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Genetic divergence studies in pumpkin (Cucucrbita spp.)
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SUMMARY

A study on genetic divergence was carried out on nineteen growth, earliness, yield and quality traits in fifty seven genotypes of
pumpkin (Cucurbita spp.) These fifty seven genotypes were grouped into fifteen clusters. Yield per vine contributed maximum to
total genetic diversity followed by leaf size, cavity size, carotene content, number of seeds per fruit and hundred seed weight. Intra-
cluster distance was maximum among cluster X1V, I, X111 and X1I. Maximum Inter-cluster divergence was observed between clusters
X and X1V followed by cluster XI and X1V, cluster X1V and XV and cluster IV and X1V. Cluster XV recorded highest mean vauesfor
yield per vine, number of seeds per fruit, fruit length, average fruit weight and least mean value for daysto first female flower, cluster
X1V recorded highest mean valuefor leaf size, cluster X111 recorded highest mean values for fruit number, carotene content, TSS and
least mean value for cavity size, cluster VIII recorded maximum mean values for hundred seed weight, flesh thickness and fruit
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circumference, cluster 1V noticed |east mean values for days to first harvest and nodes upto first female flower.
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egetable, grown under wide range of agro- climatic
conditions all over the world. High productivity, low

cost of production, good storability, long period of availability,
better transport qualities, excellent response to forcing and
comparatively high content of carotene (aprecursor of vitamin
A) infruits, have enhanced theimportance of thiscrop. Genetic
diversity has been considered as a pre-requisite for obtaining
high yielding progenies through hybridisation. For getting
high heterosis or for recovering transgressive segregants,
parents chosen for hybridisation need to be genetically diverse
or distant. The cultivarsfrom widely separated |ocalities have

pmpki n (Cucurbita spp.) isanimportant cucurbitaceous
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been usually included in the hybridisation programme,
presuming the presence of genetic divergence and maximum
likelihood of recovering promising segregants. As per
expectations, in practice, this has not yielded very
satisfactory and consistent results. Eco-geographical
diversity has been regarded as areasonable index of genetic
diversity (Vavilov, 1926). However, it wasreported later that,
there does not exist any parallelism between geographic
distribution and genetic diversity (Peter, 1975 in tomato).
To arrange the diversity in the germplasm the D2 statistics
is the useful tool which measures the degree of
diversification of genotypes and also determines the
relative contribution of each component character to the
total divergence. Hence, the available 57 pumpkin
genotypes were subjected to D2to know the diversity in
the germplasm for further use in breeding programme.

MATERIALS AND METHODS

The present investigation comprised of fifty seven
genotypes of pumpkin laid out in a randomised block design
with two replications during the year 2009-10 with row to row
distance of 2 m and plant to plant distance of 0.9 m. The
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recommended agronomic and plant protection measureswere
adopted in raising good crop. Observations for nineteen
growth, earliness, yield and quality parameters were
recorded on three plants of each genotype in each
replication. Mahalanobis (1936) D? statistics was used for
assessing the genetic divergence between populations. The
original correlated unstandardized character mean values
were transformed into standardised uncorrelated values
to simplify the computational procedure. The D? values
were obtained as the sum of squares of the differences
between the pairs of corresponding uncorrelated val ues of
any two genotypes (Rao, 1952). Using all D? values, the
genotypes were grouped into clusters using Tocher’s
method as described by Rao (1952). The intra- and inter-
cluster distances were calculated by the formula given by
Singh and Chaudhary (1979).

RESULTS AND DISCUSSION

D? analysis revealed the presence of considerable
diversity among 57 genotypes of pumpkin, which ranged from
1237.60 t0 21419.19. These 57 genotypes were grouped into
15 clustersbased on similarity of D?values (Table 1). Cluster-
| was the largest including 28 entries, of which 27 genotypes
were developed in K.R.C. College of Horticulture, Arabhavi,
one genotypewasalocal collectionfrom Belgaum (Karnataka).
Cluster X1V included 4 genotypesdeveloped in K.R.C.College
of Horticulture, Arabhavi. Theremaining clusterswerell (KP-
4, KP-30), Il (KP-44, KP-14), IV (KP-20, KP-37), V (KP-5, KP-
18), VI (KP-31, KP-39), VII (KP-2, KP-13), VIII (KP-26, KP-19),
IX (KP-41, KP-42), X (KP-43, KP-22), X| (KP-50, KP-6), XII
(KP-1, KP-48), X111 (Arka Chandan and Arka Suryamukhi from
IIHR, Bangaore) and XV (KP-32).

The clusters have been formed based on the contribution
of different characters to the divergence. Among these
charactersyield per vine contributed maximum (27.07%) to
total genetic diversity followed by leaf size (21.18%), fruit
cavity size (13.66%), carotene content of fruit (11.03%),
number of seeds per fruit (9.77%) and hundred seed weight
(6.64%). However, days to first harvest (0.065%) and
number of primary branches (0.188%) have meagerly
contributed to the diversity. While, daysto first male flower
and number of |eaves per vine had zero contribution to the
total genetic diversity (Table 2).

Intra-cluster distances (Table 3) revealed, cluster X1V
with four genotypes shared maximum intra-cluster distance
(D?=8728.562) followed by cluster | (D?=4387.958) with 28
genotypes, cluster XIIl (D?=2478.250), cluster XlII
(D?=2419.262), cluster XI (D?=1976.517), cluster X
(D?=1750.989), cluster 1X (D?=1706.883), cluster VIII
(D*=1172.486), cluster VI (D?=1063.399), cluster VI (D?=900.
857), cluster V (D?=890.024), cluster IV (D?=765.015), cluster
[11 (D?=718.083) and cluster 11 (D?*=654.418) with 2 genotypes
each. However, present study showed that there is

comparatively high intra-cluster distance among cluster XIV,
I, X111 and X1I indicating the presence of sufficient amount of
diversity with genotypes of respective clusters. So there is
scope for selection within the clusters.

Based on distance between clusters, i.e. inter-cluster
distance (Table 3) the maximum divergence was observed
between clusters X and XIV (D?=21419.190) followed by
cluster XI and XIV (D*=20435.680), cluster X1V and XV
(D?%=18427.63), cluster IV and X1V (D?=16844.050), cluster XIlI
and XV (D%=16754.88), cluster X111 and X1V (D?=15317.150),
cluster Il and XIV (D?=15070.770), cluster VIII and XIII
(D?=14666.66), cluster X1 and XI11 (D?*=12652.570), cluster X1V
and | (D?=12525.620), cluster XI1 and X1V (D?=12419.070),
cluster 1V and VIII (D?=12244.060), cluster 11l and XV
(D?=12170.640), cluster V1 and X111 (D?=11722.770), cluster |1
and X1 (D?=11312.580),clugter 111 and X (D?=10680.150), cluster
X and X111 (D?=10441.7), cluster IX and X111 (D?=104 10.010),
cluster IV and VI (D?=10264.930) and cluster 1V and XV
(D?2=10113.89). While, statistical distance was |east between
cluster VI and IX (D?=1237.599). Hence, inclusion of genotypes
from highly diverse clustersin hybridization programme coul d
results into highly heterotic hybrids.

The mean values of 19 characters for 15 clusters are
summarized in Table4. For yield per vine, the highest cluster
mean was observed in cluster XV followed by VIII, 1X and
V1. For leaf size, the higher cluster meansrecorded in cluster
X1V followed by VI, VIII and V. For fruit cavity size, the
|east cluster mean was recorded in cluster X111 followed by
IV and I11. For carotene content of fruit, the highest cluster
mean was observed in cluster XIII followed by X1V, XII,
XV and IX. For number of seeds per fruits, the highest
cluster meanswas observed in cluster XV followed by V11,
IV, IX and X. For hundred seed weight, the highest cluster
means was observed in cluster V111 followed by XV, IX, VI
and V. For fruit flesh thickness, highest mean values was
observed in cluster V111 followed by VII, IV and XI. For
days to first female flower, the least cluster mean was
obtained in cluster XV followed by XIII, VIII and V. For
node of first female flower, least cluster mean was observed
incluster IV followed by IX, VIII, XV and |. For daysto first
harvest least cluster mean was observed in cluster 1V
followed by 1X and X111. For circumference of fruit, higher
mean was observed in cluster V111 followed by XI, XV and
XI1V. For length of fruit cluster mean was highest in cluster
XV, followed by VI and X. For average fruit weight, highest
mean values was observed in cluster XV (6.03 kg) followed
by VIII and XI. For number fruits per vine, highest mean
valueswas observed in cluster X111 (3.247) followed by |11
and I X. For total soluble solids of fruit, highest mean value
was observed in cluster X111 followed by V111, X1V and XV.
Hence, employment of hybridization programme between
genotypes of respective clusters could be attempted for
successful crop improvement.
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Table1: Clustering pattern of 57 genotypes of pumpkin (Cucurbita spp.) based on D? values

Cluster number ';gnrg?%g Genotypesincluded
KP-33, KP-8, KP-12, KP-35, KP-9, KP-7, KP-46, KP-36, KP-16, KP-45, KP-27, KP-53, KP-52, KP-11, KP-40,
| 28 KP-34, KP-10, KP-17, KP-24, KP-54, KP-28, KP-23, KP-47, KP-21, KP-51, KP-49, KP-15, Belgaum Local.
1 2 KP-4, KP-30.
11 2 KP-44, KP-14.
v 2 KP-20, KP-37.
\% 2 KP-5, KP-18.
VI 2 KP-31, KP-39.
VIl 2 KP-2, KP-13.
VIl 2 KP-26, KP-19.
IX 2 KP-41, KP-42.
X 2 KP-43, KP-22.
X1 2 KP-50, KP-6.
X 2 KP-1, KP-48.
X1 2 Arka Chandan, Arka Suryamukhi.
XV 4 KP-3, KP-29, KP-25, KP-38.
XV 1 KP-32.

Table2: Relative per cent contribution of different charactersto thetotal divergencein pumpkin (Cucurbita spp.)

Sr. No. Character No. of timesranked first Per cent contribution
1. Vine length(m) 4 0.25
2. Number of primary branches per vine 3 0.18
3. Number of |eaves per vine 0 0
4. Leaf size (cm?) 338 21.18
5. Daysto first male flowering 0 0
6. Daysto first female flowering 6 0.37
7. Node of first female flowering 8 0.50
8. Daysto first harvest 1 0.063
9. Circumference of fruit (cm) 14 0.88
10. Length of fruit (cm) 36 2.25
11. Average fruit weight(kg) 57 357
12. Number of fruits per vine 19 119
13 Fruit flesh thickness(cm) 10 0.63
14. Fruit cavity size(cm?) 218 13.66
15. Number of seeds per fruit 156 9.77
16. Hundred seed weight(g) 106 6.64
17. TSS (°brix) 12 0.75
18. B-Carotene content of fruit(p.g/100g) 176 11.03
19. Yield per vine(kg) 432 27.07
Total 1596 100
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