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Twenty eight crosses generated using eight genotypes viz., [C-033227,1C-044417, IC-
044438,1C-045339,1C-085622,1C-470550,1C-470558 and IC-470560 were evaluated
to study the extent of heterosis and inbreeding depression for yield and yield attributing
characters in bitter gourd at College of Horticulture, Rajendranagar, Hyderabad. The
experiment was laid out in a randomized block design with three replications. The
results revealed that most of the crosses showed significant heterosis over mid parent
and better parent for the traits studied. The maximum heterosis (over mid and better
parents) for yield vine! was observed in IC-044438xIC-045339 (96.03 and 58.48%)
followed by IC-044417xIC-470558 (60.24 and 54.01%), 1C-045339x1C-470558
(54.09 and 38.70%) and IC-045339xIC-085622 (52.64 and 32.44%). Furthermore
these crosses were found superior for one or more fruit characters like average
fruit weight and fruit length (IC-044438%x1C045339) and number of fruits vine™!
(IC-044417x1C-470558). The crosses showing significant heterosis for yield also
revealed inbreeding depression thus indicated major involvement of non-additive gene
action in the inheritance of yield vine'. However for days to 1* female flower and node
number at 1 female flower, significant heterosis in desired direction was observed in
1C-045339%1C- 470550 (-9.57 and -7.65%) and 1C-044438xIC-045339 (-20.34 and
-15.14%) respectively had no inbreeding depression. These results suggesting that it
would be useful to utilize these promising cross combinations which showed superior
performance for earliness, fruit yield and other yield attributes for exploitation of
heterosis. Hence, methods like heterosis breeding, recurrent selection and progeny
selection may be employed for improvement in bitter gourd.

1. Introduction

(Nadarajan and Gunasekaran, 2008). In spite of the potential
economic and medicinal importance of the crop (Welthinda

Bitter gourd (Momordica charantia L.) is one of the most
important monoecious cucurbits grown throughout India owing
to its nutritive value and therapeutic properties. Due to wide
variability, monoecious nature, conspicuous and convenient
flowers and large number of seeds fruit’, bitter gourd can serve
as the most potent material for the exploitation of heterosis
on commercial scale (Chaubey and Ram, 2004; Thangamani
and Pugalendhi, 2013). Heterosis is the superiority of a hybrid
over its corresponding parents and is usually associated with
dominance (epistatic effects) and increased heterozygosity. On
the other hand inbreeding depression refers to decline in vigour
or fitness with decreased heterozygosity due to fixation of
unfavourable recessive genes in F, and subsequent generations.
Fixation of all favourable dominant genes in one homozygous
line through inbreeding is impossible due to linkage between
some unfavourable recessive and favourable dominant genes

w

et al., 1986) due attention was not given towards a need
based crop improvement programme in bitter gourd. There
is a prime need for its improvement and to develop varieties
or hybrids suited to specific agro ecological conditions. A
speedy improvement approach through assessment of genetic
variability and exploitation of hybrid vigour has been neglected
so for in this crop. The study of extent of heterosis provides an
indication about the type of gene action (Sundaram, 2009) and
significance of inbreeding depression indicates the presence
of non-additive gene action. Hence, this study was conducted
to know the magnitude of heterosis and inbreeding depression
in bitter gourd.

2. Materials and Methods

The present investigation was conducted at Model Orchard,

2. ©2015PP House 484



Rani et al,, 2015

College of Horticulture, Rajendranagar, Hyderabad. The
eight genotypes viz., [C-033227, 1C-044417, 1C-044438,
1C-045339, 1C-085622, IC-470550, 1C-470558 and IC-470560
were crossed in diallel mating design excluding reciprocals
to get F, seeds during kharif 2009. All the F seed was
sown during summer 2010, and at the time of pollination F
hybrids were selfed to get F, seeds. The parents, F, hybrids
and their corresponding F, population were field evaluated
during summer 2011 in a randomized block design with
three replications. Seeds were sown in rows at spacing of
0.5%2.0 m?. All recommended agronomic package of practices
were followed to raise healthy crop. The observations were
recorded on five randomly selected competitive plants in
parents and F s and 20 plants in Fs for the characters viz., vine
length (m), number of laterals vine™', days to 1% female flower
appeared, node number at which 1% female flower appeared,
sex ratio (male to female), number of fruits vine™!, average fruit
weight (g), fruit length (cm), fruit girth (cm) and yieldvine™
(kg). Relative heterosis and heterobeltiosis were estimated as
percentage increase/decrease in F| over mid parent and better
parent respectively. The data on parents, F, hybrids and F,
population were statistically analysed as per standard procedure
given by Panse and Sukhatme (1987).

3. Results and Discussion

Hybrids manifested superiority over parents for almost all the
traits however, inbreeding depression was also noticed for most
of the traits (Table 1). The results on heterosis over mid parent
and better parent and inbreeding depression were presented in
Table 2. In the present investigation, for vine length, most of the
hybrids which exhibited positive heterosis showed significant
inbreeding depression indicating the role of non-additive gene
action in its inheritance. Significant heterosis for vine length
was also reported earlier by Singh et al. (2001). For number of
laterals vine™!, significant inbreeding depression was observed
in three crosses, viz., IC-033227x1C-470558 (10.53%), IC-
045339x1C-085622 (10.00%) and IC-033227xIC-085622
(9.09%) which showed positive heterosis over mid parent
(13.77,12.36, 14.45 %) and better parent (11.76, 9.89, 8.79%)
thus indicated dominance gene effect in controlling this trait.
Further, significant negative heterosis was observed over
mid parent, better parent in 1C-033227x1C-045339 with no
inbreeding depression indicated the presence of additive gene
action in this particular cross.

For days to 1* female flower appeared, The cross IC-044438x
1C-045339 had high heterosis (-7.53%) in desirable direction
among the crosses tested, showed no inbreeding depression.
Thus, this trait was influenced by both additive and non-additive
gene actions. Similar results reported by Mohan et al. (2012) in
ash gourd. Among the crosses, IC-033227xI1C-470550 and IC-

Table 1: Range and mean performance of parents, F, hybrids
and F, generation for yield and related traits in bitter gourd

Character Parents F, F,
hybrids generation
Vine length (m) Range 1.64- 1.90-  1.73-2.48
2.29 2.77
Mean 1.99 2.45 2.15
No. of Range 5.33- 4.53- 4.53-6.80
lateralsvine™! 6.27 7.00
Mean 5.66 6.05 5.75
Days to 1% Range 45.13-  46.27- 47.13-
female flower 57.27 57.60 56.00
Mean  51.22 51.78 51.95
Node no. at 1% Range 12.07- 12.00- 12.93-
female flower 17.40 17.60 18.00
Mean  15.54 14.88 15.04
Sex ratio Range 7.16- 6.54-  7.44-9.40
9.38 8.68
Mean 8.09 7.50 8.34
Number of Range 13.20- 13.40- 12.80-
fruits vine™! 22.47 25.40 24.40
Mean  18.77 20.92 19.49
Average fruit Range 56.88-  58.82- 57.92-
weight (g) 73.33 98.57 91.68
Mean  65.82 71.63 66.43
Fruit length (cm) Range 12.63-  13.45- 13.30-
17.35 20.99 19.03
Mean  15.42 16.40 15.29
Fruit girth (cm) Range  9.79- 10.98- 10.18-
12.97 13.89 12.83
Mean  12.05 12.87 12.13
Yield vine! (kg) Range 0.75- 0.84- 0.74-2.22
1.58 2.50
Mean 1.24 1.51 1.30

044417x1C-470560 recorded significant inbreeding depression
(-25.00 and -20.56% respectively) along with significant
negative relative heterosis (-11.48 and -15.69% respectively)
for node number at 1* female flower appeared indicating the
role of non-additive gene action in inheritance of this trait.
However, few crosses showed low inbreeding depression
with moderate levels of heterosis. These findings suggested
the predominant role of additive as well as non-additive gene
action in inheritance of this trait. For sex ratio, seven crosses
exhibited significant inbreeding depression ranging from
-12.36 to -24.32% along with negative heterosis over mid and
better parent. The crosses, IC-044438x1C-045339 (-21.93%)

K © 2015 PP House 485



International Journal of Bio-resource and Stress Management 2015, 6(4):484-489

“onunRuo)

Anpqeqoid (10°0=d) 1e yuedymusig ,, “Aiiqeqoid (50°0=d) 1e JuedYIUSIS,

98'8- 9% 910 eee 66T 96l 0060 L.E0L 650 ors 9¢y  .0S6  .8S8  L.196 ..8YTL  09S0LY-DIx8SSOLY-OI
€r9- L6686 0¢s  LA8SY  6LS Ve LTSTTC L9001 SL'C .68V~ v LTCT  .L.8Y6-  CI'C  09S0LY-OIx0SSOLY-OI
1294 vL'6 1453 91°¢l 6l¢ 6£¢-  LSLE €10- SSE 000 ..000C .9TTI- 000  .L8L-  SY'T  8SSOLY-DIX0SSOLY-OI
LOBI- L€ 8LE 000 .0€6l €T0- S¢e- L Zov  0C0 Yoy  LE8Cl- LevTl- 8T9  I9LL  LSLYL 09S0LY-DIxCC9S$80-D1
9L 0I- 180~  S9¢- 1S9 870 er9- orec o'l 8¢0 94 0cc 896 9900 ..6S01 .88%1  8SSOLY-DIXTT9580-OI
¢S6- 9Tl 97 S19 SIe 9¢'l €ee  LES0T LLO0S 000 L69L- sey 09°L  .STCL ,.8T6l 0SSOLY-DIxTT9580-OI
8¢Cl-  ¥S'L~ L.C66l-  8I'L- 000  .6S91- ¢€SI- 9CT  .619 ¢€CL 6l¢ WL WESLT L1991 LPESE  09S0LY-OIx6££5H0-O1
voIl-  6L9-  L9ESI- 006 056~ L.I9¢I- OvC- 8CI-  ILC 6CL LPEOL LEYTD LIOTLL LIOV8I 9P TE  8SSOLY-DIx6£ESH0-OI
CCIl- TLol- el'sl- 9T e 998 ILT- LS9L- LLS6-  LSE Sve- 10L  ¥601 ..S6'1¢ ..6V9¢ 0SSOLY-DIx6£ESH0-DI
LOLT- 89 LI9LI- L9 LISEl- L99Cl- Ove- Lbe LPT9 L0001 686  L9ETl LI9TT LPEST LLVLE  TTOS80-DIx6£EST0-DI
SeL- e T vI'e- .0TeCc IOl 69°'1- 000 Sv'e 6l¢ 000 LT LT6 .LSTOI ..v900 09SOLY-OIx8tryy0-O1
cesl-  STe 86'C STy LLT- Ly 180 Loyl LITS 000 Il 00y 6811 .8¥0I ..SLEI 8SSOLY-DIx8tryy0-O1
99°¢I- cTre- 986~ WpC8 L9%El SIS 80T L9LTC ,.0T8 000 LLITII- 000 808 VT L.0C01  0SSOLY-DIX8EYY0-DI
8C9I-  9¢71 6C1 8C9- 0°0- 0€9- 80~ ..F89I L8 000 0¢¢ L8E  LLOED LI8TI ..CS0C  TT9S80-DIx8erPy0-O1
98¢l-  8CII- LE6'1c 6L WIS pE0C L8T-  €5C  LeSL- 000 ..L99T1 ..p981 .6S01 .LEVIC .vEIY 6€eSHO-DIx8Eryy0-D1
ovor-  950-  .6I0[- .950C- 850~ ..69GI- 6€C 000 651~ 1492 9CY  LP9TCL LPEED LI6'ST L08LT  09SO0LY-DIXLI¥Py0-O1
S69- 8L~ .SICl- 000 16's Ico  9I't .9vs  8LO 00t .LSOLL  LITIT 808 .99VC .CTvE 8SSOLY-DIXLIvi0-Ol
18°C (4% 001 68C S9'1- vSy- 0I't LSyvlL o LO9¥S 000  ,.0SL L.L9VID LLL8  LOE 19 0SSOLY-DIXL1v0-01
968~ ore Ly'e- 06C SO~ I8C  8CI- L.L88 ..69C .LS6  0€¢ #V0'60  LIDTL LS99C LLY'IE  TT9S80-DIXLIYPY0-O1
L6891- 069 8501 .yl SO~ 090 L6T .WOTI CTLE 019 SL'S- 081~ LLCL8L LSBT ..SSST  6£€SH0-DIXLI0-O1
687CI-  LST YLG- 19°¢- vy w68 81- LILTL LS8 000 L.L99  LpeTD LI6'IT 668 L9S°0C  8ERPYO-DIXLIviy0-Ol
¢l ovrl- 19°6- Sv'e- 0911 860~ wWT 9V 601 L 6I'c  L.EC0l ..6E¢l .LSOCl ..S6'61 09S0LY-DIXLTTEC0-DI
OEC- 8¢ 60°L- 08°S 9¢'l 000 061  SS¢ €8°0  LES0I  LOLTTT  LLLED L8E6l L.99VC ..C06C 8SSOLY-DIXLTTEE0-OI
LE6 8y'c- L9CT  ,.00SC W8 L8Pl 96¢ L.619  STO- 0S'L I44% 9C’¢ Y9 .0v 0l LELLT  0SSOLY-DIXLTCEE0-D1
SCEVC €6'e LE90[- 8§79 90 08y~ LILC  ILT 850 606 L6L8  LSYVL LSTYD LPEBC LE88T  TT9S80-DIXLTCEE0-OI
1LY e S6L STl L0ETT s LS9Y 9EY vr'0 L9991 LPE0I- L69°L- 80T LLLLT ..T96C 6£eSH0-DIXLTCEE0-DI
LTE- 106 ECTTT- €676 80°¢- LLE 601~ L..v'8 60T 000 ,000I .CI'ST LLEET LIO8I ..£9°6CT 8epPP0-DIxLTTEC0-DI
SPPI- 69Tl 98 ¢Cl- €6 T .§96-  LCEEl- 16T 00°¢ vI'l 000 ..860I ..S€Cl .9YCl .89°SC .v60¢ LIvPP0-DIXLTCEE0-OI
ar H H ar ‘H H a@ H H ar H H a ‘H H
Iomop
JIAB'EIN O[BWYJ ] I8 "OU OPON JOMOYJ O[BWIJ (<] 0} SAB(J  |-OUIA S[RIJJE] JO JOQUUINN (wr) y3uoy SuIp PUgAH

pmog on1q ur ((qy) uotssaxdop Surpaaiqur pue (“H) juared 1onaq (') juared pru 1940 SIS0I)9Y JO UONRWNSH (7 A[qRL

K, © 2015 PP House 486



Rani et al,, 2015

Aiqeqoxd (10°0=d) e yueoymuis , :Amiqeqoid (50°0=d) 18 JuedyIusIs,

¥S6 L8561 L.ST9T 90T  S€E €€ L.6LE 9T .S0F 069 06T 98 vI'E  98°C  L.8TII  09SOLP-DIX8SSOL-OI
J9T1 L€9TI- LLETL WLT 060 6FS  66€  LEI'ST 880 SLY  ¥98  LILTL .SLL  L8S61-  I€T  09S0LP-DIX0SSOLY-OI
LPPDOITI- 696 F9L vET LIEL LI0ED Lb6'S-  Tv0-  L0T 9TL-  €FT  LPI9T ST't- ,TL'6  8SSOLP-DIX0SSOLY-OI
9101 620  LOT  8L¥ 910 190 .608 .b08 ,9€8 ILS €19  8I'T  STH .0T6~ 180"  09SOLY-DIxTT9580-OI
OLST €8%  sT6 089 LOYO0I .TSOI .S08 ¥be- IS8T~ LLETT  8€T-  $00-  9€v €9  .9€6  8SSOLY-DIXTT9S80-OI
bl LTS9¢- LSI6I- VIIL L9T8  LSLYI 69F  L£TH TT0- SYL  LLLTIS THT 8vv LITST L06'ST- 0SSOLY-OIXTT9S80-OI
JOLST LTOET LSLTE 498 L8901 ,.9€¥C €TS  6¥€  LOFL 888 L9€TT LI6VI L.TOL  8FT  LLLYL  09SOLP-DIX6£ESH0-OI
LT 008 L60VS  60Y  LPLL L9Y0T  TI9 LET L8666 .SLS 66 LPSOT  L9S  LTFIT L98°LT 8SSOLYP-OIX6EESH0-OI
LVTL LL91E L IESY LSL9 L6TLL L8TYC .8S8  80°€  LEI0l €8S  .8S61 ,LOOT 9L9  .6V'8  .86TT 0SSOLY-DIX6E£ESHO-OI
LTI L PPTE 99T 4S8 L9V 01 LI9ET TL9  .08S  LEFL1  .£9S  LL6TI .8TYC .TL'S .LS8I ..61'€C TT9S80-DIX6EESH0-DI
LISST €90 608 00€ 9600 6100 L8S  LI6L  TLE 0€0T LFOTI- 0€€  ass L0S6  LSOTT  09SOLY-DIx8EHFH0-Ol
LTEL €90 LS9€T L6616 LIS LOYS  TOL  LSPL LTSH L1088 96T ¥0S  TOS  ¥ST- LTES  8SSOLP-OIX8EHH0-OI
LOP8T LLOET-  STE 98P .S88  L.E0ST  98°€ ,8T0CT- L.60€I- 9€6  €L9 L6L6I tEOl LOv8T LITTI- 0SSOLP-DIx8EhHH0-Ol
LV 8LS  LSOST €401 L8STT Lb6'IT .0L'S .61t  9¥0 L.8TOI TLO  6£T .LV9  ¥6F  .8STI  TTIS80-DIx8EHHH0-OI
PETT  L8P'8S  ,.€096 LIS  .SS6 .LSTTT .+€6 .v60T ,000F 669 .EvPE LIFIS Tt  .L6SLT .OLOE 6£ESH0-DIx8EHTH0-DI
LE8FT LITIT LT6T1 799 170 881 .669 TCI  LSL'S  b96  96%  STI 0TS L9T bSOl 09SOLP-DIXLIvFr0-Ol
JT6  LI0PS LPT09  v9T €8T 990-  16S  LEY0T  LITST  ¥8S L6091 0TIl  P6'E  LE8TE  L.SSLE 8SSOLP-OIXLItHH0-DI
06T1 LbTST- 167 81t vST- LpP9 I€Y €S0 €ST  06S 19T 6¥9  99L  L.8I'€T- .£88  0SSOLY-OIXLItHH0-DI
LEOPT LSTLT  LOFLT 69 IS0 S9T  LTI'Il LE0€C .LSL'ST €8 .0801 ..61CI 1.9  II'€  SLY  TT9S80-DIXLI¥kH0-OI
L7396 €18 TS L8t L6SPI- v9T- .8SS  L69F  LI6€l OLT- L96FI- L99-  S90I  LTL  LFUEL 6£ESHO-DIXLITHY0-OI
8601 889 .E&¥91 HL8 SO0~  ObT LSLL 19T  L.S86  60L  S9T  S9S STt 10%  .S6'6  SEPFHO-DIXLIFHH0-OI
LETT LIV9T LLTLT €TS 860 vE0 ISt 881 T L99CL e WOl Y8 LI198  LI6PT 09SOLY-DIXLTTEE0-OI
LETEL 9P'S L90TI L8FL  OI'c- LTI- 016 9SI- TS0~ I€8  €€v  6vF  S6v 00T .9TL  8SSOLY-OIXLTTELO-DI
LISST LETET L9TTL LLOET- L€6TI- 919 S€9- L8961~ I9TI- 008  0€€  6LS b¥L .01~ .08  0SSOLY-OIXLTTECODI
WLCSST LLT6L LI9TT  .$96  8L0 85T ,L€8 L9FOT LOU'IT  $99  CTI'l- LOO .8€6 LE€LI ,8ETIT TT9S80-DIXLTTEEO-DI
LPTT 69T LTT6l 6TL L08PI- SI'E- OF8 9~ L6666 .SP9 v9E 08°S  LPI9T €€ L90°€l  6£ESH0-OIXLTTEC0-OI
WSTTL LILEL LLETT 619 61T €€€ 001 8€€  LSLL LLL9  ¥¥L .TSOI LTI9 98§ .66  8Ehhb0-DIXLTTEC0-OI
9861 LSEST LTOLT  ¥9v  1€0- €00 L6£6  LFT8  LICTL 9101 TCt LTt .£99 .LL901 LELTI LIvPH0-DIXLTTEE0-DI
ai ‘H 'H ai ‘H 'H ai ‘H 'H i ‘H 'H ai ‘H 'H

(83 -oura paIx (o) tpn3 g (wo) y3uof ymrg (8) ySrom yinyy oSeIoAy | QUIASHNI JO JOqUINN PUQAH

K, © 2015 PP House 487



International Journal of Bio-resource and Stress Management 2015, 6(4):484-489

and IC-045339x1C-470560 (-19.92%) which exhibited highly
significant heterosis had no inbreeding depression (Table 2) can
be utilized for development of pure lines. However the crosses,
1C-033227xIC-044417, 1C-033227x1C-085622, IC-044417x
1C-45339 and IC-045339x1C-085622 showed inbreeding
depression also expressed significant heterosis in desired
direction. These crosses may be exploited for improvement
of this trait through heterosis breeding.

One of the important yield components, number of fruitsvine'!
was under the strong influence of non-additive gene action which
is evident from significant positive heterosis accompanied by
significant inbreeding depression suggesting the importance
of heterosis breeding towards improvement of this trait. With
respect to average fruit weight, 12 crosses showed significant
inbreeding depression suggesting the governance of non-
additive gene action in its inheritance. Christopher and Todd
(1997) also observed inbreeding depression for fruit weight
in cucumber. However, the crosses IC-470550xIC-470558,
1C-044417x1C-045339, 1C-044438x1C-470560 and IC-
085622xIC-470550 had significant negative heterobeltiosis
without inbreeding depression indicated the role of additive
gene action in inheriting this trait and simple selection could
be possible to improve this trait in these crosses. Significant
heterosis for this trait was reported by Sundaram (2008) in
bitter gourd.

Inbreeding depression was significant in 14 crosses coupled
with significant positive heterosis over mid and better parent
for the fruit length. Chaubey and Ram (2004) also reported
significant heterosis for this trait in bitter gourd. However,
the cross, 1C470550x1C470558 exhibited highly significant
inbreeding depression recorded negative heterosis indicating
additive gene action. In case of fruit girth, ten crosses showed
significant positive heterosis along with inbreeding depression.
These results strongly suggested that this trait is under control
of non-additive gene action; hence, heterosis breeding might
be fruitful to improve this trait. For yieldvine, heterosis was
observed in positive direction with higher magnitude and
similar trend was reflected regarding inbreeding depression
also. The crosses viz., IC-033227x1C-045339, IC-033227xIC-
470560, 1C-033227x1C-044417, 1C-033227x1C085622, IC-
033227xIC-470550, 1C-044438x1C-085622, IC-045339xIC-
470560 and 1C-045339x1C-470550 were significantly superior
in performance over their corresponding better parent had
shown highly significant depression in F,, thus indicating
mostly the involvement of non-additive gene action in the
inheritance of yieldvine!. Similar results were reported by
Patel et al. (2005) in bitter gourd, Yadav and Sanjay (2011) in
bottle gourd and Singh et al. (2012) in cucumber. However,
1C-044438%1C-045339 (96.03 and 58.48%), IC-044417xIC-
044438 (16.43%) and 1C-470558xIC-470560 (26.25 and

19.58%) recorded significant heterosis over mid parent and
better parent respectively had comparatively lower inbreeding
depression indicating a better scope for direct selection.
Significant heterobeltiosis was observed for yield and its related
traits by Maurya et al. (2009) in bitter gourd.

4. Conclusion

The present study suggesting that it would be useful to
utilize promising cross combinations viz., IC-044438xIC-
045339, 1C-044417x1C-470558, 1C-045339x1C-470558
and IC-045339xIC-085622 for enhancing fruit yield and
other yield attributes. Similarly 1C-045339xIC-470550 and
1C-044438x1C-045339 were found superior for earliness
for exploitation of heterosis. Hence, methods like heterosis
breeding, recurrent selection and progeny selection may be
employed for improvement in bitter gourd.
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