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Abstract
Genetic divergence on onion was studied during rabi seasons involving 14 genotypes showing wider variations for all traits
in Allahabad agro-climatic conditions. 14 genotypes were evaluated for 15 traits in a randomized block design to study
genetic divergence. 14 genotypes formed 4 clusters, cluster 1 has 5 genotypes, cluster 2, cluster 3 and cluster 4 has 3
genotypes in each. Cluster 1 has the highest intra cluster distance (706.52) followed by cluster 4 and the lowest was found in
the cluster 2 (440.465), inter cluster values are maximum for the 3 and 1 (2488.18) followed by 3 and 2 (1729.241) and the
minimum was found in 4 and 2 (1293.290). Highest cluster mean was found in the cluster 3 for plant height (61.043), number
of leaves per plant (7.623), collar thickness (16.364), fresh bulb weight (gm) (85.621), dry bulb weight (gm) (72.149), fresh bulb
yield per plot (kg) (8.566), marketable bulb yield per plot (kg) (6.694), bulb size in diameter (cm)(6.493), fresh bulb yield quintal
per hectare (248.304), marketable bulb yield quintal per hectare (194.112). More the diversity showed in the genotypes the
greater the opportunity for improving the qualitative as well as quantitative characters in onion traits.
Key words : Rabi, cluster, genetic divergence, qualitative, quantitative.

Introduction
Onion (Allium cepa Linn.) is one of the important

commercial vegetable and spice crop grown in India. As
per Indian Horticulture Database, 2013 it was reported
that India produced 16813.0 thousand metric tonnes of
onion in 1051.5 thousand hectare area and productivity
16.0 metric tonnes. India ranks second in global onion
production after China and with an annual production of
16 to 17 million tonnes accounts for around 20% of global
production. In India onion is grown in three crop seasons,
namely kharif (harvested in October-November), late
kharif (January February) and rabi (April – May). Rabi
season crop is the largest accounting for about 60 percent
of annual production with kharif  and late kharif
accounting for about 20 percent each. In India,
Mahrashtra, is the leading onion growing state followed
by, Karnataka and Madhya Pradesh.

Improvement in any crop depends on the magnitude
of genetic variability and the extent of transmission of
characters from one generation to the next. The yield
and its component characters are polygenic in nature,
hence influenced by the environmental factors. The

knowledge of inter-relationships among the various
components and their direct and indirect effect on yield
are the important pre-requisites to bring genetic
improvement in onion. Selection of genetically diverse
parents in any breeding programme is of immense
importance for successful recombination breeding
(Arunachalam,1981) the genetic divergence analysis
estimates the extent of diversity existed among selected
genotypes (Mondal, 2003). Precise information on the
nature and degree of genetic diversity helps the plant
breeder in choosing the diverse parents for purposeful
hybridization (Samsuddin, 1985). Thus, the present study
was conceived with objective to examine the genetic
diversity in onion. Selection of genetically diverse parents
in any breeding programme is of immense importance
for successful recombination breeding (Arunachalam,
1981).

Materials and Methods
The experiment was conducted at Vegetable

Research Farm, Department of Horticulture, Allahabad
School of Agriculture, Sam Higginbottom University of
Agriculture Technology and Sciences, Allahabad (Uttar
Pradesh) during 2012-2013. Six week old healthy
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seedlings of each variety were transplanted on flat beds
at a spacing of 15 cm × 10 cm in a plot size of 1.5m².
Recommended package of practices were adopted to
raise a successful crop. The present experiment was
conducted in Randomized Block Design with 14
treatments. Observation were recorded for fifteen
quantative and qualitative characters. D2 statistics was
used for assessing the genetic divergence among the
population as suggested by Mahalanobis.

Results and Discussion
The average of inter cluster (light values) and intra

cluster (Bold values) are present in the table 2 given below.
The D2 values was calculated among 14 genotypes.
Cluster 1 has the highest intra cluster distance (706.52)
followed by cluster 4 and the lowest was found in the
cluster 2, inter cluster values are maximum for the 3 and
1 followed by 3 and 2 and the minimum was found in 4
and 2.

Table: 2. The average of inter cluster (light values) and intra
cluster (Bold values) of 14 onion genotypes is given
below.

Clusters 1 2 3 4
1 706.52 925.622 2488.118 1458.233
2 440.465 1729.241 1293.290
3 448.915 1479.446
4 619.974

Cluster mean of 14 onion genotypes is given below
in table-3. Highest cluster mean was found for plant
height, number of leaves per plant, collar thickness, fresh
bulb weight (gm), dry bulb weight (gm), fresh bulb yield
per plot (kg), marketable bulb yield per plot (kg), bulb
size in diameter (cm), fresh bulb yield quintal per hectare,
marketable bulb yield quintal per hectare in the cluster 3,
whereas leaf girth was found highest in cluster 4, neck
thickness in cluster 2, scales per bulb in cluster 4, loss %
at 15 days after harvest in cluster 2 and TSS (0Brix) in
cluster 4. Among plant height cluster 3 has the highest
mean value followed by cluster 1 and the lowest in cluster
2, leaves per plant cluster 3 has highest followed by cluster
1 and lowest was found in cluster 4, leaf girth was highest

Table 1: The distribution of 14 onion genotypes in different
clusters.

Cluster No. of Name of the genotypes
No. genotypes

1 5 Line 28, U-103, L-355, U-101, Red Creole
2 3 Pusa Madhavi, Nasik Red, Pusa Red
3 3 N-2-4-1, AFLR, N-53
4 3 Super Fursungi, AFDR, Arka Niketan
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in cluster 1 followed by cluster 3 and lowest was in cluster
2, neck thickness was highest in cluster 2 followed by
cluster 1 and lowest was in cluster 4, collar thickness,
fresh bulb weight (gm), dry bulb weight (gm), fresh bulb
yield/plot (kg) and marketable bulb yield plot/ kg, fresh
bulb yield quintal per hectare, marketable bulb yield quintal
per hectare has got highest in cluster 3 followed by cluster
2 and lowest was in cluster 1, bulb size in diameter and
scales per bulb has highest in cluster 3 followed by cluster
4 and lowest in cluster 1 and loss % at 15 days after
harvest has highest in cluster 2 followed by cluster 1 and
lowest in cluster 4 and TSS (0Brix) has highest in cluster
4 followed by cluster 2 and lowest in cluster 1.Based on
above results cluster 3 can be used as parents for plant
height, number of leaves per plant, collar thickness, fresh
bulb weight (gm), dry bulb weight (gm), fresh bulb yield
per plot (kg), marketable bulb yield per plot (kg), bulb
size in diameter (cm), fresh bulb yield quintal per hectare,
marketable bulb yield quintal per hectare in the future
hybridization programme. Crosses involving parents
belonging to more divergent clusters would be expected
to manifest maximum heterosis and wide variablility in
genetic architecture (Singh et. al., 1987).

Conculsion
Cluster distance revealed that intra cluster 1 (Line

28, U-103, L-355, U-101, Red Creole) and in cluster mean
cluster 2 (N-2-4-1, AFLR, N-53) can be used as parents
in future breeding programme and can be exploited for
yield and yield contributing traits in Allahabad agro-climatic
conditions.
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