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Analysis of Genetic Divergence in Wheat (Triticum aestivum L.)

Tabinda Ali,  Mithilesh Kumar Singh, D. N. Bharadwaj,

Lokendra Singh

Received 26 September 2016;  Accepted 27 October 2016; Published online 15 November 2016

Abstract    Thirty genotypes were evaluated for eight

quantitative traits to work out genetic divergence in

wheat. Analysis of variance indicated significant dif-

ference for all the traits indicating diversity among

the genotypes. Genetic divergence analysis, using

Mahalanobis’s D2 statistic, groupesd all the geno-

types into 7 clusters. Cluster III had maximum number

(11) of genotypes. Maximum inter cluster distance

was found between cluster IV and V (2317.25). How-

ever, intra cluster distance was maximum in cluster V

(233.87). Genotypes from diverse clusters could be

utilized in crop improvement program.
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Introduction

Wheat (Triticum aestivum L.) is the most important

cereal crop of the world as a source of human food

belonging to grass (Gramineae) family and a major

commodity in the international grain market.Wheat is

the second largest grown cereal in India after rice and

globally, it stands second both in acreage (311.88 lakh

hectare)  and production (95.91 million tonnes) after

China [1]. However, in terms of productivity, it is mar-

ginally less (3.08 tonnes/hectare) relative to the world

productivity of 3.22 tonnes/hectare.

Continuous breeding efforts for high yield have

resulted in contraction of genetic variability in natu-

ral population of crop species. To optimize and con-

serve the germplasm for plant breeding and other ac-

tivities, studies on genetic diversity is important [2].

Genetic diversity of crop plants determines their po-

tential for improved efficiency and hence their use in

breeding, which eventually may result in enhanced

food production. Genetic divergence analysis pro-

vides basis for the selection of diverse parents to

yield more heterotic effect and generate wide spec-

trum of variability during segregation and recombi-

nation of genes at heterozygous polygenic blocks

[3]. Towards this end, in the present study,

Mahalanobis’s D2 statistic was used to quantify the

extent of divergence among thirty wheat genotypes

with respect to eight quantitative traits. This exercise

would help to identify the putative parents and de-

sign appropriate crossing plan to obtain high het-

erotic effect and recovery of transgressive segregants

[4].

Materials and Methods

Thirty wheat genotypes collected from Nawabganj

farm of CSAUA and T, Kanpur (UP), were evaluated
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in a complete randomized block design (RBD) during

rabi, 2014.  A paired row of each genotype was raised

in 2.5 m long plot with plant to plant spacing of 10 cm

and row to row spacing of 25 cm. Data for 8 quantita-

tive traits viz. days to flowering, days to maturity,

plant height, panicle length, panicles/plant, spikelets/

spike, 1000-seed weight and yield/plant were recorded

from five randomly selected plants in each entry. D2

statistic [5] as a measure of genetic divergence was

calculated using the procedure as described by Rao

[6]. Clustering of the genotypes was done according

to Tocher’s method [6].

Results and Discussion

Analysis of variance revealed significant differences

among the means for all the traits under study indi-

cating substantial genetic divergence among geno-

types. Based on diversity analysis, the test geno-

types were classified into 7 clusters (Table 1). The

highest number of genotypes was represented in clus-

ter III that contained 11 genotypes followed by clus-

ter II and cluster V that contained 6 genotypes each.

Cluster I contained four genotypes, while cluster IV,

Table 1.  Distribution of different wheat genotypes into clusters based on D2 statistics.

                           No. of

Cluster      genotypes in cluster                                                 Name of the genotypes

I 4 NW-5058, WH-1142, JAUW-598, PBW-690

II 6 MP-1264, NIAW-1885, HD-3120, DBW-110, HUW-669, HP-1951

III                      11       HD-3121, K-1116, UP-2848, K-1115, HD-3123, PBW-689,NIAW-1994, HD-3122,

                                          UP-2847, JWS-141, K-9162

IV 1                                                      WH-1141

V 6                            K-0307, K-9351, K-8962, K-9465,, K-8027, K-9107

VI 1                                                      HD-2888

VII 1                                                     BRW-3723

VI and VII contained one genotype each. The mean

intra and inter cluster distance (D2) revealed that the

cluster V had maximum intra cluster distance (233.87)

followed by cluster III (109.87) and cluster II (64.74).

Zero intra cluser distance was observed for cluster

IV, VI and VII, as these represented only one geno-

type. The magnitude of intra cluster distance mea-

sure the extent of genetic diversity between the culti-

vars of the same cluster (Table 2). However, mean

inter cluster distance was maximum between cluster

IV and V (2317.25) followed by cluster V and VI (885.92)

and cluster III and  IV (228.21) that indicated that

genotypes included in these clusters may give high

heterotic response and better segregants following

hybridization and recombination [7] . Minimum inter

cluster distance was found between cluster I and IV

(70.31) indicating close relationship among the culti-

vars contained in these clusters. Inter cluster distance

is a measure of genetic distance between two clus-

ters. These results are in agreement with the findings

of Ribadia et al [8].

Perusal of the cluster means (Table 3) for differ-

ent traits indicated that magnitude of differences

Table 2.  Average inter cluster (above diagonal) and intra cluster (diagonal)  D2  values.

Cluster                   I                     II                      III                   IV                     V                        VI                       VII

I 46.81 120.14 149.78 70.31 1923.95 303.43 286.85

II 64.74 151.29 201.41 1353.73 151.28 156.67

III 109.87 228.21 1590.55 221.97 221.23

IV  0.00 2317.25 509.90 486.14

V 233.87 885.92 978.69

VI   0.00 154.12

VII   0.00
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Table 3.  Cluster means for different traits of wheat genotypes.

                  Days to          Days to          Plant            Panicle                                 Spikelets/        1000-seed          Yield

Cluster      flowering        maturity     height (cm)    length (cm)    Panicle/plant        spike            weight (g)       /plant (g)

I 51.25 93.00 60.95 8.23 3.35 14.82 35.15 5.70

II 60.50 98.83 64.32 9.48 3.50 13.42 36.60 6.79

III 54.03 95.30 60.88 9.72 3.39 17.62 38.88 6.58

IV 51.00 92.00 53.33 9.93 3.07 12.87 35.27 4.20

V 89.44 129.83 96.04 10.90 3.38 17.68 40.60 7.44

VI 58.67 99.00 79.80 10.27 3.67 15.80 38.53 7.60

VII 66.00 109.00 65.67 5.80 4.00 18.00 38.00 7.60

among genotypes for different traits were significant.

The lowest cluster mean for days to flowering was

observed in cluster IV (51.00), which indicated the

genotypes have early flowering. Days to maturity

ranged from 92 days in cluster IV to 129.83 days in

cluster V. Therefore, genotypes represented in clus-

ter IV can be used in breeding parograms intended to

develop short duration varieties. Plant height ranged

from 53.33 cm in cluster IV to 96.04 cm in cluster V.

Minimum length of panicle was observed in cluster

VII (5.80) and maximum in cluster V (10.90). Number of

panicles/plant ranged from 3.07 cm (cluster IV) to 4.00

cm (cluster VII). Minimum number of spikelets/spike

was observed in cluster IV (12.87) and it was maxi-

mum in cluster VII (18).  Maximum test weight was

observed in cluster V (40.60) and minimum in cluster I

(35.15).  Range of variation for grain yield was from

4.20 in cluster IV to 7.60 in cluster VI and VII. It was

clear from the above results that cluster V is the best

cluster as it has high average cluster mean for mul-

tiple traits like grain yield/plant (7.44 g), 1000-seed

weight (40.60 g), panicle length (10.90 cm), plant height

(96.04 cm), days to flowering (89.44) and days to ma-

turity (129.83). Cluster IV was the best cluster regard-

ing  traits like early flowering  and early maturity. A

similar trend was also followed for large collections

of wheat by Garg and Gautam [9] for days to flower-

ing and by Suri and Sharma [10] for days to maturity.

So, these clusters can be utilized for selecting par-

ents to breed for early flowering and early maturing

varieties.

Sharma et al. [11] pointed out that better recom-

binants can be obtained by selecting genotypes with

their phenotypic dissimilarity. Thus, it is quite clear

that the genotypes in cluster V are exceptionally di-

vergent from the remaining genotypes of other clus-

ters. Therefore, crossing of the genotypes from this

cluster to the remaining genotypes in other clusters

may be recommended for the best utilization of het-

erosis for different economic traits and isolation of

transgressive segregants with respect to the same in

wheat improvement program.
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