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Minor cucurbit landraces need to be extensively 
collected, conserved and evaluated in order to prevent 
genetic erosion and discover novel sources of resistance 
against important biotic and abiotic stresses. Luffa [Luffa 
aegyptiaca Mill] commonly called as sponge gourd, bath 
sponge or dish cloth gourd, loofa, vegetable sponge, belongs 
to the family Cucurbitaceae with chromosomes 2n=26. It is 
an annual summer season vegetable which requires warm 
summer temperatures. Potential applications of this crop 
may literally be seen everywhere in the fields including 
agriculture, medicine, science, engineering, biotechnology 
however, its cultivation is restricted to a limited areas of 
Punjab, Bihar, Uttar Pradesh, Delhi, Gujarat, Rajasthan, 
Haryana and Jharkhand. Thus, there is a huge scope to 
increase its cultivation to non-conventional areas. Since, it 
is an underutilized vegetable in Kerala, it is very important 
to have knowledge on genetic diversity of the crop in 
formulating crop improvement programme. 

The study was carried out at the Department of 
Vegetable Science, College of Agriculture, Vellanikkara, 
Kerala Agricultural University, Thrissur, (latitude of 9.62°N 
and 76.69° E longitude, altitude of 10.78 m amsl), Kerala 
during February–June 2022 in randomized complete block 
design with 3 replications. All crop management practices 
were carried out in accordance with "Package of Practices 
Recommendations for Crops (2016)" by Kerala Agricultural 
University (KAU). Twenty sponge gourd genotypes (Table 1) 
were collected from different ICAR institutes and used in 
the present study.

Statistical analysis: Data on morphological, yield, its 
components and biochemical traits were subjected to analysis 
of variance (Panse and Sukhatme 1984), Coefficients of 
variation, (Burton and de Vane (1953), heritability and 
genetic advance (Johnson et al. 1955) and diversity analysis 
(Mahalanobis 1928). Biochemical characters like calcium, 
iron and fibre content were estimated in accordance with 
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Sadasivam and Manickam (1992).
Significant differences existed among 20 sponge gourd 

genotypes for all the characters studied (Table 2). In general, 
phenotypic coefficient of variation (PCV) was higher than 
genotypic coefficient of variation (GCV) for all the traits, 
which showed that environmental effects had more influence 
on these characters. Fruit yield per plant, fibre content, 
average fruit weight, node number of first staminate flower, 
number of primary branches per plant, number of fruits per 
plant, fruit yield per plant, calcium content, iron content, 
showed highest magnitude of variability among all the 
characters. Hence, existence of a broad genetic base for 
these traits was confirmed, which would be helpful in further 

Table 1  Source of sponge gourd genotypes 

Genotype Source
IC-320257 NBPGR, New Delhi
IC-343168 NBPGR, New Delhi
IC-343160 NBPGR, New Delhi
IC-332319 NBPGR, New Delhi
IC-334305 NBPGR, New Delhi
IC-320257 NBPGR, New Delhi
IC-398587 NBPGR, New Delhi
IC-398579 NBPGR, New Delhi
IC-284881 NBPGR, New Delhi
IC-284946 NBPGR, New Delhi
IC-284917 NBPGR, New Delhi
IC-353344 NBPGR, New Delhi
IC-312981 NBPGR, New Delhi
IC-313018 NBPGR, New Delhi
IC-312993 NBPGR, New Delhi
IC-312949 NBPGR, New Delhi
IC-343162 NBPGR, New Delhi
IC-433702 NBPGR, New Delhi
Kashi Shreya IIVR, Varanasi
Local collection Malappuram, Kerala



448 [Indian Journal of Agricultural Sciences 93 (4)

100

Magnitude of variability was low for days to first 
staminate flower, days to first pistillate flower and fruit girth 
which indicated the narrow genetic base hence, variability 
must be generated for further improvement. Similar findings 
were reported by Khule et al. (2011), Dubey et al. (2013), 
Kumar et al. (2013) and Som et al. (2020).

The heritability and genetic advance estimates were 
categorized [(0–30% = low; 31–60% = moderate; above 
60% = high) and (0–10% = low, 10–20% = moderate and 
above 20% = high)] respectively (Johnson et al. 1955). High 
heritability (>60%) combined with high genetic advance 
as per cent of mean (>20%) was found in node number 
to first staminate flower, node number to first pistillate 
flower, number of primary branches per plant, days to 

crop improvement through selection. Singh et al. (2009), 
Samaida (2010), Khule et al. (2011), Singh et al. (2017), 
Abhijith et al. (2018), Kumar et al. (2019), Singh et al. 
(2019a), Kumar et al. (2020) also reported similar findings.

Magnitude of variability was moderate for node number 
of first pistillate flower, days to first marketable fruit harvest, 
fruit length, rind thickness, average fruit weight, total 
soluble solids and shelf life which confirmed the existence 
of additive and non-additive gene effects. Therefore, crop 
improvement for these traits could be achieved by selection, 
hybridization followed by selection. The current results are 
in accordance with reports of Samaida et al. (2010), Khule et 
al. (2011), Dubey et al. (2013), Kumar et al. (2013), Kumar 
et al. (2019), Singh et al. (2019b) and Som et al. (2020). 
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Table 2	Estimates of variance, heritability and genetic advance as percentage of mean for yield and biochemical traits in sponge gourd 

Character Range Mean GV PV EV CV (%) GCV PCV h2 GAM%
Days to first staminate 

flower
39.21-
50.33

43.67 10.24 12.44 2.20 3.39 7.32 8.07 82.3 13.69

Days to first pistillate 
flower

39.10-
52.33

44.36 16.38 20.07 3.68 4.32 9.12 10.09 81.6 16.98

Node number of first 
staminate flower

4.33-
14.00

7.91 10.87 11.32 0.44 8.43 41.66 42.50 96.1 84.11

Node number of first 
pistillate flower

11.66-
21.00

15.03 4.67 5.80 1.12 7.05 14.38 16.02 80.6 26.60

Internodal length 
during flowering

11.63-
16.53

14.12 1.18 4.28 3.10 12.46 7.71 14.65 27.7 8.37

Number of primary 
branches per plant

3.33-8.66 5.83 1.91 2.65 0.74 14.79 23.69 27.93 71.9 41.39

Days to first 
marketable fruit 
harvest

44.66-
67.00

50.93 34.18 40.28 6.09 4.84 11.47 12.46 84.9 21.78

Fruit length (cm) 19.80-
38.80

31.82 21.42 27.92 6.49 8.00 14.54 16.60 76.7 26.24

Fruit girth (cm) 5.24-6.22 5.68 0.03 0.14 0.11 5.83 3.47 6.79 26.2 3.66
Rind thickness (mm) 3.13-5.50 3.97 0.40 0.44 0.04 5.31 15.89 16.78 89.7 31.01
Average fruit weight 

(g)
233.33-
393.00

310.33 1896.97 2438.11 541.10 7.40 14.03 15.91 77.8 25.50

Number of fruits per 
plant

3.66-9.66 6.93 3.18 3.53 0.35 8.58 25.71 27.11 90.0 50.25

Fruit yield per plant 
(g)

908.33-
3428.22

2141.08 556845.56 581622.00 24776.43 7.35 34.84 35.61 95.7 70.24

Calcium (mg/100 g) 3.26-
13.64

7.95 8.71 8.76 0.04 2.78 37.12 37.23 99.4 76.26

Iron (mg/100 g) 0.46-1.71 0.73 0.06 0.06 0.00 7.48 34.28 35.08 95.5 68.99
Fibre (mg/100 g) 190.66-

575.66
284.5 0.01 0.01 0.00 0.00 33.95 33.95 100 69.95

Total soluble solids 
(°Brix)

2.80-5.00 3.48 0.30 0.31 0.00 2.03 15.88 16.01 98.4 32.46

Shelf life 6.00-
10.66

8.15 1.84 2.67 0.83 11.18 16.66 20.07 69.0 28.51

GV, Genotypic variance; PV, Phenotypic Variance; EV, Environmental Variance; CV%, Coefficient of variance; GCV, Genotypic 
coefficient of variation; PCV, Phenotypic coefficient of variation; h2, heritability in broad sense; GAM, Genetic advance as percentage 
of mean.
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first marketable fruit harvest, fruit length, rind thickness, 
average fruit weight, number of fruits per plant, fruit yield 
per plant, calcium, iron, fibre content, total soluble solids 
and shelf life which indicated that these traits are under 
the influence of additive gene action and selection could 
be relied upon for improvement of these traits. The results 
were in accordance with the findings of Khule et al. (2011), 
Pandey et al. (2012), Abhijith et al. (2018), Kumar et al. 
(2019), Singh et al. (2019a), Kumar et al. (2020) and Som 
et al. (2020).

High heritability with moderate genetic advance (10–
20%) was evident in days to the first staminate flower and 
days to the first pistillate flower which showed that these 
characters are governed by non-additive gene action and 
the influence of the environment is also high. These results 
were in confirmation with Khule et al. (2011), Kumar et 
al. (2013) and Singh et al. (2017). 

Low heritability (<30%) accompanied with low genetic 
advance (<10%) was observed in internodal length during 
flowering and fruit girth. Therefore, these characters are 
governed by non-additive gene action and direct selection 
is not beneficial. Similar result was also reported by Singh 
et al. (2019b) for internodal length during flowering.

Genetic divergence analysis enables us to evaluate 
the similar and divergent genotypes for use as parents in 
breeding programmes. Based on Mahalanobis D2 statistics, 
20 sponge gourd genotypes were grouped into 7 clusters. 
Cluster VII had five genotypes (IC-398579, IC-353344, 
IC-312981, IC-433702, Local collection) cluster VI had 
four genotypes (IC-398587, IC-343162, Kashi Shreya, IC-
284869). Cluster I (IC-320257, IC-343168, IC-334305) and 
III (IC-343160, IC-332319, IC-312949) had three genotypes 
each. There were two genotypes in each of clusters IV (IC-
284917, IC-313018) and V (IC-284881, IC-312993) and one 
genotype in cluster II (IC-284946). Intra cluster distance 
was maximum in cluster VII (D2 = 399.47). Therefore, 

Fig 1	 Cluster diagram showing inter and intra cluster distances 
using D value.
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greater heterogeneity existed among the genotypes in this 
cluster. Intra cluster distance was minimum in cluster IV 
(D2 =40.86) which meant maximum homogeneity existed 
among the genotypes in this cluster. Inter cluster distance 
was maximum between cluster I and III (D2 = 2397.99). 
This indicated that superior hybrids could be obtained by 
hybridization among the genotypes present in these clusters. 
Minimum inter cluster distance was recorded between 
cluster II and V (D2 = 252.77) which indicated low genetic 
divergence among the genotypes of these clusters. Intra and 
inter cluster distances are shown in the Fig 1.

Cluster wise means of important characters is presented 
in the Table 3.The highest mean for days to first staminate 
flower, days to first pistillate flower, node number to first 
staminate flower and fibre content was observed in cluster 
I. The lowest mean days to first staminate flower, days to 
anthesis of first pistillate flower and node number to first 
staminate flower was observed in cluster III indicating 
earliness. Node number to first pistillate flower, internodal 
length during flowering, days to first marketable fruit harvest, 
fruit girth, rind thickness and calcium content were highest 
in cluster II. Number of primary branches per plant, fruit 
length, average fruit weight, number of fruits per plant, fruit 
yield per plant were highest in cluster III which indicated 
that genotypes in this cluster were high yielding. Shelf life 
was highest in cluster V. Iron content was highest in cluster 
VI whereas, total soluble solids was highest in cluster VII. 
Similar results were reported by Singh et al. (2019b) and 
Shilpashree et al. (2022).

Sponge gourd is a versatile vegetable having potential 
applications in diverse industries. However, it is an under 
exploited vegetable in Kerala. Knowledge on yield, its 
component characters along with important biochemical 
characters are most valued pre-requisite before embarking 
upon on a crop improvement programme. High estimates 
of GCV and PCV were observed for most of the characters 
which confirmed the existence of a broad genetic base and 
would be helpful in further selection for crop improvement. 
Analysis of genetic diversity showed that inter cluster 
distance was maximum between cluster I and III. Therefore, 
for exploitation of heterosis, genotypes should be selected 
from these clusters. The present investigation showed 
genotypes IC-343160, IC-332319 and IC-312949 as high 
yielders.

SUMMARY

Sponge gourd is versatile summer vegetable having 
potential applications across many sectors. Twenty sponge 
gourd genotypes were studied at the Department of 
Vegetable Science, College of Agriculture, Vellanikkara, 
Kerala Agricultural University, Thrissur, Kerala for the 
study of variability in morphological, yield and biochemical 
traits. Significant difference existed among the genotypes 
for all the characters under study. In general, Phenotypic 
Coefficient of Variation (PCV) was higher than Genotypic 
Coefficient of Variation (GCV) for all the traits evaluated, 
which indicated the influence of environment on these traits.

High estimates of PCV and GCV were recorded for node 
number of the first staminate flower, number of primary 
branches per plant, number of fruits per plant, fruit yield 
per plant, calcium, iron and fibre content. High heritability 
coupled with high genetic advance as a per cent of the mean 
were evident in most of the morphological and biochemical 
traits which suggested the influence of additive gene 
action for controlling these traits. Genotypes IC-343160, 
IC-332319 and IC-312949 were high yielders. The sponge 
gourd genotypes were grouped into seven clusters based 
on Mahalanobis D2 statistics. Cluster VII had the highest 
number of genotypes (5) followed by cluster VI (4), and 
intra cluster distance was maximum in cluster VII. Inter 
cluster distance was maximum between cluster I and III. 
Therefore, for exploitation of heterosis, genotypes should 
be selected from cluster I and cluster III.
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