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INTRODUCTION

Ridge gourd (Luffa acutangula (Roxb.) L.) also called Chinese

okra is predominantly monoecious in sex expression; cross

pollinated and provides an ample scope for utilization of hybrid

vigour in view of availability of wide range of genetic variability.

It can be profitably utilized for the production of F
1
 hybrid

seeds at cheaper rates, as the monoecious nature of crop

eliminates emasculation and the higher number of hybrid

seeds per cross makes it more economical. Further, the crop

being cultivated at wider spacing, the hybrid seed rate per

hectare for commercial vegetable crop would be low and

cost effective. Therefore, ridge gourd offers greater scope for

exploitation of hybrid vigour on commercial scale to increase

the productivity and production; otherwise it is the least

exploited cucurbit vegetable. Abusaleha and Dutta (1994),

Kadam et al. (1995) and Niyaria and Bhalala (2001) reported

that the hybrids were early and gave higher yields in ridge

gourd which helps to bridge the gap between the availability

and requirement. The possible exploitation of hybrid vigour

in ridge gourd has been taken up at several research centers.

However, very little systematic attention has been paid by

plant breeders to study per se performance for earliness, yield

and its components. As such, so far there is no public sector

or institutional commercial hybrids in ridge gourd in India,

though few private hybrids from leading seed companies are

being cultivated by growers. Hence, the present investigation

was undertaken to its precision and versatility with an objective

to select elite parental lines which can be utilized for future

hybridization programmes and the best performing hybrids

for commercial cultivation.

MATERIALS AND METHODS

The present investigation was undertaken at an experimental

farm of Vegetable Research Station, Agricultural Research In-

stitute, Rajendranagar, Dr Y.S.R. Horticultural University,

Hyderabad. The experimental farm is situated at an altitude of

542.6 m above MSL. Geographically it lies at latitude of

17.19ºN and longitude of 79.23ºE. The experimental mate-

rial consists of nine parents viz; LA-30 (L
1
), RG-152 (L

2
), Chitrada

(L
3
), L4 (L

4
), LA-31 (L

5
), SRG-41 (L

6
) used as lines (females) and

Pusa Nasdar (T
1
), Jaipur Long (T

2
) and Arka Sujat (T

3
) as testers

(males) and mated as per Line x Tester mating model of

Kempthorne (1957). Thus a total of 18 hybrids were synthe-

sized by making crosses between lines and the testers during

kharif 2010. All the 18 hybrids along with their correspond-

ing nine parents and two commercial check varieties viz; Green

Beauty and Viva Beauty were evaluated in a randomized block

design in three replications during summer 2011. The data

was subjected to the analysis of variance for randomized

block design as suggested by Panse and Sukhatme (1978).

Observations on five randomly selected plants were recorded

for various yield attributing traits to see the performance of

parents and hybrids over the checks.
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RESULTS AND DISCUSSION

The per se performance of hybrids and parents (lines and

testers) for different growth, earliness and yield parameters

and the top three best performing hybrids are presented in

Table 1 and Table 2, respectively. The mean sum of squares

due to gca and sca were significant for all characters, indicated

the importance of both additive and non-additive genetic

components for traits under study. Similar results were reported

by Rao et al. (1999b) and Niyaria and Bhalala (2001). Tyagi et

al. (2010) also found significant gca and sca for the traits like

fruits per vine, fruit length and fruit girth. The ratio of variance

gca to variance sca suggested the preponderance of non-

additive gene action for all the characters. These findings were

in consonance with Rao et al. (1999b), Lin and Lin (2000),

Hedau and Sirohi (2003), Purohit et al. (2007) and Lodam et

al. (2009).

Parents and hybrids differed significantly among themselves

for vine length and it ranged from 2.67 (L
2
) to 4.37 (L

4
) among

lines with a mean vine length of 3.14 m. In testers, it ranged

from 3.47 (T
2
) to 4.60 (T

1
) with a mean of 4.12 m and among

hybrids it varied from 2.73 m (L
2
 x T

3
) to 5.20 m (L

4
 x T

1
) with a

mean of 3.99 m. Vine length recorded 5.03 m in Green Beauty

and 4.98 m in Viva Beauty (Table 1). The parents and hybrids

having longer vine length resulted in higher yield per vine and

these results are in confirmation with Rao et al. (2000).

Genotypes differed significantly among themselves for leaf

area and it ranged from 132.14 (L
4
) to 151.29 cm2 (L

2
) among

the lines with a mean of 143.92 cm2, 144 (T
2
) to 190.73 cm2

(T
1
) among testers with a mean of 173.62 cm2 and 123.43 (L

3

x T
3
) to 206.01 cm2 (L

4
 x T

1
) with a mean of 163.85 among the

hybrids (Table 1). The highest leaf area was observed in L
4
 x T

1

(206.01 cm2) that might have lead to more assimilation of

photosynthates and contributed to highest fruit yield. This

finding was for the first time to be reported in the ridge gourd.

This was akin with the results of Kore et al. (2003) in bitter

gourd.

Genotypes differed significantly among themselves for days

to first male flower appearance and it varied from 30.27 (L
2
) to

40.47 (L
5
) with a mean of 35.85 among lines, 32.80 (T2) to

39.53 (T
3
) with a mean of 37.22 among testers, and 29.67 (L

4

x T
1
) to 38.53 (L

1
 x T

1
) with a mean of 33.01 among the hybrids.

The commercial checks Green Beauty and Viva Beauty

recorded 33.40 and 34.87, respectively (Table 1). The hybrids

L
4
 x T

1
 (29.67 days), L

5
 x T

3
 (29.80 days) recorded early

flowering than their parents and commercial checks. Days to

first female flower appearance varied from 35.07 (L
1
) to 44.67(L

6
)

with mean of 41.29 among lines, 38.40 (T
2
) to 42.80 (T

1
) with

a mean of 41.31 among testers and 31.67 (L
4
 x T

1
) to 43.33 (L

1

x T
2
) with a mean of 37.18 among hybrids. The checks, Green

Beauty and Viva Beauty recorded 44.00 and 41.27 days to

first female flower appearance, respectively (Table 1). Days to

50 per cent flowering varied from 34.12 (L
1
) to 44.56 (L

6
) with

a mean of 40.58 among lines, 34.10 (T
2
) to 42.22 (T

3
) with a

mean of 39.37 among testers Among the hybrids, it ranged

from 31.67 (L
2
 x T

3
) to 43.33 (L

1
 x T

2
) with a mean of 37.29 and

the commercial checks Green Beauty and Viva Beauty

recorded 42.89 and 40.67, respectively. The hybrids L
2
 x T

3

(31.67 days), L
5
 x T

1
 (32.33 days) L

3 
x T

1
 (33.33 days) and L

4
 x T
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T
2 

(33.44) recorded early flowering than their parents and

commercial checks (Table 1). Early appearance of male and

female flowers on the vine is an indication of higher yield per

vine. Similar findings were reported by Rao et al. (1999a) and

Rao et al. (2000).

Lines, testers and hybrid combinations used in investigation

differed significantly among themselves for node of first male

flower appearance as it varied from 3.80 (L
5
) to 6.50 (L

3
) with

mean of 5.27 among lines, 4.33 (T
2
) to 7.87 (T

3
) with a mean of

5.67 among testers and among hybrids it ranged from 2.93 (L
4

x T
3
) to 8.00 (L

3
 x T

1
 and L

4 
x T

1
) with a mean of 5.14. The

checks Green Beauty and Viva Beauty recorded 3.07 and

3.27 node of first male flower appearance, respectively (Table

2). For node of first female flower appearance it varied from

6.73 (L
5
) to 16.13 (L

3
) with mean of 11.03 among lines, 8.20

(T
2
) to 14.93 (T

3
) with a mean of 12.11 among testers (Table 1)

and 6.80 (L
5
 x T

1
) to 14.87 (L

1
 x T

1
) with a mean of 11.20

among hybrids. The checks, Green Beauty and Viva Beauty

recorded 15.07 and 15.20 node of first female flower

appearance, respectively (Table 1). Some hybrids recorded

lesser values than those of checks in days to first male and

female flower appearance, node number of first male and

female flowers and days to 50 per cent flowering where,

negative values shows early maturity. These findings were in

consonance with Rao and Rao (2002). Genotypes differed

significantly among themselves for the number of male flowers

per vine varied from 85.53 (L
1
) to 94.53 (L

3
) among lines,

95.53 (T
1
) to 103.60 (T

3
) among testers (Table 1) and it varied

from 90.27 (L
3
 x T

1
) to 116.00 (L

4
 x T

2
) among hybrids. The

mean for number of male flowers per vine was higher in hybrids

(100.97) compared to lines (91.70), testers (103.33).The

number of female flowers per vine varied from 23.53 (L
1
) to

32.20 (L
2
) among lines, 25.60 (T

1
) to 38.40 (T

3
) among testers

(Table 1) and it varied from 32.00 (L
3
 x T

3
) to 56.60 (L

5
 x T

1
)

among hybrids. The mean for number of female flowers per

vine was higher in hybrids (50.03) compared to lines (28.88),

testers (31.07) and Green Beauty and Viva Beauty recorded

57.67 and 56.00 number of female flowers per vine,

respectively (Table 2). Sex ratio varied from 2.88 (L
5
) to 3.63(L

1
)

with mean of 3.21 among lines, 2.70 (T
3
) to 3.80 (T

2
) with a

mean of 3.41 among testers (Table 1). Among hybrids 1.72 (L
5

x T
1
) to 2.95 (L

3
 x T

3
) with a mean of 2.07 and the checks

Green Beauty and Viva Beauty recorded 1.96 and 1.97 sex

ratio, respectively (Table 2). Similar results were reported by

Shinde et al. (2003) in ridge gourd.

Lines, testers and hybrid combinations used in investigation

differed significantly among themselves for per cent fruit set

and it ranged from 17.19 (L
3
) to 30.55 % (L

4
) with mean of

24.41 among lines, 20.00 (T
3
) to 36.44% (T

1
) with a mean of

27.56 among testers and 11.30 (L
2
 x T

3
) to 29.26 % (L

4
 x T

1
)

with a mean of 17.73% among hybrids. The checks Green

Beauty and Viva Beauty recorded 18.46 and 17.87% fruit set,

respectively (Table 1). There was significant difference in

genotypes for fruit length and fruit girth. Fruit length ranged

from 18.50 (L
3
) to 35.47cm (L

5
) with an average of 26.71 cm

among lines, 24.34 (T
1
) to 26.83 cm (T

2
) with mean of 25.64
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Table 2: The best performing top three parents and hybrids of ridge gourd for growth, earliness and yield parameters

S. no Characters Parents Hybrids

I II III I II III

1 Vine length (m) T
1
 (4.60) L

4
 (4.37) T

3
 (4.30) L

4 
x T

1 
(5.20) L

1
 x T

3 
(4.73) L

3
 x T

3 
(4.53)

2 Days to first male flower L
2 

(30.27) L
1 

(31.80) T
2 

(32.80) L
4 
x T

1 
(29.67) L

5
 x T

3 
(29.80) L

2
 x T

3 
(30.47)

3 Days to first female flower L
1
 (35.07) T

2
 (38.40) L

2 
(39.13) L

4 
x T

1 
(31.67) L

5 
x T

1 
(32.33) L

5
 x T

3 
(32.47)

4 Node of first male flower L
5
 (3.80) L

4
 (4.27) T

2
 (4.33) L

4
 x T

3 
(2.93) L

2
 x T

3 
(2.99) L

5
 x T

2 
(3.01)

5 Node of first female flower L
5
 (6.73) L

1
 (6.80) T

2
 (8.20) L

5 
x T

1 
(6.80) L

6 
x T

1 
(8.07) L

5
 x T

3 
(8.13)

6 Days to 50 % flowering T
2
 (34.10) L

1
 (34.12) L

2 
(38.67) L

2
 x T

3 
(31.67) L

5 
x T

1 
(32.33) L

6
 x T

2 
(33.00)

7 No. of male flowers/vine T
2
 (110.87) T

3
 (103.60) T

1
 (95.53) L

4
 x T

2 
(116.00) L

4 
x T

1 
(115.80) L

6
 x T

3 
(105.67)

8 No. of female flowers/vine T
3
 (38.40) L

2
 (32.20) T

2
 (29.20) L

5 
x T

1 
(56.60) L

2
 x T

3
 (55.67) L

1 
x T

2 
(54.93)

9 Sex ratio (M/F) T
3
 (2.70) L

5 
(2.88) L

2 
(2.94) L

5 
x T

1 
(1.72) L

4
 x T

3 
(1.75) L

6 
x T

1 
(1.77)

10 Fruit set (%) T
1 

(36.44) L
4 

(30.55) L
1 

(29.68) L
4 
x T

1
 (29.26) L

5
 x T

3
 (28.75) L

5 
x T

1 
(25.90)

11 Fruit length (cm) L
5 

(35.47) L
4 

(30.70) L
1 

(28.72) L
5
 x T 

3 
(34.01) L

5 
x T

1
 (32.97) L

4
 x T

1 
(31.31)

12 Fruit girth (cm) L
3 
(9.15) T

1 
(8.81) L

6 
(7.91) L

5 
x T

1 
(10.16) L

6
 x T

2 
(8.68) L

4
 x T

3 
(8.52)

13 No. of fruits/vine T
1 

(9.33) L
2
 &

 
L

4 
(8.00) T

2 
&

 
T

3 
(7.67) L

4 
x T

1 
(15.17) L

5 
x T

1 
(14.67) L

2 
x T

1 
(14.66)

14 Avg. fruit weight (g) T
1 

(145.27) T
2 

(136.27) T
3 

(
 
135.40) L

5 
x T

1 
(230.60) L

3 
x T

1 
(198.27) L

6
 x T

2 
(182.47)

15 Leaf area (cm2) T
1 

(190.73) T
3 

(186.13) L
2 

(151.29) L
4 
x T

1 
(206.01) L

5 
x T

1
 (198.96) L

3
 x T

2 
(190.50)

16 Yield/vine (kg) T
1 

(1.36) T
3 

(1.09) L
4 

(1.07) L
4 
x T

1
 (2.27) L

5 
x T

1 
(2.16) L

1 
x T

2 
(1.93)

26.53 cm fruit length, respectively (Table 1). Fruit girth varied

from 6.19 (L
5
) to 9.15 cm (L

3
) with mean of 7.58 cm among

lines, 7.39 (T
2
) to 8.81 cm (T

1
) with a mean of 8.03 cm among

testers and 6.41 (L
2
 x T

1
) to 10.16 cm (L

5 
x T

1
) with a mean of

7.72 cm among hybrids. The checks, Green Beauty and Viva

Beauty recorded 9.12 and 8.58 cm fruit girth, respectively.

Number of fruits per vine ranged from 5.00 (L
3
) to 8.00 (L

2
 and

L
4
) among lines, 7.67 (T

2
 and T

3
) to 9.33 (T

1
) among testers

and it ranged from 6.33 (L
2
 x T

3
) to 15.17 (L

4
 x T

1
) among

hybrids. The mean number of fruits per vine was higher in

hybrids (9.52) compared to lines (6.97) and testers (8.22).

However, the hybrid L
4
 x T

1
 recorded highest number of fruits

per vine and fruit girth over both the checks Green Beauty and

Viva Beauty. Tyagi et al. (2010) also reported that number of

fruits per vine had a high relationship to the total yield.

Genotypes differed significantly among themselves for average

fruit weight and it varied from 93.60 (L
2
) to 127.87 g (L

4
) with

a mean of 111.48 g among lines, 135.40 (T
3
) to 145.27 g (T

1
)

with a mean of 138.98 g among testers and 81.33 (L
1
 x T

3
) to

230.60 g (L
5
 x T

1
) with a mean of 149.36 g among hybrids.

The checks Green Beauty and Viva Beauty recorded 160.73

and 153.93 g of average fruit weight, respectively (Table 1).

The parameters like per cent fruit set, fruit length, fruit girth,

number of fruits per vine and average fruit weight are important

for contributing to the total yield. For yield per vine, genotypes

differed significantly and it varied from 0.61 (L
3
) to 1.07 kg (L

4
)

among the lines, 1.05 (T
2
) to 1.36 kg (T

1
) among testers (Table

1) and 0.57 (L
1
 x T

3
) to 2.27 kg (L

4
 x T

1
) among the hybrids. The

hybrid L
4
 x T

1
 showed maximum fruit set per cent, number of

fruits per plant and leaf area might have contributed to highest

yield per vine (2.27 kg) The hybrid L
5
 x T

1
 also showed

significantly superior performance for yield per vine (2.16 kg)

which might due to highest number of female flowers, fruit

girth, average fruit weight and least sex ratio. The mean yield

per vine was highest (1.44 kg) in hybrids compared to parents

(Table 1). The high yielding hybrids in the order of merit are L
4

x T
1
, L

5
 x T

1
 and L

1
 x T

2
 has surpassed the yield of parents and

both the commercial checks. The high yield in these F
1 
hybrids

has been attributed due to early maturity, increased number
of fruits per vine and increase in fruit length and fruit weight.
These results were in confirmation with Kadam et al. (1995),

Chen et al. (1996), Luo et al. (2000) and Hedau and Sirohi

(2004).

Most of the hybrids exhibited superior per se performance

than the parents involved with respect to vine length, days to

first female flower appearance, node of first male flower

appearance, days to 50 per cent flowering, number of female

flowers per vine, sex ratio, fruit girth, number of fruits per vine,

average fruit weight, leaf area and yield per vine. The best

three performing parents (Lines and Testers) and hybrids are

presented in (Table 2) for different traits studied. In this study
the parents L

1
, L

4
, T

1
 and T

3
 were good performers for various

characters taken under study, in this perspective they could

be exploited further in different breeding programmes. The

promising hybrids like L
4
 x T

1
, L

5
 x T

1 
and L

1
 x T

2
 which are

superior yielders than the checks can be further subjected to

selection to isolate desirable transgressive segregants.
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