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Abstract

Spine gourd (Momordica dioica Roxb. ex Willd.) is a highly nutritious and underutilized
vegetable containing high amount of protein as compared to other cucurbitaceous vegetables.
Twenty-six accessions of spine gourd (M. dioica Roxb.), collected from eastern India, were
evaluated to study the diversity and other genetic parameters. The estimates of genotypic
coefficient of variation and phenotypic coefficient of variation for all the characters indicated
that selection can be done on the basis of phenotype alone. On the basis of cluster analysis,
spine gourd accessions can be categorized into three distinct groups. The accessions of spine
gourd from eastern India showed an immense variation and can be used as a potential source
of germplasm for crop improvement. The results presented here on nature and magnitude of
genetic variability and diversity existing in this species will provide the foundation for
designing an efficient spine gourd breeding programme. As spine gourd is distributed
widely almost throughout India, further collections from Peninsular and Western India are
suggested for maximum diversity sampling.
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Experiment

Spine gourd (Momordica dioica Roxb., Cucurbitaceae) is
a perennial species propagated by tubers. M. dioica
(diploid, called spine gourd) and Momordica
subangulata subsp. renigera (tetraploid, called teasle
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gourd) were found in eastern and north-eastern India,
respectively. The latter species has been misidentified
as tetraploid M. dioica and is cultivated in West Bengal
and Orissa states. Cultivation of spine gourd is less
demanding and ideal for homestead gardens. The nutri-
tional value of spine gourd fruits is superior with respect
to protein, vitamin A and ascorbic acid (Naik et al., 1951,
Sastri, 1962). Apart from its nutritive value, spine gourd
root contains aliphatic compounds (Ali and Srivastava,
1998) and the plant parts are used in traditional


https://doi.org/10.1017/S1479262110000237

L. K. Bharathi et al.

226

‘uoljelieA Jo Juaidiyeod oidAjouayd ‘ADd ‘uoineliea Jo Juaidiyeod d1dAJousd ‘ADD {UOIBIIBA JO JUSIDIR0D ‘AD
@ouaiaIp [eanld ‘gD {(8) weld/paIk dA {(8) WyB1om pass-00 L ‘AS AIN1y/Spaas Jo Jaquinu ‘4§ {(wd) Yi3ua| 3|eis 1Ny “1S {(wd) Jajewelp 1niy ‘g4 {(wd) yidua| uny “14
(8) Wy3om 1nuy ‘And “uejd/syinig jo Jaquunu ‘44 {(wd) yidua| spoutaiul | {(wd) (p8ua| [upuay 71 {(wo) ySus| Jes| 17 {(wd) ySus| ajonad ‘14 ‘Buiiemoly 03 shep 4Q

1'6¢ €6l L0y £'9¢ 9'¢l 1’61 '8¢ 0've q'le 8'Gl 9/l 8'€€ 1’6 (%) ADd
9'8¢C 88l L0t §'SC LTl 6'/1 8/C qee el 9°¢lL 691 6'C¢ 7’8 (%) ADD
€e's 4% 4 €1z ¥0'8 9L¥ s 0’9 LSY 87’6 €18 10°S £0'8 o€ (%) AD
Lo 90 68°1L €0 8L'0 61°0 Ly 1 86'8 86°0 841l £9°0 9t°0 £0°C (%9) dd
el 7] cl9l 65°C Le¢ £9°¢ 6€'¢€l 68611 €79 8Ll £6'9 9'€ 91°/¢ uesy
9L 8€'6 L6l [44 61°C 6€Y ¥1°0C LT°¢6 80°S 0’6 089 8/°¢ €9°0v esslO 08 HD
Lel 710l 8891 L1°€ 8L'¢C 8¢ YA €2°/01 €89 L1 08’8 0ce €6'6€ esslO 09 HD
€71 68°6 7901 €S'L £0°C ¥8°¢ 6/ L1 €6'86 L1°8 iyl 99°/ s ocer esslo 65 HD
660 €9'8 Yyl £9°C ql'e 9/'¢ 9¢'0lL 00901 8¢9 £9°CL €9 68°C 871V ESSUO S HO
YTl 106 £9°8 €81 VA4 1g°¢ VAR €eallL 1) V4 SsLol &v'e 96°€ 00°8¢ esslo ¢S HD
L0°1L €89 cl9l 9C'C 08’1 8t'¢ 0solL creel 6L 6€CL 6€/ 98¢ 0C'se esslO S€ HD
86°L 16'8 90l VA4 9¢'C 10°€ 10°LL £9°¢1T 799 0Ll 9L €Sy 08°¢c¢ esslio 8C HD
91°1L (A AV4 ¥ 0L [{0R3 8L'¢C oL€ £L°01 00911 €89 o€l ¥¥'9 10°€ £9°6¢€ essLO LCHD
£6°0 vy 78 L1l 9T L¥C 16°C 2601 £0°001 8t/ 181l 68/ 96t €€9¢ esslo 9¢ HD
'L 619 S/2'9 44 VA4 Y€ LYl €solLL 649 99°'¢Cl €3t 0s71 £9°L¢€ esslO 81 HD
4N} ot'e 81°'8¢C €Ty &r'e 8Ly 0csl £87LT1 917/ €L 118 16°C €L/L¢€ esslO 8 HD
60 19/ 668 &r'c €81 849°C 699 £8°091 (4% qcol (WA s'e cLyve esslO Il HO
8/l 159 cT9C €61 8t'C 8Y'¢ el 09451 899 v/'6 618 qle £0°6€ esslo 6Ll HD
80°C 81’8 €2°6C [44 VAN 3t L9l 09°¢rL €6'G 90°¢lL 99°/ Ky €9ve esslO L1 HD
6/'1 G998 80°8¢C 8€°¢ 8/°C 9/°¢ qrel €eLglL €79 €9°¢l ({04 £€°9 £7°9¢€ esslo 911 HD
4} el 00'¥L [4° N4 £9°C qlLg 86°Gl £9°8¢1 08 ¥9°ClL LL°S 44 0tv'8¢ esslO Y11 HD
940 el 798 LEC 991 €8¢ 9 €Lreel vz 9¢°¢Cl L9 LC€ €9°L¢€ pueypteyf €LL HD
SVAN} 86 9961 [4°44 6t'C 8'cC ycal 0c'sel 06'S 8201 0C'Z e €ree esslO CLLHD
4 9¢'6 £9°€C ot'C €0'C 00°¢ 7801 €SvlL 0TS €L/ 8/°S q9q'C €49¢ esslio LLL HD
¥6°0 ¥€6 ¢8'0¢C 0€'C €e'e LG9°€ LT €96 89 Sl 0£°'S €6'C 09°8¢ [e8uag 1S9 OLL HD
96°0 79°6 6’81 ¢ 44 09°¢ yr el 08°L6 /8°8 8Lyl 0T 2 qq'¢ L0'vY [eSuag 159 601 HO
Ll €r'8 VA 44 00°€ 8¢€'C 98¢ Yyl L7796 00'S £9°01 86°S &r'e €6°CE [e8uag 1S9 801 HO
0Tt 97/ 9l6l 8¢€'¢ Se'C €09 €261 €206 799 08¢l oL'e 89 €1'g¢ esslo S0L HD
8L 96 S0'LlL £0°C LE°C qq'¢ 2991 ov'LLL Y9 88 ¥1 6'S ¥0°€ 00°L€ esslO Y0l HO
¥9°L 94°6 698'G1 €9°¢ 8/°¢C €y 88'1l¢C £9°€8 86'6 LELL €0’z 8Y'S €LYE essLO €01 HO
640 96/ 81’8 L 98l YA 4 9z cLLLL €LY el oL's 44 04S¢ pueyyrey( 10L HD
dA MS EN N dd RE| M4 dd 1l 1L 11 d 1d 92In0g ‘oudi
sonsL)oeIRYD 9ANBIUEBND 119y} pue uonedlisse|d [edidojoydiow 10j pasn eIpu| WO) SUOISSIDIE BDIOIP BIIPJOWOlY L d[qeL

https://doi.org/10.1017/51479262110000237 Published online by Cambridge University Press


https://doi.org/10.1017/S1479262110000237

Genetic resources of spine gourd

use of its tubers in various
ethno-medicinal formulations by different tribal commu-
nities of Kerala has been reported (Joseph and Antony,
2008). In addition, the seed kernel oil of spine gourd is
used as such or as a source of drying oil in the paint
and varnish industry (Chakrabarty et al., 19506).

The objective of the present study is to characterize
and evaluate the yield and other horticultural traits of a
set of accessions of Momordica spp. maintained at the
Central Horticultural Experiment Station, Bhubaneswar,
Orissa.

All 40 accessions were planted at a spacing of 2 X 1m
in a randomized block design with three replications. The
plant population in the experimental field had female
and male plants at the ratio of 10:1 to ensure effective
pollination. The accessions were evaluated for 12 quanti-
tative, 10 qualitative and a phenological character. Mean,
ANOVA, coefficient of variation (CV) and cluster analysis
were performed using INDOSTAT statistical package.

medicines. Extensive

Discussion

The accessions showed a considerable level of variability
(supplementary Fig. S1, available online only at http://
journals.cambridge.org) for qualitative traits such as leaf
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lobing (entire to deeply lobed), leaf colour (light green
to dark green), blossom-end rostration of fruit (faint to
appreciable length), fruit shape (globular to elliptic),
fruit colour at edible maturity (whitish green to dark
green) and ripe fruit colour (yellow to red). The diversity
found in fruit colour and shape would be helpful for the
selection of genotypes with desired quality. In addition,
the accessions displaying contrast characters can be
used to study the genetics of trait expression. Among
the accessions studied, the earliest flowering was
observed in CHSG 104 (31d), which is a favourable
trait to take advantage of early harvest and profitable
market avenue owing to its high demand.

A wide range of variation (Table 1) was observed for
petiole length (1.7-6.4cm), leaf length (4.8-9.4cm),
internode length (4.7-9.9cm), tendril length (7.7—
14.2cm), number of fruits per plant (83.7-213.7) and
fruit weight (6.4-21.9g). Accession CHSG 117 recorded
the highest yield (2.1kg/plant) followed by CHSG 28
(1.9kg/plant), while other accessions exhibited a yield
range of 0.8—1.8kg/plant. The high CV observed for
vegetative characters like internode length (9.3%), tendril
length (8.1%), petiole length (8.1%), fruit length (8.2%),
fruit stalk length (8%) and number of seeds per fruit
(7.1%) could be due to heterogeneity existing among
the accessions. The estimates of genotypic coefficient of
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Fig. 1. Ward’s minimum variance dendrogram of 26 accessions of spine gourd.
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variation and phenotypic coefficient of variation for all
the characters correspond closely, which indicate that
the variability existing in them was mainly due to their
genetic makeup, and thus selection on the basis of
phenotype alone should be effective. The high level
of phenotypic diversity observed among the accessions
in this study is in agreement with the earlier findings
(Ram et al., 2001; Bharathi et al., 2006; Panchbhai
et al., 2006) for different characters in other sets of
germplasm.

Following Ward’s clustering technique, the accessions
were grouped into three main clusters (I, II, ITI) compris-
ing 0, 8 and 12 accessions, respectively (Fig. 1). The
maximum intercluster distance 5.5 was observed
between clusters I and III. Cluster I could be character-
ized with genotypes early in flowering (except CHSG
119), more number of fruits per plant (>100), number
of seeds per fruit (>10) and greater yield per plant
(>1.8kg/plant). Cluster II comprised the accessions
having high individual fruit weight and 100-seed
weight. The accessions grouped in cluster III recorded
lower values for most of the traits studied.

This prized vegetable presently restricted to the areas
of its natural distribution has the scope for extended cul-
tivation in the context of climatic change, physiographic
diversity and adaptation. Its commercial cultivation is
meagre due to a lack of availability of improved varieties,
seed dormancy, low multiplication rate of tubers, dor-
mancy of tubers and unpredictable sex ratio in
seedling progeny (Ali et al., 1991). The results presented
here on the nature and magnitude of genetic variability
and diversity existing in this species will provide the
foundation for designing an efficient spine gourd
breeding programme. The present study also highlights
the importance of spine gourd germplasm from
eastern India for maintaining a considerable range of
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diversity for most of the important traits studied.
As spine gourd is distributed widely almost throughout
India, further collections from Peninsular and Western
India are required for maximum diversity sampling.
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