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ABSTRACT 

Seventy five strains eomprisiug illdka (Assam Rice Collection, or ARC, and nOlI-ARC), 
japooial, poDIai and jaVlJllka rice were grouped into 13 clusters ~ W statistic. Tbe 
association of ARC strains with ja'lfaDka in the. same group has great significance. Sixty seven 
ARC strains revealed bigb order of genetic diversity, indicating the. importance of the 
northeastern region of India as a rich source of dive.- rice ~pIasm and in tracing the 
centre or origin of cultivated rice. Tbe possiIJUityof existence of iateFgrades between various 
subspecies ill this region cannot be ignored. GeDetic drift and selectiOn pressure were inferred 
to .haw played a great role ill bringing about genetic cUvergence among the strains. Tbe 
ARC strains also generated noteworthy' variabilHy among themselves with repnI to intra
and interduster distances. Two cbaracters, viz., 1000grain weigbt. and number of grains per 
panicle, were .the taighest cootributon to W values. SixdQSters eoosisting of 14 strains 08 
ill ARC, 2 injaVlJllka, and 2 ill ptJIJlaI) have been judged as importaDt Cor use as base 
material (frum this sCady) Cor varietal improvement programme on the basis or their greater 
interduster distances and bigber cluster mean values foF the afOrementioned two characters. 
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_ Rice germpla~m collected from the northeastern region of India, known as 
Assam Rice Collection (ARC), is consideted to be a ri.chsource of germplasm [1-4] 
due to existence of a high degree of phenotypic divergence. Geographic and phenotypic 
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 
111 the ARC collection. 

MATERIALS AND METIlODS 

Sixty seven strains randomly sampled from the Assam Rice Collection (ARC) 
and 8 strains, two each from the four geograpbical 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 m2 at 20x20 em 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' D2 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 individual cluster with regard to number of strains 
also varied. 

Ouster 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 

o ARC 15047, ARC 15716, ARC 14684, ARC 14455, ARC 14367, ARC 11345, 
ARC 18265, ARC 14433, ARC 13301, ARC 13151, ARC 18122, ARC 13287 •. 
ARC 11149 

E ARC 15306, ARC 15645 

F Ginbozu, Asahi 
0) N 22, SLO 16 (i) 

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-6S 
Tainan-3] (P) 

J ARC 15819, ARC 15164, Sipdis (java) 

K ARC 15184, ARC 1S229, ARC 13576, ARC 13540, ARC 11100, ARC 14523 

L ARClS669 

M Mas (java) 
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were grown 
design with 

Observations 
middle rows 
subjected to 
by Rao [11]. 

la]gellce were 

Clusters K and E showed the maximum and minimum intra:cluster 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 
javanica rice has clustered with ARC indica rice is significant, which confirms the 
existence of' conside.rable 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 
[1~18]. Froto the standpoint of origin of cultivated rice, this study has produced 
evidence in favour of the conclusion that the northeastern region of India oc<'''Upies 
an important position, thereby substantiating the earlier evidence provided by the 
studies of Ramiah and Ghosh [19] and Chatterjee [20]. 

Table 1; Iatnt- ........d.... aw:np D ..... 01 13 dusters (A-M) 


F G H I J K L MA B c D F 

A 10.46 19.79 18.22 20.53 43.20 211.71 32.45 34.00 206.11 196.52 37.49 38.41 213.95 

B 17.80 26.71 29.02 38.96 213.44 35.93 35.99 206.70 195.53 36.94 34.17 204.85 

C 9.53 26.76 37.27 217.88 27.16 25.08 212.46 203.68 38.87 40.13 221.67 

D 19.16 53.16 203.09 31.60 45.22 198:05 189.33 38.00 52.79 207.23 

E 7.06 242.20 46.98 24.69 234.80 ~.22 54.16 25.42 238.79 

F 11.S9 210.98 234.02 24.59 53.97 203.11 236.86 62.65 

G 14.67 36.88 205.20 196.60 37.16 56.61 214.10 

H lUS 227.94 218.25 50.16 34.90 235.16 

I 13.36 33.53 196.07 229.07 45.11 

J 18.21 185.09 217.15 33.60 

K 35.21 54.36 201.74 

L 232.61 

M 

Two indica (i1on~ARC)and two japonica strains formed one cluster (F). The 
coexistence of japonica and indica rices in one cluster lends credence to an earlier 

• propOsition{21] that the origin 	of the japonica types now grown in the temperate 
zone may be traced back to aw rice of Tropical Asia. Sharma et al. [2] also reported 
the presence of japonica plant type in the eastern region of India. The two pontai 
strains collected from Taiwan formed a separate cluster (I) between clusters F (indica 
and japonica) and J (javonica and indica). H~ng et al. [22] had mentioned that 
the term pontai rice refers to the' Japanese varieties grown in Taiwan since the early 
part of the 20th century. 
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. 	 . 

The genetic .··.aflimtyor ·$.imiIad~ybetween .the strains af these s.ubspecies, in 
. 	tbeptesent study, is due to tbe'appIkatiollof directional selection pressure for 

realising .high yield. Genetic drift an(I sel~iirdiffeA:Jlte:n\1ironments have c.aused· 
greater genetic diversity than. thegeographicaJ4istaflee:i 'sssuggestedby . earlier 
workers [23-25].· . 	 '. . 

-Statistical distances repi:'eselUtli~.iDdex. of<gene.tic~vei$ity amorigstclusters. 
As regards inierclusterdistanCe,claster. E shoWed 'ma1Qmuin genetic. distaneefrom· 

. cluster F. This su~ aJ?Ossi&1ity of obtaining.' greater V~rlati<:m. ,amongse:grei~~s . 
by crosSing between ARC andoonrARC indicastraim. Ousters F, I, J alld ¥;are. 
mqsdydistatitJyrelatednot QJlly Wifhcluster E bUtalsQWith the other,nineCltist~~~ ...... 
eaCbof them. havillg ARC strains only .. Genotypes belo~g t~tIni-,clust~:sep~ated .. 
by'ipgh estintated statisticaldistanceCOJ.lld:~·usedjn:tiy '~'Pfogramtrie Jor . 
obtaining awide spectrum ofvaiiatiOti~tbe:' "~~'evident from 
the ··estimates ofinten:iuSler disnmc::eS:·tfIal:~'a; . . ,·5li:~na.ve crossed ·their 
respective subSpecies' . limits and.tiave :·ctu5tetetf:, ." ':Sftains;helonging tQother 
subspecies as i!I clusten.) and F. :'~>/~.":' .' . . . 

T", 3.1leI8tift~:o(.~:~~;~lJlvalu~ 
" 

", ;. _:... .. ' " 

': .(.... ':>'
; 

Character 	 Contribution (%) 

Heading date 4.(1) 

Plant height .M'5 

Total tiliers tfi.H6 
Ear bearing tiBel'S 

Panicle length. 

Grains/panicle 

Sterile 5pikeletslpanide 

toO.:gramweight ' 

Grain yiddIpllJRt 

':3.01 

1,39; . 

'·<6.14 
. (ti;6f , 

:,,' ,Y 

·:9.th . 
't4:93· ... 

. Tbech~~' " ,·-to'the.D2- values are given gre.ater 
emphasis for~"'ODIbe . $eQffutther selection and choice 
of parents f(H,'hybridizatiOu. ,The, . .' oolluibutor in this regard was lOO-grain 

. weight. The : 0Jber::~.:d~mng~tation are: grains per panicle, total· 
tiUers•. len.dIAjR¥"{tatic).()f'gt$os~ and '~. yield per plant (Table 3). 

OIl,'~·:·duStef~,irable:'4}inr~t of the ~bove mentioned 
cbaPlcters.~:c:OpuibUtio,ii.t9J)7:~),,·'theiBtportance ofclu~ter L for loo-grain 
wejftt,duStet I tor ~tlikis;:(~;~aBd..earbearing), cluster 0 for grains per 
panide.~:Efoi·leDtt~~,:mtioo(grams;andclusters M and J for yield 
becomes~ .', . " .. , 

"- . - .'<' -'--~" -:)-~ .;..;.....::" : "','. --:<'. ':-:. -.. ' 

'In .tenbSOf.interw~¥·~listtil1tifimd;~rswitb higher. contribution to D2 
:fthtes~ Jhere. ··is.~,'b~,~ent .through hybridization programme 
between~'tWoARG~~:~j.ail«:l;~RCstrainsfr()niL; G orE clusters. 

http:5li:~na.ve
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greater 
and choice 

lOO-grain 
DUIlClte:, total

aus- Heading Plant Total EaT PanjcJe' Grains Sterile 1()()" 

teT date height tillerS'. bearing.' length per spikelets grain 
(days) (em) tilJets(q:u) p3nicle. per weight 

panicle (g) 
ratio of 
graili 

A 102.2 124.7 7.52 6.60 22.5 -66.9 18.1 2;53 1035 251 

B 113.3 128.3 6.98 6.18 24.7 73.1 28.3 2.40 11.m 2.56 

C 97.7 144.4 7.57 6.32 22.3 52.3 33.6 2045 8.39 3.03 

D 96.7 i12$ . 8.00. 7.22 2L4 62.2 25.3 2.14 9.49 2.49 

E J21.5 139.5 5.18 4.51 22.7 82.7 26.7 2.71 . 11.45 :t67 

F '76.2 108.2 11.94 10.95 19.6 68.6 26.4 1.84 9.95 2.97 

G 9.5 122.4 10.39 9.66 21.6 119.9 26.3 1.57 14.51 -3.S( 

H 106.0 13.3.8 6.42 5.47 22.7 72.7 31.9 ~.61 9.47 3;55 

1 92.t 83.5 14.63 13.53 17.8 SO.5 10.7 2.60 16.98 2.06' 
J 115.2 148.8 10.18 9.34 23.8 83.3 27.0 2.69 25.89 2.86 

112.4 134.3 8.53 7.42 25.6 92.2 27.2 1.70 10.38 2.67 

L 123.9 138.6 4.83 3.86 22.2 86.3 3(i.9 3.38 13.43 2.63 

M 128..9 .148.5 12.93 11.83 23.7 99.4 30.6·'" 2.73 27.26 ·3.63 

~ 
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