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~ ABSTRACT

Se\reuty five strains cumpnsmg Mm (Assam Rice Collection, or ARC and non-ARC),
" japanica, ponlai and. jgvanica rice were grouped into 13 clusters using D? statistic. The
association of ARC strains with javanica in the same group has great significance. Sixty seven
ARC strains revealed high order of genmetic diversity, indicating the importance of the -
northeastern region of India as a rich source of diverse rice germplasm and in tracing the
centre of origin of cultivated rice. Thepoasilﬁhtyofexnstenceofmtepgudesbetweenvarious
subspecies in this region cannot be ignored. Genetic drift and selection pressure were inferred
_to have played a great role in bringing about gepetic divergence among the strains. The
ARC strains also generated noteworthy variability among themselves with regard o intra-
and intercluster distances. Two characters, viz., 100-grain weight and number of grains per
panicle, were the highest contributors to D’ values. Six clusters consisting of 14 strains (10
in ARC, 2 in javanics, and 2 in ponisi) have been judged as important for use as base
material (from this stedy) for varietal improvement programme on the basis of their greater
intercluster distances and higher cluster mean values for the aforementioned two characters.,
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Rice germplasm collected from the northeastcrn region of India, known as
Assam Rice Collection (ARC), is considered to be a rich source of germplasm [1-4]
~ ~ due to existence of a high degree of phenotypic dnvergence Geographic and phenotypnc
diversity serve as inferential criteria and it is not practicable for quantifying or
genetically discriminating among populations. Precise information about the extent
of genetic divergence and on characters used for discrimination among populations
is crucial in any crop improvement programme, because selection of parents based
on genetic divergence has become successful in several crops [5-10]. The literature
available on this aspect is limited for ARC. Therefore, the nature and magnitude
of genetic divergence and the characters contributing to genetic diversity were studied
in the ARC collection. :

MATERIALS AND METHODS

Sixty seven strains randomly sampled from the Assam Rice Collection (ARC)
and 8 strains, two each from the four geographical subgroups (also referred to as
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subspecies) of Oryza sativa, i.e., indica, japonica, javanica and ponlai, were grown
at the Central Rice Research Institute, Cuttack, in randomised block design with
three replications, with the net plot size of 0.60 m® at 20%20 cm spacing. Observations
were recorded on 10 randomly selected competitive plants from two middle rows
(out of four rows) for 10 quantitative characters. The data were subjected to
Mahalanobis’ D? statistic to measure genetic divergence as suggested by Rao [11].
The relative contributions of different characters towards genetic divergence were
also worked out. '

RESULTS AND DISCUSSION

, The analysis of variance showed significant differences among the strains for
all characters. All the 75 strains were grouped into 13 clusters (Table 1), using the
clustering technique. Out of 75 strains, 67 ARC strains collected from the northeastern
region of India were distributed in ten clusters, indicating the existence of considerable
genetic diversity among the ARC strains. This confirms the earlier reports [1, 2,

- 12-15]. The composition of the mdmdual cluster with regard to number of strains
also varied. :

Table 1. Clustuing pattern among 75 rice collections

Cluster . Strains in each cluster

No.
A ARC 13294, ARC 13303, ARC 15601, ARC 18057, ARC 14446, ARC 13297,
ARC 11346, ARC 13632, ARC 13299, ARC 18281, ARC 11210, ARC 13286
B ARC 15917, ARC 15781, ARC 15750, ARC 13769, ARC 13566, ARC 15899,

ARC 13300, ARC 14906, ARC 13565, ARC 15913, ARC 15061, ARC 15574,
ARC 15916, ARC 13528, ARC 13715, ARC 11321

C ARC 15054, ARC 13539, ARC 18345, ARC 18268 _
D ARC 15047, ARC 15716, ARC 14684, ARC 14455, ARC 14367, ARC 11345,
ARC 18265, ARC 14433, ARC 13301, ARC 13151, ARC 18122, ARC 13287,
ARC11149
E ARC 15306, ARC 15645
F Ginbozu, Asahi
(j) N22,SLO16 (1) ,
G ARC 14365, ARC 18443, ARC 13284, ARC 18231, ARC 14861
'H ' ARC 15647, ARC 13517, ARC 13496, ARC 15072, ARC 14911, ARC 18286 .
I Taichung-65 P
Tainan-3 ] ®)
J ARC 15819, ARC 15164, Sigadis (java)
K ARC 15184, ARC 15229, ARC 13576, ARC 13540, ARC 11100, ARC 14523
L ARC 15669
M Mas (java)

ARC—Assam Rice Collection, j—jeponica, p—ponlai, java-—javanica, and i—non-ARC indica,

’
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Clusters K and E showed the maximum and minimum intracluster distances,
respectively, and both groups comprised, solely, ARC strains (Table 2). Besides,
.some of the ARC strains also showed a tendency towards grouping in the same
cluster along with strains from other distinet subgroups. For example, one javanica
- strain (Sigadis) was included with two ARC strains in the same cluster J; another
Javanica strain (Mas) constituted a separate group (cluster M) including only one
strain. The existence of a separate statistical group (M) for javanica is of considerable
phylogenetic interest and could be of practical value in rice breeding. The fact that
Jjavanica rice has clustered with ARC indica rice is significant, which confirms the
sxistence of considerable diversity in the material from the northeastern region of
India. The result indicates the possibility of javanica strains being a synthetic genetic
assemblage of indica and japonica genotypes, as was indicated by earlier workers
- [16-18]. From the standpoint of origin of cultivated rice, this study has produced
~ evidence in favour of the conclusion that the northeastern region of India occupies
- an important position, thereby substantiating the earlier evidence prowded by the
studles of Ramlah and Ghosh [19] and Chatterjee [20].

T-hk);htn—nnd_WmBnhadlSduﬂm(A—M)

A B & D F F G H ) S | K L M

1046 1979 1822 2053 4320 211.71 32.45 34.00 206.11 196.52 37.49 38.41 213.95
17.80 2671 29.02 3896 213.44 3593 3599 206.70 195.53 3694 34.17 204.85
9.53 2676 37.27 217.88 27.16 25.08 212.46 203.68 38.87 40.13 221.67

19.16 53.16 203.09 31.60 4522 198:05 189.33 38.00 52.79 207.23

7.06 242.20 46.98 24.69 234.80 223.22 54.16 2542 238.719

1159 210.98 234.02 24.59 53.97 203.11 236.86 62.65

14.67 36.38 205.20 196.60 37.16 56.61 214.10

22.15 227.94 218.25 50.16 34.90 235.16

13.36  33.53 196.07 229.07 45.11

18.20 185.09 217.15 33.60

35.28 54.36 201.74

—_ 232.61

Err-“=~xommUa®>

; Two indica (non-ARC) and two japonica strains formed one cluster (F). The
.- coexistence of japonica and indica rices in one cluster lends credence to an earlier
o propos:txon [21] that the origin of the japonica types now grown in the temperate
Zone may be traced back to aus rice of Tropical Asia. Sharma et al. [2] also reported
the ptesenée of japonica plant type in the eastern region of India. The two ponlai
strains collected from Taiwan formed a separate cluster (I) between clusters F (indica
" and japonica) and J (javonica and mdtca) Huang et al. [22} had mentioned that
the term ponlai rice refers to the Japanese varieties grown in Taiwan since the early

- part of the 20th century.
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'E‘he genenc ﬁﬁmy or mﬂaﬂty between “the strams »af thcse subspecxes i )

,‘the prescnt study, is due .to the: appi ation of d:reenonal selectmn pressure - for,,f o

. ;rcahsmg high yield. Genetie drift and selection in different ;enwrmmems have caused - /'

the estimates of intercluster distam:es
~: respective subspeaes limits and

workers [23—25]

" by crossmg bﬂtween ARC and non»ARC mdzca strains. Ciusters F 1,]a
: mqstly dlstzmtiy related nm only w;th cluster E but alsc Wi “ :

: ;,‘bekmgmg to other
- subspecies as in clusters.J and F e
‘ Table N Rﬂ.‘hﬁve

" Character | . i Conwibution (%)
. Headingdate . o405
 Plantheight U DA Cess

Total tiflers 1686

Ear bearing tillers. R 301
Panicielength. .- |
: Graulslpamclc AR
spxkelemfpmude

the ‘D? values are given greater
rpose. of further selection and choice
t ‘contributor in this regard was 100-grain

g GOl tion are: ‘grains per panicle, total -
: anci gtam yie}d per. plant (Table 3).

?respect of the above mentioned
2s);. the importance of cluster L for 100-grain
al and ear’ “bearing), cluster G for grains per
dth ratio of;grams and clusters M and J for yield

tharac rs'wrth hlgher contnbut:on to D?
rement throngh hybridization programme
ARC strains from L, GorEclusters

_ greater genetic dwermy ﬂsan tha geagfaphxcal d;staacc as., suggested by earherﬁ -
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| Table 4. Ch:stermeansfordiﬁetwtchmctem R

Clus—~ Heading Plant - Total = 'Ea’r Pamcle Grams Stenle 100- " Grain Lengthf -

ter date height  tillers . bearmg length per sp:kelcts ‘grain yle!d " breadth

(days) (em) . - tilles  (om) panicle. per  weight ~ per ratioof - .
‘ SR ~ " panide  (g) piant(g) grain o

1022 1247 © 752 660 - 225 - 669 181 ~ 253 ° 10;35;";’,1’2;51'f
1133 1283 698 618 247 731 283 240 1103 256 .
977  1444. 757 632 223 523 336 245 839 - 3.03
9.7 i128 . 800, 722 214 622 253 2134 949 249
215 1395 - S8 451 227 827 267 271 1145 . 367
‘762 . 1082 194 1095 196 686 264  1.8& 995 297 .
95 1224 1039 966 216 1199 263 157 © 1451 357
1060 1338 642 - 547 27 727 319 261 947 35
27 835 1463 1353 178 805 107 260 1698 . 206
M52 1488 . 1018 934 238 833 270 269 - 2589 286 -
1124 13430 853 742 256 922 272 L70. 1038 267
1239 1386 ., 483 38 222 863. 369 338 1343 263
1289 1485 12.931;  1183 87 9.4 306 .273 2126 3.63

1R e"zoTmoa®> |

: : REFERENCES \ : :
. "1 A Knshna 'urty and A C Sharma 1970. The study of Mampur strams Oryza

). Sharma,’ M R Vcllankl K. L. Hakim and R. K. Singh. 1971. Primitive
;and current cultnvars of nce m Assam ‘A rich source of valuable genes. Curr
~ Sci., 40:126-128.

“3‘.1U Prasad Rao A V. Rao and T. E. Snmvasan 1979. Combmmg ablllty of
S fshort-statured rice cultwars from Northeast India. Indian J. Genet., 39: 511-515 '

" 4. R Seetharaman, N. V. Krishnaiah, N. Shobha Rani and M. B. Kalode. 1984.
- . Studies on varietal resistance to brown planthopper in rice. Indtan J. Genet n
M: 65T2. , ,

5. B.R. Murty and I. J. Anand. 1966. Combining ability and genetic dlversxt‘y "
~.in some vaneties of Linum usuatrssxmum Indian J. Genet., 26: 21-36. o

6. G. M Bhatt 1970. Mulnvanate analys;s approach for selection of parents for-
' hybridization aiming at yield 1mprovement in self-pollinated crops. Austr. J.
ngnc Res., 21: 1-7.

7. P. K. Bhaumik, M. K. Sinha and S. P. Baner]ee 1971. Genetic dlvergcnce-
among rice strains. Theor. Appl. Genet., 41: 31—-35

8. M. K. Sinha, S. P. Banerjee and R. Sectharaman 1971. Genenc dwergence
and evolutlonary trends in cultivated rice. IL RISO 26: 23-34,

9. A. N. Asthana and V. K. Pandey 1980. Genetic divergence in lmseed Indlan
J. Genet., 40: 247-250.


http:tJ5..;.72

194
10.

11.

12.

13.
14.

15.

16.

17.

18.
19
20.
21.

22.

23.

R N. Deetal. ~ [Vol. 48, No. 2

I. J. Anand and D. S. Rawat. 1984 Genetic dlversﬁy, combmmg abzhty and
heterosis in brown mustard Indian J. Genet., 44: 226-234.

C. R. Rao. 1952. Advanced Statistical Methods in Biometrical Rescarch (lst ;
ed). John Wiley and Sons, New York. '

R. Seetharaman, S. D. Sharma and S.V.S. Shastry. 1972. Germplasm conservation
and use in India. In: Rice Breeding. International Rice Research Institute, Los
Banos, Philippines: 187-200. -

K. S. Parmar, E. A. Siddig and M. S. Swaminathan. 1979. Variation in
components ° flowering behaviour of rice. Indian J. Genet., 39: 542-550. ‘

K.'S. Parmar, E. A. Siddiq and M. S. Swaminathan. 1979. Variation in anther
and stigma characteristics in rice. Indian J. Genet., 39: 551-559.-

T. S. Krishna and D. V. Seshu. 1984. Genetics of resistance to brown planthopper
in rice and association of certain plant characters with resistance. Indian J.
Genet., 44: 336-342.

G. A. W. Wagenaar, J. C. Schauwenburg and H. Siregar. 1952. Semisterility
of rice hybrids in Indonesia in relation to the mdtca—]apomca problems (Indonesian
summary). Contrib. Gen. Agri. Res. St. (Indonesia): 127-128.

Z. Harahap, H. Siregar and B. H. Siwi. 1972, Breeding rice varieties for
Indonesia. In: Rice Breeding. International Rice Research Institute, Los Banos,
Philippines: 141-145.

N. Parthasarathy. 1972, Rice breeding in tropical Asia up to 1960. In: Rice
Breeding. International Rice Research Institute, Los Banos, Philippines: 5-29. ,

. K. Ramiah and R. L. M. Ghosh. 1951. Origin and distribution of cultivated

plants of South Asia rice. Indian J. Genet., 11: 7-13.

D. Chatterjee. 1951. Note on the origin and distribution of wild and cultivated
rices. Indian J. Genet., 11: 18-22.

T. Morinaga and H. Kuriyama. 1955. Japonica type rice in the subcontinent of
India and Java. Jap. J. Breed., §: 149-153.

C. H. Huang, W. L. Chang and T. T. Chang. 1972. Ponlai varieties and
Taichung Native-1. In: Rice Breeding. International Rice Research Institute, Los
Banos, Philippines: 31-46.

‘B. R. Murty and V. Arunachalam. 1966. The nature of divefgence in some

self-compatible forms of Brassica campestris var. brown sarson. Indian J. Genet.,
26A: 45-58.

. V. P. Singh, M. S. Swaminathan, R. B. Mehra and E. A. Siddiq. 1979.

Divergence among dwarfs of cultivated rice. Indian J. Genet., 39: 315-322.

. Z. Ahmad, R. P. Katlyar and R. Shyam. 1980 Genetic divergence in triticales.

Indian J. Genet., 40: 35-38.



