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STUDIES.ON GENETIC VARIABILITY.IN-RICE

R, P, SINGH

[ Glnutt: diverpence was-assessed in 32 varieties of rrr.e (Oryza sativa L) using L statis-.
sie for six characters related 1o -yweld, * The population’ was grouped inte‘nine ‘eluslers; - Tha'
vgeographic - distribition was not related to genetic diversity, - Genotypes chﬂseﬁ from ‘tha’
same eco-geographic region were found scattered in different clustere. Intra- cluster 0¥ vl
was highiest tor cluster V. Maximum intercluster D* value was observed between * clusters 1
gnd 1%, Cluster 11, had high'mean value for panicle beariny tilléss, cluster’ 'I.I' fh[ grallns_j
panicle and grain yield/plant, and cluster VI for panicle length, The . cluster : Vill' “had “.the’
_lowest ‘mean for sterile grains/panicle,  Plant height contributed Mnximum 'rnle in 1nt:ﬂ
genetic diversity followed by sterile grains and graing/panicle, - Utilizing- tha' g!nnhrpea of

clusters which are highly divergent is likely to result in wide spectrum of varjubrlw 'rhmugh

hybridization,

In earlier days. various geographi-
cal sources were also regarded as a
primary critérion for genetic diversity.
But at present it is observed that gene-
tic materials from the one.and same
eco-geographic origin also possess
diverse genetic make up and itis also
not uncommon that the genetic’ mate-
rials of diffeérent eco-geographic origin
possess similar genetic architecture.
Further, the more diverse the parents,

the greater are the chances of obtain-

ing. higher-amount of heterotic expres-
sion in Fis and broad spectrum of vari-
ability in “further -generation.
diverse genetic collettion, in  rice
were not utilized fully in lhesé-asﬁects
and sa for less work has been renorted.
Hence as a primary to genetic

vement. & - study. wasundernaken ..t

The.

‘impro--
.

ustimate the genetic diversity thiough

multivariate analysisand
are presented hereunder.

‘the

MATERIAL AND METHDDS-

Thirw_ two cultures of rice we'ré

grown. in a randomized block design.

results

with threa replications at.college Farm
during the Kharif season-of 1976 under

-saline alkali-soil -conditions with pH.

of-10.15: Twenty five - “days: old seed-

lings ‘were transplanted .on 12th July

in3 rows of 5.0 m length, having 20

cm distance between .the. rows and 15

cm between .plant to pian! Observa-
tions were recorded on ten " randomly
taken plants from each plot for six
metric traits- namely-plant height, pani-
cle. bearing tillers, . panicle length,
number of grains/panicle, number of
sterile grains/panicle, and grain vield)
plant. Multivariate analvsis’ of ge’netic
divergence was carried out as descrl

 bed by Rao {1952}

HESULFS AND DISCUSSIUN

The anal!,rsns of variance. revealed
b'_ighlv significant differences -among
the  strains - -for all the characters
indicating thereby- the existénce of
genetic variability among the vari-
eties The computed D: values varied

" substantially from 1,11 to 9858 sho-

wing - high divergence among the
different strains, By the -application

1:
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"ni uius:enng technique, the thirty
‘two types ‘were gmuped into.nine dif-
ferent clusters (Table 3'. ‘Among the
I'.I'III'I" Euster | was :ha largest consist-
ing of ten typss followed by 11, 11l and
IV clusters which had six, five and four
types, rasp&ctwew ‘Clusters V and VI
had two types each.and VII, VIlI and
IK_c'ﬂns'_is.ted of only one each.

The cIuster v cnmpnsed types from
same gsagraphm region (Uttar Pradesh)
|'1|:I1catmg identical .ganetic architec-
ture among them. Such a parallelism
was also reported by Ram.and- Panwar
(1970) in rice.
ani VI were)zither bivarietal or multiva-

“Tha clusters |, 11, 111, I"u"\

rietal clus-ers-and had types from diffe-

rent ceographic regions. This leads to
the inference that factors other than ge-
ographic diversity may be responsible
for such grouping and there is no para-

llslism beiween geographical distribu- -

tion and ganenrdwamtv It may perha-
ps be due to (a) fres exchange of bre-

eding matzrials from one place to other -

(Verma and Mehta, ‘ig?ﬁj, (b) varieties
involved under similar selection  pres-
svie will cluster tugethﬁr irrespective of
their geographic origin (Singh and
Bans, 1968) and (c) interaction of
some similar genotypes at different
places ' (Singh et-al 1980). Besides,

“clusters.
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p ttern respectively could mﬂuence
plant characters of the same races” and
Murty and _Arunachalam (1966) ex-
plained that - such a wide adaptability
could be possible due to reasons such
as heterogeniety; genetic architecture
of the populations, past history of the
selectmn developmental factors and
dagree of general combining. ahllltv
Hence for pedigree breeding, inter-
crossing these groups of parents from
the same geographic region which are
divergent among themselves- are more
desirable than choosing the parents
fiom other region. '

Intra-and inter-cluster distance are.
given in' Table'3. Intra-cluster D
values ranged from 0.00 to 10.09:
Cluster V had the highest intra-cluster
D! value whereas clusters VI, VIl and
IX involving single treatment in each
had zero D: value andjwere most diverse
“Inter-cluster D* value was
observed to be highest. between clus-
ters 11l and !X (108.83), indicating
wide. diversity between two groups
Minimum distance occurred - between |
and | (12 24), showing close relation-
ship. In general, VIl and IX had
higher intracluster D* values with all

" the clusters which indicated that Shya-

the twelve types of Andhra Pradesh -

were found to-be one or more compo-
nerts of four of thenineclusters. This
suggests the presenze of wide genetic
variability among the materials though
they belong to same eco-geographic
region. It may also-be due to the hy-
bridization programme taken for differ-
ent objectives in the same region,
Singh et al. (1971) pointed out that
even the temperature -and rainfall

mijeera and Sarjoo-50 - belonging to
cluster IX and VIl respectively, were

. the most diverse than others. The types
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involved in these c'usters on one hand
and the types of the other clusters on

the other hand may serve as potential
parents in heterosis breeding it possi-
ble.” Adequate relationship between
the extent of heterosis and genetic
divergence is also reported in tomato
by Rajanna et al. (1977).



The cluster means for the differ-
ent characters are presented in Table 4.
Cluster VIII showed the lowest mean
value for plant height, panicle length
and grains/panicle but had the highest
mean for panicle bearing tillers. Clus-
ter V revealed the highest value for
grains{panicle and grain yield/plant.
The highest value were observed
for panicle length by cluster 1V and
lowest for sterile .grains/panicle in clu-
ster VIIl. Besides, plant height, con-
tributed maximum role in total genetic

SINGH

diversity followed by sterile grains|

panicle and grains/panicle. The lowest
contribution was recorded for panicle
bearing tillers followed by panicle
length and grain vield/plant (Table 4).

Merely presence of high amount
of genetic diversity in population may
not be adequats to effect improvement
over best existing variety because of
the fact that the selection towards
uniformity could cause an eroding
effect on genetic dwersnty and genetic

variation is reduced in course of sele-"

ction. Therefore, it will be desitable
to suggest that . selection for better
genotypes-with desirable pre-requisi-

tes mentioned above, could be obtai-
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[i’lﬁr --'?Eil" ﬁo'- T'r"-'

ned from clusters, VI, Vil v ‘and "u"l
hybridization programme may “be - ini-

tiated by involving the best mdivfdufa

and the new genot obtained - by 1mp-
rovement in characters at high - leve
of expression in saline alka:l sml con-
ditions.
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Tabla 1 Erangrannical ofigin of genotypes
;ﬂﬁglﬁ-_ Nﬂma of variety Origin Name of Varisly
Andhra 1. AP 319.34-8.7, Andhra 17, Sona,.
Pradnash 2. RP 6.615.35, Pradesh 18, IET-400,
3. AP 79.23, Orissa " 18. CR 4248.183,
4. RP 4.1, .20, Ratna,
5, RF 6-516-28-1, 21, CR 10-432.178.
6. RA 9.4 - )
. Pk Chi 2, Chipa 4,
7, RP 260-750.3, Hing &, Foipe
B RP G-530-2., Bangaln Desh 23, BR 12,
Philiooi 9. IR 644 2481,
iiopines F4ison ‘ 25, BR 14,
| . -
: 26, BR 284,
1V, IR 22, - .
: Andhra 27, MTU 6368,
12, B ,
S .2 e Pradesh 28. Getu;
Pradesh 13, 7 260 Tamil Nedo' 29. C.0. 36,
14, Serjoa-59, . Punjab 30. PR 106,
V. :Shyamjenr: Uttar Pradesh 31, Sudha, |
16, Bihat local. 32. Karanga.

Table 2 Composition o1 D? closter

‘Clustar romponent Vaners
| 5,7.8,9.16,17.18,
26,2731,
i 1,3,4,11,18.28.
[l © 2,20 29,30,32,
v 22,23,24.25,
v 12, 13,
Vi 8.21.
Vil 10.
v T 14,
iX " 15,
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Yable 3 ; Intra<and Inter-cluster D? values among 9 clustets in rich, -, = '\
I B R

W

Clusters | I i W v vioton T e i

| 683 1224 1584 7021 2219 3006 - 28.68 4221 .0 6739 4 .
I 701 15,04 <3354 2820 3202 - 1620 4664 "3,5':'1 L
b 7.71 12,68 45 40 57.57 '35_35 . z!h}#
L 1008 3705  E1.17 2325 4916
| | T 20,24 aﬁz.ﬂ. "..:Iﬁﬂ._su, :
0.00 8554 8497
00 . 7559

IX _ o b00.

.~ Teble 4; Cluster means for six characiers in rice-
' .

Clesters ' piant ~ Panicle bea- Panicle No. of grains{ .. No. of-sterils Grain. yisly
height sing tillers fength - panicle . grair s/panicls Flamt

b §3.0 68 .. 194 84.5 88 . 715

I 532 12 16.5 918 12,7° . 7.8

ite 50.3 56 15.9 729 B3 7.5
W 0. - 82 - 195  65.8 8.6 8.0
v : 7 16 200 1382 . 110 . 106

vi 69.8 53 224 120 - 237 52

vil Y B27 6.7 7.0 o ceas . zaTe 409

vin 27 &8s .. 173 126,17 . 3Bs 41

IX o onas e 207 882 - 155 - 1
Total Genetle di. 320 - 0.2 130 - 143 250 14,0

versity in per
cent

* Highest value, fay Lowest value_
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