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

Genetic divergence using D? statistics of 27 genotypes of wheat (Triticum aestivum L.) of different
geographic origins revealed existence of considerable diversity. The genotypes were grouped into
6 clusters. The cluster | was the largest containing 7 genotypes followed by cluster Il with 6
genotypes, cluster V with 5 genotypes, cluster lll and IV had 4 genotypes each and cluster VI had
only 1 genotype. The diversity among the genotypes measured by intercluster distance was
adequate for improvement of wheat by hybridization and selection. The genotype included in the
diverse clusters can be used as promising parents for hybridization programme for obtaining high

heterotic response and thus better sergeants in wheat.
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Wheat (Triticum aestivum L.) has been the prime
and staple food crop of many human civilizations
in the world. It is the second staple food in India
after rice. Itis cultivated for dual purpose grain and
straw in India, Pakistan, Burma and Thailand. In
India, Major wheat grown state viz., U.P., Punjab,
Haryana, Rajasthan and Madhya Pradesh. In India,
it is cultivated on 28.89 mh area and 88.31 mt
production in 2011-12. The average productivity of
wheat is estimated to be 30.57 g ha! in 2011-12,
which is lower than the china, USA and russia.

To evolve high yielding varieties plant breeder has
to generate genetic variability i.e. the genotypes of
diverse nature. Genetic divergence analysis is
performed to identify the diverse genotype for
hybridization purpose. Clustering by D? statistics is
useful. The genotypes grouped together are less
divergent that the ones which fall into different

cluster. After having known diversity the genetic
amelioration in a crop is possible by crossing
superior types with respect to characters of
economic value and important breeding programme
could be followed to improve the yield attributes of
the crop.

Materials and methods

The experimental material consisting of 27
genotypes viz., Rajasthan —Raj-6560, Raj-1555, Raj-
3765, Raj-3777, Raj-4037, Raj-3077, Raj-1482, Lok-
1 and Durgapura-65, U.P. -UP-2338, UP-2425, A-
9-30-1, CNN-RV-1, Kharachiya-65, Kalyan Sona,
Kundan (DL-788-2) and Bijara, Punjab- PWB- 435,
PWB-373 and PWB-343, Haryana-HD-2687, HD-
2329, HD-4672, HD-2285, WH-542, WH-896 and
HW-2004 of wheat (Triticum aestivum L.) collected
from different parts of the country which were
maintained in the previously received from
Department of plant breeding and Genetics, R.B.S.
college, Bichpuri, Agra, (U.P.).

Correspondance author's e-mail : bhurisingh@gmail.com, drpku.2010@yahoo.com
Published by Indian Society of Genetics, Biotechnology Research and Development, 114, 11" floor Biotech Bhawan, Puspanjali

Commercial Complex, Shastripuram Road, Sikandra 282007
Onlince management by www.isgbrd.co.in



[Vol. 5, No. 3]

Bhuri Sngh & P.K. Upadhyay

226

8G/L'T LIET'E coLy'e 9/18'T ¥09.°0 8.6C°¢C G2es’e 8L¥¥'C 65990 %S e 'do
.80 909S'T 18¢C'T 01060 TSS90 €0V9'T WwSC'T SLTCT 7€59°0 RUERS
8yT'T GEGI'E Sv9¢'¢ 09¢e'1T 8E¥9'0 S09€0°¥ €19¢€°¢ §g€¢e’e 7S0¥9°0 [45] (8) 40113

088T'9¢ »9€'/8C | xxCCCS'CS x9€G5'6 VG8S'C | xxL08V'VCE | £x999T°L9 | x«EBL6'TC 6.€0°CT 9z | (1) uawyealy

¥18°€ 8/.00'Y 0T¢T'¢ 0€CT'T GZve0 0S290°'€ GLE6'Y G/8T'€ 6SVE'T Z  [1) voneoyday
wo) jue|d
(6) ayjids 1ad | (B) 1ybram | axids Jad (wo) ( (sAep) (skep)
e|d Jad urelb jo urelb SRETEN IS yi1bus| \M_S%% Aunrew aids jo W\m__ w%__% ‘4a Mo%%;ﬂ%
IAurelo | Jaqunpn 000T 40 JaquinN aIds 1e 1ybisy 01 skeQ uoneniul 1344 } S

we|d 10 JaquinN

TESUM UI'S ;B10R Jeyd 1UB BJLIP J0)3oueleA JoSSAeUY T (ajgel

(¢-al0eL)
sJ121sn|o xis ol padnoub alam adAiouab 2z ayl ‘uonendod jo sired TGE a|qissod |[e o) sanjeA ,q Jo siseq ayl uQ “T- 9|geL ul yibua| axyids pue jued
Jad sug|n annoayse Jo Jaqunu 1daoxa siaioereyd |re Joy adAiouab ayl Buowe Aljigqelen ayenbape pajedipul alenbs uesw juawieal) Juedyiubis ayl

uoIsSsNasig pue s)nsay

"INO Pa)IOM OS[e a1am aouabianip
Jnauab spaemo) sisioereyd Jualayip JO suoinNgUIuod aAieal ayl (2S6T "D ‘oery) poylaw S,1aydo] ayl Buimol|o} s1aisnjo uasayip ojul padnolb aem
sadAiouab ayl (296T ‘Wejeysruliny pue 1NN) 2NSIeIS .3 JO SISAfeue ajelieAlnw Uyl pue (G8ET ‘BwileydnS pue asued) aduelieA Jo SisAjeue 1oy}
pa1oalgns alam Jajoereyd yoea 1o} erep asim uonealjday “siseq 1o|d ayl uo papiodal (jewuinb) asejoay Jad pjalA urelb pue (sAep) Aintew o1 sAep ‘(sAep)
ayids Jo uonenul 1daax3 “(feiuinb) aeoay Jad plalA urelb pue (wb) wueld Jad pjaiA uresb ‘ayids Jad ureib Jo Jaquinu ‘(wb) ybram ureib-0o0T ‘oxids Jad
s19|ay1ds Jo Jaquinu ‘(wa) yibus| axids ‘(wo) Aunrew 1e ybiay jueld ‘(sAep) Alunrew o] sAep ‘(sAep) ayids jo uoneniul ‘queld Jad sia|n aAndays Jo
lagwinu “ziIA sJa)orteyd ual Joj suoledldal yoea ul adAouab yoes wouy siue|d palosjas AjWopuel SAl) U0 papiodal aiam elep aAireliuenb Buimojio) ayL

‘paJinbal uaym pue se pamoj|o} alam ainseaw uonaajoid we|d pue saonoe.d [einynd dlwouobe papuswwodal syl ||V "W QT X GZ Sem aduelsip
wed o1 ueid pue mol 01 Moy "yibus| mol Jslaw G € e yum adAiouab yoes Jo smou 9aiyl Jo palsIsuod uonealjdal yoes uj ‘g0-,00Z UoSseas Igey ul
('d'n) eiby ‘undyoig ‘aba)j0D 'S'g'y wlie4 ydreasay [einnalby 1e suoneaijdal 921yl yum ubisap 20|g paziwopuel B ul umos alam sadAiouab ayl



August, 2013

Genetic divergence analysis in wheat (Triticum aestivum L.)

Table 2: Clustering patterns of 27 genotypes on the basis of D? statistic in wheat
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Cluster No of genotypes Genotype included

I 7 Raj-6560, Raj-1555, WH-896, A-9-30-1, CCN-RV-1, Raj-3077 and
Kharachiya-65

Il 6 PBW-435, Lok-1, HD-2687, UP-2425, PBW-373 and Raj-4037

1l 4 HD-2285, HW-2004, Raj-3777 and PBW-343

v 4 HD-2329, HD-4672, Raj-1482 and Kundan, (DL-788-2)

\% 5 UP-2338, Raj-3765, Durgapura-65, Bijara and Kalyan Sona

VI 1 WH-542

The result revealed that different genotypes from different source and state were included in different clusters,
indicating that genetic diversity and geographic diversity are not related. At least one genotype of Haryana

and Rajasthan was present in mostly all the clusters.

The inter and intra cluster D? values and distance D are presented in Table -3.

Table 3: Inter and intra cluster arranged D? values and distance (D) among 27 genotype of wheat

Cluster | I 1l \Y Vv Vi
| D 0.000
D? (0.000)
I D 2.605 0.000
D? (6.786) (0.000)
i D 3.456 2.730 0.000
D? (11.943) (7.452) (0.000)
WY D 3.921 3.268 3.181 0.000
D? (15.374) (10.679) (10.118) (0.000)
Vv D 3.358 3.804 3.647 3.192 0.000
D? (11.276) (14.470) (13.300) (10.188) (0.000)
Vi D 6.017 4.795 6.018 4.255 5.898 0.000
D? (36.204) (22.992) (36.216) (18.105) (34.786)  (0.000)
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Inter and intra cluster D? values and distance(D)
ranged from (0.000 to 36.216) and (0.000 to 6.018)
respectively. The distance (D) and inter cluster D2
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and minimum generalized distance were observed
between clusters Il and IV and between | and V,
respectively.

values were maximum between cluster Il and VI
(6.018 and 36.216) followed by between cluster |
and VI (6.017 and 36.204) and while minimum value
were related between cluster | and Il (2.605 and
6.786). Similar results were found Singh and
Diwivedi (2005). Sharma et al, (2006) had grouped
twenty four wheat genotypes into six clusters. The
presence considerable genetic divergence among
the genotype for most of the traits studied maximum

The traits contributing maximum to divergence are
given greater emphasis while deciding about the
cluster to be used for the purpose of further
selection and choice of parents for hybridization. The
highest contributors in this regards were number of
effective tillers per plant, number of spikelets per
spike, number of grain per spike and spike length
(Table-4).

Table 4: Cluster mean value of different character in wheat

S.No. Characters I " " v \% VI

1 No of effective tillers per plant 11.19 11.11 8.33 9.25 8.20 13.33
2 Initiation of spike (days) 94.05 95.61 96.08 99.92 96.80 97.67
3 Days to maturity (days) 116.48 11650 11442 12517 122.47 127.67
4 Plant height at maturity (cm) 88.62 88.06 90.83 88.75 112.73 88.00
5 Spike length (cm) 7.75 8.58 9.71 8.33 8.23 8.67
6 Number of spikelets per spike 16.67 18.83 18.25 18.75 17.40 23.67
7 1000-grain weight (g) 39.76 4200 3875 3883  39.87 35.33
8 Number of grain per spike 39.29 57.22 47.33 49.67 40.27 63.33
9 Grain yield per plant (g) 14.48 15.00 11.50 10.33 13.33 11.67
10 Grain yield per hectare (quintal) 39.58 43.21 51.86 38.46 35.55 21.27

On considering cluster mean in respect of these six cluster. Cluster VI high mean value for number of effective
tillers per plant, number of grain per spike, number of spikelets per spike and days to maturity and low
mean value for 1000 grain weight, cluster Il high mean value for spike length and grain yield per hectare
and low mean value for grain yield per plant, cluster V high mean value for plant height at maturity and low
mean value for number of effective tillers per plant, cluster IV high mean value for initiation of spike and low
mean value for grain yield per plant, cluster Il high mean value for 1000 grain weight and grain yield per
plant and cluster | low mean value for spike length .

Conclusion

The crosses involving parents from the most divergent clusters are expected to manifest maximum heterosis
and generate wide variability in genetic architecture. Thus crosses between the genotypes of cluster It with
VIt and 111 with VI'™ would exhibit high heterosis and produce was recombination’s with desired traits in
wheat.
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