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Genetic divergence in rice germplasm
collected from North east India
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ABSTRACT : The nature and the magnitude of genetic divergence were estimated in 54 rice
genotypes collected from Arunachal Pradesh and upper parts of Assam state using
Mahalonobis’s D? statistics. The analysis of variance revealed significant differences among
the genotypes for nine quantitative characters studied. The genotypes were grouped into 18
clusters showing fair degree of relationship between geographic distribution and genetic
divergence. All the minimum and maximum cluster mean values were distributed in relatively
distant clusters. Maximum numbers of genotypes were included in cluster | which has 26
genotypes. Traits contributing maximum to genetic divergence viz,, plant height, daysto 50%
flowering, 100 grain weight and leaf width may be utilized in selecting genetically diverse
parents.
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crops of the world and is main source of

carbohydrate for nearly half of the world
popul ation. Genetic diversity isthemost important tool in
the hands of the plant breeder in choosing the right type
of parentsfor hybridization programme. The divergence
can be studied by technique using D? stati stics devel oped
by Maha onobis (1936). It isbased on multivariateanalysis
and groupedinto various cluster and also it quantifiesthe
genetic distance among the selected genotypes and
reflectsthe rel ative genetic contribution of specifictraits
towardsthetotal divergence (Iftekharuddalaet al., 2002
and Manonmani and Fazlullah Khan, 2003). Grouping of
the genotypes into different clusters was done by Tocher’s
method as suggested by Rao (1952). The present
investigation was aimed to estimate the magnitude of
genetic divergence present in the 54 rice genotypes
collected from north east Indiaalong with 4 popul ar check

Ri ce (Oryza sativa L.) is one of the staple cereal

varietiesand to identify the diverse genotypesfor further
breeding programme.

REeseArRcH PrROCEDURE

Thematerialsfor the present investigation consisted
of 54 land races collected in 2010 from different parts of
Arunachal Pradesh and parts of upper Assam which is
the eastern stretch of the Himalayas (Table A). The
collected samples along with four popular checks were
grown in Randomized Complete Block Design withthree
replications during wet season 2011 in irrigated land.
Thirty-day-old seedlings were transplanted in six rows/
entry, each row having 30 hillswith single seedling/hill
and 20 x 15 cm spacing. Observations for quantitative
traits viz., plant height, leaf length and width, panicle
length, ear bearing tiller/ plant, seed test weight (100),
single plant yield and grain length-breadth ratio were
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TableA : List of genotypeswith their place of collection

Sr. No. Genotypes District State

1. Kalajoha Sonitpur Assam

2. Tenglai Sonitpur Assam

3. Bora Sonitpur Assam

4, Mota Dhan Sonitpur Assam

5. KalaBora-1 Sonitpur Assam

6. Sri Lanka Sonitpur Assam

7. Halli Dhan-1 Sonitpur Assam

8. Khesra Sonitpur Assam

9. Ranjit Sonitpur Assam

10. Kumari Sonitpur Assam

11. Kati khalli Sonitpur Assam

12. Lal Aijung Sonitpur Assam

13. Laxman Sonitpur Assam

14. Shanti joha Sonitpur Assam

15. Nashket Bora Sonitpur Assam

16. Kunkuni joha Sonitpur Assam

17. Koli joha Sonitpur Assam

18. JohaBora Dhemaji Assam

19. RangaBora Dhemaji Assam

20. Bor-janghia Dhemaji Assam

21. Basumati East Siang Arunachal Pradesh
22. Shillong Andeng East Siang Arunachal Pradesh
23. Amro(Dalmang) East Siang Arunachal Pradesh
24, Umkel East Siang Arunachal Pradesh
25. Shillong East Siang Arunachal Pradesh
26. Miching East Siang Arunachal Pradesh
27. Amdeng East Siang Arunachal Pradesh
28. Tagur Pasighat Arunachal Pradesh
29. Itanagar Pasighat Arunachal Pradesh
30. KalaBora2 Pasighat Arunachal Pradesh
31 Beckjer Dhemaji Assam

32. Geko Dhemaji Assam

33. Darim Dhemaji Assam

34. Chhotajangia Dhemaji Assam

35. Kokua Dhemaji Assam

36. Chokua Dhemaiji Assam

37. Badajangia Dhemaiji Assam

38. Alpana Dhemaji Assam

39. Gamiri Dhemaji Assam

40. Ampi Dhemaji Assam

41. Joha Dhemaji Assam

42. Effcey Dhemaji Assam

43. Bogadhan Dhemaji Assam

44, Lahi joha Itanagar Arunachal Pradesh
45. Airi Itanagar Arunachal Pradesh
46. Ampaki Itanagar Arunachal Pradesh
47. Jangia Papum Pare Arunachal Pradesh
48. Boradhan Papum Pare Arunachal Pradesh
49, Hallidhan-2 Papum Pare Arunachal Pradesh
50. Gadra Papum Pare Arunachal Pradesh
51. Nania Papum Pare Arunachal Pradesh
52. Aijung Sonitpur Assam

53. Birohi Sonitpur Assam

54. Nagahalli Sonitpur Assam

55. Jaya HY V- as Check variety

56. Pusa Basmati HYV-as Check variety

57. IR 64 HYV-as Check variety

58. Swarna HY V- as Check variety
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recorded on five randomly selected plants excluding the
border rows from each entry. Days to 50% flowering
was recorded on plot basis. The data were analyzed
utilizing Mahalonobis’s generalized distance (D?) to
measure the genetic divergence among the test varieties.

ResearRcH ANALYSISAND REASONING

The analysis of variance revealed significant
differences among the genotypes for all the nine
characters studied (Table 1). The results indicated high
variances for most of the characters, which may favor
selection and further utilization in future recombination-
breeding programmes.

The 58 genotypes weregrouped into 18 clusters(Fig.
1land Table2). Cluster | isthelargest cluster comprising
of 26 genotypes followed by Cluster 1l containing eight
genotypes. Five genotypes were grouped in Cluster Il
and V and one genotype each inremaining 13 clusters. It
is interesting to observe that most of the genotypes of
one cluster were adapted to only one region. The
clustering pattern reflects the closeness between the
clustersand the geographi cal adaptation of the genotypes.
Theintraand inter cluster distanceis presented in Table
3. The intra cluster distance analysis revealed that the
maximum divergence was observed in cluster 1V. It is
reported that genotypeswithin thecluster with high degree
of divergence would produce more desirable breeding

Tablel: Analysisof variancefor nine character s of 58 genotypes

- No. Characters Replication (2) Sogg:f)toyfp\grgt)l > Error (114)

1 Days to50% flowering 0.120690 452541641 ** 0.483263

2. 100 grain weight 0.009117 25.432784 ** 0.126216

3. Leaf length 1.463908 8336.171954 ** 63.169425

4. Leaf width 0.008576 7.005233 ** 0.049224

5. Plant height 0.154943 84625.563736 ** 91.425057

6. Panicle length 0.422414 1399.088276 ** 18.357586

7. Grain yield /Plant 19.376790 2969.909966 ** 38.526539

8. Tillers/Plant 0.019023 6.830797 ** 0.092064

9. Grain length/Breadth 0.008040 0.881195 ** 0.007402

Cluster No. No. of genotypes  Name of genotypes

| Beckjer, Badajangia, KalaBora-1, Tagur, Kala Bora-2, Bora, Miching, Halli dhan-1, Chhota jangia, Mota Dhan,
26 Bor-janghia, Joha Bora, Tenglai, Jangia, Umkel, Halli Dhan-2,Ampi, Darim Gamiri, Ranga Bora, Chokua, Gadra,

Joha, Kati khalli, Nashket Bora, Birohi, Ampaki

I 8 Effcey, Bogadhan, Swarna, Basumati, Shillong Andeng, Itanagar, Geko

I 5 Laxman, Naga halli, Khesra, Lal Aijung, Kumari

v 1 Airi

\Y, 5 Lahi joha, IR-64, Jaya, Ranjit, Pusa Basmati

Vi 1 Koli joha

Vil 1 Shanti joha

Vil 1 Alpana

IX 1 Kokua

X 1 Amdeng

XI 1 Sri Lanka

XIl 1 Aijung

X1 1 Amro (Dalmang)

XV 1 Boradhan

XV 1 Kalajoha

XVI 1 Nania

XVII 1 Shillong
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materials for achieving maximum genetic advance. The
other clusters showing high intra cluster values were
cluster Il and I. The minimum or nil intra cluster values
were exhibited by cluster I11, V, VI, VILVIII, IX, X, XI,
X1, X X1V, XV, XV, XVIland XVIII. Thisindicated
negligiblegenetic diversity among the genotypesfor each

character. The maximum inter cluster divergence was
observed between cluster IV and XV1 (70.25) followed
by cluster IV and X1V; IV and VI; IV and VIII; IV and
XVIII; IV and VII. Highly divergent genotypes would
produce abroad spectrum of variability in the subsegquent
generationsenabling further selection and improvement.

Table3: Averageintracluster and inter cluster D? valuesfor 58 genotypes

[ Il 11 [\ \Y VI VI VI 1X X Xl Xl X XIV. XV XVIE XVIE XVI
| 1742 2697 38.04 4348 2162 2524 2324 2939 299 2907 2262 321 2862 2941 29.05 37.92 2955 3458
1] 1951 2385 2955 2758 3794 3595 3889 2423 2779 302 2947 30.07 4029 3046 49.77 29.38 4134
" 000 32.07 39.81 4391 4473 4482 26.04 3953 3744 4026 3216 4859 446 5373 3414 5028
v 2186 4097 5851 554 583 394 3116 4817 3253 4574 6012 36.08 7025 4221 56.79
\ 000 2771 2794 2816 2884 3177 1764 3317 27.72 2638 16.74 4058 27.01 21.47
VI 000 1756 16.79 3098 4682 1589 4811 2514 1652 426 1745 342 2835
Vil 0.00 1381 3217 4493 22.08 49.16 261 2153 4003 2379 357 3094
Vil 00 3297 5124 1941 5409 2646 1874 4235 2238 36.17 2336
IX 0.00 4042 2351 40.71 1899 3325 39.09 39.13 3215 37.15
X 0.00 3896 1487 4526 4884 2627 59.87 31.64 5138
Xl 000 41.01 2241 19.04 3325 2757 2506 2345
Xl 000 4519 5117 2819 6337 3943 50.36
Xl 000 3337 40.74 3407 3884 3298
XV 0.00 39.81 21.68 3149 23.63
XV 000 5552 3238 3397
XVI 0.00 4156 3852
XVII 0.00 40.38
XVIII 0.00
Table4 : Cluster means of charactersin D? analysis 58 genotypes
Cluster 50% DF 100 Leaf length Leaf width Plant height Panicle length GY/Plant Tillers’/Plant  Grain L/B
(Days) GW (9) (cm) (cm) (cm) (cm) (@
| 128.77 247 47.12 1.03 134.83 2571 11.69 5.67 248
1 11043 2.26 39.49 114 1214 2411 12.52 6.49 29
" 91.33 257 375 143 1274 24.53 793 4.67 3.25
v 100.61 1.97 37.19 0.96 91.21 24.24 897 7.05 7.05
\Y 129.33 1.56 494 0.90 1325 25.6 8.88 5.6 3.6
\ 129.33 2.46 56.03 1.27 166.5 26.5 11.22 4.77 2.92
VI 129.67 2.46 45.67 0.98 159.77 31.77 17.11 8.00 2.96
Vil 126.67 2.01 44.63 1.06 169.19 315 1131 84 31
IX 105.33 213 54.3 134 142.17 239 2211 8.77 2.79
X 129.33 249 43.73 114 94.9 22.77 7.88 46 2.7
Xl 126.67 1.94 56.7 132 149.33 275 9.39 6.83 2.85
Xl 124.33 231 44.73 1.04 97.6 17.3 5.69 327 1.88
Xl 105.00 225 58.17 0.96 153.9 29.73 13.24 5.9 2.96
XV 137.33 1.85 48.47 1.36 164.4 25.73 19.41 5.27 342
XV 132.33 1.42 40.27 0.68 110.6 22.53 8.06 5.67 414
XVI 131.33 2.63 62.23 1.48 183.27 30.73 18.94 5.77 37
XVII 128.67 2.16 4517 1.66 125.67 26.4 10.22 4.77 4.45
XVIII 130.67 0.94 44.87 0.89 158.83 26.9 8.26 6.0 2.94
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Thus hybrids devel oped utilizing Airi, Koli joha, Shanti
joha, Alpana, Kokua, Amdeng, Sri Lanka, Aijung, Amro,
Bora dhan, Kalajoha, Nania and Shillong may produce
high magnitude of heterosis or desirable transgressive
segregants, which would facilitate successful breeding
of rice. Pradhan and Ray (1990) and Rahman et al. (1997)
have also reported that selection of parents for
hybridisation should be from two clusters having wider
inter cluster distance to get maximum variability in the
segregating generations. The cluster mean for the
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Fig. 1: Clustering of genotypes by Tocher Method

characters studied are presented in Table 4. High grain
yield per plant with more number of tillers per plant were
recorded from cluster IX. Large paniclewasrecorded in
cluster V1. Better grainweight (100), tall plant, moderate
leaf length and width, panicle length, grain. The datain
Table5indicated that plant height, daysto 50% flowering
and 100 grain weight were the major contributorsto the
genetic divergence among the genotypes. These traits
can be utilized as parameters in selecting genetically
diverse parents. The results of analysis of variance
indicated high variancesfor most of the characters, which
may favor selection and further utilization in future
recombination-breeding programmes. The clustering
pattern reflects the closeness between the clusters. The
maximum divergence was observed between cluster 1V
and X V1. It isreported that genotypes within the cluster
with high degree of divergence would produce more
desirable breeding materials for achieving maximum
genetic advance. Therefore, due emphasis should be
given onthemembersof cluster IV and XV for selection
of parentsfor hybridization programme. The other clusters
showing high intra cluster values were cluster I, Il and
IV. Theminimumor nil intracluster valueswereexhibited
by cluster I11, V, VI, VII, VIII, IX, X, XI, XII, X1, XIV,
XV, XVI, XVII and XVIII. This indicated negligible
genetic diversity among the genotypesfor each character.
Observations from cluster mean suggested that none of
the clusters contained genotypes with all the desirable
traits, which could directly be selected and utilized.
Interestingly, most of the minimum and maximum cluster
means were distributed in relatively distant clusters.
Mahajan et al. (1981) also reported that during
hybridisation selection from two clusters having wider
inter cluster distance ensuresto get maximum variability.
The genotype Naniawith better grain 100 grain weight,
tall plant, moderate leaf |ength and width, paniclelength,

Table5: Character contribution to the genetic divergence

Sr. No. Characters Contribution (%)

1. Days to50% flowering 372 225
2. 100 grain weight 193 11.7
3. Leaf length 59 36
4. Leaf width 106 6.4
5. Plant height 810 49.0
6. Panicle length 20 12
7. Grain yield /Plant 40 24
8. Tillers/Plant 21 13
9. Grain length/Breadth 32 19
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grainyield/plant more EBT/plant may be utilised as one
of the diverse parent in hybridisation programme.
Recombination breeding between genotypes of different
clusters has aso been suggested by Sinha et al. (1991)
and Singh et al. (1996). Plant height, days to 50%
flowering and 100 grain weight were observed to be the
major contributorsto the genetic divergence. Thesetraits
may be useful for selection of morediverse parents. The
present study also revealed that the greatest contributor
tothegenetic diversity infield grain cropswereflowering
time, plant height and 100 grain weight (Murty and
Arunachalam, 1966). In the present investigation, it is
suggested that hybridisation programme within the
divergent cluster 1V and between Airi, Koli joha, Shanti
joha, Alpana, Kokua, Amdeng, Sri Lanka, Aijung, Amro,
Boradhan, Kala joha, Nania and Shillong are expected
to give promising and desirable recombinants in the
segregating generations. Also, traits contributing
maximum to genetic divergence viz., plant height, days
to 50% flowering and 100 grain weight may be utilized in
selecting genetically diverse parents.
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