14.89 -15.65 *★11.57 5
MC-79 x MC-34 31.50 * it  8.62 -21.25 4.13 6
MC-66 x MC-49 31.75 -1.55 -5.22 4.96 5
MC-66 x MC-69 28.75 -7.63

-a rn.

-14.17 -4.96 4
MC-66 x MC-34 32.00 w *4.06 -4.48 5.79 4
MC-49 x MC-69 31.00 **3.76

a m

0.00 2.4e 5
MC-49 x MC-34 37.75 W »4.23 -0.81 1.65 5
MC-69 X MC-34 27.50 —0 .06 -3.91 -8.76 4
CD (p-0.05) 1.91 1.65 1.91 1.91 0
CD (p-0.01) 2.51 2.16 2.51 2.51 0

7 8 9 10 11 12 13
2.37 -24.50 -38.37 20.50 5.13 12.33 -4.65

-12.85 -34.05 -50.20 18.75 -3.22 2.74 **-12.80
-14.28 -36.60 -48.57 20.63 2.50 12.33 -4.62
-7.78 -40.28 -32.24 19.75 3.95 6.76 -8.14* * 12.67 -20.79 -34.70 19.50 0.64 5.41 **-9.30★ ★ 14.89 -19.00 -33.87 20.00 1.91 8.10 -6.97**21.35 -12.43 -33.87 19.50 0.00 5.41 -9.30

-11.76 -37.68 -49.38 20.00 -0.62 8.10 -6.97
-37.50 -46.07 -38.00 20.25 0.62 3.85 -5.80
-7.94 -20.80 -10.20 21.00 4.34 7.69 -2.33
1.07 -15.82 -4.49 20.50 2.50 -5.13 -4.65
0.62 -13.66 -2.04 21.00 1.82 7.61 -2.33**14.92 14.35 5.71 19.75 -4.82 -4.82 it-8.14
1.80 -2.48 -19.60 20.00 -3.03 -2.44 -6.97

-3.74 -3.46 -21.22 20.25 -4.71 -2.41 -5.80
4.90 1.00 -17.55 20.00 -3.03 -2.44 -6.97
3.25 3.00 -15.92 20.25 -4.71 -2.41 -5.80
1.56 -2.00 -20.41 21.88 2.95 6.10 1.16
0.45 0.52 0.52 1.57 1.35 1.57 1.57
0.59 0.68 0.68 2.08 lr.77 2.06 2.06

78
05
15
15
00
05
05
10
75
50
85
00
78
93
83
05
15
88
52
68

oo



(-10.99%) and MC-84 x MC-66 (-10.99%) in first, Ark®
Harlt X MC—79 (—21.5%), KC— 84 x Arka Harit (—17.2%),
Priya x Arks Harit (—17.2%) in second and MC-84 x Arka 
Harlt (1-6.27%) and Arka Harit x KC-82 (-15.12%) in third 
setons.

d. Days to first female flower opening

Out of 45 hybrids, 16 in first, 10 in second and 
29 in third seasons showed significant and negative 
heterosis ov^r mid parents. Hybrids with higher and 
negative relative hoterosis wero KC-79 x KC-34 (-13.17%), 
Arka Harit x KC-66 (-9.97%), MC-79 x MC-69 (-9.75%) and 
MC-79 x KC—49 (-9.37%) in firnt, Arka Harit x KC-49 
(-10.03%) and Priya x KC-49 (-0.77%) in second and KC-49 x 
MC-34 ( -14.11%), KC-79 x MC-34 (-11.49,-) and Arka Horit x

MC-66 (-10.02%) In third seasons.

Het«robe It ion is v;p» ■iqniflcart for five hybrids

]

(-5.88X) in a.cond and Arka H,rlt x MC-« 
x  MC-J4 ( - 7 . 2 5 * )  In  t h i r d  ■ • ■ • o n * .

|,C-6fi (-7.47*) «nd



Standard Mteroaia was significant for 17 hybrids
jja jir*^#cr3 -̂n s*cond and 27 in third seasons. During

>
ths fir»t itaion, MC-66 x KC-49 (-14.97%) (Plate 27),
MC-49 X MC—34 (-13,20^) and KC-79 x KC-34 (-13.17%) had 
highest negative standard heterosis. KC-49 x MC-34 

(-17.65%)# KC—82 x MC-49 (-13.53%), MC-R2 x KC-34 
(-11.76%), KC-66 x KC-49 ( 12.44), MC_n4 x MC-49 (-11.18%) 
and MC-79 x KC-34 (-11.18%) recorded maxiimm standard 
heterosis in the third season.

s. Feci‘ile flowers/pi ant

Relative heteroiis wrs significant and positive in 
nine crosses each in irot rnd third and 13 in ocDnd 
season. It was rr axirum in Arka Harit x KC—79 (19.25%) 
and KC-49 X MC-34 (19.25*) in firat, KC-79 x KC-49 (28.77%) 
follows by KC-49 x KC-34 ( 27 . 65%) and Arka Krrit x KC-49 
(23.51%) in s.oond and Ark, Hnrit x KC-79 (27.69%) foiled 
by KC-P2 x 1C-79 (14.97%) in t! o third .arsons.

Out of 45 hybrids, 17 in first, 16 In n.oond a
17 in third a-aaon. .xhibit.d significant standard

hat.roaia. Hlgh-st valuse i;,’ro nl' WP l’v Arl?1
KC-71 (88.93%) to 1lowad by KC-i* x KC-79 (54.98%)

v KC-49 (79.11%'*priya x MC-79 (53.5%) in firet, HC-7f



Table 2T.

PamUi/CrDaMa
Oaya to Far opening of first sale flowers
Mean RH

<*)
HB
( »)

5H
(*)

1 2 3 4 5

Prlyi 41.75
MC 78 44.00
MC 84 45.25
Arka Harit 45.00
MC 82 40.00
MC 79 47.00
MC 66 42.75
MC 49 35.75
MC 69 42.75
MC 34 36.50
?riya * MC 78 44.63 3.79 6.58 6.58
Priya x MC 84 45.00 3.44 7.78 7.78
Priya x Arka Harit 4 3.50 0.29 4.19 4.19
Priya x HC 82 40.50 -1.16 1.25 -3.00
Priya x MC 79 45.50 2.36 8.98 8.98
Friya x KC 66 
Priya x MC 49

41.50
39.00

-1.78 - 
0.65

-0.60
9.90

-0.60**-6.59
Priya x MC 69 40.50 —4 .14 -3.00 -3.00

Mean

67.75
54.50
57.50 
32.00

102.00
106.75
81.75
60.75
68.50
71.50

o f  h o t a r o a l a  f o r  f w « i «  c i «m m

ale flowere/pi m 1*
2 i a

Percentage of flower feoeele

RH HB SH Mean RH HB SH
(%) <%) (%) (%) (%) (%)
7 0 9 10 11 12 13

6.26
5.38
4.55
3.45 
2.96 
2 . 6 6  
6.36 
6.63 
6.65
4.55

-6.75 -15.87 -15.87 6.06 **4.50 -2.79 -2.79
-18.56 -24.72 -24.72 5.88 ♦*8.75 -6.08 -6.08
-20.00 -41.70 -41.70 4.43 -8.01 -29.26 -29.26
-8.69 -24.02 **14.39 4.55 -0.01 -27.26 -27.26
19.20 -2.76 **53.50 5.85 **28.36 -6.47 -6.47

-13.04 -20.49 —4 . 06 6.29 -2.24 -1.02
-11.71 -2.58 -2.58 6.75 **4.81 1.89 7.91
-18.53 -18.98 -18.08 6.25 -3.14 —6.02 —0.08

Contd . 'oi



Prlya * MC 34 
MC 78 * MC 84 
HC 7i x Arka Harlt 
MC 71 x NC 82 
MC 78 x MC 79 
HC 78 x MC 66 
MC 73 x MC 49 
MC 78 X MC 69 
HC 78 X  MC 34 

MC 34 x Arka Harit 
MC 94 x MC 82 
MC 84 X MC 79 
MC 84 X MC 66 
MC 84 x HC 49 
MC 84 X MC 69 
MC 84 x MC 34 
Arka Harit x MC 82 
Arka Harit x MC 79 
Arka Harit x MC 66

2 *_____ 4 5

38.50 -1.60 5.49 -7.78
46.50 4.49 5.68 11.38
43.63 -1.69 -0.57 4.79
42.50 1.19 6.25 1.80
45.50 0.00 3.41 8.98
40.50 * +-6.63 * * -5.26 -3.00
39.13 -2.19 9.09 **-6.59
42.00 -3.17 -1.75 -0.60
37.75 **-6.21 3.42 * * -9.52
42.50 **-5.82 **—5 • 56 1.80
40.50 **-4.99 1.25 -3.00
44.50 -3.52 1.66 6.59
40.50 **-7.95 **-5.26 -3.00
37.00 **-S.64 3.50 **-11.38
44.00 0.00 2.92 5.38
36. 50 * * -5.81 5.47 **-7.78
45.50 7.06 13.75 8.98
45.50 1.09 1.11 8.98
39.50 *-*-9.97 **7.60 + * -5.39



6 7 * * 10 11 11 tl
58.00 -16.85 -19.16 -14.39 5.95 10.34 —4 .80 -4.88
47.00 -16.07 -18.26 -30.63 5.15 3.73 -4.28 -17 .67
31.00 -20.32 -46.09 -54.24 3.85 -12.79 -28.44 -30.4ft
81.50 5.43** -9.12 21.77 ♦ * 3.25 -22.02 -39.59 -48.04
89.50 13.74 # * -16.63 31.37A* 4.15 0.73 -22.86 -33.66
76.63 12.66 * * -6.12** 13.29 5.85 -0.30** -7.94 -6.47**68.63 18.87 12.76 1.11 6.55 9.12** -1.13 4.72
55.00 -10.57 -19.71 -18.82 6.40 6.40 -3.76 2.32
65.00 2.97 -9.41 -4.06 5.55 12.00 3.16 -11.27
33.00 -26.26 -42.61 -51.29 3.95 -0.01 -13.19 -36.05
75.00 -5.96 -26.47 -10.70

^  -A.
3.45 -8.06 -24.10 -44.84

85.25 3.81 -20.14 V V •25.83 3.75 1.21*# -17.38 -40.00
66.75 -4.13 -18.35 -1.48 5.95 9.12** -6.37 -4.88
60.25 1.90 -0.82 -11.07 5.95 6.49 -10.19 -4.88
48.50 -23.01 -29.20 -28.41 5.75 2.68 -13.53 -8.07
85.50 -14.12 -22.65 -18.08 4.45 -2.20*<* -2.20

4

-20.05
67.00 0.00** -34.43 ♦ * -1.10** 3.48 8.51 0.73 —44.44
128.00 84.50 19.91 88.92 3.1S 0.00 -8.69 -49.60
51.50 -9.45 -37.00 -23.99 5.55 13.21 -12.67 -11.27

m m

Contd

o-iro



Arka Harit x MC 49 38.50 -4.64 7.69 * *-7.70 37
Arka Harit x MC 69 42.75 -2.56 0.00 2.40 33
Arka Harit x MC 34 39.50 -3.07 8.22 ♦ *-5.39 46
MC 82 X MC 79 42.50 -2.30 6.25 1.80 105
MC 82 x MC 66 42.50 2.72 6.25 1.80 81
MC 82 X MC 49 45.50 20.13 27.27 8.98 75
MC 82 X MC 69 41.50 0.30 3.75 0.60 71
MC 82 x MC 34 37.00 -3.27 21.23 **-11.38 85
MC 79 x MC 66 44.25 -1.39 3.50 5.98 98
MC 79 X MC 49 37.50 **-9.37 4.90 **-10.18 94
MC 79 x MC 69 40.50 **-9.75 * *-5.26 -3.00 92
MC 79 X MC 34 36.25 **-13.17 -2.74 **-13.17 100
MC 66 x MC 49 35.50 **-9.55 -0.92 **-14.97 79
MC 66 x MC 69 40.50 -5.26 -2.60 -3.00 60
MC 66 X MC 34 37.50 -5.36 2.74 **-10.18 63
MC 49 x MC 69 36.50 **-7.00 2.10 **-12.57 58
MC 49 x MC 34 35.50 -1.73 0.69 ♦ *-13.28 79
MC 69 x MC 34 37.50 -5.36 2.74 * *-10.18 59
CD (p-0.05) 1.53 1.86 1.53 1.53 5
CD (p-0.01) 2.01 2.45 2.01 2.01 7



7 8 9 10 11 12 1 3

00 -20.28 -39.09 -45.39 5.75 14.14 -13.21 -8.07
25 -33.83 -51.46 -50.92 5.95 * *17.82 -10.53 - 4 . 8 8

00 -11.33 -35.89 -32.10 3.40 -15.00 -25.27 -45.64
00 0.60 -1.63 * *54.98 2.95 1.46 -0.50 -52.84
00 -11.84 -20.59 A *19.56 5.25 12.Je -17.39 - 1 6 . 0 7

50 -7.22 -25.98 **10.70 5.85 22.1 jj -11.70 -6.47
50 -16.13 -29.90 5.54 5.25 9.32 -21.05 - 1 6 . 0 7

50 -1.50 **16.18 **26.20 4.25 13.26 -0.07 -32.05
63 4.78** -7.49 w45.79** 3.40 -26.20 -46.49 

*+
-45.64

00 12.24 -11.94 38.95 5.25 10.709 -20.75 - 1 6 . 0 7

00 5.00 -13.81 ♦ *  35.79 5.00 * *5.15 -24.81 -20.06
50 * *12.61 -5.85 * *48.34 4.20 13.36 -7.69 

-0.62 -2.64
-32.85

25 *  8r11.23 -3.06 * *16.97 6.45 - 3 . 1 2

50 -19.47 -25.99 -10.70 6.30 3.11 -5.26 0 . 7 2

25 -17.59 -22.63 -6.64 5.85 **7.30 -7.95 -6.47
63 -9.09 -14.23 -13.28 6.70 0.94 0.75 •*7.10
00 19.25 10.18 16.88 6.75 20.81 1 . 8 9 7.81
50 -15.15 -17.07 -12.17 5.55 -8.93 -16.54 -11.27
91 5.12 5.91 5.91 0.28 0.24 0.28 0.28
76 6.72 7.76 7.76 0.36 0.31 0.36 0.36



Par»nfcJt/Crrs 1 -a an RH
<*)

HB
<*)

SH
( ~)

Mean RH
(%)

HB
(54)

SH
(%)

Mean RH
(%)

HB
(10

SH
(%)

2 3 4 5 6 7 8 9 19 11 12 13

40.75 57.75 5.95
41.75 45.25 4.62
42.50 50.13 4.37
42.50 21.75 2.85
39.75 68.25 2.47
43.50 111.25 3.12
4 3.50 58.75 5.62
44.75 49.50 5.12
42.50 53.25 4.62
40.25 47.25 4*12
41.50 0.61 1.84 1.84 58.25 -2.43 -12.90 -12.90 4.87 -7.80 -18.07 -18.07
42.00 0.91 3.07 3.07 54.50 1.16 -5.63 -5.63 5.37 0.04 -9 .66 -9.66
40.50 
42.75
40.50

-2.70
6.21
-3.86

-0.61
7.56
-0.61

-0.61
4.91
-0.61

34.38
63.75
66.00

13.21
1.19

-21.89

-40.26
-6.59

-40.67

—40.26 + * 10.38 ** 14.29

3.45 -21.59 
3.30 -21.66 
5.35 17.91

-42.02
-44.54
-10.08

-42.02
-44.54
-10.08

42.75
39.00

1.48**-8.77
4.91

-4.29
4.91

-4.29
59.2562.50

1.72**16.55
0.85
6.23

2.60*8.23
5.70
6.30

-1.51**13.77
-4.20**5.86

-4.20+*5.88
42.75 2.70 4.90 4.90 52.75 -4.95 -8.66 -8.66 5.37 1.65 -9.66 -9.66

Prlya
KC 78 
MC 84
Arka Harit 
MC 82 
MC 78 
MC 66 
MC 49 
MC 69 
MC 34
Priya a MC 78 
Priya a MC 84 
Priya a Arka Harit 
Prlya x MC 82 
Priya x KC 79 
Priya x MC 66 
Priya x MC 49 
Prlya x MC 69 01



Tmttlm 30. Continued
— — —

Priya x
MC 78 x MC @4 
MC 78 x Arka Harlt 
HC 78 x MC 02 
MC 78 x MC 79
MC 78 x MC 66 
MC 78 X MC 49 
MC 78 x MC 69 
MC 78 x MC 34 
MC 84 x Arka Harit 
MC 34 x MC 92 
MC 84 x MC 79 
MC 84 x MC 66 
MC 84 x MC 49 
MC 84 x MC 69 
MC 84 x MC 34 
Arka Harit x MC 82 
Arka Harit x MC 79 
Arka Harit x KC 66

2 3 4 5 1

39.75 -1.85 -1.23 -2.45 49
40.50 -3.86 -3.00 -0.61 49
43.00 2.08 3.00 5.52 26
40.50 -0.61 1.88 -0.61 62* * * *39.25 -7.92 -5.99 -3.68 86
41.50 -2.30 -0.59 1.84 58
42.15 0.30 1.19 3.68 49
40.25 -4.48 -3.50 -1.23 50
41.50 1.22 3.11 1.84 44* **40.00 -5.88 -5.88 -1.84 34
31.25 -4.56 -1.26 -3.68 59
41.50 -3.49 -2. 35 1.84 69
42.75 —0 . 58 -0.59 4.90 56
41.75 -4.30 -1.76 2.45 53
43.00 1.19 1.18 5.52 57
44.50 7.55 1.06 9.20 53
44.50 7.60 11.32 8.59 41
41.50 -3.49 -2.35 1.84 68* **40.50 -5.81 -4.70 -0.61 43



7 8 9 10 11 12 12
25 —6 .64 -14.71 -14.71 4.07 -3.22 -18.07 -18.07
75 4.46 -0.50 -13.06 4.22 -6.11 -8.65 -28.99
75 -20.15 -46.50 -53.68 3.35 -10.37 -27.57 -43.69
25 9.69 -8.79 7.79 3.15 -11.27 -31.89 -47.06
25 + *10.22 -22.47 49.35 3.80 -1.94 -17.84 -36.13
00 **11.54 -1.20 0.43 5.70 11.22 1.33 -4.20
00 3.43 -1.01 -15.15 5.55 13.85 0.29 -6.72
00 1.52 -6.10 -13.42 4.80 0.30 3.89 -19.32
75 -3.76 -5.29 -22.51 4.37 0.00 -5.41 -26.47
50 -3.83 -31.00 -40.26 3.25 -10.03 -25.71 -45.37
R8 1.48 -12.09 3.90 3.35 -2.19 -23.43 -43.69
00 -0.17 -37.91 19.48 3.95 5.33 -9.71 -33.61
75 4.37 -3.40 -1.73 4.85 -0.03 -13.70 -18.49
75 8.04 7.50 -6.93 5.57 ** **17.37 8.75 -6.36
00 1.21 -4.23 -11.69 4.12 -8.33 -10.81 -30.67
25 9.51 6.50 -7.79 4.37 2.94 0.00 -26.47
00 -8.89 -39.93 -29.00 2.90 8.92 1.75 -51.26
25 2.63 -31.65 18.18 2.95 -1.26 -5.60 -50.42
50 8.07 -25.96 -24.68 4.12 -2.65 -26.67 -30.67



Arka Harit x 49 39.25 -10.03 -7.65 -3.68 43.88 23.51 -11.11 -23.80
Arka Harit at MC 69 4 2.50 0.00 0.C0 1.75 41.00 9.33 -23.00
Arka Harit x HC 34 40.50 -2.11

38.50 -7.50
42.50 2.10
40.25 -4.73
41.75 1.52
44.25 10.63
42.50 -2.30
41.00 -7.08
42.50 -1.16
42.50 1.49
41.50 -5.95
44.50 3.49
42.50 1.49
40.50 -7.16
43.75 2.94

0.62 -0.61 32.50 5.78 -31.22
-3.14 -5.52 99.25 a  a10.58 -10.79
6.92 1.75 65.25 2.75 -4.40
1.26 -1.23 68.50 a a16.35 0.37
5.03 2.45 63.50 4.53 -6.96

11.32 8.59 53.50 -7.35 -21.61
-2.30 1.75 96.25 **13.24 -13.40

a  a-5.75 0.61 103.38 a a28.77 -6.97
0.00 1.75 64.25 -21.88 -42.25
5.59 1.75 57.25 -27.76 -48.50

a  a—4 .60 1.84 65.25 A A20.55 A A 11.06
4.70 9.20 54.25 -3.13 -7.66
5.59 1.75 55.75 5.19 -5.11

* a-4.71 -0.61 58.75 A A14.08 A A10.33
8.70 7.36 61.75 A A27.65 -48.08
3.73 2.45 46.75 -6.97 -12.21
2.22 2.22 4.95 4.29 4.95
2.91 2.91 6.51 5.26 6.51

11

4.42 10.97 —13.66 -25.63
-29.00 3.12 -16.39 -32.43 -47.48 
-43.72 3.32 -4.66 -19.39 -44.12
71.86 3.27 16.96 4.80 -44.96
12.99 3.35 -17.28 -40.44 -43.70 
18.61 4.02 5.92 -21.46 -32.35
10.00 3.87 9.15 -16.22 -34.87
-7.36 2.e0 -15.15 -32.12 -52.90
66.67 3.70 -15.42 -34.22 -17.82 
79.22 3.92 -4.05 -23.41 -34.03
11.26 3.e7 0.00 -16.22 -34.87
-0.87 3.37 -6.90 -18.18 -43.28
12.99 5.27 -1.86 -6.22 -11.34
-6.06 4.37 -14.63 -22.22 -26.47 
-3.46 3.89 -20.20 -30.04 -34.02
1.73 4.55 -6.67 -11.22 -23.53
6.93 4.58 20.76 -10.54 -22.94

-19.05 4.12 -5.71 -10.81 -30.67
4.95 0.39 0.33 0.39 0.39
6.51 0.52 0.44 0.52 0.52

KC 69 X MC 34 
CD (p-0.05)
CD (p—0.01)

CJl
C O

MC 82 x MC 79 
RC 02 X KC 66 
MC 82 x MC 49 
MC 82 x MC 59 
MC 82 x MC 34 
MC 79 x MC 66 
MC 79 x MC 49 
MC 79 x MC 69 
KC 79 x KC 34 
HC M  X HC 49 
MC 66 x MC 69 
MC 66 x MC 34 
MC 49 x KC 69 
MC 49 x MC 34



to first female F e m a l e  f l o w e r a / n l s n t  P e r c « n t a g «  of femaleflower opening 'emale r
Parents/Crosaea --------- -------------  -----------------------  ------------- ------- -

Mean RH
(%)

HB
(*)

SH
(%)

Mean RH
(%)

HB
(%)

SH
(%)

Mean RH
(%)

HB
(%)

SH
(%)

1 2 3 4 5 6 7 8 9 10 11 12 13

Prlya 42.50 63.50 5.95
MC-78 45.25 49 .63 5.10
MC-84 46.75 53.88 4.25
ArXa Harit 46.25 27.88 3.15
MC-82 41.00 90.00 2.55
MC-79 47.50 105.25 2.75
MC-66 43.50 70.25 6.05
MC-49 37.50 57.25 5.95
MC-69 43.75 61.25 5.75
MC-34 37.75 67.25 4.25
Prlya x MC-78 45.75 4.27 7.64 7.65 54.00 -4.53 -14.96 -14.96 5.35
Priya x MC-84 45.25 1.40 6.47 6.47 47.75 -18.63 -24.80 -24.80 4.45
Priya x Arka Harit 
Priya x MC-82 
Priya x MC-79 
Priya x MC-66

44.50
40.25
45.25
43.25

-0.28**3.59
0.55
0.58

4.71
-1.82
6.47
1.75

4.71**
-5.29
6.47
1.76a e

37.25
70.00
91.00
70.50

-18.46
4.87 ★ ★ 7.85
5.40

-41.50
-22.00
-13.30
0.35

-41.50 ** 10.24 ** 4 3.30 ** 11.00

4.50
3.40
5.40 
6.05

Priya x MC-49 
Priya x KC-69

40.75
40.25

2.03**-6.09
8.67
-5.29

★ ★ -4.12 **-5.29
61.00
57.25

0.83 ★ ★ 8.21
-3.93
-9.64

-3.93
-9.84

5.95
5.80

4.40 -10.00 -10.00
-0.13 -25.25 -25.21
-1.09 -24.57 -24.37
-0.20 -42.85 -42.85
24.10 -9.24 -9.24
0.83 0.00 1.68
0.00 0.00 0.00

-0.85 -2.52 -2.52



t»l« J 1 . Continued
1 2

Prlya x MC-34 39.75
MC—7 3 x ii**—84 45.75
MC-78 x Arka Harit 44.50
MC-78 x MG-82 42.25
KC-78 x MC-79 46.00
MC-78 x MC-66 41.00
MC-78 x MC-49 40.25
MC-79 X  MC-69 42.39
MC-78 x MC-34 39.25
MC-84 x Arka Harit 43.75
MC-34 x MC-82 41.13
KC-84 x MC-79 46.75
MC-84 x MC-66 41.50
MC-84 x MC-49 37.88
MC—84 X MC-69 44.13
MC-84 x MC-34 39.50
Arka Harit x MC-82 46.63
Arka Harit x MC-79 46.00
Arka Harit x MC-66 40.25

3 4 5 1

-0.93 5.30 **-6.47 64
-0.54 1.10 7.05 51*-2.51 1 .44 4.70 37
1.50 3.05 -0.58 66

-0.54 1.66 8.20 75** ** ★ ★-7.60 -5.75 -3.53 65
-2.57 7.33 * *  -5.29 55**-4.78 -3.42 -0.58 55**-5.42 3.97 **-7.64 57* * *★ *★-5.91 -5.42 -2.94 33* ★ -6.26 0.00 *★-3.52 67
-0.79 0.00 ★ * 10.00 77* * £ k ★ ★-7.52 -4 .60 -2.35 59**-9.96 0.67 **-11.18 56*-2.48 0.57 3.53 53**-6.50 4 .64 ★ * -7.06 54
6.87 13.41 9.41 45
-1.60 0.54 8.23 85** ** * *-10.02 -7.47 -5.29 35

7 0 9 10 11 12 13

00 2.10 -4.00 0.70 4.70 -7.80 -21.00 -21.00
25 0.97 -4.87 -19.29 4.85 3.70 -4.90 -18.49
25 3.87 -24.90 -41.13 4.30 4.20 -15.68 -27.73
00 -0.05 -26.67 3.94**18.10

3.95 3.27 -22.55 -33.61
00 -0.03 ★ ★ 8.86

-28.74 3.75 -4.45 -26.47 -36.97
25 -7.12 2.75 5.50 -1.34 -9.09 -7.56
25 3.39 -3.50 -12.90 5.60 1.36 -5.85 -5.80
00 -0.79 -10.20 -13.30*★9.00

5.80 6.90 10.88 -2.52
75 -1.18 -14.12 4.70 0.53 -7•0O| -2.10
25 -18.65 -38.20 -47.60 3.50 -5.40 -17.65 -4.12
63 -5.60 -24.90 5.90 ★ *21.251

3.15 -7.35 -25.85 -47.05
00 -3.22 -26.84 3.50 0.00 -17.64 -41.11
75 -3.73 -14.90 -5.90 5.30 2.90 -12.40 -10.92
50
50
50

2.38
-7.05
-1.00

-1.31
-12.65
-18.95

-11.02
-15.70
-14.10

5.35
5.80
4.45

4.90 -10.08 -10.00 
16.00 0.87 -2.52 
4.70 4.70 -25.21

00
00
00

-23.64 ★ * 27.69
-28.66

-50.00
-19.24
-50.17

-29.10**33.84
-44.80

2.25 <
3.15
5.65

-21.00 -28.57 -62.18 
6.78 0.00 -47.06 

22.80 -6.61 -5.04

Gontd.
cnoo



T aJblm  3 i . C o n t i n u e d

1 2 3 4 5 6 7 e 9 10 11 12 13
Arka Harit x MC-49 38.50 -7.92 2.67 * *-9.41 37.00 -13.07 -35.37 -41.70 5.75 **26.371 -3.36 -3.36
Arka Harit x MC-69 49.50 -7.78 * *-5.14 #*-2.35 33.00 -25.95 -46.10 -48.00 4.10 -9.90 -28.69 -31.09
Arka Harit x MC-34 39.50 -5.95 4.64 **-7.06 33.00 -30.62 -50.90 -48.00 4.00 8.10 -5.88 -32.77
MC-82 x MC-79 43.13 -2.50 4.88 1.18 95.00 * *14.87 -9.70 **49.60 2.70 1.10 -1.82 -54.60
MC—82 x MC—66 42.25 0.29 3.05 -0.58 87.00 ★ *8.58 -3.30 **37.00 4.15 -3.40 -31.40 -30.25
MC-82 X MC—49 * *36.88 -5.90 -2.00 • * *-13.53 69.00 -6.28 -23.30 **8.70

- A  _
3.25 -23.50 -45.38 -45.38

MC-82 x MC-69 42.50 0.29 3.60 0.00 68.50 -9.4 2 -23.80 7.80 2.65 -36.14 -53.91 -55.46
MC-82 x MC-34 37.50 -4.70 -0.66 ■ **-11.76 71.00 -9.70 -21.10 **11.80 3.90 **14.30 -8.24 -34.45
MC-79 x KC-66 44.83 -1.37 2.87 5.29 87.00 -0.85 -17.33 37.00 4.25 -3.40 -29.75 -28.57
RC-79 x MC-49 39.00 -8.10 4.00 it it-8.24 75.00 -7.69 -28.70 **18.10 4.05 -6.89 -31.93 -31.93
KC-79 x KC-69 41.50 -9.04 **-5.14 **-2.35 89.00 ★ ★ 6.90 -15.40 ★ ★40.10 3.25 -23.52 -43.48 —45# 38
KC-79 x MC-34 37.75 -11.44 0.00 **-11.18 78.00 -9.56 -25.90 **22.80 3.50 0.00 -17.65 -41.11
KC—66 x KC-49 37.00 -8.50 -1.33 ★ *-12.94 78.50 **7.45 -2.50 ★ * 7.87 6.25 4.17 *3.31 5.00
MC-66 x MC-69 42.00 -3.72 

33.25 -5.85
-3.45 ★ *-1.18

a  . _a_
58.00 -11.78 -17.43 -8.71 5.85 -0.85 -3.30 -1.66

KC-66 x MC-34 1.32 ir w -10.00 61.50 -10.56 -12.50 3.10 5.10 -0.97 •-15.70 -14.20
MC—49 x KC-69 37.75 -6.9 3 0.67 ♦-11.17 57.25 -3.37 -6.50 -9.80 5.40 -7.69 -9.24 -9.20
MC—49 x MC-34 35.13 -14.10It ̂

★ *-17.25 it it-17.25
M A

63.50 2.00 -5.57 0.00 6.15 **20.58 3.961 3.36
MC-69 x MC-34 38.13 -6.44 0.66 W W-10.59 62.50 -2.70 -7.06 -1.57 5.151 3.00 -10.43 -13.44
CD (p-0.05) 2.22 1.92 2.22 2.22 4.18 3.63 4.18 4.18 0.34 0.29 0.34 0.34
CD (p-0.01) 2.91 2.52 2.91 2.91 5.50 4.77 5.50 5.50 '0.45 0.39 0.45 0.45



Plata*27. MC 60 x MC 49, an early flowtiliy
standard hctcrotlc 7j Hybrid

Plate-28*





MC-82 x MC-79 (71.86%) and MC-79 x MC-66 (66.67%) in 
second and MC—82 x MC—79 (49.6%), Prlya x MC-79 (43.3%)

(4J).1%) in third seasons.

Percentage female flowers

Significant relative heterosis was observed in 23 
hybrids in first, 12 in second and eight in third seasons. 
The highest values %/ere recorded by Priya x MC-79 (28.36%) 
followed by MC-82 x KC-49 (22.13%), MC-49 x MC-34 (20.81%) 
and Arka Harit x KC-69 (17.82%) in first MC-49 x MC-34 ,
(20.76%) followed by Priya x MC-79 (17.91%), MC-84 x MC-49 
(17.37%) and MC-82 x MC-79 (16.96%) in second and Arka 
Harit x KC-49 (26.37%), Priya x MC-79 (24.14%), Arka Harit 
x MC-6 6 (22.8%) and MC-49 x MC-34 (20.50%) in the third 
seasons.

Significant hoterobeltiosls for percentage of female 
'"lowers was observed in fiV'-’ nyL'r.lds in the* nc'confl nnd thrco 
in the third seasons. MC—78 x MC—49 (13.85/*) nnd MC—84 x 
MC-4 9 (8 .7 5%) during second season possessed considerable 
heterobeltiosls. It w«s not significant In the third
season.



Standard heterosis was significant in 4 crosses 
in the first* one in second and two in the third seasons. 
Priya x MC-49 (7.91%), MC-49 x MC-34 (7.91%), MC-49 x 
MC-69 (7.1%) and MC—78 x MC—49 (4.72%) in first, Priya 
x MC-49 (5.88%) in second and MC-66 x MC-49 (5.00%) and 
MC—49 x MC— 34 (3.36%) in the third seasons were the 
crosses possessing significant standard heterosis.

g. Days to picking maturity

Relative heterosis was observed only for 12 crosses 
in first and four crosses in second season. The hybrids 
showed comparatively poor heterosis for maturity.

Heterobeltiosis was observed in five crosses in 
first and only one in the second season.

Standard hotcrosio for maturity was observed in 27 
crosses in the first season. Higher values of standard 
heterosis (-15.70%) wero observed in Priya x MC-69, rriya 
x MC-34 and MC-84 x MC-69 (Plate 20) in the first season. 
Hone of the crosses had shown significant standard hotor-

osis in the second season.

Th. 55 g.notyp.. did not dlff.r.d significantly 

for picking maturity in th« thiJPfl
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h. Yield/plant

Out of the 45 hybrids, 32 had significant relative 
heterosis in first, four in second and seven in third 
seasons. The maximum relative heterosis of 127.2% was 
recorded by Arka Harit x MC-79 followed by Arka Harit x 
MC-49 (63.83%), KC-78 x KC-79 (50.19%), Priya x MC-79 
(30.75%) and MC-79 x MC-69 (29.55%) in the first season.
In the second season also Arka Harit x MC-79 recorded the 
maximum relative heterosis (45.45%) followed by KC-82 x 
MC-79 (26.17%) and Priya x KC-49 (17.91%). In third 
■oason Arka Harit x MC-69 (23.12%) ranked first in relative 
heterosis followed by KC—62 x KC—79 (21*95̂ ®) and Arlca 
Harit x KC-34 (21.2%).

Heteroboltiosic for yield was observed for six 
crosses in first, four in second and two in third seasons. 
Maxirum velueo of hetorobeltiosls were observed In hybrids 
Arka Harlt X MC-79 (117.17%) end HC-49 x l'C-34 (17.34%) 
(Pl.t. 29) in th. first. Arks Herit X MC-79 p.09%) and 
KC-S4 X MC-49 (6.32%) 111 second snd f.C-78 x MC-66 (10.00%) 
(Plat. 30) end MC-49 x MC-34 (6.24%) in the third ...sons.

Standard h.t.ro.1. for yl.ld/pl.nt we. significant
ur ,e n Ar,'\) and HC-78 x MC-M J4%) in only for MC-78 x MC-66 17.4*''



Flete-29. MC 49 x MC 34, heterobeltiotic
Fj hybrid for yield

Plate-30. MC 70 x MC 66, heterobeltiotic
Fj hybrid for yield



PLATE—29



yield and fruits/plant during first

Faren tst/Cpo* ses
Days to picking maturity
Mean RH HB SH

<%) (10 (*)

-14.04
-5.26
-5.26
-5.264r 4-P. 77* * 15.78

0.00

**
1 2 . 2 0**15.78



season

Kean
0 3 7

Yield/plant
RH HB
(%) (%)

Fruits/plant
. . .  

SH 
(%)

10.19
9.55
10.45
3.19
2.50
3.50 

10.18
8.65
8.85
7.45
10.40 
10.50
8.40
6.15
8.95
10.40
9.80

1 0 . 1 0

--

Kean

T o

RH
<%)
11

HB
(*>
12

3H
(%)
13

**5.34
1.74**25.56

-3.07**30.75
2.13
4.03**
6.1 0

47.00
17.57 -17.57 
39.65 -39.65 
12.17 -12.17 
2.21 2.06

-3.83 -3.83
- 0 .8 8  - 0 .8 8

34.75
75.25 

101.00  
64.00
61.75
51.25

10.10 0.98 0.98
7.42 -8.29 -8.29
-0.35 -32.20 -32.20
7.11 -15.67 46.82

it it23.74 -9.82 **97.07**9.70 2.81 •*24.87** ** **26.83 20.49 20.49
2.24 0 . 0 0 0 . 0 0



Priya x MC 34 12.00 -8.57 0.00 -15.
MC 78 X MC 84 12.25 -4.85 -2.00 -14.
MC 78 x Arka Harit 13.25 4.43 6.00 -7.
MC 78 X MC 82 13.00 1.89 4.00 -8 a
MC 78 x MC 79 14.00 4.67 12.00 -1.
NC 70 I KC 66 13.00 0.00 4.00 —6 «
HC 78 x BC 49 12.25 -3.92 -2.00 -14.
MC 78 x MC 69 13.25 8.16 10.42 -7.
MC 78 X MC 34 13.50 10.20 12.80 -5.
MC 84 x Arka Harit 13.50 3.35 5.88 -5,
MC 84 X MC 92 13.00 -4.59

M m.
1.89 -0.

KC 84 x MC 79 13.cr t 4-5.45 -1.89 -8.
MC 64 x MC 66 13.50 1.00* i .e 9** -4,
MC 84 x MC 49 12. SC -4.76 -3.95 -12.
MC 84 X MC 69 12.00 -4.95 0.00 -15,
HC 64 x MC 34 12.50 -1.00 4.17 -12,
Arka Farit x r.C 92 13.00 -3.26 1.96 -8,
Arka Harit x KC 79 14.OC 3.23 9.eo -1,
Arka Harit x MC 66 13.00 -1.42 1.96 -3,

Ml



A A,78 10.10 A A14.51

i I
l 

I
0 

1
• 

i
CD 

1 
03 

1 1 1
1 

1 
O • 

1 
CD •
i

56.50 -1.55* A,04 16.60 A A6.00 1.44 4.00 42.50 AA7.60
a a,02 7.40 A A16.17 -22.51 -27.38 28.25 -7.80
a a,77 7.40 AA22.02 -22.51 -27.38 77.25 AA17.01
,75 9.80 A A50.19 2.62 -3.83 90.00 AA24.35AA,77 10.95 A*11.03 AA A A7.62 7.46 71.00 AA35.23A*,04 10.10 A A11.00 5.76 0.88 64.75 AA45.71AA,02 9.75 AA5.98 2.09 -4.32 51.00 AA9.97
,26 9.55 -4.11A A19.50

0.00 —6.30 01.50 A A 18.00
,26 0.15 -22.00 -20.00 2e.oo 2.28 <AA,77 7.10 A A9.65 -32.01 -30.32 71.00 A A13.15 -AA.77 8.20 * it17.56 -21.53 -19.53 82.25 A A10.96 -
,26 10.00 -3.03 -4.31 -1.86 62.00 A A25.88A A.28 10.50 AA10.00 0.48 3.04 52.00 A A26.25
*  ★  .78

M m
9.75 1.04 -6.69 -4.32 44.75 3.77 -* 9,2e 9.05 1.12

- a _
-13.40 -11.19 51.25 4.86 -

.77 3.30 *  9  16.00 3.45 -67.60 55.50 3.02 -

.75 7.60 A A127.20 117.14 -25.54 124.50 A A90.80A A.77 6.05 -9.46 -40.54 -40.66 A A50.75 25.70 -

8.3$

A A14.06 
* a  40.76

2.00
0.00

**

50.f 3
75.61
38.54
26.34
-0.49

a a
20.00

a a38.54aa80.49
a a20.98

1.46
12.68
0.00

A Ae.29AA

Contd.
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Tatlc 3 , Continued
1 2

Ark* Harit x >*C 49 12.50
Arka Harit x HC 69 12.50
Arka Harit x HC 34 12.50
MC 82 X MC 79 14.00
HC 82 X IX 66 14.00
MC 82 x MC 49 13.25
MC 82 x MC 69 14.50
MC 82 x HC 34 13.25
MC 79 x KC 66 13.75
HC 79 x MC 49 13.75
MC 79 x MC 69 13.75
MC 79 X KC 34 13.50
MC 6 6  X HC 49 13.50
MC 66 x IJC 69 13.00
MC 66 x MC 34 13.00
MC 49 x MC 69 13.75
MC 49 x MC 34 12.50
KC 69 X HC 34 13.50
CD (pvC.05) 0.03
CD (p-C.Ol) 1.09

0 10 11 12

0*48
0.48
0.92
1. r2 

-1.85 
11.54
1.93
-0.90
0.91 
4.76 
2.84
1.e7
1.96
1.96 

1 0 . 0 0
0.00
12.37
0.51
0.67

-1.96 -12.8?
4.16 -12.2?
4.16 -12.2? 
0.00 -1.75
3.70
1.92
20.83
10.41
1.85 **-5.76
14.50
12.50
3.85 
0.33 
0.33
14.50 
4.16
13.50 
0.83 
1.09

-1.75
-P.02
1.75**-e.02
-3.51
-3.51
-3.51
-5.26
-5.26★-8.77**-8.77
-3.51 * ♦ -12.28
-5.26
0.83
1.09

9.70
6.15
6.15
3.05 
6.12
4.75
7.05 
6.55 
9.10 
5.60 
0.00 
7.00
9.75 
9.85 
9.25 
9.30
10.15
0.15
0.34
0.45

**63.05 12.12 -40.66 32.25
2.15 -30.51 -4.01 30.00a a15.60 -17.45 -4.01 40.50
1.67 -12.96 -70.06 ICO.00**4.30 -34.90 -35.08 80.50

-14.79 -45.09 -53.38 72.00**24.22 -20.34 -30.08 67.50**62.00 -12.00 -35.72 82.00**10.46 -20.39 -20.51 94.50
-7.02 -35.26 -45.04 91.00**29.55 -9.66 -21.44 08.00+*27.85 -6.04 -31.31 94.50
3.59 -4.18 -4.32 75.00
3.55 -3.19 -3.34 57.00* *4.96 -9.09 -9.22 60.00**6.29 5.08 -8.73 58.50**26.09 17.34 -0.39 72.00
0.00 -7.91 -20.02 56.00
0.29 0 . 34 0 . 34 4.22
0.39 0.45 0.45 5.54

0.58 -30.43 -36.56 
0.12 -40.00 -41.46 
1.25 -34.15 -20.90 

-0.62 -10.71 **
6.27 -9.80
6.37 -19.33 

-3.09 -24.37
e.ge -8.12
8.46 -15.63 
15.09 -18.79 
8.64 -21.43 
8.93 -21.43 
38.40 -33.04
1.56

-3.00
21.71
33.80
1.35
3.65
4.79

-8.43 
-3.61 
—6. OEM 
17.07 
-8.94 
4.22 
4.54

cncn



i 33m Mean parfoncano* of parents and F. hybrids and extent of heterosis for picking maturity, 
yield and fruits/plant during second season

Parents/Crosses
Days to picking maturity Yield/plant Fruist/plant

1 aan RH
<%)

HB
<*)

SH
(%)

Kean RH
(%)

HB
(%)

SH
(%)

Mean RH
<%)

HB CH
<%)

1 2 3 4 5 6 1 8 9 10 11 12 13

Priya 12.25 9.13 40.50
MC 78 12.88 P.25 35.88
MC 84 12.75 8.70 36.00
Arka Harit 13.13 3.08 15.50
HC 82 14.25 2.38 57.50
MC 79 13.38 2.98 97.75
MC 66 12.50 8.63 43.25
MC 49 12.88 7.63 37.00
MC 69 13.25 7.25 35.00
MC 34 12.00 6.75 34.25
Priya x MC 78 12.63 0.00 2.04 2.04 8.63 -0.72 -5.48 -5.48 38.25 0.33 -5.56 -5.56
Priya x MC 84 13.25 6.00 8.16 8.16 8.75 -1.82 -4.11 -4.11 37.50 1.96 -7.41 -7.41
Prlya x Arka Harlt 13.50 5.88 10.20 10.20 4.75 -22.13 -47.95 -47.95 28.00 0.00 -30.86 -30.86
Priya x MC 82 13.75 3.77 12.24 12.24 5.50 -4.35 -39.73 -39.73 43.25 -11.73 -24.78 6.79
Priya x MC 79 13.00 -1.89 6.12 6.12 4.13 -31.82 -54.79 -54.79 53.00 -23.33 -45.78 30.86*
Priya x MC 66 12.50 1.00 2.04 2.04 8.75 -1.40 -4.11 —4 .11 42.75 2.08 -1.16 5.56** ** ** ** * *
Priya x KC 49 12.75 0.99 4.08 4.08 9.88 17.91 8.22 8.22 42.75 10.32 5. 56 5, 56



1 2 3 4 5 6 *

Priya * PC 69 12.75 0.00 4.08 4.08 7.58 -7,
Priya * MC 34 12.75 5.15 6.25 4.08 7.50 -0,
MC 78 x MC 84 13.13 1.96 1.96 6.12 8.45 -0,
RC 79 x Arka Harit 13.00 0.00 1.96 6.12 4.63 -18,
MC 79 x MC 82 13.25 -1.85 3.92 8.16 3.63 -31,
MC 78 X KC 79 13.25 0.95 3.92 8.16 4.50 -37,
MC 78 X MC 66 13.50 6.93 8.00 10.20 8.78 4,
MC 78 x MC 49 13.25 2.91 3.92 8.16 8.38 5,
MC 78 x MC 69 12.75 1.92 0.00 4.08 7.75 0,
MC 78 x MC 34 13.25 7.07 10.42 8.16 7.50 0,
MC B4 i Arka Harit 12.75 -1.92 0.00 4.08 4.43 -24,
MC 94 x MC 82 12.75 -5.50 0.00 4.08 3.83 -30,
MC 84 x KC 79 13.00 -0.95 1.96 6.12 4.70 -19,
MC 84 x MC 66 12.75 0.99 2.00 4.08 8.13 -6,
MC 84 X MC 49 13.00 0.97 1.96 6.12 9.25 13.
MC 84 x MC 69 13.00 0.00 1.96 6.12 8.00 0,
KC 84 x MC 34 12.00 —0 .03 0.00 2.05 8.13 5.
Arka Harit x MC P2 13.00 -5.45 -1.89 6.12 2.63 -3.
Arka Harlt x MC 79 13.00 -2.80 1.89 6.12 4.40 45,
Arka Harit x 66 12.00 -6.eo —4 . 00 2.05 4.25 -27.



.45

.55

8------
-16.99
-17.81

.29 -2.87

.32 -43.44 

.76 -56.06 

.55 -57.52

.00

.51

.00

.00

1.74 
1.52 

-6.06 
-9.01 

.84 -49.13 

.92 -56.03 

.50 -45.98

.20**.32

.31

.18

-5.80
6.32
-8.05
-6.61

67 -14.63 ** **45 43.09

-16.99
-17.81
-7.39
-49.30
-60.27
-61.59
-3.84
- 8.22
-15.07
-17.80
-51.51
-58.08
-48.49
-10.75
1.36

-12.33
-10.95
-17.23
-51.78

36.75
33.75
34.50
24.00
47.50 
75.25
39.75
39.00
35.50 
31.7sl
30.75
51.50
61.75
41.75
38.00 
33.25
33.75
33.50
61.00

-2.65 -9.26 -9.26
-9.70 -16.67 -16.67 
-3.83 -4.17 -14.81
-6.34 -32.87 -40.74 
1.88 -17.39**12.73
0.63
7.22

**23.02
-8.09
5.41

17.20**85.00
-1.85
-3.70

0.35 -0.70 -12.35
-9.29 -11.19 -21.60
19.42 -14.58 -24.07
10.16 -10.43 27.16
-7.66 -36.83 52.47
5.36 -3.47 3.09
4.11 2.70 -6.17

-6.33 -10.14 -17.90
-3.91 -8.78 -16.67
-8.22 -41.74 -17.20 ** ** ** 7.73 37.60 50.62



Arka Harit x MC 49 13.00 -0.95 0.00 6
Arka ftarit x MC 69 13.38 1.87 1.87 10
Arka Harit x MC 34 12.75 0.99 

*  * 6.25 4
MC 82 x MC 79 12.75 -8.10 -5.56 4
MC 82 X MC 66 12.75 -4.67 2.00 4
MC 82 x HC 49 13.25 -2.75 1.92 8
KC 82 x KC 69 12.75 -4.67 -3.77 4
MC 82 X MC 34 13.25 0.95 10.41 8
MC 79 x HC 66 12.75 -1.92 2.00 4
KC 79 X KC 49 13.25 0.00 1.92 8
KC 79 X KC 69 12.75 -4.67 -3.71 4
MC 79 x KC 34 12.50 -1.96 4.17 2
MC 66 x KC 49 12.50 -1.96 0.00 2
MC 66 X MC 69H p p T K H  ■ 1 12.00 -6.80 -12.00 2
MC 66 x KC 34 13.00 6.12* 6.33* 6
MC 49 x KC 69 12.25 -6.67 -5.76 0
MC 49 x MC 34 13.25 6.00 10.42 8
MC 69 x KC 34 13.25 4.95 10.42 8
CD (p-0.05) 0.96 0.82 0.96 0
CD (p-O.Ql) 1.26 1.08 1.26 1



1 I6 7 8 9 10 11 12 13
12 3• 88 -27.57 -49.18 -57.50 23.25 -11.43 -37.16 -42.59#* *#.20 4.68 -9.44 -35.52 -40.76 40.00 58.42 14.29 -1.23
08 4.63 -5.85 -31.48 -49.32 21.75 -12.56 -36.50 -46.30
00 3.38 A A26.17 **13.45 -63.01 73.00 -5.96 -25.32 **80.24
,08 .55 -17.25 **4 -47.25 -50.13 51.50 2.23 -10.43 27.16
,16 **3.60 -24.00 -50.16 -58.36 49.00 3.70 -14.78 20.99
,08 3.83 -20.52 -47.24 -58.08 53.75 **16.21 -6.52 32.72

- M.

,16 3.88 -15.07 -42.59 -57.53 47.25 3.00 -17.83 * w16.67
,08 4.38 -24.57 -49.28 -52.05 61.00 -13.48 -37.60 W W50.62

• ** **.16 4.eo -9.43 -37.05 -47.39 73.25 8.72 -25.06 80.86
• **.08 4.40 -13.96 -39.32 -51.78 53.25 -19.77 -45.22 31.48

.04 3.38 -30.59 -50.00 -63.01 42.75 -35. 231-56.27 5.56
» • ** ** **.04 8.3e 3.08 -2.89 -8.22 53.25 32.71 23.12 31.48
. **.05 7.38 -7.09 -14.49 -19.18 44.75 14.31 3.46 10.49
• ** #*

.12 7.15 -0.70 -17.01 -21.64 43.50 12.66 0.58 8.02
•

-20.55 ** ** **
.00 7.25 -2.52 -4.90 51.00 41.66 37.83 25.93** ** **
.12 7.20 0.17 -5.57 -21.09 52.00 45.96 40.54 28.40** ** 1.23.16 7.38 5.35 1.72 -19.18 41.00 18.41 17.14
.96 0.59 0.51 0.59 0.591 2.68 2.31 2.60 2.68
.26 0.77 0.67 0.77 0.77 3.52 3.04 3.52 3.52



Table 3-r. *Htan performance of parents and F hybrids and extant of heterosls for days to pickingC U V J  .J*. A ft VJi X. l i e  \ . c x . u ^n bitter gourd during third season

parent a/Cros ses
Days to picking maturity Yield/plant Fruits/plant
Mean RH HB SH 

(%) (%) (%) Meani 1 RH I LB
{%) (%) — 

cn 
i

£ 
1

i

Meanl RH HB 
(%) (%)

SH
(%)

1 2 3 4 5 6 i e 9 10 11 12 13
Priya 13.00 9.63 46.50
MC-78 12.25 9.05 44.75
MC—84 13.25 9.25 33.00
Arka Harit 13.75 3.38 16.75
MC—82 14.25 2.05 85.25
MC-79 14.00 3.08 99.50
MC-66 12.75 10.25 59.00
MC-49 12.50 8.50 41.00
MC-69 12.75 7.78 45.13
MC-34 12.25 7.03 55.25
Priya x MC-78 13.50 6.90 10.20 3.84 9.05 -3.00 -5.97 -5.97 47.00 3|01 1.08 1.08
Priya x MC-84 12.75 -2.85 -1.92 -1.92 7.78 -■17.60 -19.22 -19.22 37.00 -2.75 -20.43 -20.43
Priya x Arka Harit 13.25 -0.93 1.92 1.92 5.27 19.00 -45.30 -45.30 27.00 -14.00 -41.94 -41.94**
Priya x MC-82 13.50 -0.92 3.85 3.85 4.43 -•24.20 -54.03 -54.03 52.50 -20.30 -38.42 -12.90
Priya x MC-79 
Priya x MC-66

13.75
12.75

1.85
-0.97

5.77
0.00

5.77
-1.92

5.20 - 
10.12

18.00 -45.97 -45.97 
1.70 -1.38 15 • 041

67.50
51.00

-7.53 -32.16 45.16 
-3.32 -13.56 9.68

Priya x MC-49 13.25 3.92 10.41 1.92 8.74 -3.61 12.99 -9.24 42.50 -2.80 -8.60 -8.60
Priya x KC—69 13.00 0.97 1.96 0.00 7.93 -8.80 -17.61 -17.61 41.50 -9.40 -10.75 -10.75

onno

Contd



1 a 3 4 5 16 7 B 9 10 11 12 13

Prlya x MC-34 12.50 •OpH 2.04 1 Ul • CD *

MC-78 x MC-84 13.50 5.80 10.20 3.84
MC-78 x Arlca Harit 13.00 0.00 6.12 0.00
MC-78 x MC-82 13.00 -1.89 6.12 0.00
MC-78 X MC-79 13.50 2.86 10.20 3.84
MC-78 X MC-66 12.75 2.00 4.08 -1.92
MC-78 x MC-49 12.00 -3.00 -2.04 -7.69
MC-78 x MC-69 13.25 6.00 8.16 1.92
MC-78 x MC-34 12.75 4.00 4.00 -1.92
MC-84 x Arlca Harit 13.00 -3.70 -1.89 0.00
MC-84 x MC-82 13.25 -3.64 0.00 1.92
MC-84 x MC-79 13.50 -0.92 1.84 3.84
MC-84 x MC-66 12.75 -1.90 0.00 -1.92
MC-84 x MC-49 13.00 0.00 4.00 0.00
MC-84 x MC-69 13.25 1.90 3.92 1.92
MC-84 x MC-34 13.75 7.84 12.24 5.76
Arka Harit x MC—82 13.00 -7.10 -5.45 0.00
Arka Harit x MC-79 13.25 4.50 -3.64 1.92
Arka Harit x MC-66 12.75 -3.70 0.00 -1.92

5.95 -28.50 -38.23 -38.23 46.00 -9.581-16.74 -1.08
8.06 -11.96 -12.92 -16.31 37.38 -3.80 -16.48 -19.35
5.25 -15.60 -42.04 -45.51 25.25 -17.85 -43.58 -45.70
4.05 -3.48 -55.25 -57.92 53.00 -18.46 -37.83 13.98
4.10 -32.37 -54.70 -57.40 61.50 -14.70 -38.19 32.26
11.28 16.83 10.00 17.14 55.00 5.02 -6.7e| 18.28
8.49 -3.30 -6.24 -11.84 42.50 0.87 -5.03 -8.6oi
8.15 -3.12 -9.90 -15.32 41.88 -6.80I -6.94 -10 .10
6.08 -24.41 -32.87 -36.88 47.00 -6.00 -14.931 1.08
4.46 -29.43 -51.84 -53.71 22.50 -9.50 -31.82 -51.61
2.72 -54.60 -70.64 -71.79 42.00 -28.96 -50.73 -9.68
3.52 -43.00 -62.00 -63.48 57.50 -13.20 -42.21 23.66
8.19 -16.00 -20.09 -14.41 37.00 -19.57 -37.29 -20.43
7.28 -18.00 -21.35 -24.42 36.50 -1.35 -10.98 -21.51
7.26 -14.70 -21.57 -26.62 37.50 -4.00 -14.67 -19.35
6.93 -14.37 -25.14 -28.04 40.25 -8.78 -27.15 -13.44
2.40 -11.50 -28.89 -75.06 37.50 -26.47 -56.01 -19.35
3.20 -7.80 -5.19 -66.75 46.50 -20.00 -53.27 0.00
4.74 -30.50 -53.80 -50.81 24.001-36.60 -59.32 -48.38



1 2 3 4 5 6

Arka Harlt x MC-49 13.25 0.95 6.00 1.92 5.27
Arka Harit x MC-69 12.00 5.64 -1.96 0.56 5.41
Arka Harlt x MC-34 13.25 1.92 8.16 1.92 6. 31
MC-82 x MC-79 13.75 -2.60 -1.78 5.76 3.13
MC-92 x MC-66 13.25 -1.85 3.92 1.92 3.13
MC-82 x MC-49 13.75 5.70 10.00 5.76 3.30
MC—82 x MC-69 14.00 3.70 9.80 7.69 1.84
MC—82 x MC-34 13.25 0.00 14.29 1.92 1.92
MC-79 x MC-66 13.25 0.93 3.92 1.92 4.65
MC-79 x MC-49 13.75 3.77 10.00 5.76 3.55
MC-79 x KC-69 13.00 -2.80 1.96 0.00 4.53
MC-79 x MC-34 12.25 -6.67 0.00 -5.77 4.35
MC-66 x MC-49 13.75 8.90 10.00 5.76 9.77
MC—66 x MC-69 13.00 1.96 1.96 0.00 8.78
MC—66 x MC-34 13.25 6.00 8.16 1.92 6.97
MC-49 x MC-69 13.50 6.9(1 8.00 3.84 7.90
MC—49 x MC-34 13.25 7.07 8.16 1.92 9.03
MC-69 X  MC-34 13.50 8.00 10.20 3.84 5.85
CD (p-0.05) 1.24 1.08 0.86 0.86 0.20
CD (p-0.0l) 1.63 1.42 1.63 1.63 0.26

7 8 9 10 11 12 13

-11.30 -33.82 -45.30 27.00 -6.501-34.15 -41.94
23.12 -30.48 -43.84 28.50 -7.80 -36.67 -38.71
21.20 -10.25 -34.50 43.00 19.44 -22.17 -7.52
21.95 1.63 -67.53 100.25 8.53 0.75 115.60

-49.10 -69.51 -67.53 65.25 -9.533-23.46 40.32
-37.50 -61.18 -65.71 51.50 -18.42 -33.591 10.75
-62.50 -76.33 -80.88 55.50 -14.86 -34.90 -19.35
-58.80 -79.85 -80.10 58.75 -16.37 -31.00 -26.34
-30.30 -54.68 -51.74 73.00 -7.89 -26.63 56.99
-38.60 -58.24 -63.12 54.00 -23.13 -45.72 16.13
-16.50 -41.80 -52.99 58.75 -18.75 -40.95 26.34
-13.86 -38.08 -54.81 65.25 -15.67 34.42 40.32
4.16 -4.73 1.45 50.00 0.00 -15.25 75.25

-2.60 -14.39 -8.83 45.53-12.61 -22.80 -2.15
-19.30 -32.05 -27.64 53.00 -7.22 -10.17 13.98 
-3.00 -7.05 -17.92 41.50 -3.63 -7.78 -10.75 
16.30 6.24 -6.18 53.50 11.17 -3.17 15.05

-21.05 -24.82 -39.27 44.25 -11.80 -19.91 -4.84
0.18 0.20 0.20 3.96 3.43 3.96 3.96
0.23 0.26 0.26 5.21 4.50 5.21 5.21



tb* flr,t ••a*0n' In ths s-c°«* saason only on. hybrid 
(Prlya * MC-49) possessed significant standard heterosis 
Hoverer, In the third season MC-78 x MC-66 (17,14%) and 
Priys * MC-66 (5.04%) possessed significant standard
heterosis*

i# Truits/plant

?mits/plent showed significant relative heterosis 
in 29 crosses in first, 15 in second and 3 in third 
seasons. In the first season, Arka Harit x KC-79 (90.8%), 
KC-78 x MC-49 (45.71%) and MC-78 x MC-66 (35.23%)? in 
second season, Arka Harit x M C - 3 4  (58.42%), MC-49 x MC-34 
(45,96%) and MC-66 x MC-49 (32.71%); and in third season 
Arka Harit x MC-34 (19.44%) were superior in relative

heterosis.

Significant heterobeltiosio was observed in five 
hybrids In first and eight in second season. None was 
significantly su»>erior in the third seaann. Crosses 
MC-7Q x MC-49 (40.76%) and MC-49 x MC-34 (17.07/-) in irst 
and MC-49 X MC-34 (40.54*). MC--9 X MC-69 (37.33*) nnd 
Art* Harlt x MC-79 (17.6*) In a.cond snnson. war. superior

in heterobeltiosIs.



Standard heterosls vaa shown by 30 croaaaa in 
first, 22 in second and 17 in third seasons. The superior 
hybrids observed ware Priya x KC-79 (97.07%), MC-82 x 
KC-79 (95.12%), MC—79 x MC-34 (84.39%), MC-79 x MC—49 

177.56%) and MC-#) x MC-69 (71.71%) in the first; MC-78 x 
MC-79 (85.3%), M.C-79 x MC-49 (80.86%) and MC-82 x MC-79^fl 
(80.29%) in thp second; and MC-02 x MC-79 (115.6%), MC-66 

x KC-49 (75.2%) and MC-79 x MC-66 (56.99%) in the third 
seasons.

H. Fruit weight

Relative heterosls for fruit weight w?3 significant 
for 1̂  crossed each in first, ind second iossop.s and fcur 
in tht “hird season. ?he crosses between the two sirall 
fritted typer, MC-R2 x MC-79 recorded thr highest relative 
heterosls of 22.94X, 35.57% end 23.5% in irst, second 
end third seasons respectively. Other crosses with higher 
Velu.s were KC-R2 X MC-34 ( 20.75*) in I iret end MC-04 X 
MC-34 (13.1%) ln Second aaasons.

HaterobeltioaIs w*n significant only in MC-P2 x 
MC—79 (10.94*) end MC-66 x MC-49 (3.57*) in the first 
s.eson. In th. second se.son « crosses showed significant



'fruit weight
K..XJ RH HB SH

(*) (%) (%)

1 2 3 4 5

1.33
6 . 0 0
-6.22
57.33
-56.89
-2.67
- 6 . 2 2
-3.78

1.33**25.33
- 6 . 2 2
-57.33
-56.89
-2.67
- 6. 22
-3.78



• ■ ■  e^e

F'ruit length Fruit girth
Mean RH HB SH Mean RH HB SH

(%) {%) (%) rvO (*) (%) (X)
6 7 8 9 10 11 12 13

» ” * •  ™  “  ” " _  _  ””  _  — —  —  —  —  “  —  —  —  —  —  —  —  _  _

36.10 16.65
35.70 14.40
30.10 23.10
30.25 23.50

8.
8.15 6.45
29.10 6.05
24.20 18.05
34.25 16.65
26.25 15.10
35.65 -0.69 -1.25 -1.25 14.75 -5.00 -11.41 -11.74
33.10 0.00 -8.31 -8.31 18.10 -8.93 -21.65 0.11
32.80 -1.13 -9.14 -9.14 15.75 -21.50 -32.98 -5.41
11.65 -45.60 -67.73 -67.73 10.55 -15.43 -36.64 -36.40
12.10 -45.31 -66.48 -66.48 9.30 -19.48 -44.14 -44.14
33.90 3.98* -6.09 -6.09 16.15 -1.12 -3.00 -3.00
29.75 -1.33 -17.59 -17.59 17.10 -1.44 -5.26 2.70



Prlya x HC 34 185.00 7.25 -17.70 -17.78 29.10
MC 70 x HC 94 262.75 **4.05

33.54
-12.42 **16.77 34.10

HC 78 x Arka Harit 217.50 0.00 -3.33 33.70
MC 78 x HC 92 101.50 -38.50 -53.33 -54.89 12.65
MC 78 X MC Tf 116.00 -7.01 -46.67 -48.44 13.65
HC 78 x HC 66M a n !  ^ 221.00 4.43 1.61 -1.78 35.10
HC 78 X  MC 49 219.00 2.46 0.69 -2.67 30.10
MC 78 x MC 69 215.00 -0.57 -1.15 -4.40 35.75
HC 78 x MC 34 182.50 911*0.15 -16.32 -18.89 29.75— r T ^ y  MC 84 x Arka Harit 257.50 1.98 -14.16 *«14.44 30.30
MC 84 X MC 82 111.00 -31.85 -63.00 -50.67 14.05
HO 84 x MC 79 124.00 -25.30 -58.67 -44.89 12.65
MC 84 x MC 66 255.00 0.74 -15.00 13.33**12.22

31.10
HC 84 X MC 49[ 252.00 -0.98 -15.83 29.75
HC 84 x MC 69 212.00 -17.48 -29.17 -5.56 32.25
MC 84 x MC 34 205.00 -2.38 -31.67 -8.89 28.65
Arka Harit xHC 82 66.50 -42.36 -67.56 -70.44 10.25
Arka Harit xMC 79 53.00 -55.22 -74.15 -76.44 10.85
Arka HarltxMC 66 201.00 -2.00 -2.30 -10.44 31.25



—40.33
-37.74**9.34

“6 . 31 -6 . 31
-13.00 -20.72 
-10.21 26.73

-19.39 15.60 
-4.48 20.10 
-6.65 21.10 
-64.56 12.35 8.81 -14.24 -25.83
-62.19 9.10 -12.71 -36.80 -45.34
-2.78 16.10 **
-16.62 17.25 
-0.97 15.75 
-17.59 14.20 
-16.07 23.30
-61.08 11.55 -26.43 -50.00 -30.63

*•5.75 0.31 -3.30**6.32 -4.43 3.60
1.45 -5.41 -5.41**6.78 -5.96 -14.71
0.32 -0.85 **39.94

-33.90**5.06**9.58
0.23
1.69

-44.61
-43.44 ** 5.31

-57.97**3.32
-1.16
-5.84
-4.82

- 66.11
-64.13
3.31

-64.96 10.70 
-13.85 20.25 
-17.59 20.55 
-10.66 21.30 
-20.64 17.25 
-71.61 13.25 
-69.94 11.25 
-13.43 16.25

-27.58**3.44
- 0.12**7.17
-9.69
16.67
24.07
17.83

-53.68 -35.74 
-12.34 21.32
-11.04 23.42
-7.79 27.92
-25.32 3.60
-43.62 -20.42 
-52.13 -32.43 
-30.85 -2.40



Arka H a r it  xM C 4 9  

Arka H a r it  x MC 4 9  

Arka H a r it  x  MC 34  

MC 8 2  x  MC 79 
MC 8 2  x  MC 4 6  

MC 82  X MC 4 9  

MC 8 2  X MC 69 
MC 8 2  x  MC 34 

MC 79 x  MC 6 6  

MC 79 x  MC 49  

MC 79 x MC 69  

MC 79 x MC 34 

MC 66 x  HC 49  

MC 6 6  x  MC 69  

MC 6 6  x  HC 34  

HC 4 9  x HC 69  

MC 4 9  x  HC 34 

HC 69 x  MC 34  
CD (p-O.OS)

CD (p-0.01)

3.61
> 0 . 4 8

-13.85**22.94

2 1 5 . 0 0

2 0 9 . 0 0

185.00
35.50
86.50 -25.60 
101.00 -14.32 
104.50 -13.18
88.00 20.75
89.50 24.87
70.50 -41.73
99.00
81.00
217.50
202.50
117.75
207.50
117.50
128.75 
9.98
13.12

-19.83
6.57
4.50
-3.85
-27.80
-2.35
-28.79
-23.13
8.64
11.36

4 5 i

2.38 -4.48 28
-2.79 -7.11 31
-9.75 -17.78 28*10.94 -84.22 8
-58.06 -61.56 12
-51.90 -55.11 13
-51.40 -53.56 11
-26.66 -60.89 10
-56.60 -60.22 10
-66.43 -68.67 12
-53.95 -56.00 12
-32.50 -64.00 11*3.57 -3.30 28
-5.81 -10.00 33
-43.03 -47.78 28
-3.49 -7.78 30
-44.50 -47.77 21
-40.12 -42.78 30
9.98 9.98 0
13.12 13.12 0



e
**25 3.77 -6.61

60 -2.02 -7.74
50 0.88
50 14.48
25 -31.56 
25 -14.24 
10 -45.78 
25 -37.78 
65 -42.82 
90 -20.25 
65 -40.33 
75 -31.68 
50 
25
75
60
70
85
65
85

6.94**4.97 **3.88**4.70**5.85
1.98
0.57
0.75

-5.78
4.29

-57.90
-45.25
-67.60
-60.95
-63.40
-46.70
-63.07
-55.20

2 .6 6
-2.92
- 1 .20

- 1 0.6 6
1.75

-9.93
0.65
0.85

11

-21.75 23.95 15.28
-12.47 17.65 -12.08
-21.05 15.70 -18.67
-76.45 8.95 21.35

12 11
••

4 3 . 8 4

-66.07 
-63.30 
-69.29 
-71.61 
-70.50 
-64.27 
-64.96 
-67.45 
-21.05 
-7.89 
-20.36 
-15.24 
-26.04 
-14.54 
0.65 
0.85

10.60 -12.90 
11.71 -15.75 
11.45 - 8.22 
8.75 -25.37
7.10 -36.88
8.10 -33.88 
9.25 -19.91

1 . 9 1  

- 2 4 . 8 9  6 . 0 1

- 3 3 . 1 9  - 5 . 7 1

7 . 8 3  - 4 6 . 2 5  

- 1 3 . 9 6  - 3 6 . 3 6  

- 3 8 . 5 0  - 3 3 . 3 3  

- 3 1 . 2 3  - 3 1 . 2 3  

—4 2 . 0 5  —4 7 . 4 5  

- 5 5 . 7 6  - 5 7 . 3 6  

- 5 5 . 1 2  - 5 1 . 3 5

7.55 -29.90*«18.35
18.05
16.25
19.25 
17.30 
15.85
0.34
0.4sl

52.28**10.40**4.33
10.90**4.36

- 5 0 . 0 0

1.8$*•8.41
1 . 2 5**
6 . 6 5

—0 . 1 6  — 

0.29 
0.39 

■— ——

1.12 
1 3 .2 1  

0.34 
0.45

- 5 4 . 6 5

10.22
8 . 4 1

- 2 . 4 0**
1 5 .6 2**3.90

>14.80

0 . 3 4

0 . 4 5

----------------------

CD



Parents/Crosses
fruit weight fruit length fruit girth

Mean
(an)

HH
(30

RE
(.:)

S!I
(%)

Me an 
(an)

RH HO 
<%) (%)

SH
(%)

Mean
(an)

RH HB 
(%) (X)

SH
(%)

1 2A 3 4 5 6 7 8 9 10 11 12 13
Priya 230.50 38.85 16.85
HC 78 230.50 36.85 15.10
MC 84 228.50 30.20 21.13
Arte Harit 2CO.50 27.25 20.85
KC 82 40.50 6.75 e.io
MC 79 30.50 7.30 6.60
MC 66 200.50 29.25 15.50
MC 49 215.50 23.75 17.35
MC 69 214.50 33.15 16.50
KC 34
Prlya x MC 78 
Priya x MC 84

205.50 
227.00 
239 . 25

-1.52**4.25
-1.52**3.80

-1.52**3.80

25.40
40.10
31.55

** *«5.94 3.22
-8.62 -19.79

**3.22
-18.79

15.25
16.48
17.75

3.13 -2.23 
-6.51 -15.98

-2.23
5.34

Prlya x Arka Harit 160.50 -25.43 -30.37 -30.37 30.50 -7.63 -21.43 -21.43 17.70 -6.10 -15.11 5.04
Priya x KC 82 120.50 -10.91 -47.72 -47.72 9.55 -58.11 -75.55 -75.42 12.60 1.00 -25.22 £ -25.22
Prlya x KC 79 108.50 -16.70 -52.90 -52.90 11.00 -52.22 -71.62 -71.62 12.75 6.74 -24.33 -24.33
Priya x KC 66 
Priya x MC 49

205.50
225.50

-5.64
1.12

-13.02
-6.51

-10.85
-2.17

31.35
32.25

-7.93 -19.31
3.04 -16.98 **3.33 -4.25

-19.31
-16.98

17.00
17.75

5.10 0.89 
3.80 2.31

0.89
5.34

Priya x KC 69 206.50 -7.19 -6.94 -10.41 37.20 -4.25 16.50 -1.05 -2.08 -2.08

Contd. -j-o



1 2 3 4 5 6 7 8 99 10 11 12 13
* *Prlya x MC 34 222.50 2.04** -10.80** -3.47A A 27.60 -14.00 -28.89 -28.89 15.88 -1.09 -5.79* •5.79**MC 78 X MC 94 244.00 6.31 5.86 5.86 31.70 -5.44 -13.98 -18.40 19.25 6.28 -8.88 14.24

MC 78 x Arka Harlt 191.00 -11.37 -17.14 -17.14 30.25 -5.69 -17.98 -22.20 16.75 -6.82 -19.66 -0.59
KC 78 x KC 92 83.75 -39.07 -63.67 -63.67 10.50 -51.70 -71.44 -72.91 10.45 -9.91 -30.79 -37.98
MC 78 x MC 79 76.50 -41.27 -66.01 —66.81 12.10 -45.30 -67.20 -60.90 8.75 -19.35 -42.05 -48.07
MC 78 x MC 6 6 217.00 0.69 -5.86 -5.86 30.55 -7.49 -17.03 -21.30 15.50 1.31 0.00 -8.01
MC 78 x MC 49 211.00 -5.38 -8.46 -8.46 29.45 -6.11 -22.80 -26.75 

4.14 -1.01 -6.10
16.75 3.24 -3.46 -0.51

MC 78 X KC 69 221.00 —0 . 67 ** -4.12** -4.12 * * 36.45 16.75 6.01 1.52 -0.59
MC 78 x MC 34 241.00 10.65 4.56 4.56 27.35 -12.13 -25.78 -29.60

it A 16.63 2.97 2.46 -7.27**MC 04 x Arka Harlt 143.00 -33.33 -37.96 -37.96 29.80 3.83 -1.24 -23.23 20.25 -3.51 -4.14 20.18
MC 34 x MC 82 97 . 50 -27.37 -57.33 -57.70 12.10 -3.44 -59.85 -68.79 13.151 -5.90 -3.49 -18.40
MC 84 x MC 79 9€ .75 -25.15 -57.65 -58.03 11.75 -37.33 -61.09 -69.76 11.50 -17.04 -45.56 -31.751
MC 34 x MC 66 196.75 -e.28 * * -13.89** -14.64 * * 29.45 -0.93 -2.48 -24.20* it  it

17.50 -4.44 -17.16 3.86**MC 84 x MC 49 240.50 8.33** 5.25** 4.33** 30.70 13.81 1.60 -20.98 19.00 -1.23 -10.06 12.76
MC 34 x MC 69 233.75 5.53** 2.30** 1.41* * 30.55 -3.47 -7.77 -21.30 17.85 -5.12 -15.50 5.93
MC 84 x MC 34 245.50 13.00 7.44 6.51 27.25 -2.01 -9.85 -29.92 14.75 -18.901-30.10 -'12 .46
Arka Harlt x MC 92 01.25 -32.43 -59.48 -64.75 9.15 -46.18 -66.42 -76.45 11.85 -18.13 -43.16 -29.67
Arka Harit x KC 79 91.50 -20.61 -54 . 36 -60.30 10.05 -40.00 -63.12 -74.13 11.50 -16.21 -44.84 -31.75
Arka Harlt x KC 66 141.00 -29.68 -29.68 -38.82 20.05 -0.71 -4.10 -27.80 18.25 0.41 -12.47 8.30



1 2 3 4 5

Arka Harit x HC 49 202.50 -2.64 -6.03 -12.15
Arka *-ar±t x KC 69 94.00 -54.70 -56.17 -5.92
Arka Harit x KC * # #*34 211.50 4.28 • * 2.87 * * -8.24
HC 82 x KC ?9 46.75 35.57 14.88 -79.71
HC 82 X HC 66 08.60 -26.30 -55.80 -61.56
HC 82 x KC 49 77.75 -3^ .14 -63.92 -66.27
HC 82 x KC 69 70.75 -44 . 30 -66.97 -69.28
HC 02 x HC 34 82.75 -32.62 -59.75 -64.10
MC 79 x HC 66 99.00 -14.10 -50.60 57.05
MC 79 x MC 49 92.50 -24.64 -42.92 -59.87
HC 79 x HC 69 104.75 -14.31 -51.17 -54.56
HC 79 x MC 34 107.75 -8.54 -47.60 -53.25
MC 66 x MC 49 157.75 -24.16 -24.90 -31.56
MC 66 x KC 69 170.50 -17.83 -20.51 -26.05
MC 66 x HC 34 171.50 -15.54 -16.59 -25.60
HC 49 x KC 69 143.00 -33.48 -33.64 -37.96
KC 49 x MC 34 138.50 -34.22 -35.73 -39.91
MC 69 X MC 34 184.50 -12.17 -13.98 -19.96
CD (p»0.05) 2.35 2.04 2.35 2.35
CD (paO.Ol) 3.09 2.68 3.09 3.09

6 7 e 9 10 11 n 13

27.90 **9.41 **2.39 -28.19 18.25 -4.45 -12.47 8.30
29.05 -3.81 -12.37 -25.23 16.63 -10.97 -20.26 -1.33
26.25 -0.28 -3.67 -32.43 15.63 -13.43 -25.06 -7.27
9.67 **37.72 **32.53 -75.10 9.55 **29.93 *•17.96 -43.32
10.57 -41.25 -63.85 -72.78 11.25 —4 .66 -27.42 -33.23
10.47 -31.31 -55.89 -73.04 10. e8 -14.54 -37.32 -35.46
10.72 -46.24 -67.64 -72.39 11.50 -6.50 -30.30 -31.75
11.32 -29.55 -55.41 -70.85 12.50 7.07 -27.87 -25.81
10.70 -41.45 -63.42 -73.46 11.00 -0.45 -29.03 -34.72
11.32 -27.05 -61.28 -70.85 10.75 -10.23 -38.04 -36.20
11.07 -47.24 -66.60 -71.49 9.65 -16.45 -41.52 -42.73
9.87 -39.60

a. a
-61.12 -74 . 58 10.25 -6.18 -32.77 -39.17

27.85 X W5.09 -4.79 -28.31 16.25 -1.07 —6. 34 -3.56
31.45 o.eo -5.13 -17.05 16.38 2.34 0.76 -2.82
26.37 -3.48 -9.83 -32.11 14.25 -7.31 —8.06 —15.43
28.67 0.79 -13.50 -26.15 16.37 -3.15 -5.62 -2.82
26.07 **6.10 **2.66 -32.88 15.75 -3.37 -9.22 —6.53
29.07 -0.68 -12.29 -25.16 14.25 -10.24 -13.64 -15.43
0.55 0.47 0.55 0.55 1.03 0.90 1.30 1.30
0.73 0.62 0.73 0.73 1.36 1.18 1.36 1.36

—i<LO



Parents/Crosses
Fruit weight Fruit length Fruit girth

Mean
(g)

RH HB
(%) (%)

SH
(*)

Mean
(cm)

RH HB
(%) (%)

SH
(%)

Mean
(cm)

RH HB 
<%) <%)

SH
<%)

1 2 3 4 5 6 7 8 9 10 11 12 13

Priya 213.75 35.35 16.00
KC-78 211.00 34.95 14.20
MC-84 272.50 29.25 23.30
Arka Harit 198.25 28.65 23.30
MC-82 25.50 6.35 8.10
MC-79 287.50 7.06 6.55
KC-66 197.50 30.10 16.15
MC-49 200.00 25.00 18.05
MC-69 192.50 33.75 16.60
MC-34 117.50 26.10 15.00
Priya x MC-78 
Priya x MC-84 
Priya x Arka Harit

215.75 
217.00
202.75

1.55 0.94 
-10.70 -20.37 
-1.58 -5.16

0.94
1.52

-5.16

35.45
31.25
30.00

0.85 0.28 
-3.20 -11.59 
-6.25 -15.13

0.28
-11.59
-15.13

14.55
17.05
18.75

-3.64 -9.06 
16.38 -26.82 
27.98 -19.53 
4.56 -21.25

-9.06**6.56
17.19

Priya x KC-82 105.75 -11.59 -50.53 -50.53 14.10 -32.37 -60.11 -60.11 12.60 -21.25
Priya x KC-79 93.50 -22.89 -56.25 -56.25 17.30 -18.40 -51.06 -51.06 10.50 6.87 -34.38 -34.38
Priya x KC-66 203.50 -1.03 -4.80 -4.78 31.75 -2.98 -10.18 -10.12 16.25 1.08 0.62 1.56**
Priya x MC—49 
Priya x MC-69

204.75
196.13

-1.02 -4.21 
-3.45 -8.25

-4.21
-8.25

27.75
35.50

-8.20 -21.50 
2.75 0.42

-21.50
0.42

17.10
16.85

0.44 -5.26 ** * 3.37 1.51
6.88 ^   ̂̂ CM5.31 £



1 2 3 4 5 6

Prlya x MC-34 131.50 -20.60 -38.48 -38.48 27.50
MC-78 x MC-84 224.75 -7.00 * * -17.53 * *

★ ★5.15 ★ * 32.50
MC-78 x Arka Harit 219.00 7.25 3.79 2.46 29.50
MC-78 x MC-82 82.75 -30.02 -60.78 -61.87 12.90
MC-78 x MC-79 75.25 -37.20 -64.34 -64.80 17.00
MC-78 x MC-66 211.00 ★ *3.30 0.00 -1.29 31.40
MC-78 x MC-49 204.75 -0.37 -2.96 -4.21 26.50
MC-78 X MC-69 197.75 -1.98 -6.28 -7.49 37.50
MC-78 X MC-34 132.75 -19.18 -37.09 -37.89 27.10
MC-84 x Arka Harit 206.25 -12.37 -24.30 -3.51 29.10
MC-84 x 70.50 -52.68 -74.13 -67.00 18.75
MC-84 x MC-79 64.50 -57.17 -76.33 -69.82★ it4.21

20.75
MC-84 x MC-66 222.75 -5.21 -18.26 29.70
MC-84 x MC-49 200.25 -15.24 -36.51 -6.32 26.70
MC-84 x MC-69 194.00 -16.56 -28.81 -9.24 34.10
MC-84j x MC-34 202.75 -3.97 -25.59 -5.15 27.05
Arka Harit x MC-82 71.75 -35.86 -63.80 -66.43 13.80
Arka Harit x MC—79 75.75 -33.48 -61.79 -64.56 16.75
Arka Harit x MC-66 197.75 -0.06 -0.25 -7.49 29.05

7 8 9 10 11 12 13

-10.50 -22.21 -22.21 16.30 ** * 5.16 1.88 1.88
1.23 -7.01 -8.06 19.85 34.57 -14.88 it  ik24.06
2.20 -15.59 -16.55 21.20 * W 154.181 -9.07 32.50

-37.50 -63.09 -63.51 12.40 11.Jl -12.68 -22.50
-19.05 -51.36 -51.91 13.20 27.20 -7.04 -17.50
-3.40 -10.15 -11.17 16.30 7.41 0.93 1.88

-11.59 -24.18 -25.04 18.05 11.93 0.00 **12.81
3.52 7.30 6.08 16.15 4.87 -2.71 0.93

-11.22 -22.46 -23.33 15.05 3.081 0.33 -5.94
0.51 -5.13 -17.68 23.15 -0.64 -0.64 **44.69★ ★5.34 -35.90 -46.96 12.50 -20.30 -45.65 -21.88**14.32 -29.06 -41.30 10.60 -28.971-53.91 -33.75
0.08 -1.33 -15.98 16.30 10.69 -21.13 1.86

-1.56 -8.72 -24.47 18.55 •-10.28 -19.34 **15.94
8.25 3.04 -3.56 16.85 ■-15.50 -26.74 ** 5.311

-2.25 -7.52 -23.48 16.05 -16.19 -30.22 0.31
-21.14 -51.83 -60.96 9.55 --39.17 -58.48 -40.31
-6.16 -41.15 -52.62 9.10 -39.02 -60.45 -43.13 
-1.10 -3.48 -17.82 16.05 -18.631-30.21 -0.31

Contd. oo



1 2 3 4 5 6 7 8 9 10 11 12 13

Arka Harit x MC-49 198.50 -0.31 -0.75 -7.13 26.85 -0.09
a

-6.28 -24.05 18.15 -12.21 -21.87 13.44
Arka Harit x MC-69 193.00 -1.22 -2.65 -9.77 32.50 ★ *4.17 -3.70 -8.06 16.95 -15.03 -26.30 5.94
Arka Harit x MC-34 
MC-82 x MC-79

147.75
33.50

-6.41 * *23.50
-0.25♦ A16.52

-30.88 
-84.33

27.90
7.50

1.92*★11.90
-2.62
-6.38

-21.07
-78.78

15.05
7.95

★ * 6.36
8.50

-36.57 -5.94 
-1.05 -50.31

MC-32 x KC-66 47.25 -57.60 -76.08 -77.89 7.40 59.73 -75.41 -79.07 9.55 -21.20 -40.87 -40.31
KC—82 x MC-49 60.75 -45.80 -69.63 -71.58 8.10 -48.33 -67.60 -77.09 9.15 -30.10 -49.31 -42.81
MC-82 x MC-69 34.25 -68.34 -82.40 -83.98 9.10 -41.95 -73.04 -74.26 8.70 -29.69 -47.59 -45.63
MC-82 x MC-34 32.50 -54.55 -72.34 -e4.80 0.55 -47.30 -67.24 -75.81 8.85 -23.38 -0.41 -44.67
MC-79 x MC-66 67.75 -40.10 -65.56 -68.30 19.05 2.56

a a
-36.71 -46.11 10.30 -9.25 -36.22 -35.63

MC-79 x MC-49 
MC-79 x MC-69

77.00
80.75

-32.67
-27.00

-62.00
-58.05

-63.98
-62.18

20.10
21.75

★ ★ 25.43 *★6.62
—1 . a

-19.60
-35.56

-43.14
-38.47

12.30
13.60

0.00**17.49
-31.86 -23.13 
-18.07 -15.00

MC-79 x MC-34 67.25 -6.40 -42.77 -68.54 18.90 ★ ft14.07 -27.59 -46.53 10.25 -4.87
*  - _ a

-31.67 -35.94
MC-66 X KC-49 198.75 0 . 0 0 -0.63 -7.02 27.90 1.27 -7.31 -2.10 16.25 ★ w34.56 -9.97 1.56
MC-66 x MC-69 195.50 0.25 -1.01 -8.54 32.55 1.96 -3.56 -7.92 16.35 -0.15 -15.06 2.19
MC-66 x MC-34 139.25 -11.58 -29.49 -34.85 27.10 -3.56**16.78

-9.97 -23.33 15.05 -3.30 -6.81 -5.94 
-4.99 7.19KC-49 X MC-69 195.50 -0.38 -2.25 -8.54 34.30 1.63 -2.97 17.15 -1.01

MC_49 x  m c _ 3 4 172.50 * W 8.66 -13.75 -19.30 25.25 -1.17 -3.26 -28.57 16.15 -2.26 -•10.53 -0.94
MC-69 x KC—34 132.50 -14.52 -31.17 -38.01 30.25 1.08 -10.37 -14.43 15.15 -4.11 -8.73 -5.31
CD (p-0.05) 4.95 4.29 4.95 4.95 0.85 0.74 0.85 0.85 0.34 0.29 0.34 0.34
CD (p-0.01) 6.50 5.64 6.50 6.51 1.12 0.98 1.12 1.12 0.45 0.39 0.45 0.45



h*t*rob«Xtioslo. MC-82 x MC-79 a. ln relativa he taros la 
i.-*corded the highest heterobeltlosia (16.66%). in the 
third season only MC-82 x KC-79 (16.52%) and MC-78 x 
Arfca Harit (3.79%) showed significant heterobeltiosis.

Standard hoterosis was significant for 5 crosses 
in first, 6 in second and three in the third seasons.
Priya x MC—84 (25.37%) ond KC—78 x MC-84 (16.77%) in first
j^ason recorded tho highest values of relative heterosis. 
Heterobeltiosis wos relatively low-er in the second and 
third seasons.

lc. Fruit length

Out of 4 5 hybrids, 16 in first, ten in second rnd 
eleven in third sersons exhibited significant relative 
hataroais. The hybrid with slgnilicent ralativ. heterooln 
w n  MC-82 x :C-79 ln ' lrat -nrJ s.oond san.ona with 14.48* 
and 37.72* rol/itlva hntnroclo rn.p«ctivaly. in th. third 
....on th. hybrid MC-79 x MC-49 (25.43*) showed apriority

over others.

■lgnlficnnt hetorob*!tlosls was exhibited by three

loros sea ln first, five in^second and only one in 
Naniii, Hon. of th. hybrid, hnd elgnlficant .tnnd
heterosls ln the first end second seasons.



KC-.78 x KC—69 (6.08) (Plata 31) «a. th. only hybrid 
with standard heterosis in the third season. 

1# fruit girth

Relative heterosis was significant in 15 crosses in 
first four in socond and 18 in third seasons• Superior 
crosses were KC-66 x KC-49 (52.28%) and MC-82 x MC-79 
(21.35%) in iir3t, MC-82 x MC-79 (29.9 3%) injoecond and 
MC-70 X KC—84 (34.57%), KC-66 x MC-49 (34.5%), Priya x 
Arlcc Harit (27.98%) and KC-78 x MC-79 (27.2%) in the third 
season.

Five hybrido in first, one each in oecond and third', H 
seasons showed significant heterobeltiosis. Crosses 
MC-66 x MC-49 (8.4%) and MC-P2 x MC-79 (7.83%) in first 
and MC-82 x KC-79 (29.9 3%) in oecond possessed comparatively

higher relative heterobeltioeis.

Th'.' hybrid KC-84 x Arka Harlt In a.naral possessed 
consistent standard hstnrosls tor oil tha thraa ...son.
(19.91*. 30.18* and 44.69%). °th.r crosses with .pprociobla

(43 P4%)
standard heterosis were ArV.a Hnrit x MC-4t
(Plat. 33) in th. first, and KC-78 x KC-84 In th. s.cond
«nd third seasons (14.24% and 32.3%)•



Plate-32*

KC 78 x MC <9, standard het*retie
Fj hybrid for fruit length

Arko Harlt x MC 49# standard 
heterotlc F. hybrid for fruit 
g iirth  B |



PLATE-31



'j

m. Flash thickness

Only two hybrids, Priya x Arka Harit (7.34%) and 
MC-82 x MC-79 (16.92%) showed significant relative heterosis 
in the first season. In the second season relative heter
osis was significant for six hybrids and seven in the third 
season.

None of the hybrids possessed significant heterobelt- 
iosis in the first and second seasons. However, there were 
crosses with significant heterobelt iosis in the third 
season. The cross MC-82 x MC-79 possessed Maximum heter- 
obeltiosis (17.86%) followed by Priya x MC-34 (5.77%) end 

MC-69 x MC-34 (5.76%).

Standard heterosis was significant for four hybrids 
in the first m d  11 oach in the second and third seasons. 
Priya x Arka Harit showed consistent standard hotorooio £cr

.11 th. ....on. (35.71*. 16.41* nnd 43.9%).

n. leeds/plant

R.lntlv. h.t.ro.l. ««. ob..rv*d in 11 cro.... in 
first nnd third nnd 17 In s-oond ...son. Mnxbnun, h.t.ro.l. 
... .hewn J«C-92 x MC-7 9 (27.57*) In flr.t MC-82 , MC-69
.nd MC-82 J m C - 3 4 (40.17* .«ch) In third ....on.



Paa m jT?m t Flesh thickness Seeds/ fruit 100 sssd weight
i-man
* v m ̂

RH
(X)

HB
(X)

SH
(%)

Mean RI!
(X)

IID SH
(X) (X)

Mean
cg)

RH
(X)

HB
(X) SH

(X)
1 2 3 4 5 6 7 8 9 10 11 12 13

Priym 5.25 25.75 24.25
MC 76 5.25 23.25 23.25
MC 84 5.60 24.75 27.00
Axles Harit 8.03 20.75 20.75
MC 82 3.38 13.50 18.25
MC 79 3.13 15.50 7.48
MC 66 5.00 25.50 28.30
HC 49 5.28 22.75 20.75
MC 69 5.25 18.75 22.25
MC 34 
Priya x MC 78

5.00
5.13 -2.38 -2.38 -2.30

25.75
24.50 3.78 —4.05 —4*05

22.25
25.25 **6.32 4.13 4.13

5.15
-10.31

Priya x MC 84 
?riya x Arka Harit

5.28
7.13

-2.76«*7.34
-5.80
-11.21

-0.48**35.71
23.50
22.50

-6 .90 
-3.20

-8.74 -8.74 
-12.62 -12.62

25.50
21.75

-0.49
-3.30

-5.56
-10.31

Priya x MC 82 4.23 -2.02 -19.52 -19.52 17.50 - 0 . 1 ! -32.03 -32.03 20.25 -4.70 -16.50 -16.50
Priya x MC 79 4.05 -3.29 -22.86 -•22.86 22.50 9.09 -12.62 -12.62 9.25 -41.60 -61.85 -61.85**
Priya x MC 
Priya x MC

66
49

5.15
5.30

0.49
0.71

-1.90
0.47

-1.90
0.95

25.50
22.00

-0.49
-0.09

-0.97 -0.97 
-14.56 -14.56

27.00
24.50

2.76**a.69 *
—4 . 59 
1.03

11.34
1.03

Priya x MC 69 4.25 19.05 -19.04 -•19.04 21.00 -5.62 -18.45 -18.45 24.50 5.38 1.03 1.03 CD



T«t> lm 3 4 Contlimad

6

?rly« * KC 34 5*00 -2.44 -4.76 -4.76 23.50
•C 78 x MC 84 5.18 —4 .51 -10.71 -1.43 21.50
•C 78 x Arka -larit 6.05 -8.85 -24.61 *  A15.24 21.50
1C 70 x KC 82 4.13 -4.65 -21.43 -21.43 19.00
IC 70 X MC 70 4.08 -2.68 -22 .38 - 22 . 3e 22.00
1C 78 x MC 64 5.23 1.95 -0.48 -0.48 24. 5C.
•C 78 x MC 49 5.15 -2.13 -2 .3 7 -1.90 23.50
C  78 x MC 69 5.33 1.43 1.43 1.43 21.50
BC 70 X MC 34 5.03 -1.95 -4.29 -4.29

^  a
24.50

K  14 x Arka Harit 6.13 -16.24 -23.68 * w-16.67 22.50
MC 84 x MC 82 4.38 -2.51 -21 .88 -16.67 15.50
MC 04 x MC 70 3.88 -11.17 -30.80 -76.19 22.50
MC 04 x MC 66 5.20 -1.89 -7.14 -0.75 24.50
MC 84 X MC 49 5.20 -4.37 -7.14 -0.95 25.50
MC 84 x MC 69 5.13 -5.53 —8 .48 -2.38 i e .50
MC 84 x MC 34 5.33 0.48 -0.28 -1.43 24.50
rka Harit x KC 82 4.25 -24.43 -47.04 -19.04 18.50
Arka Harit x KC 79 3.75 -32.74 -53.27 -28.57 20.50
Arka Harit x KC 66 5.38 -17.47 -33.02 2.38 23.50



-8.74 -8.74 -8.74 23.50
■11.57 -13.13 -16.50 28.50 
-3.64 -9.47 -16.50 23.50
1.67 -20.00 -26.21 20.50

11.75 -7.35 -14.56 8.25
-0.75 -3.92 -4.85 27.75
0.84 -1.05 -8.74 23.75
0.88 -9.47 -16.50 22.50
1.29 -4.85 -4.85 23.25
1.10 -9.09 -12.85 25.75

18.95 -37.37 -39.80 24.50
11.80 -9.97 -12.85
-2.40 -3.92 -4.85 28.75
7.37 3.03 -0.97 25.50
14.94 -25.25 -28.16 21.50 
-3.00 -4.85 -4.85 23.00
8.03 -10.84 -28.16 19.50
13.10 -1.20 -20.39
1.62 -7.84

*6.82 0.00 -3.09
-1.20 -12.77 -15.46

-46.30 -64.89 -65.98 ** #* 7.66 -1.94 14.43
7.95 2.10 -2.06

-1.10 -3.20 -7.22
2.20 0.00 -4.12
7.05 -04.65 6.19
39.00 -9.26 1.03

4.00 1.59 18.SS
6.80 -5.50 5.50

-12.60 -20.37 -11.34 
-6.60 -14.81 -11.34 
0.00 —6.02 —19.59

7.75 -45.10 -62.65 -60.00 
-8.74 24.50 -0.10 -13.42 1.03

8.38 -51.40 -68.98 -65.46



Arka Harlt x MC 49 5.70 -14.29 -28.97 * *8.57
Arka Harlt x MC 69 5.80 -12.62 -27.73 10.48
Arka Harlt x -V.C 34 5.23 -19.97 -34.90 -0.48
MC 82 x MC 7* 3.80 16.92 12.59 -27.62
KC 82 x MC 66 3.60 -30.60 -28.00 -31.43
MC 82 x MC 49 4.20 -2.33 -20.38 -20.00
MC 82 x MC 69 4.25 -1.45 -19.05 -19.05
MC 82 x MC 34 4.10 -2.09 -18.00 -21.90
MC 79 x MC 66 3.95 0.28 -21.00 -24.76
KC 79 x KC 49 3.78 -10.12 -28.40 -28.00
MC 79 x MC 69 3.68 -12.23 -30.00 -0.30
MC 79 x MC 34 3.90 —4 . 00 -22.00 -25.71
MC 66 X MC 49 5.40 5.11 2.37 2.86
KC .66 x KC 69 5.25 1.46 0.95 0.95
MC 66 x MC 34 5.00 0.00 0.00 4.76
MC 49 x MC 69 
MC 49 X MC 34

5.05
5.33

-4.04
3.65

-4.27
0.95

3.61
1.43

MC 69 x MC 34 
CD (p-0.05)

5.15
0.34

-0.22
0.34

-1.90
0.29

-1.90
0.34

CD lp»0.0l) 0.45 0.39 0.45 0.45



22.50 ** **■ ■ ■  8.43 8.43 -7.22
24.50 13.05 10.11 1.03
21.50 0.00 -3.37 -11.34
9.25 -26.06 -49.31 -61.06
16.75 -19.40 -33.75 -22.60
19.75 1.26 -4.02 -16.56
19.75 -2.47 -11.24 -16.56
19.25 -4.90 -13.45 -20.62
8.25 -56.30 -70.00 -65.95 
8.00 -43.30 -61.45 -67.01
8.25 -44.50 -62.92 -65.90
8.75 -41.10 -60.67 -63.92 

3.98 -9.87 5.15
-3.16 -13.40 1.03
0.89 -20.50 -7.22
4.65 1.12 -7.22

5.60 -3.09
-3.30 -11.34 
1.32 1.32
1.74

1 - 7 4  h *



Parent s/Cresses
flesh thickness Seeds/fruit 100 seed weight

MeanV Vy? nl ) RH
(%)

HB
{%)

SH
(%)

Kean RH
(%)

I IB SH 
(%) <%)

Mean
■ K ‘j;

RH
(%)

HB
(%)

SH
<*)

1 2 3 4 5 6 7 8 9 10 11 12 13
Priya 4.88 20.50 21.75
MC 78 5.13 17.50 23.75
MC 84 5.50 20.75 25.50
Arka Harit 6.38 16.50 20.50
MC 82 3.25 11.75 17.75
MC 79 3.20 15.75 7.13
MC 66 5.10 19.25 23.50
MC 49 5.25 19.25 19.50
MC 69 4.68 17.50 20.00
MC 34 4.63 17.50 **15.79

19.50
Prly* x MC 78 4.63 -7.50 -9.76 -5.12 22.00 7.32 7.32 22.25 -2.15 —6. 32 2.30
Priya x MC 84 5.18 -0.24 -5.91 6.15 * *16.41

22.00 1.82 1.20 2.44 21.00 <-11.11 -17.65 -3.45
Priya x Arka Harit 5.68 0.89 -10.98 17.25 -6.76 -15.25 -15.25 20.50 -2.96 -5.75 -5.75
Priya x MC 82 3.88 -5.10 -20.51 -20.51 15.25 -5.43 -25.61 -25.61 18.75 -5.06 -13.79 -13.79
Priya x MC 79 3.88 -4.02 -20.51 -20.51 18.00 -0.69 -12.20 -12.20 7.75 -46.32 -64.36 -64.36
Priya x MC 66 
Priya x MC 49 
Priya x MC 69

5.13
5.13
5.13

2.76
1.22
5.13

0.49
-2.38
5.13

5.13
5.13
5.13

22.50
22.00
17.25

13.21
10.69
-9.21

9.76 9.76 
7.32 7.32 

-15.25 -15.25

22.50
23.50
23.50

-0.55**13.94**12.57

-4.26**8.05 **8.05

3.45«*8.05 **8.05

co



Prlya x 
HC 78 x MC 84 
KC 78 x Arka Harit 
MC 78 X KC 82 
MC 78 x HC 79 
MC 78 x MC 66
MC 78 x MC 49 
KC 78 x MC 69 
MC 78 x MC 34 
MC 84 x Arka Harit 
MC 84 X MC 82 
MC 84 X MC 79 
HC 84 x MC 66 
KC 84 x KC 49 
KC B4 x MC 69 
MC 84 x MC 34 
Arka Harit x KC 82 
Arka Harit x MC 79 
Arka Harit x MC 66

2 3 4 5 6 7 8

4.85 2.10 4.86 -0.51 22.25 * *17.11 8.54
5.13 -3.53 -6.82 5.13 23.00 **20.26 10.84
5.23 9.13 -18.04 **7.18 17.50 2.94 0.00
4.23 0.89 -17.56 -13.33 12.50 -14.53 -28.57
3.98 -6.91 -24.39 -20.51 20.00 **20.30 14.29
5.13 -0.24 0.00 5.13 23.00 **15.17 9 *19.48
5.23 0.72 -0.48 **7.18 21.50 **17.00 11.69
5.CO 0.00 2.43 2.56 19.50 11.43 11.43
4.88 O.OC -4.88 0.00 21.50 **22.86 9 922.86
5.85 -1.47 -8.24 **20.00 16.50 -11.41 -20.48
4.43 1.14 -19.55 -9.23 13.50 -16.92 -34.94
3.88 -10.92 -29.55 -20.51 19.50 6.85 -6.02
5.13 -3.30 -6.82 5.13 22.00 10.00 6.02
5.48 1.86 -0.46 9 912.31 21.50 7.50 3.61
5.05 -2.65 -8.18 3.59 19.75 2.60 -4.81
4.88 -3.70 -11.36 0.00 20.50 6.49 -1.20
4.15 -13.76 -34.90 -14.87 13.00 -7.96 -21.21
3.88 -19.06 -39.22 -20.51 20.50 9 927.13 **24.24
5.50 -4.14 -13.73 **12.82 22.50 A*25.e7 **16.88

8.54 23.00 
12.20 23.75 

-14.65 21.75 
-39.02 19.75

5.75
-3.55 -6.80 9.20
-1.72 -8.42 0.00
-4.82 -16.84 -9.60

-2.44 9.25 -40.08 -61.05 -57.47
12.20 23.50 -0.53 1.05 8.05
4.87 23.75 9.83 0.00 9.20
-4.87 22.50 2.86 -5.26 3.45
4.87 21.25 -1.73 -10.53 -2.30

-19.50 19.75 -14.13 -22.55 -9.20
-34.15 17.75 -17.92 -30.39 -18.39
-4.87 10.25 -37.16 -59.80 -52.87 
7.32 21.75 -11.22 -14.71 0.00
4.87 20.50 -8.88 -19.61 -5.75

-3.66 22.50 -1.10 -11.76 3.45
0.00 21.50 -4.44 -15.67 -1.15

-6.34 19.50 1.96 -4.08 -10.34
0.00 9.25 -33.02 -54.881-57.47
9.76 22.50 2.27 -4.25 3.45



■

Axil .lirlt x KC 49 5.75 CO0 •r
t1 -9.80 *•17.95 22.00

Arka Harlt x MC 69 5.13 -0.99 -19.61 5.13 19.00
Arka Harlt x ZjC 34 4.89 ■-11.36 -23.53 0.00 20.50
MC 92 x MC 79 3.25 0.78 0.00 -33.33 15.50
MC 92 x MC 66 3.89 -7.18 -24.02 -20.51 14.00
MC 92 x MC 49 4.38 2.94 -16.67 -10.26 19.00
MC 82 x KC 69 3.S8 -4.62 -20.51 -20.51 20.50
MC 82 X MC 34 4.25 7.94 -8.10 -12.82 20.50
MC 79 x MC 66 4.62 ♦ * 11.45 -9.31 -5.12 15.50
MC 79 x MC 49 4.13 -2.37 -21.43 -15.38 17.00
MC 79 x MC 69 4.63 w w-14.55

^  a
—4 . 6 2 -5.12 21.50

MC 79 x MC 34 4.75 w  w21.41 2.70 -2.56 21.50
MC 66 X MC 49 5.45 5.31 3.81 **11.79 18.50
MC 66 x MC 69 5.35

£

7.27 4.90 9.74 22.50
MC 66 x MC 34 5.10 4.88 0.00 4.61 20.50
MC 49 X MC 69 5.08 0.25 -3.33 4.10 21.50
MC 49 X MC 34 5.33 **7.85**7.89

1.43 **9.23 19.75
MC 69 x 34 5.13 5.13 5.13 18.50
CD (p-0.05) 0.34 0.29 0.34 0.34 3.12
CD (p-O.Ol) 0.45 0.39 0.45 0.45 4.11



7 e 9 10 11 12 13
• *23.08

i
M 9 W* 

1
CD

* 
1

7.32 20.50 2.50 0.00 -5.75
11.76 8.57 -7.32 20.25 1.25 -1.22 -6.90*«20.59 ♦ *17.14 0 . 0 0 18.75 -6.25 -8.50 -13.79
12.73 -1.58 -24.39 7.75 -37.69 -56.34 -64 . 36
-9.67 -27.27 -31.71 17.75 0.14 -24.47 -18.39**16.13 -6.45 -12.20 17.62 -5.00 -9.62 -18.97
40.17 17.14 0.00 13050 -28.47 -32.50 -37.93
40.17 17.14 0.00 17.75 -4.43 -0.72 -18.16
-11.43 -19.48 -31.71 8.25 -46.12 -64.89 -62.06
-2.86 -11.69 -17.07 9.25 -30.52 -52.56 -57.47
29.32 22.86 4.87 8.62 -36.41 -56.88 -60.34
29.32 22.86 4.87 8.50 -36.15 -56.41 -60.92
-3.90 -3.90 -9.76 20.00 -6.98 -14.89 -8.05
22.45 28.57 9.76 22.50 3.45 -4.25 3.45
11.56 17.14 0.00 22.50 4.65 -4.25 3.45**22.86 11.69 4.87 21.50 **8.86 7.50 -1.15
0.00 2.60 -3.66 22.50 **15.38 **12.50 3.45
-6.33 -6.331 -9.76 21.75 **10.13 8.75 0.00
2.70 3.12 3.12 2.23 1.94 2.23 2.23
3.55 4.11 4.11 2.93 2.53 2.93 2.93



Table 40. Mean performance of parents and ^  hybrids and extent of heterosis for flesh thickness,seeds/fruit and 100 seed weight in bitter gourd during third season

Parents/Crosses
Flesh thickness Seeds/fruit 100 seed weight

Mean RH HB SH Me an RH IiB SH Mean RH HB SH
(mm) (X) (%) (%) (%) (%) (%) (g) (%) (%) (%)

1 O
Am 3 4 5 6 7 8 9 10 11 12 13

Priya 5.13 2 3.50 23.75
MC-78 5.38 18.50 23.75
MC-84 5.78 22.38 27.50
Arka Harit 8.13 16.63 23.00
KC—82 3.50 13.25 19.00
MC-79 3.13 15.75 6.75
MC-66 5.25 20.50 24.50
KC-49 5.25 29.25 21.50
MC-69 5.00 18.25 22.00
MC—34 5.20 21.50 19.00
Priya x MC-78 
Priya x MC-84 
?riya x Arka Harit

5.30
5.70
7.38

0.95
4.58**11.30

-1.40
-1.30
-9.23

3.41 ★ ★11.22**43.90

21.75
22.00
19.00

3.57
-4.08
-5.30

-7.45 -7.45 
-6.38 -6.38 

-29.27 -29.27

23.75
25.50
26.25

0.00
-0.48**12.30

0.00
-7.27**10.25

0.00**7.36
10.25

Priya x MC-82 3.88 -10.14 -24.39 -24 .40 16.75 -8.80 -43.62 -43.62 20.75 -2.90 -12.63 -12.63
Priya x MC-79 
Priya x MC-66 
Priya x MC-49

4.38
5.15
6.05

6.06
-0.72 * *16.60

-14.63 -
-1.90**15.23

14.63
-0.49**18.05

20.75
20.75 
20.50

3.18
-5.68
-4.10

-13.83 -13.83 
-12.66 -12.66 
-18.08 -18.08

7.63 -
26.50
23.50

•50.00**9.84
3.07

-67.89
it8.14

-1.05

-67.89
it it11.58

-1.05
Priya x KC—69 5.15 1.73 0.49 0.49 18.75 -10.17 -20.21 -20.21 19.75 -13.67 -16.84 --16.04

m



1 2 3 4 5 6 7 8 9 10 •o
j

13

Prlya x MC-34 5.50 6.54 5.77 7.32 21.00 -6.60 -10.64 -10.64 21.75 1.75 8.42 -8.42
MC—78 x MC—94 5.30 -4.90 -8.23 3.41 19.00 -7.03 -15.06 -19.14 25.00 -2.43 -9.05 5.26
MC-7B x Arka Harit 6.38 -5.56 -21.54 W V24.34 19.00 8.18 2.70 -19.14 22.50 -3.74 -5.26 -5.26
MC-78 x MC-82 4.55 2.53 -15.35 -11.22 17.00 7.09 -8.10 -27.66 18.75 -12.28 -21.05 -21.05
MC-78 x MC-79 3.88 -8.80 -27.90 -24.39 17.75 3.65

-  a a
-4.05 -24.46 8.25 -45.90 -55.26 -65.26

MC-78 X MC-66 
MC-78 x MC-49

5.13
5.63

-3.52
5.88

-4.65
4.65

0.00**9.76
21.50 
20. 50

n  W 10.26 ** 8.61
4.88 -8.51 ★6.43 -18.08

24.00
25.00

-0.52 -2.04 
10.49 5.26

1.65
5.26

MC-78 x MC-69 5.13 -3.61 -4.65 0.00 19.00 3.40 2.70 -29.27 21.50 -6.01 -9.47 -9.47
MC-78 x MC-34 5.00 -5.44 -7.00 -2.44 20.75 3.75 -3.49 -12.76 24.50 14.62 3.16 3.16
KC—34 x Arka Harit 6.13 -11.87 -24.62 19.50 18.75 -3.85 -16.18 -20.21 22.75 -9.90 -17.27 -4.21
MC—84 x MC—82 4.13 -11.05 -28.57 -19.50 15.75 -11.58 -29.59 -32.98 20.00 -13.98 -27.27 -15.79
MC-84 x MC-79 3.63 -18.54 -37.23 -29.27 18.00 -5.58 -19.54 -23.40 8.75 -48.901-68.18 -63.16
MC—34 x MC-66 5.50 -0.22 -4.76 7.32 21.50 0.29 -3.89 -8.51 22.50 -13.46 -18.18 -5.26
MC-84 x MC-49 5.43 -1.60 -6.06 5.85 19.75 -5.11 -11.71 -15.95 20.50 ‘-16.33 -25.45 -13.68
MC—84 x MC-69 5.30 -1.62 -8.2 3 3.41 21.50 5.85 -3.89 -8.51 21.75 --12.12 -20.91 -8.42
MC-84 x KC—34 5.30 -3.40 -8.2 3 3.41 20.00 -8.83

jL JL
-10.59 -14.90 20.50 --11.83 -25.45 -13.68

Arka Harit x MC-82 4.13 -29.03 -49.23 -19.50 18.00 20.50
X  X

8.30 -23.40 19.25 -8.33 -16.30 -:18.95
Arka Harit x MC-79 3.75 -34.76 -53.86 -26.83 17.75 w w9.65 6.89 -24.49 8.25 -44.54 -64.13 -65.26
Arka Harit x MC-66 5.13 -23.36 -36.92 0.00 19.25 3.70 -6.10 -18.08 :22.75 -4.12 -7.14 -4.21

co
C O



1 2 3 4 5 6 7 e 9 10 11 12 13

Arka Harit x fiC-49 6.13 -8 .41 -24.62 * *19.50 * *17.07
17.75 -1.49 -7.79 -24.47 19.25 -13.48 -10.30 -10.95

Arka Harit x MC-69 6.00 -8.57 -26.50 15.75 -9.68 * * 14.09 ** 17.24

-13.69 -32.98 21.50 —4.44 -6.52 -9.47
Arka Harit x MC-34 
MC-92 x MC-79

6.38
4.13

-4 . 30 * *24.50
-21.38 « *17.86

w[24. 39 
-19.50

21.75
17.00

1.16 -7.45 
-26.73 -27.66

22.25
8.25

5.95
-35.92

—3.26 —6•32 
-56.58 -65.26

KC—32 x KC-66 4.63 5.71 -11.90 -9.75 16.75 -0.74 -18.29 -43.62 21.50 -1.15 -12.24 -9.47
HC-82 x KC-49 4.50 2.36 -14.29 -12.20 17.00 4.62

X A.
-11.68 -27.66 19.75 -2.47 -8.14 -16.84

MC-92 X KC—69 
MC—92 x KC—34

4.13
4.13

-2.90
-5.17

-18.50
-20.67

-19.50
-19.50

19.50
19.75

★ X23.81
if it13.07

6.81 -17.02 
-8.13 -15.95

20.75
22.00

-3.49**i5.|e
-5.68 -12.63 
15.701 -7.37

KC—79 x KC-66 4.13 -1.49 -21.43 -19.50 16.00 -11.72 -21.95 -31.91 8.25 -47.20 -66.33 -65.26
MC-79 X KC-49 4.50 7.46 -14.29 -12.20 17.50 10.00 -9.09 -25.53 8.25 -41.59 -61.60 -65.26
MC-79 x KC—69 4.38 7.69

^  A

-12.50 -14.63 18.50 8.82 1.37 -21.28 7.50 -47.82 -65.90 -68.42
KC—79 X KC—34 4.63 ♦ ★ 11.11 -11.06 -9.76 19.50 4.70 -9.30 -17.02 9.75 -24.75 -48.68 -58.94
KC-66 x KC-49 5.08 -2.87 -2.87 -0.98 20.00 0.63 -2.44 -14.90 23.50 2.17 4.00 -1.05
KC-66 x KC—69 5.30 3.41 0.95 3.41 20.50 5.81 0.00 -18.08 20.50 ■•11.83 -16.33 -13.68
MC-66 x MC-34 5.33 1.91 1.43 3.90 20.25 -3.57

-A, A
-5.80 -13.83 22.25 2.29 -9.18 -6.32

KC-49 x KC—69 5.25 2.44 0.00 2.44 20.50 ★ X9.33 6.49 -18.08 :22.75 4.60
A, A.

3.41 -4.21
KC—49 x KC—34 5.00 -4.31 -4.76 -2.44 21.00 3.07 -2.30 -10.64 22.75 «wl12.35 5.81 -4.21
KC—69 x KC-34 5.50 7.84 5.76 7.32 10.75 -5.67 -12.80 -20.21 20.75 1.19 -5.68 -12.63

( p“ 0 .05) 0.39 0.33 0.39 0.39 1.75 1.51 1.75 1.75 1.62 1.41 1.62 1.62
CD (p=0.01) 0.52 0.44 0.52 0.52 2.30 1.98 2.30 2.30 2.14 1.85 2.14 2.14

C O



Only two crosses In the firs t. U to 
toot ln third seasons showed significant heterobeltlosls.

■one of the hybrids possessed significant standard
heterosls*

Oe 100 seed weight

Twelve crosses in first, six and in second end 
third h-*d significant relative heterosls.

Heterobeltlosls was found significant for three 
cr-~sea in Tirst and third and five in second season.
I *xjjrrur hetercbeltiosis was observed in Arka Harit x r.C-69 
(10.11%) and Arka Harit x MC-49 (8.43%) ln first, KC-49 x 
KC-34 (12.50%), Priya x K.C-49 and Priya x I-C-69 (P.05% 
ench) in second KC—82 x KC—34 (15*78/-) md riyn x KC—66

(8*16%) in third season.

Standard hater sle was significant for sevsn cross..
ln 'lrst and two ln third season*. HC-M * (18.SS
ln first a,* Prlya * *C-«6 1" third ssa.cn h.d

higher standard heterosls*



C. Inheritance of fruit colour, fruit eurface and bitter- 
ness and study on linkage If any In bitter gourd 

l.lfrult colour

Four parental line with contrasting fruit colours 
(Priys# MC—49, MC-66 and MC— 69) were used to study the 
inheritance of fruit colour in bittargourd. The fruits 
of Priya and KC-49 were green while those of MC-66 and 
HC-69 were white. Crosses were mrde with these four 
lines to generate F1# F2, DC1 and BC2* Out of the six 
crosses/ four with contrasting colours were considered 
for the study (Table 41)•

In all the four crosses, the F,s were all green 
fruited indicating dominance of green over white. The 
plants in the segregating F^s, BC,s and ^C2o wera C1«S9  ̂
fled into green and white fruited.

a . Group 1. Prlya *  MC-66

In the F2# 200 plants segregated into 154 green and

46 white fitting in the 3*1 ratio ( - 0.426,
0.70). All the 80 plant, in BC, possessed green fruits.
In the BC2, 120 plants segregated into 63 Mth gre 
17 with white fruits, whidh fitted well in the 

l( Y rn 0.30, P - 0.50 - 0.70).



QfOUJ*

2. Priy* 
x

MC-69

2
BC
BC

1
? 2

2
1

BC.

Cbaerr^s'^;;-- ___
F lent a xP«ctad “ ”

Green Whit* Total ratio

25 0 25
0 25 25
25 0 25

154 46 200 3«1eo 0 eo 1*063 57 120 111
17 0 17
0 17 17
17 0 17

137 43 150 311
70 0 70 liO
73 67 140 111

0.426 0.60-0.70

0.200 0.50—0.70

0.110 0.70-0.O0

0.257 0.50-0.70

3. MC—49 
x

MC-̂ 6

4. KC-47 
x

*C-$9

?1 20 0 20
?2 n 20 20
A 20 0 20

7.2 1 39 51 190 3il ' m J  ̂i * f
* c—r-W «J| V eo no
ac.2 84 81 165 i d  ̂ *44 Q ' O'> 1 4 Jl #0 m • u § 4

?1 15 j*
'J 15

? 14 152
f i 15 0 15

f2 1 65 5C 205 i n 9.04 5

K 1 45 0 64 1 i0

“ l 18 42 110 1*1 0.177 ••5C-8.79



Into
O'. Kuxdr* and .ighty pl8nts ln th. fj 
1ST or-X" « d  43 whit, fitting . 3ll ratlo . 6>u§

r m 0.70 - o . e o ). in th. bcj# i*0 plant> 71
,reen and 67 whit, f r u it s .  Thla fitted the expected 
ratio of H I  (^  “ 0.257, P - 0.50 - 0.70). In BC , n  
pipts had green fruits only.

L  Group 3. HC—49 x MC-66

In the Fj, 3Cj and observed frequencies
were in agrear-ent v/ith the expected frequencies. Out of 
190 plants in F~ 33) 139 had green and 51 white
fruits ( y* = 0.34, ? * 0.50 - 0.70). In BC2 (Plate 34)
US plants Included 24 with green and 01 with • nitc i.ruita 
{X1 • 0.054, P - 0.80 - 0.90). In (Plate 35) ell the

plants were green fruited.

Group 4. MC-49 x KC-69

expec t h . w  u  i •  —  j.nA SO white
» *0S plant. »»cr.o.t.d into 1 ^

, . in the fittsd vrell inThe obeerv»d frequencld® »*"* t
* _ D - O.C0 - 0.90)



Plot*

Plate

Plate

-33. Inheritance of fruit colour
F2 segregation, 3 green i 1 white

-34. Inheritance of fruit colour
DC, segregation, 1 green i 0 white

35. Inheritance of fruit colour
BC- segregation, 1 green i 1 white



PLATE-33

FLAT1-3*



th. s.grsgatlons w r .  In agr.«,nt with th. r.tlo
of 111 whsrs 110 plants consisted 58 with gre.n and 52 

with whits fruits (X - 0.327, P - o.SO - 0.70).

2« Fruit surface

Out of the six crosses developed from Prlya, MC-49, 
MC-66 and MC-69, four with contrasting fruit surface were
considered for the study of Inheritance of fruit shape.
The fruits of Priya and MC-66 were spiny while that of 
MC-49 and MC-69 were orooth. Croonea were m^de with these 
lin^s to generate the F-, F̂ , BC^ and BCj (Table 42).

Expressivity of orroothnoss was not cor.pletc in 
HC—49 as evidenced by 2 spiny fruited plants out of 20.
So also was the case with MC-69.

The F hybrids in all the crosses were spiny 
fruited Indicating dominance of oplninsos over axoothnsss. 
Tha plants ln ths s.grsgntlng generations wars classified

into spiny »nd smooth fruited.

s. Croup 1. Priys * MC-49

Cut of 225 plants ln the F̂ , 172 wers spiny and
IdeJHi Hi.jffc- I a *. flij.-inn the incomplete expressivifcy 53 smooth fruited. Considering



Table 42• Inheritance of fruit surface In bitter gourd

3 roup Generations
Observed nunber 

pi ants
Spiny Ribbed

of

To tel

Expected number
conaideringBH^H
expressivity
Spiny Ribbed

Expected 
genetic )£ 
ratio

Probability

1 2 3 4 5 6 7 ^ ■ 0 10

1 • Priya pi 20 0 20
X »- 2 4. 10 20

KC-49 F1 20 0 20
?2 172 53 225 174.30 50.62 3.1*0.9 0.143 0.70-0.00
BC, 95 0 95
3C2 61 49 110 60.5 49.5 1.1*0.9 0.0091 0.90-0.95

2. Priya P1 17 0 17
X P2 0 17 17

KC—69 P1 17 0 17
P2 136 44 180 3*1 0.029 0.80-0.90
BC1 70 0 70 1*0
- 2 74 66 140 1*1 0.457 0.30-0.50

Contd•

roco
C D



6 8 9 10

3. MC-49 
x

MC-66
2

EC,
DC

0
20
20
146
42
165

20
0
0

44
38
0

20
20
20
190
P0
165

3il
lfl
O sl

0.343 0.5-0.7
0 .2 0

0.5-0.7

4. KC— 66 
x

2
BC.
BC

20
2

20
156
65
5e

0
16
0

49
0
52

20
20
20

205
65

110

158.88

60.5

46.12

49.5

3.1«0.9 0.231 0.5-0.7

1.H0.9 0.229 0.5-0.7



of ssioothness in KC-4 9, the expected ratio In tha F. Vai 
*8difi*d to 3.110.9 with expected frequency of 174.18 spiny 
and 50.62 white. The observed ratio was in agreement with 
the expected ratio (X - 0.143, P - 0.70 and 0.80). In 
BCj ell the 95 plants had apiny fruits. In BC., 110 plants 
segregated into 61 apiny end 40 smooth fruited fitting in 
the modified expected ratio of I.li0.9 ( X ■ 0.009, P ■ 0.90 
- 0.95)•

b. Qroup 2. Priya x MC-69

The observed F segregation agreed wall with the
2 *11

expect ad ratio 3*1 (X  * 0.029, P ■ 0.80 — 0.90) • The 180
plnnfca of F. possQ99°^ 136 with apiny and 44 with smooth
fruits. In BC- all the plants had spiny fruits. In BĈ ,
out of 140 plants 74 were apiny an1! 66 smooth fruited
agreeing the ox^xscted ratio of 1*1 ( X- • 0.459, P * 0 . 3 0

0.50).

Group MC-49 x

Out of 190 F2 (Plate 3#| plants 146 were sriny bTmS 
44 emeoth fruited, agreeing the expected ratio of 3*1

( X2. 0.143, p - 0.50 - 0.70). in * 1  *° ^
■egregated in to 42 spiny and 38 n



Plate-37.

Plate—38•

Inheritance of fruit surface 
T2 segregation, 3 spiny t 1 smooth

Inheritance of fruit surfece
BCj segregation, 1 spiny i 1 smooth

Inheritance of fruit surface
BCg segregation, 1 spiny i 0 smooth



PLATE-36



the expected ratio o# i.i /w  °f 111 <*- ■ 0.02, P - 0.50 - 0.70).
In BC, (Plate 38) *ii fh. .pi ant a had spiny fruits.

d. Group 4. t-iC-66 x MC-69

The 205 plants in the F2 segregated into 156 spiny 
and 49 smooth fruited. Considering the incomplete expres
sivity ot smoothness in MC-69, the expected ratio was 
modified Into 3.1*0.9 with the expected 158.88 spiny and
46.12 smooth fruited plrnts. The observed F_ ratio was

\  iin ngr^e^ent with this modified expected ratio ( X = 0.231, 
P ■ 0.50 - 0.70). The segregation of 110 plrnts in BC2
in to 58 3niny and 52 smooth fruited was also in agreement

z
with the modified expected ratio of 1.1 *0.9 ( X = 0.229,
P ■ 0.50 - 0.70). In BCj all were with spiny fruits.

3. Detection of linkage between fruit colour and surt.-co

Out of the alx crooaoo used for the otudied on 
lnherit-nee of fruit colour and .urfac aocrately. two 
had parent, differing for both colour and .urfac. The 
, 2 generations cgr.gatlng jointly for colour and .urfac 

u..d to test th.lr independent inheritance.rare



In both th* cross.*, th* Ij. war* *11 with gr..n,
■piny fruitsd Indicating dominance of green spiny fruits 
over white smooth*

a* Group 1* Priya x MC-69

The Joint segregation of F̂  population into green 
spiny* green smooth, white spiny and white smooth is 
presented in Table 43* The 180 F plants (Plate 39) 
segregated into 102 green spiny, 35 green smooth, 34 
white spiny '■-nd 9 white smooth. This is in agreement with 
the expected ratio of 9 * 3 « 3 « 1. Inspection of the 
results showed that the probability of exceeding thei
Calculated value of total lios between 0*90 and 0.95, 
which showed the agreerent of the observed frequencies

with the expected ratio*

Th* partitioning of (Tabl. 44) Into colour, 
su rf.o *  and link*,. r.v.*l.d c la .r  lnd.psnd.nc. in th. 
lnh.rltnnos of fruit colour and surfne. ( X - 0.3SS6,

P * 0*70 — 0*80)*

b. Group 2. MC-49 x MC-66

m .  ,.M  m n . . . -  i" —  “ “  “ * ” •



Observed number of plants

Groups Generations Green White Total

Expected genetic ratio 
Green White

Spiny Smooth Spiny Smooth Spiny Smooth Spiny Smooth

1. Friya P1 17 0 0 0 17
X P2 0 0 0 17 17

KC-69 *1 17 0 0 0 17
F2 102 35 34 9 100 9 3I  3 1
• s 70 0 0 0 70
bc2 36 37 38 29 140

2. KC-49 P1 0 20 0 0 20
X P2 20 0 20 0 20

KC-66 ?1 20 0 0 0 20
?2 106 33 40 11 190 9 3 3 1
K 1 42 38 0 0 eo

84 0 81 0 165

Total J’robabilit'
X 2*

0*504 0.09-0.95

0.802 0.00-0.90

to
CDcn



Platc-39. Joint inheritance of fruit colour and surface
F, segregation

9 Green spiny 13 Green smooth a 3 White spiny il White aeooth





L
Table 44, Partitioning of ~y~ in tha segregations of

two crosses in bitter gourd
Source df Crossessi ^ Probability

1 0.1185 0.70 - 0.00
Fruit colour 1

2 0.34 3G 0.50 - 0.70

1 0.0296 0.80 - 0.90
Fruit shnpe 1

2 0.3438 0.50 - 0.70

1 0.3556 0.50 - 0.70
LinVa^e 1 2 0.1146 0.70 - 0.80

1 0.5037 C.90 - 0.95
To t a 1 ^ 2 0.P022 0.80 CC*•O1



40 white spiny and 1» v;hi«JIH | H ^ Hwnite smooth. This also fitted
the expected ratio of 9 i 3 i 3 , i ( )i . 0.0022,

P • 0,80 - 0,90),

e Partioning of total "Y- into fruit colour and 
surface showed that the inheritance of fruit colour is 
independent to that of fruit surface ( X ■ 0.1146, P - 
0.70 - 0,80).

4. Bitterness

Three parental lines viz. MC-53, MC-79 and MC-34 
with varying bitterness in the original set 1 were used 
for generating three crosses to study inheritance of 
bitterness. The mean values of bitterness expressed as 
percentage of ether oxtract of these three lines, their 
F s, F a and back cross generations are presented in
(Table 45).

The presence and type of non allelic interactions 
war. datarrlnad by A D C »nd D .cling ta.t. and pra.anted

in Table 46.

Tha genaratlon men. vara pnrtltlon.d Into dlffarant

eomponanta Ilk. —  - « " »  <">' (<,)'
domlnanoa .«.<* (h). •***!*■ * •aaltlvn



?®"®5ation meana for bitterness in bitter

Generations Crosses
P1 x P2 P1 *‘ P3 P2 X P3

P1 3.01 + 0.05 3.01 + 0.05 1.99 + 0.04

BC1 2.67 0.05 2.80 + 0.05 2.17 + 0.04

F1 2.49 + 0.03 2.75 + 0.03 2.23 + 0.03

P2 2.52 + 0.04 2.75 + 0.01 2.35 + 0.02

bc2 2.23 + 0.03 2.61 + 0.04 2.51 + 0.02

P2 1.99 + 0.04 2.54 j- 0.03 2.54 + 0.03



Tablo 46, Scaling tests for non "allelic interactions
for bitterness

CrossesScales -----------------------------
?1 x Pj Pi x P3 P2 x P3

0.02 -0.15 0.11

0.02 -0.06 0.26

0.P2** -0.03 0.40

0.13 0-09 0.02

A

D

C

O



H g g g g l *  ^^inance c -■  ■ ■ I  I 'J' end dominance x dominance
Gii.GCt (l) and

nted in Table 47. The components
of genetic variances •§«!. ̂• estimates of heritability and number
of effective factom t , _r* vorked out and presented in
Table 48.

The null hypothesis underlying the scaling tests 
A ■ B ■ C ■ D was rejected in MC-53 x MC-79 and 

MC-79 x MC-3 4 indicating presence of non allelic inter
actions. However, scaling tests were not simificant in 
HC-53 x MC-3 4 indicating the absence of non allelic 
interactions in this cross.

Additive effects (d) were significant in all the 
three cros.ico of which MC—79 x MC—34 had negative effect 
(-0.345). Dominance effect (h) was significant only in 
MC— 53 x KC-79 (—0.266) and it was negative in all the 
thm- ' , .in'll. The interaction was of additive x dominance
(j) type ln MC-53 to MC-|||(-0.95J).

i (ri) ivvrn 0.4 3 ln MC-53 x MC— «Additive variance va/
0.11 in MC-79 * MC-34 .nd -0.05 In MC-S3 „ MC-,4. Don,l„-

xne. Tarl.ne* M  ln MC-M  * ^  ^  °’°7
MC-51 » MC-34. 1* —  ** MC‘7# * MC"M  ('°*19’ *



CjTOSMS

Table 47. Components of total genetic effect for bitterness
Genetic parameters 

h 1 J

I- X P2 2.52 ♦ 0.04 0.44 + 0.C5 -0.27 + 0.09 -0.26 ± 0.20 -0.95 + 0.06 -0.43 ± 0.20
** **Px x P3 2.95 ± 0.13 0.24 + 0.10 -0.60 + 0.39

?2 x ?3 2.35 + 0.02 -0.35 + 0.04 -0.07 + 0.12 -0.04 + 0.11 -0.07 ± 0.05 -0.33 ± 0.20

** p o 0.01



heritabllity estimates and number of effective factors 
for bitterness

Degree 
o f dom-

Cross D H JH/D h (n) h (b) Kj K

Px x P2 0.43 0.16 0.61 1.20 0.90 0.61 0.001

P2 x ?3 -0.05 0.07 -1.40 0.51 -0.08 -1.12 0.01

P2 x P3 0.13 -0.15 -1.15 1.59 0.67 0.58 -0.01



mponente of genetic variance, degree of dominance, 
heritability estimates and number effective factors for 
b e t t e m e a a  were worked out and ere presented in Table 48.
The degree of dominance J h/D for bitterness was 0.61 in

P1 X P 2* Zt Wa8 ne9«tive in both the other crosses. 
Eotimtos of heritability in narrow sense (h2(n) was high 
in MC— 53 x MC-79 (1.2) and MC-79 x MC-34 (1.58) and moderate 
in MC— 53 x MC—34 (0.51). Estimates of was 0.61 in 
MC— 53 x MC-79 and 0,58 in MC-79 x MC-34. The estimates of 
K_ was very low in all the three crosses.

D. Crossability studies pmong the three species of > omordicfl

1. Anthesis

Observations were made on period of anthesis ill three 
•p«cl.. of {^soraiCfl (*abl. 49). All the specie. differed

in their anthesis period.
Period of anthesis in throe apoclos^of

3peales Anthesis period
Table 49 
6 1 .No.

H^raic, shtir m U * 4-30 - 9-30
2 _M̂ ortia dAfiia Sj-00 - 11,30 ”

H o m o r d l c *  cYt»b«l«.rla 0 -°° - 4 ° °  ™



Types of pollination
Durst ion after pollination

12 hours 1 day 2 days 3 days 4 days 5 days 6 days 1 days

!*U'-- r n r an 1 1 a
(self^

100% ovary 
rema i ned 
green

98% 
rema ined 
green

98% 
s tarted 
g roving

94%
cont1 nurd 

qrowth

92% 
c ?nt1nued 

growth

91% 
continued 

qrowth

91% 91% 
cont inued continued 

growth growth

Hc t c rdica charantia
X

r i c -crdica diolca

9 Q% ovary 
remained 
qreen

90% 
rerr a ined 
Green

60%
remained

green
4 0% 

started 
shr inking

2Q% 
rema i ned 

green
71%

shrinking
and

drying

10% 
remained 

green
9Q% 

shrinking 
and 

dryi ng

5% 
rema ined 

9 5% 
drying

2%
remained
green
98%shrinking
and

drying

No ovary 
remaJ ned 

green

vo»nordica c^arantia

X
Mo*? :>rd i ca cvmba 1 ar 1*

9"’% ovary 
rem a ined 
green

Q1% 
remained 

areen

65% 
rema1ned 

green
35%

started
shrinking

24.5% 
rema ined 

green
7 5. 5% 

shr i nk i ng 
and 

drying

5%
remained

green
95% 

sh ri nk1 no 
and 

d rylng

4% 
rema i ned 
qreen
96% 

shr i nki ng 
and 

dry!ng

1%
remained

areen
99% 

shri nked 
and 

started 
drying

No ovary 
remained 
greenl

Horn or dice dioica 
(Self)

Q9% ovary 
rema Ined 
green

97%
remained

green

96%
started
growing

90% 
cont inued 

growth

90%
continued

growth

90%
continued

growth

90%
continued

growth

90%
continued

growth

Korrcrdlca dioica
X

Korord ica cvmbalaria

96% ovary 
rema ined 
green

91% 
rerra ined 

green

65%
remained

green
35%

started
shrinking

24%
remained
green
76% 

shr inked 
and 

started 
drying

5% 
rema i ned 

green
95%

shrinking
nnd 

dryina

3%
remni ned 

qreen
0 7 %

shr1nking
and 

dryi ng

No ovary 
remained 
green

No ovary 
rema ined 

green

v rrc r dice ^vmbalari ? 
- e 1 f )

ovary 
r^ma i ned 
; reen

96% 
rema ined 

green

96% 
started 
growlng

90% 
conti nuod

growth

p p %
c o m  inued 

g rowth

n*% 
con*1nued 

q r^wth

86% 
cont1nued 

qrowth

06.0% 
cont i nued 

growth



Observation. on ovary growth were tek»n and 
•*pr...«<] percentage (Tabl. 50). m  .11 the ..lfed 
flomrs ovary growth waa normal* Fruit sat waa above 
85% in all the sclfed flowers. However, in crossed 
flowerc roro then 70% of the ovaries started shrinking 
and drying oven the 3rd day after pollination. None of 
the ov ries in any of the crosses remained gr<=»en after 
a week, Maximum fruit set was observed in Komordica

\ and Momordica dioica on selfing (91% and 90% 
respectively) . Tn komordica cvmbalarig the selfed 
flowers set 05% fruits.

Thus the three species of Momordica - charantlfl, 
dlole. and evmbalarln were found totally cross incomp
atible. And th. croo.ability ind.x waa earo cmong these

three species studied.
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DISCUSSION

r gharantiB l.) la « vary
popular Indian ngrt.bl., In t.ra. o£ nTltrltiY. nlttt>
1 a ka flrat among tha cucurbits, tha moat Important 
constituents being mlnerala and vitamins. One hundred g 
of edible portion of the large fruited variety contains 
4*2 g of carbohydrates, 1,6 g of protein, 88 mg of vitamin 
C, 210 I.U, of vitamin A and 1,6 mg of iron. In small 
fruited types, the nutrient contents are hiaher (Choudhury, 
1967). Though bitter in taste, t^n^er fruits are used in 
curries, pickles and fries, besides being used in various 
indigenous medicines.

Da spite the economic, nutritional and ao-licinnl 
▼slues of bittor gourd, availability of high yic'ding 
▼arioti-s/hybrido is limited. In bitter gourd, preferences 
with respect to fruit colour, fruit surface and intensity 
of bltt.ro... with locality .nd with lndividu.1.
Fruit colour and fruit .urf.c d.tormln. mnrk.t prlc.
c, - ta.rablj Stability In frform.ne. of a varl.ty/hybrid

.r~rt for cultivating bitt.r gourd through1. an lnportant ..pact ror cu
i. « w » ~  « • "

 . . » “



B l  * laT*"tl5atlon —  carried out ..inly with
th. objectives of .tudyin, ^  dlTar,8nCT, 1<s.ntl_
fying stable and heterobeltlotic hybrids, unravelling 
^  ̂various economic characters and investigating
into the crossability among the related species of 
bitter gourd.

Genetic variability and divergence

Studios on genetic variability and divergence are 
basic to ?ny crop improvement programme. Effective select
ion of a genotype depends on estimates of heritability 
bared on phenotypic performance. In the choice of proper 
eelaction method(s)# estimates or heritability coupled 
with genetic advance are more useful thnn any one of the 
two alone (Johnson et £1,.* 1955).

F.any workers have earlier re portal «*U 
very high heritability in reopect ot several veg.tsjive, 
productive and gu.litctiv. character, in bitt.r gourd.
The components of variation do. to phenotype and genotype 
were studied in the pr.«nt investigation.

■ igniflcant di«.r-nce. w "  obssrvsd ««,ng 80
, i ah. 1« character. - branche./pl.nt, msin

genotypes f o r  i H B H B  I  I JfiL f c J B B
K H I f t H ,  which first female floeer formed.
vine length, node s

* flover opening, female flowers/plant,
days to flret feme* ,



percentage of female f 1 rmei ■ I -P I H  B  I F IAowere, daya to picking maturity, 
fruita/plant, fruit weight, fruit length, fruit girth,
fleah thicknaaa, aaeds/frult, loo seed weight, protein
content. T.S.S end vitamin C content. Bitter gourd being
cross pollinated due to monoecy exhibits much variation,
and therefore, the present observed variation i8 quite
rational as reported earlier by Srivaotava and Srivastava
(1976), H^nachandran and Gopalakrishnan (1979), Kanga1
(1991) and Chaudhari (1937).

I
Fruit yield/plant was 1 ixirum in Priya (12.76 kg) 

which was on par with MC-B4 (12.46 kg), KC-7B (12.25 kg) 
and MC-66 (12.17 kg). Fruits/plant were axirmm in KC-79 
(113.25) -nd r inlirmm in Arka Harit (17.2b). KC-34 took
the least (13.50) days to first female Tlower opening.

raximum phenotypic coefficient of variation was 
observed for fruit weight (40.77) followed by yield/ 
plent (39.91) end frulf/plant (31.02). Similar finding, 

earlier mad. by Bamach.ndran and Gopela> rlshn.n

(1979). Mangel <»«> *nd Ch«udh-rl <1987>*
- *MMt~4mnt of variation (pcv) wasPh.notnlc co.fflcic"* o

. ,™tt length (29.56), per cnt of female moderate for fruit A*ny
, f«mole flow«f/pl*nt (27.37) and main flowers (29,56)# f^*1



Tine length <22.32,. Th.a. *aluaa , 
csrlicr report of Man,al (l,81)_ R 
are rage per for fruit length wa. in

were higher in the 
However# the observed
agreement with that

of Chaudheri (1987).

In the present study, earliness had only a low 
value Oi pcv. The lowest values of pcv were observed 
fcr ncdo t first female flower formation (8,18) days to 
opening of first femle flower (8,38) and day3 to picking 
maturity (0.47) . Least values of pcv for days to flower 
opening was also re orted by Mangal (1981). The low 
estimates of pcv for errly female flower formation and 
early harvest obtained by Chnud-ri (19p7) p3so confirms 
the prnsont findings. It is therefore ourrgested that 
V iriatlcn for oarlinesc -»nd maturity is compare ively low 
in bitter gourd lines used for the present study.

Th% gnnotyplc co.fflO.nt of vnrirtlon (gcv)



end days to Picking maturity had th. loee.t value. of gcv 
and heritability Indicating greater Impact of environment 
on •arllness and maturity aspect, in bitter gourd.

High heritability does not mean a high genetic 
advance for a particular quantitative character. For’ 
effective selection, heritability along with genetic 
advance should be considered. In the present study high 
heritability along with genetic gain was observed for 
fruit weight, yield/plant and fruits/plant. The estimates 
of gcv we re .*lso of high magnitude for these characters.
This rrvealed that variation for the above chpractere were 
iinly duo to action of additives gene3. Thio confirmn tc 

the earlier findings of Srivaotava and Srivasteva (1976), 
Singh et \j. (1977), Ramachandran (1978) and Kangal ot &1.
(1981) .

Though Irritability was high for primary branches/
_ ___ _ i nr* i-tf irst ferrnio flower, the plant nnd dayu to opening ot irat

i low magnitude, indicating the actiongenetic gnin wns oi low
ti rrr*neB for exprension of these characters,of non additive i

Similar finding, were e.rll.r mad. by Sriva.tnva and 
Sriva.tnva (197«). «on>ddltlv. a.n. action for days to

., . Miin ni»o rei orted by Ramachandran first female flower opening ««• «

and (Sops l s k r i e W ^ j _ ♦



,2
**■ D ntatistlcs 1. a tool in estimating the 

gene divergence In plant breeding experiments. It 
permits precise comparison among all possible pairs of 
population In any group.

VFollowing Tocher*s.Method* 50 bitter gourd 
gonotypes war® grouped into five clusters. The study 
rave a 1 ed that linos of different origin/3ources fell in 
the same group and different groups consisted of lines of 
the safre source/origin.

Cluster ” contained lines viith less economic 
▼alue. Cluster II had lines v/ith average yield. The 
high yielding lino3 like Priyn, MC-^4, r?C_7e, MC-66 etc. 
were in Cluster III. Tha types Arka H«rit and KC-82
fell in Cluster IV. Cluster V had only one line : c.79, 
the perennial type. In the prs.ent study maximum distance 
(D - 30.16) existed between clusters IV and V. Theoreti
cally. therefore, maximum het-rosls would he expected in
crosses involving parent. bslonging to these clusters.

... I. observed that choices of psrents From the study# It
for othsr crop improvement programmesfor hybridisation or

IV be based on source or origin or
need not necessarily
geographical d 1 s t w.



itter gourd is grown through out the year in the 
tropics. Varieties differ in their response to varying 
snvironmentel conditions. Stebllity analyses of yield 
and its components reveal the genetic bases of stabilitydf 
poiiAts and hybrids, A phenotypically stable and hetero
belt io tic hybrid is more important considering the 
possibility of growing bitter gourd through out the year 
in tropics. An attempt was m-̂ de in the present study to 
evaluate perfornpnce of bitter gourd parents rnd hybrids 
under different environments and to l:ncw the genotype- 
environ^ent interaction aimed at identifying stable

i

hybrids suited to high, medium and low environments.

Ten parents and 4 5 hybrids ne©9 grown In a
rsndoirlscd block doslgn consecutively for throe seasons. 
Cb,,rvatlora -era mad. cn serlines. end various vegetative
and ;moductivn character**

,001-d sn.lv.!• of vnrlnnce *«. -lone for ell the
c h a r a c t e r s .  S t a b il it y  P— r .  fo r  , 1 . 1 -  and I t .  c e p -

s — rf ns rm-poaed by Eberhart and Ruaaellonents were estimated *s

( 1 9 6 6 )  ,



genotype x e n v l S B J B  H  I 9 H B |[ ■ ■ ■ ■ H i  - * environment (a x E) inter
action was observed for all vtne characters. The genotypes
were aigniflcantly different- i. all the three
Environments were also significantly different among one 
another. The pooled deviation was highly significant for 
all the characters except for node to first female flower 
formation. This suggested thet the genotypes interacted 
significantly with the environments. The linear components 
z£ gen-typos x environment interaction was highly signifi
cant for nodes to first female flower, female flowers/plant, 
fruits and yield/plant and significant for branches/plant 
and fruit girth. It was not significant for vine length, 
days to fir3t female flower opening, fruit weight and 
fruit length. Significance of the linear components of 
genotype x environmental interaction suggested that the 
genotype environment Interactions were linear and the 
genotypes differ considerably with respect to the sbov. 
characters. This was reportsd .arller in other crops Ilk.
, ,,,a, (Senghi and Kandalkar. 1903). bhindi (SUr..h B»bu.

1981) and brlnjal <U«h«monl. 19B7)*

n f ,nnoll 1(1966) considered both linear Eberhart nnd Ru*»«A
v,.» _  ,.n..r M(l) components whll. Judging th.b(l) and non ■ ■ ■ mK H  LI
H i ^ B U L l i n l e v  Th. highest ovsrsll mean yl.ld/ phenotypic st.bllW"



Iplent was recorded bv mc_-»b
x mc-66 (10.33 kg) followed 

by Priya x MC-66 1(9.75 irif H H  W M  | h H | h
• Considering the regression

eo .ffici.n ta  w w x i , . ^  ^  ^  ^  (b l_ _ ^ 1) < -

from ragraaalon not algnlflcantly different
from zero (Sd(i) v nl d j

0), Prlya x MC-84, MC-78 x MC-69,
MC-84 x MC-66, MC-84 x MC-49# MC-84 x MC-69, MC-66 x MC-34 

and i,C-49 x MC-34 were found stable (Table 51). Prlya x 
MC-69, Prlya x MC-34, MC-78 x MC-84, MC-78 x MC-34 were 
the hybrids with above average stability. Lines like 
Prlya, MC-78, MC-84, MC-66, MC-49, MC-69 and MC-34 and 
hybrids like Priya x MC-78, Priya x MC-66, Friya x MC-49, 
MC-78 x MC-49, KC-84 x  MC-34, MC-66 x MC-49, MC-49 x MC-69 
and MC-69 x MC-34 ar<s below average stable genotypes.
The highest yielding hybrid KC-78 x MC-66 wro unstable.

it revealed that hybrids responded more to varying 
environments than their parents. It nloo identified 
hybrid, milted to low, medium nnd high environments no so 
to m.k. blttar gourd cultlvntlon profitable through out

the year.

Combining ability analy**-

-o-ch of .electing parent. on t h e ^ ^ HThi conr̂ on ^
- doe* not necesearlly lead to

bfl.i. of SSL 12 r*'rforW



rir I e 52. Mean, regression c o e f f i c i e n t  and deviation from regression foi v a r i o u s  bitter 
gourd genotypes suited for high, medium and low environments

Envi ronment s 

Medlurn

Mean b(i)

-enotypes

Me bp

High

b( i) Sd(  i
n
Sd(  i ) Kean

Low 

b( 1) d (i)

MC-84 x MC-69 
MC-66 x MC-34 
MC-49 x MC-34

r riya X MC-69 8.53 1.13 0.00
F n v a X MC-34 7 . P4 1.62 0.26
MC-7P X MC-84 9 03 1.13 0.05
MC-78 X MC-34 • V 1 .32 0.04
r r:ya X MC-B4
H C — 1Q X KC-69
MC-B4 X MC-66
MC-84 X MC-4 9

9.00 1 .07 0.47
P.55 0. 87 0.02
P.77 0.P9 VO•O1

oota <£)O•H 0.99
R.33 1 .02 0.26
1 . 1 9 1 .05 1 o • o >-*

P.79 o • D 'O 1 .55
I riya 9.64 0. 34 0.07
MC-78 P.95 0.44 0.26
MC-84 9.46 0.7] 0.09
MC-66 Q.6P 0. 3#S 1.25
MC-4 9 m b  ~1 . 2 0.2R 0. 32
MC-69 7.96 0.64 0.0P
MC-34 7.07 0.27 -0.01
Prlya X MC-70 9.64 0.55 0.74
Prlya X MC-66 9.75 0.47 0.P6
Prlya X MC-49 9^47 0.23 0.61
MC-70 X MC-49 P.9P 0.P0 -0.04
MC-84 X MC-34 P..03 0.72 0.71
MC-66 X MC-4 9 9.29 0. 33 0.90

MC-49 X MC-69 P.15 0.P3 0.14
vr_to ■w N*C_ 1A '7.12 0.73 1.17 ro

ro



* r"*u1fc 1,1 hTbridliatlon programme (Allard, I960).
Selection of bast parent. b.a.d on compl.ta pa'natlc 
information ,-nd knowladg. of combining ability laada to 
fruitful results In the identification of promising 
hybrids. The dlallel crosses help in the estimation of 
ganornl combining ability (gca) and specific combining 
ability (oca) of parents and hybrids respectivelya The 
gca and sea are attributed to additive and non additive 
gene action respectively (Spragye and Tatum, 1942).

In the present investigation, ten diverse bitter 
gourd llne3 were ooloctod based on colour, 3hape/ size and 
yield of fruits and earlinoso. They wore crossed in all 
possible combinations without reciprocals to dovelop 45 
Fj hybrids. These crosses along with the parents were 
grown Ic r three seasons to study the combining ability.

The 8‘udy rovoaled that the variances due to gca 
:-,r, significant for all the charactora In all the three

_ Pi ranees were also s 1 gn'lf seasons. The sea variances w
the character. excepting no-1, to flr.t famal. flowar
formation and a.y. to plchln, maturity In the third ....on

„ „n(3 100 ««l9ht in th. a#con-1 oaaaon.and fruit glru H y  J | A M
,-r'n ?ind sea variances indicated the The significance of QCm 

■ ^ ■ ■ 1  J._Htftiftba non additive gene action In ml. nt additive «• I*11



the control of most RSIviPi I* ch«ract«r». Significant gca
a lues ware noted for vine length, fruits/plant,

yield/plant, length, diameter and weight of fruits, flesh
thickness and seeds/fruit by many workers (Sirohi and
Choudhury, 1977? Singh and Joshi, 1979? Pal et ai*, 1983?
Srivatftava and Nath, 1983 and Chaudhari, 1987) • For the
improvement of such characters, recurrent selection could 
be resorted to.

It was also noted that parents showing high gca for 
yield err1 ether characters also gave good per se perfor
mance. The parents like Priya, KC-B4, MC-78 and MC-66 
which gjve high yields also pos30S3ed significant gca 
effects for yield.

On analysing the parental lines used in developing 
crosses, the parent Priya showed high gc-̂  effects for 
tots! yield, fruit length, seeds/fruit end per cent of
feirale flovem/plnnt. Other parents with high gca effect.

MC nn MC-R4, MC-66 and MC-49. The parentfor yield ware MC^p,
t . ncn effects for branches/plant, fruitMC-04 had the highest gca err.

MC-34 possessed the highest girth and fruit Might- «  *"
„..t, for nod. to first fen-ele flover forroat- negatI we gca effect* tor

I W M  M l    *|i th(>t when p*rent» pc.ee.lng highIon. It we* ob»#r»*d tne
t-ho F, hybrids gave best performance 

gee effects were crosseo, i



variance for combining ability 
inncea were highly significant 
The sea variances were highly

a gn cant for 13 characters. Higher magnitude of gca 
indicated the predominance of additive gene action. The 
interaction of gca with environments were significant for
nil the characters excepting for earliness indicating that 
m s  impact cf environments on gca were considerably high. 
Interaction of sea with environments wore also significant 
for --*11 the characters, revealing inconsistent sea effects 
of the crosses. It may, therefore, be suggested that for 
unbiased estimates of combining ability, the studies must 
be carried out over a range of environments.

The present study revealed trie inportrnco of bcth

It in greater variability for recurrent
gee would resn 
■election.



lieteroeis

bittor gourd for is «>,__ .ecters in three seasons (Table 52
to 59) . Signifies difference. were ob.ervefl anong th. 
genotypes in all the three seasons for all the characters 
except days to picking maturity in the third season.

x 10 diallei set of

Significant heterobeltiosia was observed r r branches/
plant by three hybrids in the first, seven in second and 
four in ‘■he third sê s-,n. Arka H*rit x KC-P2 in the first 
-«nd third (15.15% end 14.63%) nd MC-84 x KC-49 (19.62%) 
in the B̂ ccr.d seasons recorder) i~hest values of hetero- 
beltior-ic for this trait. Ever 'hough tho hybrid Arka Harit 
x HC—£2 exceeded their better parent in i irst and third 
seasons, ):heir per so performance w?»o net premising. This 
may be attributed to the poor general combining ability

In MC-R4 X MC-49, the observedhigh genetic distance.

in thin cm,.Tb* observed

heterobeltlosis 1» <*ue  ̂ 'vm involvement of the parents



I l M * ” • 2 5 X *  3 £ i £ . ,howln* * * * * *  * * ---------„ f ^ “ ^cn«racters in bitter gourd
Characters r^TZT" " ----  i.-—___________________^nvironmenta RH(%) HB(%) 8H(%)
Node of first E1 7 4 37
female flower p . _ _m*

E3 61 3 16

Days to opening 
of first female 
flower

Ei
E2
E3

16
10
2B

5
9
10

17
1
27

Female flowers/plant E1
E 2

9
13

4
4

17
16

E3 9 0 17

E, 23 0 4
Percentage of 
female flowers E2

E3
12 . 
8

5
9

1
2

E1 29 5 30
Prutts/plant

JL

E2
E3

15
3

7
0

22
17

Fruit weight
E1
E 2

E1

10
4

8

2
6
3

Yield/plant
E1
E2
E3

4
7

4
2

1
2



w ith  high gCa e f f e c t s  h.*
‘ “,t««>.ie for branches/plant was

e a r l i e r  r e p o r te d  by l«i , ,
\ —  (1976) and Singh and Joshi

( 1 9 7 9 ) .

n hybrid* in the first* one In second and ten 
in third season recorded significant relative heterosi. 
for vine length. Arka H«rit x MC-79 had the hight and 
consistent per se performance (7.35 m, 6.675 m and 6.625 m) 
with high relative heterosia (44.42%, 57.5% and 42.9%).
^he sea effect of the above cross was high in all the 
throe seasons# MC-79 had the highest gca effect in all 
the throe seasons. The per se performance of the above 
cross also was high (7.35 m) .

Several hybrids exhibited relative and standard 
heterosi* as veil as heterobeltiosio for node to first 
fnale flower. Considering all the three seasons, standard 
hataroola wa. th. high.et In eroosoo MC-R4 x Arka Harlt 
[(-18.68*. -17.2% and -16.27*) and Arka Harlt x MC-P2 
(-18.68*. -11.82* and -15.12*). Th. ge. eff.ct. war.
higher and nagatlv. for Arka H.rl* and HC-P2. Th. a f  *n

. . rirat and third and moderate in performance was good In
I M M  B I  mg. ftffefH.rlt X MC-n2 ■ KC-P4 x Arka th. a.cnnd aaaaon for
H H H H L H b h d B f f l  of > «
H . r l t  had nngatlax

.. -<» x hC-82. Hataroala for lowar 
po.itlw. for Ark. Harlt *



nodes of first fen.,. „
•arlier bv l.i OW*r ®°**e*lon we# reportedb, 1*1 *  ̂  (1976) ^  ^

fll«nlflcant and negatl„  „ latlve 
h.terobeltlo.1. and st^d.rd h.t.ro.1. for day. to first 
fsmale flower production were exhibited by several 
hybrids. Standard heterosls was significant for MC-66 x 
MC-49 (-14.97*). MC-49 x MC-34 (-13.23*) and MC-79 x

in the first end MC-49 x MC-34 (-17*65%), 
KC-82 X KC-49 (-13.53%), MC-66 x MC-49 (-12.44%), MC-82 x
MC-34 (-11.76%) and MC-79 x MC-34 (-11.18%) In the third 
ooason. The significant heterosls In majority of the 
above crosses is due to involvement of the good general 
combiner MC-49. In other cases the genetic divergence 
between p rents might have contributed to earlinoi's. 
Blmilar observations were made by Agrawnl ot $1. (1957) 
and Cheudhari (19B7).

Mini? hybrids In ! irst, tJfclrteen in snoond end
seven In third — -on exceeded th. midp.rentnl value.

/«!««♦• It was observed in the present for fem»le flovers/plant.
where MC-79 which possess^ thestudy that in crosses

.. _  (29.44. ®n d  J3’17) iShighest gca effect
Standard heterosls was

the hybrid, had hi«t> h.tsro.U.
n.re either of th. P.rant. poa.a.aad 

high in crosses where



high gca effacta, HiohJfefc IRBLIOhest heterosi■ over the standard
variety Priya was shown by Arka Harit x MC-79 (88.92%) 
followed by MC-82 x MC-79 (54.98%) and Priya x MC-79 
(53.5%) in the first season. These possessed high sea 
effects and high pej: se performance. More over, the 
parents belonged to different clusters.

Standard heterosia frr percentage of female flowers 
was significant mainly in lrst season. It wfs  the highest 
in MC-49 x MC-34 (7.91%) followed by MC-49 x MC-69 (7.1%) 
and KC-78 x MC-49 (^.72%). In those crosses, the observed 
high heterosis io ittributed to the involvement of MC-49 
with the highest gca effect in all the three seasons (1.07, 
0.68 nnd 0.78). The per se performance was also high. 
However they were all in the same cluster. Thi- ->uc:gested 
that high genetic dletance la not alwaye essential for

heterosis in the cro994§9#

H.t.rob.ltlo.1. for picking maturity wa. observed 
in fire F, hybrid, in the first and one in the necond

Mason. Prly. « "c'«« h*d th* hlgh*‘t n*°,tlT*
I B  I 1 f  11 mil tff— *• for aarlln... (-11.11*) In th. beltiosis and sea *rwc
1  H H  parformanc wa» al.o good U l Hfirst season. The £ • 5 . MM

for thi. hybrid. Ho«r.r th. prfcrmanc. of th.

cro.. Prly. * «-7. ^ ^ | * } * |  I



33« Hodi to first: # * ..1  ..    sirot female flower in salient hybrid*
Environ-
Mnti Hybrid*

MC 78 x HC 02
MC 84 x Arka 

Harit
MC 84 x MC 66
Arka Harit x 

MC 82
HC 49 X MC 34

Per** Bca r h (%) 
performance effect

HB(%) SH(%)

20.25 -0.37 -2.76 
18.50 -1.61 -10.30

-3.85
-1.33

-10.99**-18.68

20.25
16.30|

-0.91
-0.57

**-6.40
-3.01

**-6.90
-1.33

**-10.99**-18.68
I

20.25 -1.73 **-10.00 -8.99 **-10.09
19.25 -1.90 n-9.94 -1.28 U t :-17.20

18.25 -1.53 3.94 -1.35 **-21.50
)

19.25 -1.55 -6.10 -1.28 **-17.20

Priya x Arka 
H*rit

Arka Harit x 
MC 79

MC 84 x Arka 
Harit

MC 78 x MC 69 18.50
MC 04 x Arka 18.00

Harit
Arka Harit x 18.23 -0.31 -0.58

* * * * * *1.79 -11.90 -9.76 -13.95
1.68 -11.60 -1.37 -16.27

0.00 -15.12



Tabic 54. Days to fi J H  SI- ------■... .... Sinaia flower In salient hybrids
Environ- H . T  ~--------------------------■cents HybrWa

MC 84 x Arka 
Harit

Arka Harit x
MC 66 

MC 79 x MC 49 
MC 79 x MC 69 
MC 79 x MC 34 
MC 66 x MC 49 
KC 49 x MC 34

Per as 
’formance seaeffect RH(%) HB ( %) |sH(%)l

42.50 -1.70 44-5.82 44-5.56 1.80

39.50 -2.89 44-9.97 44-7.61 44  -5.39|

37.50
40.50 
36.25
35.50
35.50

-1.79
-2.60
-3.61
-1.42
1.64

-9.37
44-9.75
44-13.17**-9.55

-1.73

4.90
44-5.26

-2.74
-0.92
0.69

44-10.181
-3.00**-13.17
-14.97

44-13.28

39.00
40.00

-2.24
-1.71

44-8.77 * * -5.88
-4.29

44-5.88
-4.29
-1.84

39.25 -2.32 44-10.03 44-7.65 -3.68

37.88
40.25

-2.04
-2.76

-9.96
44-10.22

0.67
44-7.47

44-11.18
44-5.29

39.50 -0.52 * *5.95 4.64 44-7.06

36.08
37.30
37.75
37.00
SS.lil

-0.98
-0.35
-2.90
-1.13

0.11

44-5.90
-4.70

44-11.44
44-8.50
44—14 .ijo

-2.00
-0.60
0.00
-1.33

44-7.25

44-13.53
44-11.76
44-11.10
44-12.94
44-17.63

Priya x MC 49
KC 04 x Arka 

Harlt
Arka Harit x MC 49

KC 84 x MC 49
Arka Harlt x 

MC 66
Arka Harit x MC 34
MC 02 x MC 49 
MC 92 X MC 34 
MC 79 X MC 34 
MC 66 x MC 49 
MC 49 X MC 34



 in salient Ij hybrids
Environ- u_ _

irfo:rronts Hybrids performance "J* RH(%) HB(%) SH{%)

Priya x MC 79 104.00 9.74 * * 19.20 -2.76 53.50
MC 78 x KC 49 H68.63 7.35 **18.87 **12.76 1.11

*1
Arka HaritMC X

79 128,00 4.e6 **e4.50 **19.91 **88.92

KC 82 x MC 
MC 62 x MC 
KC 49 x KC

79
34
34

105.00
85.50
79.00

-7.22
2.79
11.70

0.60
-1.58**19.25

-1.63**16.18**
10.10

**54.98*★26.20+*16.60

Arka Harit x 
MC 49

MC 82 X MC 79
MC 79 x MC 66
MC 79 x MC 49
MC 49 x MC 34

43.08

99.25
96.25 
103.38
61.75

1.93

9.75
10.22
17.84
8.14

* *23.51
** 10.50 * * 13.24 * * 28.77 **27.65

-11.11 -23.80

-10.79
-13.18
-6.97
-48.08

71.86**66.67 ★ *79.22
6.93

* * **
Priya x MC 79 91.00 5.99 7.85 * # -13.3 43.30**
Arks Harit X 05.00 20.69 27.67 -19.24 33.84

MC 79 ** **
MC 62 x MC 79 95.00 -1.62 14.97* 1 to s o 49.60

40.10MC 79 X MC 69 09.00 5.94 6.90 -15.40



56. Percantag* of f*maie
Inrriron-
rnenta

flowers In aallant hybrlda
Hybrids Perse sea

Prlya x MC 
Priya x MC 
MC 78 x MC 
Arka HarltMC

79
49
49
X
69

5.85
6.75
6.55
5.95

1.13
-0.13
0.25
0.82

MC 82 x MC 49 5.85 0.67
KC 49 x MC 69 6.70 -0.34
MC 49 x MC 34 6.75 0.67

RH(%) SH<%)
* *28.36 -6.47 -6.47** **4.81 1.89 7.91+*9.12 -1.13 4.72**17.82 -10.53 -4.88
* Jr22.13 -11.70 -6.47 * *0.94 0.75 7.10* ♦ it20.61 1.81 7.91

Priya X MC 79 5.35 0.78 **17.91

11 
CU

1 
O a

1 
O 

1 
H

1 
I 

1 1 
GO 

1 
O 

| 
• 

1 
o

1 
C"I 1

1

Priya X KC 49 6.30 0.56 * *13.77 **5.88 **5.88
E2 MC 84 X MC 49 5.57 0.56 t ft17.37 **6.75 -6.36

MC 82 X MC 79 3.27 0.50 **16.96 * * 4.80 -44.96
* *

Prlya x MC 79 5.40 1.16 24.10 * * -9.24 -9.24
Arka Harit X 5.65 0.82 22.80 -6.61 o•inI

MC 66 * *
Arka Harlt X 5.75 0.96 26.37 -3.36 • 3 • 36

MC I49 * * * *
MC 49 x MC 34 6.15 0.01 20.58 3.36 3# 36



'“■ Hybrid.
f*rfom!nc. RH(%) HB(*) SH(&)

Priya x MC 79 8.95 0.89 4430.75 -12.17 -12.17
MC 78 x MC 84 10.60 -0.07 446.00 1.44 4*4.00
MC 78 x MC 79 9.80 1.75 4450.19 2.62 -3.83
KC 78 x KC 66 10.95 0.57 4411.03 4*7.62 447.46
Arka Harit X 7.60 2.53 44127.20 44117.14 -25.54MC 79
Arka Harit 44 6 *X 9.70 2.66 63.85 12.12 -40.66MC 49
MC 49 x MC 4" 44 -0.3934 10.15 1.31 26.09 17.34

Priya x MC 49 
MC 84 x MC 49
Arka Harit x MC 79
MC 82 X MC 79

9.88
9.25
4.40

3.38

1.36
* * * * * *1.50 17.91 8.22 8.22
44 **1.04 13.32 6.32

2.19 45.45 43.09 -51.

1.55 26.17 13.45 -63.01

MC 70 x MC 66
Arka Harit x MC 69
Arka H«rlt x KC 34
MC 82 x MC 79
MC 49 x Mc 34

11.28
5.41

6.31

3.13
9.03

44 44 **2.09 16.03 10.00 17.14
0.33 23.12 -30.48 -30.48

1.71 21.20 -10.25 -34.50

0.38 21.95 -10.25 -34.50
0.01 16.30 6,2* -6.18



_______________  in sallant F* hybrids
Environ 
wents Hybrids Perse sea 

Performance effect
Priya x KC 79 101.00 9.06
KC 78 x KC 66 71.00 10.02
MC 78 x KC 49 64.75 9.42
Arka Harit x 124.50 47.81K C 79
KC 82 x MC 79 100.00 -9.84
MC 79 x KC 69 08.00 ineo1

KC 79 x KC 34 94.50 -1.73
MC 49 x KC 34 72.00 10.60

FCH ( %)
**23.74
4435.23
4*45.77**90.80

-0.62 * *8.64 ★ * 8.93 ♦ * 33.80

Hfi(%) S H ( % ) I

**-9.82 97.07
44 *♦14.06 38.54** **40.76 26.34** ★ *11.16 142.93

*4-10.71 95.12
-21.43 71.71**-21.43 84.39

44 * 417.07 40.49
* * 4423.02 85.80* * 4437.60 50.52

44-25.32 80.2944-25.06 80.66* * 4 423.12 31.48* * 4437.83 25.93* 4 4 440.54• 28.40

-22.17 -7.52
*4

H o . 75 115.60•*-26.63 56.99
-15.25 7 5 . ®

MC 78 x MC 79
Ar’ir Harit x MC 79
KC 82 x KC 79
MC 79 x MC 49
MC 66 x MC 49 
KC 49 X KC 69 
MC 49 x KC 34

75.25 12.79 *•*12.73
4461.00 oe03 7.73

73.00
73.25
53.25
51.00
52.00

-0.12
5.95
7.17
7.90

12.51

-5.96
8.72* 432.71* 4r41.66

in *45.96

43.00 10.15 19.44

100.25 17.92
* 4

8.53
73.00 0.26 -7.09
50.00 2,44 0.00

Arka Harit x KC 34
MC 82 X KC 79 
MC 79 x KC 66 
MC 66 X KC4^



^ruit weight in salient F̂  hybrids
Smriron-
■enta Hybrids Perse

perforrpance
sea

effect RH (%) HB(%) SH(%)

Priya x MC 84 282.00 23.88 **7.43 -6.00 **25.33
MC 79 x MC 84 262.75 4.40 * ★ 4.05 -12.42 **16.77

S1 MC 62 x MC 79 35.50 34.56 * *22.94 *★10.94 -84.221
MC 92 X MC 34 89.00 28.67 * + 20.75 -26.67 -60.89
KC C6 x KC 49 217.50 18.00 4.50 3.57 -3.30

MC 82 x MC 79
MC 64 x MC 34

46.75
245.50

37.13 35.57
23.17 13.10

14.88 -79.71* ■* **7.44 6.51

KC 78 x Arka Harit
MC 82 x MC 79

219.00

33.50

18.06 * *7.25
* *50.18 73.50

**3.77 **2.46

16.52 -04.33



and high sea effect, Wnn
L H  m m M K S S M w & 0r ^ay be ascribed to
the involvement of the M H  I H H  M B  ■poor general combiner, MC-79 for

^  suggested that the combining ability of
th“ Par*ntS '"™ “° ™  related to p.r „  performance.

SiTaral hybrids exhibited relative heterosls for 
yield/plant in all the three seasons. The hybrids MC-78 x 
KC—66 in the first and second (10.95 Teg and 11.275 kg) 
and I riya x MC-49 in the second season (9.875 kg) had the 
highest oer se yield with significant relative heterosis. 
The oca effecto of the above crosses where the parents 
possessed high combining ability affects were also higher. 
This suggested that in hoteroois breeding r.regrarnre, gca 
effects cf parents, 221 *fi performance of hybrids and 
their oca effecto shrv 1 be considered#

Six hybrids in i lrst and two each in the second and 
third 30scono had slgniflcent heterobeltlo.lo for yield/ 
LiUnt. It vs. rnxlmum In Art. H.rlt x MC-79 In the first

(117.17% «nd 4 3.09%) with high seaand second season*
r , 2 1 9 ) .  However thair mi |fi performanceeffects (2.53 and

... poor in both the ....on. (7.6 kg and «hl*
!. attributed to th. Involvement of tvo poor qen.r.l

combiners In thl. hybrid. «»« « "
lability of the



m | ICa «ffecta. The hybrid MC-78
* " * ■  and MC-84 * in the first. Priy. x MC-49 in
ths second and Priy* * MC-66, KC-78 x MC-66 and MC-66 x

be third season appeared higher yielding than 
*^andard Variety, Priya, It was in general observed 

that when parents possessing high gca effects were crossed 
1̂ hybrids gave bast performance. Varying extent of 

hetoroois v-’S also reported earlier by Srivastava and 
Srivastr.va (1970), Lai et ^1. (1976), Sirohi and Choudhuri 
(1977), Pal et jO.. (1983) and Chaudhari (1987),

Cut of 45 hybrids, 27 in the first, 15 in second
and two in the third Besson exhibited oignificmt
relative heteroaio for fruita/plnnt. Fj hybrids KC-78 x
MC-49 (40.76%) and KC-49 x MC-34 (40.54%) hrd maximum
heterobeltioaic with corresponding high oca eO'octs (9.42
and 12.51) in the first nnfl srcond ancons respectively.
Their Z2X »£ performance were not however high. The
parent, wore poor combiners and belong*) to .ms. clu.t.r

< ,v.► h etvncontrlbut od to tne poor ĵ erwhich in turn might have con« H

pe rfo m»nce•
1» rirat, ten in ncond and four in Bight hybrids in irs*.

H  H e H ^ - p x n n t o l  value for iruita weight, 
third exceeded the I UMH I

11 fruited lines, KC-82 x MC-79,.L. mnm 11 mThe crossee with two wm



recorded the hiqheat IRMI
atiY# heterosls In «11 the three

Their performance was not promising due to poor 
gca effects of the parents. Similar finding of higher 
heterosls in hybrids between small fruited varieties than
^Tkridn lerge fruited varieties were reported
earlier by Pal and Singh (1946) Q

Other parameters of fruit size such as fruit length# 
fruit girth and flesh thickness as well as seeds/plant 
had a similar trend in the present study. Hybrids between 
the two small fruited types# MC-82 x MC-79 recorded the 
highest heterosis for fruit length, fruit girth and flesh 
thickness in all the three seasons.

Heterobeltiosio for 100 seed weight was observed 
In threr hybrids each in first and third seasons and in 
five in ! econd San»on. Hybrids involving parents like 
MC-69 and MC-49 with good gca effect, exhibited higher 
value, of heterobeltiosie. Their sea effect, a. well as 
^  u  performance were high. In crosses of ..11 x lar^ 
■eeded lines, all the hybrid, had — 11 seeds, .teller 
finding. ~re made by E.gulne.-Alca.ar and Oullck (1983).



our, j f m t  surface end bitterness

ter gourd there exists lines with white# green, 
■piny, nonspiny, highly bitter and less bitter fruit*.
r*^®r*no®* bitter gourd with respect to fruit colour, 
surface and intensity of bitterness vary with locality 
and with individual. Colour, surface appearance and size 
determine the market price considerably. Information on 
inheritance of such characters is useful in transferring 
them to a desired variety.

In the present study, an attempt was made to study 
the inheritance of fruit colour, fruit surface appearance 
and bitterness and also to detect linkage between colour 
and surface appearance. Pour lines (Prlya, MC-49, MC-66 
and KC-69) differing In fruit colour (green/white) and 
surf at- (Spiny/smooth) were used to develop 6 generations

p F F , BC. and BC . In all the croasea, the or *2 ' l' 2 l ^
t . were green fruited indicating dominance of green over 
whit.. In Fj th. population segregated Into a ratio of
3 green « 1 Indicating monogenic l n h e r l 3 g ® | B h«

... further confirmed in BC generation character. Thl» Iur
I M m *  population fitted!In a ratio of 1where the segregating

, . This —  1" agreement with the earlier
green * 1 white.



lc«*ar and Gulick (1983) who
suggested that the vhi*- ^  .vhlt* P®ricarp is controlled by a
single gene 'w*, white _“®lng recessive to green*

In crosses involving spiny fruited and smooth 
fruited lines, all the hybrids were spiny fruited 
indicating the dominance of spininees over smootheness. 
The Fj generations segregated into a ratio of 3 spiny #
1 smooth fruited, suggesting monogenic inheritance of the 
character. This was again confirmed by a 1 » 1 retio of 
spiny * smooth fruited plants in the BC2 * T*ie present 
finding of monogenic mode of inheritance of fruit surface 
appears to be the first report.

Out of six crosses used for the studies on 
lnherit-nce of fruit colour *>nd surface separately, two 
had parents differing for both colour end surface. Ti c 
F2 generation. from these two cro.oos which segregated 
jointly for fruit colour and surface were u.ed to tost

the presence of linVage.
both the crosses were all gr«-en spiny The FjS from corn

*„it.d Indicating do.ln.nc of grcn .piny fruit, ov.r 
.hit. w»oth. joint cgr-g-tion of r, popul.tion

W B S U  '--- ^ooth, whit, .piny end whit.
into green spiny* ®

— H  I M M L I I L .  „tlo Of 9 . J ' 3 ' 1. T»u«,
smooth fitted well



th. study revealed I that th. frult . w L  
are lndependant In inheritance.

enaity of bitterness is another factor affect
ing consumer preference in bitter gourd. There exists 
bitter gourd lines with varying levels of bitterness. 
Though the exact methodology for the quantitative esti
mation of bitterness and consequent studies on its 
inheritance is lacking an attempt was made using the 
ether extract of fruits as suggested by Vioratha and 
Ungsurungsie (1978).

Three parental lines vir. I C-53, KC—79 and K.C— 34 
with Varying levels of bittorneas as revealed by organo
leptic tests were used for generating three crosses to 
study inh-ritpnee of bitterness. The moan values of 
bitterness expressed ss percentage ot ether extract were 
need for the study. The normal distribution of th.
values (ether extract) in the F, and bach crosses

. ajvm inheritance of the character.indicated quantitative inner
avr,iu»* and variances of P.# Pj' Fl# F2' Using the mean v s  lues

BC „ra BC, generations of the sbov. crosses, component, 
1 .ar. estimated (Hether, 1949) •of gene action

,.m»iorrd into additive, dominnnci
genetic effect. «  r e l j i H L E M M M H. .n teat, the manifostntlon of
and eplststic exponent. to



eplataala ln the material.
H I  • The magnitude and
type of aplataals ver. also ^  ^  ̂  ^

main effecta. »l*abl. heritability (hJ(„)) and number 
of unit, of polygene. <k) governing th. character were
alao worked out.

Additive effecta were significant ini all the 
crosses, of which MC-79 x MC-M  had negative effect.
In one cross dominance effect was significant end it was 

n-g a 11vo in all the other crosses. Interaction was of 
additive x dominance type in hC-53 x MC-7 9, The degree 
of dominance was positive in one cross and negative in 
other two crosses. Estimates of narrow sense heritability 
vra high in two crosses and moderate in the other. Addit

ive, dominance and additive x dominance effecta were 
involved ln the Inheritnnce of bitterness in bitter gourd. 
Selection and heterosi3 breeding method could be resorted 

to for the Improvement of th. character.

Croaalblllty .turtle* nmono the rel-tedhrecle. of Momordlca 

Th. genu. M-orflcg mnt.ln. .bout 60 apecle. of
Indian (Chekrav«rthy 1 9 ®  . Some are which sever nr- In'™*"

_ _ -lbl. fruits while Others are grown wild, cultivated for edib'
* fh« species are bitter and a few are

Fruits of majority of



non-bitter.• *h« ap.el. 8  differ*r in content of nutrients
• information on the crossability
Various species vould help transfer 
8 to the cultivated species

In the present study, three related species of
fifoBETflntifl, dlolCq> and cymbal aria (Syn. Morrcrdica 

tuberosp, Luffs tuberowa) were used for crossing with
divorce - ypes of ■ lomprdlc^ charantia. Two hundred crosses 

v/ore made In all possible combinations including recipro
cally. Selfingo were also done in all the three species.

In all the oelfed flowers, ovory growth and fruit 

set were normal. Hrwever in crossed flowers, more than 

70% of the ovaries started shrinking and drying even on 
the third d*y of pollination. None o£ the ovaries In the

observed heavy os



tube and blrfurcation of the growing tip.. Conwquentl, 
the pollen tube could not reach the embryo-sec to effect 
fertilisation.

The present investigations on genetic variability# 
divergence, combining ability, heterosls, stability 
analysis, inheritance of economic characters and cross- 
ability studies were carried out with the objective of 
overall irproverent in bitter gourd. Corresponding to 
the earlier reports, this study revealed high genetic 
variability in the germplasm evaluated. The stability of 
hetercboltiotlc --L hybrids were encouraging. Inherit-nee 
of fruit colour surface and bittemeso using suitable cross 
combinations was a’so studied, .'.n attempt was also rwd« 
on the d i s a b i l i t y  of three s.ecies of Kerens, in the

pres on t wo rV..



^ummaxu



SUIJIARY

present investigation "Homeostatic analysis 
of components of genetic variance end inheritance of 
fruit colour, fruit shape and bitterness in bitter gourdJJ

Sfrarppt&n L.)" was conducted atACollege of 
Horticulture during 19B1-65. The objectives wore esti
mation of genetic divergence, gene action, inheritance 
of econ' p ic characters, identification of heterobeltlotic 
rnd stable hybrids and understanding crossability 
rrnong related species of bitter gourd (Koroordica charantia 
L.) .

2. The extent of genetic variability in 50 bitter 
gourd lines wore assessed. Ten diverse parents were 
s.?acted, end 45 FjC developed end evaluated alongwith

paranto for thr-o ocaaono. Ihe combining ability and 
h.t.roai. war. .atlmatad. Th. atablllty ofth.a. hybrid, 
vara worV.ad out for commercial .xploltatlon of tha 
proml.lng h.tarobaltiotlc F* hybrid.. Inhcrltanc. of 
fruit colour, fruit .urf.c and blttom... u.in, cm.... 
of pa rant, diff.ring for th... ch.raotar. .tudlad.

An attempt ... .1- un,," ,t,nd Cr°” *biUty
r ™-nrdlca - chrrantio. &ip.l.Cfl and ths three species nS. g f l U H s H M f f l S B B H H



ignifleant difference* were observed among the 
9® ypee for all 18 character* studied, vie. branches/ 

plant, vine length, node to first female flower, days to 
opening of first female flower, female flowers/plant, 
percentage of female flowers, day* to picking maturity, 
yield/plant, fruits/plant, fruit weight, fruit length, 
fruit girth, flesh thickness, seeds/fruit, 100 seed weight, 
T.S.S., Vitamin C content, and protein content. The 
genotype MC— 34 was the earliest for first female flower 
formation (33.5 days). MC-79 had axlmum fruits/plant 
(113.25) fruit size being small, rlys hod the highest 
yield/plant (12.76 kq) which was on par with MC-84 (12.4P 
kg), MC-78 (12.25 kg) and MC -66 (12.17 kg). The highest 
phenotypic coefficient variation was observed fcr fruit 
weight (43.77) followed by yield/plant (39.91) and fruits/ 
plant (31.82). It was moderate for fruit lenqth (29.56), 

p . r e n t , 7. of O W «  (2B.56) end tm -1« flower./
Plent (27.33). Th. pew v«. low for - 'e t first f«eel.

(n IP) nnd days tr> first fnmale H o v p r  flower formation i w .a o /
opening ^  ,.notyplc co.fflcl.nt of werietlon

r e . u l t l m  in high heritebllity ws. of high *,egnit»d. for 
M O  a , * 5 «*,r«cter.. h i g h  herltsblllty coupl.d
s'eJofi^T ° ^ .1 ..UH hjM|,n ,nn ob.erv.d for fruit weight end 
with high genetic gein « *  °



and days to first female
rmation despite with high heritability had only 

low genetic gain.

♦ • Ten diverse bitter gourd lines selected from 
the original germplasm were crossed in all possible 
combinations to develop 45 Fj hybrids. Stability of the3e 
parents and hybrids was analysed by growing them continu
ously for throe seasons. Pooled analysis of variance 
showed significant genotype x environment interaction for 
all the chiracrters. The genotypes were significantly 
different in all the three seasons and the environments 
were also significantly different among one another. The 
pooled deviation was highly significant for all the 
characters except for node to first female flower, which 
indicated presence of interaction of the genotypes with

the environment#

The linear components of genotype x environmental

Interaction we. highly for yl,ld *"d
characters indicating linear nature of interaction of
genotypes with environment, and presence of considerable 
differences among the genotype, themselves. The highest

over . U  *“  ^  MC"7e * H°'“
S, ~ 1  follow- *r PrlT. . "«=-« k<” - CP"*ld-rl



the regression c o e f f M B H B H f  1 1
approximately equal to unity

(bi ^ 1 ) and deviat<rt« Milfrom regression not significantly
different from zero <Sd(i) ^ „\~vili; > 0) , Priya x KC-e4, MC-78 x
MC-69, MC-84 x MC-66 and MC-84 x MC-49 ***«> stable hybrids.
riya x MC-69, KC-78 x MC-84 and MC-78 x MC-34 were above 
overage 3table and Iriya x MC-78, Priya x MC-66 and MC-84 x 
MC-34 were below average stable hybrids.

Th© 45 hybrids alongwith thpir 10 parents were 
evaluated for three seasons to study combining ability and 
hetoroslo. Analysis of variance for combining ability for 
separate environments showed significant gca variances for 
all the 15 characters in all the three seasons. The sea 
v-«riances wore also significant for all the characters 
excepting days to picking maturity, fruit girth end ICO 
:o©d weight in the second and ncde to irst female flowor

in th© third season.

7. Anely»i» over envlronr-ento for conbinimr rbility 
v*rlnncos «hov.d algnlficnnc of gee end ecn v e r l h b C . H
Indicting role of both eddltiv. end non-.ddltf o  f a g d M

1 nfi-nlorltv of cherectero. The lntor- actlon for control of onJon y
«d with environments were high for all theact ion of gca and jfi j . J  ■

, . -nrliness indicating additive role ofcharacters excepting



ocanta on cc«binlng rtlUty of th- pannta> slgnl.
-c. * •nvlronn.nt Interaction for all th. character.

revealed inconai.tent ac. effect. of the croe8„. Th.
parent* Priya# MC-7q# HC-04 and kC-«6 which gave highest 
yield* found possessed significant gca effects. When 
parents with high gca effects were crossed# the Pj hybrid* 
gave best performance. The present study revealed import
ance of both additive and non-additive gene effects in the 
inhcritrince of majority of characters. Pedigreeo system 
nnd dial1 g 1 OGlcjctiv* mating among the parents on the basis 
of gca would result ln greater variability for recurrent 
selection to be resorted to for improvorent in bitter gourd.

0. Several hybrids recorded significant relative 
heteroalo, het^robeltiosio and standard heterosls for 
mijr.rity of tho characters in all the three seasons. Signi
ficant and negative relative heterosls, hetaroheltiosis and 
•tandard h.t.roala w.r. .xhlblted by sever. 1 hybrid, for 
day. to first far*’* flowr. MC-68 * MC-49 (-14.97*) and 
MC-49 x MC-34 (-13.2PX) ln th" first end Arks Harit x MC-82
1-11.76*) In th. third see."" wor. significantly .arll.r

eduction than the standard variety Priya. for first female producrxo



PrlYa * MC«49 (7 qio/\I J m S M l h h I  i i h p p  Kc_49 x mc- 34 (7.91%)and MC-49 x  MC-69 (7 iffiSXIl
" Wer® Important hybrids with 

8tandart hBt0ro3la for percent.,. .* female fleer..

y Ada in the firat and two each in the eecond 
and third ae.aona exceeded their better parent. for yield/
plant. Arka Harlt x MC-79 hod high heterobeltlosls in the 
first and second seasons (117.17* and 43.09*). MC-78 x
MC-66 (7.46%) and MC-7e x MC-84 (4%) in first end MC-78 x 
MC-66 (17.14*) end Priya x MC-66 (5.04'“) in the third 
season h-d higher yield thnn the standard variety Triya.

MC-78 x MC-49 (40.76%)# KC-49 x MC-34 (17.07%) in 
the first and MC-49 x MC-34 (40.54%), KC-49 x MC-69 (37.83%) 
nnd Arka Harit x MC-79 (37.6%) in ocond season ware super
ior hatorobaltiotic Fj hybrids for fruits/plant.

9 . ntudieo on inheritance of fruit colour nnd

fruit surf-c© using six crosses of four parents with
contrasting fruit colour and surface reveled that both 

the ohar.ct.ra or. n-onoqenlc In inheritance, qre.n and 
.piny fruits balnq dominant over white and smooth frulta
reapsctlvoly. B^th colour and aurfacn are Indenend.nt in
IJ H T f l H i i l  JLfelftenc© studies on bitterness using three inheritance*

. 11.*•— *. nnd 1«»« bitter types lof bitter



gourd showed Quant (<•
■on "*1 lei V* inheritftnca ot the character.■on / allelic Interaction
*****4 PPMent in two crosses.

* <3°ralnan0* and "Witlve « dominance types of 
g-n. action were involved 1„ th. Inheritance of bitter-

tlmatea of narrow sense heritability was high 
m  two «o»»*s and moderate In one.

1 e Croaaablllty studies using three species of 
Homordica — ch?rfl̂ tlpt dloica and cvmbslarla showed 
complete incannpotibllity among the three species tried

m
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*1. Genotypes Branches Main Mode to Days to Bessie Percentage Days to Yield/ Bruits/
*©• per vine first first flowers/ of female picking plant plant

plant length feral© female plant flowers maturity
(m) flower flower

opening
1 2 3 4 5 6

1 KC—4 29.28 4.35 16.50 38.75
2 KC—10 28.75 4.53 23.50 39.13
3 KC—15 36.25 5.02 20.25 43.50
4 Priya 36.13 6.25 24.13 40.75
5 Arka Harit 24.00 2.66 20.25 43.75
6 KC-34 32.25 5.63 20.50 33.50
7 >8C-42 29.25 5.40 21.25 40. 38
S kC—48 31.13 4.46 19.88 39.50
9 KC—49 33.00 5.45 22.75 37.63
10 MC-50 34.CO 5.80 22.63 30.50
11 KC—51 31.25 5.00 23.63 44.38
12 KC-52 29.75 5.34 24.13 45.12
13 KC—53 32.75 5.45 23.00 46.00
14 KC—54 34.13 5.72 22.13 43.50
15 HC-57 29.00 2.80 18.13 39.63

7 0 9 10 11
75.50 5.47 12.00 6.02 35.50
47.00 3.70 13.25 7.54 41.13
61.00 3.84 15.38 7.06 56.13
68.13 6.55 12.75 12.76 56.25
31.88 3.55 15.38 4.07 17.25
71.75 4.65 10.63 8.28 68.38
61.50 5.45 13.25 7.23 49.87
65.63 5.71 13.50 0.14 50.38
61.50 6.57 13.38 9.67 47.50
71.63 3.67 15.63 8.44 54 . 50
71.00 4.79 15.13 7.52 44.75
66.50 6.39 16.50 4.93 42.08
54.63 5.58H 13.75 5.02 53.75
53.88 5.33 13.75 7.49 32.86
66.88 5.57 12.38 4.90 40.13



1 2 3 4 5 6

16 HC-60 29.75 4.53 20.63 41.30
17 KC-61 33.38 5.43 23.08 40.50
18 RC-62 33.00 5.58 23.0° 37.13
19 KC-63 30.00 5.02 23.25 36.75
20 KC-64 36.00 4 .79 20.75 37. 3P
21 ►10-65 36 . 50 4.92 21.00 37.50
22 KC—66 37.13 6.01 22.00 41 .30
23 MC—67 33.50 3.57 21.75 41.8P
24 KC—6? 27.75 4.53 19.38 45.13
25 I kC-69 34.25 5.56 20.50 43.63
26 MC—70 33.00 4.91 22.ep 43.50
27 KC—71 32.00 5.03 23. ep 45.13
28 ►C—72 29 . 00 3.73 21.88 46.50
29 WC-73 26.25 5.50 20.63 43.25
30 KC—7 4 33. 5C 5.P5 21. 3P 43.13
31 KC—75 34.25 5.50 21.75 41.00
32 MC—76 34.00 5.40 22.30 39.00
33 KC-77 34.25 4.99 23. 0P 39.75
34 KC—78 35.50 6.49 22.75 46.30

7 0 9 10 11

43.25 4.36 14.00 4.65 61.50
52.30 3.11 13.25 9.05 49.38
73.63 5.30 13.50 8.94 63.00
74.00 5.07 14.00 6*03 49.38
60.13 4.25 13.63 6.10 H51.63
50.00 2.94 14.50 5.14 46.63
01.00 6.25 12.30 12.10 60.75
59.30 5.40 12.00 5.06 60.50
60.00 4.96 13.25 5.42 47.25
70.00 6.48 14.25 9.62 50.88
55.PP 3.23 13.13 4.04 51.50
51.50 2.66 12.63 5.05 43.63
4 3.3P 2.13 14.25 5.23 31.00
40.30 3.21 14.25 3.70 35.08
64.38 3.73 13.00 8.20 50.25
63.75 3.35 14.30 9.15 52.25
65.00 3.80 13.75 10.08 55.25
59.00 3.30 13.25 10.29 47.37
53.00 5.0P 12.50 12.25 44.63



1 2 3 4 5 6 7 8 9 10 11

35 MC-79 43.63 7.79 21.50 46.38 120.00 2.76 16.12 4.06 113.25
36 MC-80 20.50 3.13 21.13 47.25 115.26 2.85 13.50 4.82 4i»ja
37 MC—02 2D.00 1.98 22.50 4 0.38 103.00 2.P9 15.75 2.41 09.50
36 KC-83 34.75 4.55 25.13 40.38 119.88 4.79 14.38 7.00 100.00
39 MC-84 36.13 6.86 24.13 47.25 59.75 4.40 15.00 12.49 40.50
40 KC—85 33.50 4.03 21.75 40.38 104.00 6.72 12.38 6.51 90.13
41 KC—86 35.75 4.67 24.25 39.50 91.00 5.28 13.00 3.53 74.75
42 EC—87 36.13 3.50 24.25 37. PR 65.25 2.66 13.37 4.83 51.25
43 MC-88 30.75 3.90 23.75 35.88 68.13 3.07 13.50 5.53 55.63
44 31.38 3.79 23.13 37.38 71.13 3.97 15.00 4.43 59.50
45 MC—90 30.38 4.78 24.63 37.25 81.63 4.56 14.00 2.47 70.38
46 MC—91 31.38 5.00 23.50 38.75 94.38 5.07 13.00 2.32 79.88
47 KC—92 31.63 5.43 20.13 37.75 65.25 3.47 13.75 7.43 50.00
48 KC—93 32.63 5.75 21.63 39.50 67.88 4.32 13.88 9.13 60.13
49 MC—94 31.13 4.55 25.00 30.00 72.00 3.17 13.50 8.36 54.50
50 KC—95 29.13 3.49 24.25 37.25 71.88 3.13 13.75 3.53 57.50

CD (p«0.Q5) 2.61 0.51 1.80 1.50 4.43 0.32 0.84 0.44 3.20



31* 3encty_?eo Fruit Truit Fruit Flesh Seeds/ 100 seed T.S.S. Vlt.C. rroteln
Bo, weight length girth thick- fruit weight £jfc) rrg/lOOg {%)

(g) (cr) (cm) ness (g)
(mrr)

1 2 3 4 5

1 XC—4 198.75 37.75 13.90
2 KC-10 209.7 5 36.40 16.20
3 MC—15 190.63 34.47 14.28
4 ?riji 240.50 38.25 17.07
5 Arka Harit 238 .13 21.95 24.32
6 MC-34 119.88 28.37 15.35
7 MC—42 150.50 3r . 4 5 15.15
8 MC—48 161.00 35.17 14.33
9 l.C—49 231.00 26. 30 17.87
10 MC—50 148.25 32.15 16.23
11 MC—51 140.75 33.30 14.97
12 KC—52 109.87 32.00 13.92
13 MC-53 120.63 33.10 15.10
14 KC—54 138.63 28.50 16.20
15 MC 57 149.25 24.65 16.30

6 7 8 9 10 11

5.60 20.13 22.00 2.31 51.75 13.25
5.55 22.75 20.90 2.31 45.50 11.37
5.65 23.13 22.50 3.47 53.50 13.37
5.90 24.50 24.37 3.13 64.50 18.12
9.40 20.63 23.10 3.56 80.25 16.25
5.25 23.88 23.30 3.30 71.87 15.50
4.81 20.25 20.90 2.47 52.37 13.20
5.02 24.13 21.50 2.95 63.87 14.70
6.45 27.75 20.10 2.63 75.50 13.17
5.61 21.75 19.60 3.53 61.59 18.17
4.52 20.50 20.60 2.50 64.75 18.45
5.40 19.88 21.60 3.06 50.02 14.35
5.30 20.88 20.70 2.40 55.00 14.62
4.16 17.75 21.70 2.50 71.30 17.10
5.17 19.13 19.80 3.31 85.50 17.65



1 2 3 4 5 6 7 8 9 10 11
16 KC-60 119.75 31.95 15.22 5.77 20.50 20.00 3.44 55.25 15.60
17 KC-61 150.97 35.65 15.00 5.90 21.00 22.60 3.15 66.87 14.17
IB KC-62 139.87 36.25 13.90 5.77 22.00 22.00 2.50 72.50 14.27
19 LC-63 130.75 38.15 13.15 5.57 21.50 22.35 2.22 60.75 14.25
20 MC-64 119.37 36.50 14.12 5.47 17.63 23.10 2.25 94.87 14.00
21 MC-45 129.37 36.20 15.07 5.56 IP.00 24.30 2.66 66.12 13.50
22 KC~66 211.00 32.42 16.00 5.P0 23. PP 27.10 3.16 66.62 16.40
23 F.C-67 110.37 34.05 13.15 5.50 24.38 20.80 2.22 73.00 17.12
24 MC-68 98.37 32.15 14.13 5.00 24 ,3P 21.80 2.15 77.12 17.87
25 MC-69 231.00 36.47 16.76 5.47 17.25 23.40 3W75 93.00 13.47
26 KC—70 109.62 31.95 14.15 5.30 20.75 23.40 3.25 65.95 16.12
27 MC—71 \150.75 37.00 13.94 5.77 23.00 23.00 2.50 55.07 16.27
25 MC—72 140.00 32.92 13.27 5.60 21.26 22.20 3.15 60.50 14.37
29 KC—73 119.57 34.22 12.13 5.82 21.00 21.70 2.66 69.50 13.12
30 MC—74 191.12 36.15 15.15 5.75 21.38 23.00 2.47 61.37 12.27
31 WC—75 200.50 34.95 15.00 5.60 24.00 22.90 3.06 73.62 15.10
32 MC—76 199.25 34.52 15.15 5.60 23.50 21.75 3.16 65.50 13.12
33 MC—77 250.75 34.90 15.20 5.70 20.63 22.00 3.16 60.87 14.07
34 MC-78 259.50 40.52 15.25 5.70 22.50 23.00 3.06 71.20 15.90



1 2 3 4 5 6 7 8 9 10 11

35 MC-79 31.50 7.92 6.43 3.30 17.25 6.60 2.10 76.12 16.20
36 MC—30 119.35 33.05 8.22 4.92 24.25 21.70 2.34 80.50 16.12
37 MC—32 25.25 6.55 10.04 3.55 12.00 17.40 3.16 122.38 20.15
36 MC—83 79.62 22.17 10.03 5.77 24.13 19.70 2.56 92.12 12.67
39 KC—84 311.03 30.02 24.35 6.70 23.38 26.40 3.16 01.75 16.17
40 KC—85 77.50 16.17 12.15 4.75 14.25 19.25 3.00 96.25 12.35
41 KC-86 50.12 11.25 10.07 4 .82 15.50 19.60 2.66 97.25 12.25
42 HC—87 99. S7 28.00 13.06 4.20 16.25 21.70 2.56 97.07 13.07
43 MC—88 98.00 27.15 14.07 4.25 17.00 22.30 2.84 86.63 12.30
44 KC—89 90.63 22.20 12.09 4.02 16.00 21.40 2.56 54.50 13.50
45 MC—90 38.25 17.22 13.17 4.00 15.75 21.00 2.05 80.19 13.75
46 MC—91 30.37 9.07 13.27 4 .25 14.00 18.90 2.31 73.75 12.87
47 KC—92 79.50 24.30 15.29 4 .20 17.50 22.40 3.16 65.75 14.05
48 MC—9 3 79.00 23.55 14.80 4.20 17.75 22.20 2.16 70.63 12.12
49 KC—94 51.00 20.37 14.05 4.35 17.00 21.60 2.25 66.00 12.27
50 KC—9 5 53.50 50.40 12.24 3.60 14.25 18.00 2.50 67.00 13.15

CD (p-6.05) 5.9C 1.20 0.43 0.73 2.10 1.25 0.26 3.53 1.33



^Prendix in
 __________Soiree of 50 bitter gourd aenot™.;T Geno- ---- — --------- - genotype*
Bo I typ« £ourc« Si. Geno- - :--------------     Ho. Typ* Source
1 KC-4 vellanlkk*ra
2 BC—10 VgI ] anikV.ara
3 KC-15 Ve11anikkara
4 Prlya Ve11anikkira
5 \rka

Harlt
I.I.H.R.

6 KC-34 Kalippuram
7 KC—4 2 Kilapx'urarr
8 KC-4 8 1.a.R.I.
9 KC-49 I.\.R.I.
10 KC-50 I \ P TJL * t « hV k Ji >
11 KC-51 X.A.R.I.
12 KC-52 Trlcbur
13 HC-53 Airora
14 KC-S4 Trlchur
15 1C-57 Trlchur
16 KC-60 Colcrb xtore
17 KC-fcl Vel) anlkkira
IS KC-62 Vo 1 1 anlkkar j
19 MC-63 Vo 11 *in ikkira
20 rc-6 4 Mu* 1 lco»la
21 KC-65 ri if)«l .0»*1 •
22 KC-66 H.B.F.O.P-
23 KC-67 Solan
24 FC-60 C i n s n n f * 1

25 HC-69 Canannorn

26 IK -7 0 Plllcoda
27 MC-7 1 Filloode
2B MC-7 2 Trlchur
29 FC-7  s i Trlchur
30 KC-74 Vellanikkara
31 KC- 75 Vcll.miickara
32 I C-76 Trlchur
33 KC-77 Vellanlkkara
34 KC-7 8 Veilnnlkkara
35 nc-79 r^nnuthy
36 KC-P0 Kadavoor
37 r c-P2 Kadavoor
38 MC-8 3 Trivandrum
39 IC-P4 Kudicode
40 FC-R5 H • B • F «G »R.
41 FC-P6 N.B.P.G.R.
42 t C -87 1 i .li. a .Q «R»
43 MC-RB N.B.P.G.R.
44 I C-89 IC,[ • P«G.R.
45 MC-90 N.B.r.O.R.
46 KC-o 1 N .n .« »Q * R •

47 MC-92 N.B .T'.G.R.
48 f C —9 3 N .U .1 »Q»R«

49 IC -94 h .b .f «o *r *

50 KC-9 5 N.B.P.G.R-
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* „ ^ ligations "Homeostatic analysis
component, of genetic Tariance and inheritance of

lour, fruit shape and bitterness in bitter gourd 
SB ordigfl £l>flfftntifl L.)" were conducted at the College 
Horticulture during 1981-85• Assessment of genetic 

variability showed significant differences for 18 chara- 
;c$|pk.tn|the 90 bitter gourd genotyres. The highest 
phenot3plc coefficient of variation was observed for 
fruit %ftight, yield and fruits/plant. EarlineBS had 
only lot value of pcv. The gcv resulting in high herit
ability i/*o of. high magnitude for majority of the 
characters. High heritability coupled with high genetic 
g»in w ~>b -jbserved for fruit weight, yield and fruits/plant.

The stability analysis of 45 F hybrids along with 
10 parents for three seasons showed significant genotype x 
envlronnonl interaction for all the characters. The 
genotypes d ffore^ in interaction which was linear for 
mfold and related characters. The study identified hybrids 
suitable forhigh, medium and lew environments. Combining 
-.’,njty analyis of the above set of Fj hybrids and rarents 
r r . r i m n h n m  indicated significant gca variances for 
mll thm charac«r». **>• 8C" ^ L a n c m m  were Msol significant



r majority of tha character*. Analy*l* over environnents 
•Icfnlficance of gca and sea variance* for moat of th* 
r** The Interaction of gca a* well a* *ca variance* 
lronmenta was also high for all the character*^

^  O«rlln*o*. Parent* of high gca gave F̂ s of beat 
performance. Several hybrids possessed significant relative 
heteroils, standard heteroslc and heterobeltiosis for 
majority of the characters. Hybrids like MC -66 x KC-49,
^  ^  x ®^~34 and Arka Harit x KC—82 were earlier. Priya x 
HC— 34 end KC—49 x MC—69 pxssnessed standard heterosic for 
percentage of forale flov;ers. Arka Harit x MC-79, KC-78 x 
MC— 66, KC—78 x KC—84 ancl Friya x KC -66 h~d higher yield 
than the itandnrd variety, Prlya. KC-78 x KC-48, KC -49 x 
KC— 34, MC-49 x KC-69 and Arka Harit x KC—79 were heterobel- 
tlotic for yield/plant.

Otudlis on inheritance of fruit colour nnd surface 
revealed tht both arc monô ronlc; green and spiny fruits 
being dnminait over white and smooth fruit-D respectively. 
Inheritance bitterness suggested involvement of additive, 
dominant and Mdltive x dominance type of gene rction.

CrosaahiHty atudiea uaing three species of Mpmordlca 
„ rfintl.. «"■’ <?Vlnt>aJflr.<a r.v.*l«J compl.t. incom

p a t i b i l i t y



studies recommended heterotic hybrids with 
green, white, smooth and ribbed types of bitter gourd

round c u l t l v a t l o n § ^ ^ ^ | ^ ^ ^ ^ | | H H H |


