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AN APPRAISAL OF GENETIC DIVERSITY IN PROSO_MILLET
(Panicom miliaceum L.)

V. MANOHARAN' and

e =

V. SIVASUBRAMANIAN?

Mahalanobis® D® Statistic was used to estimate the genetic diversity among 50
types of proso millet (Panicum miliaceum L), The types grouped themselves into
as many as 15 clusters indicating wide genetic variability among them. Geographic
distribution was not refated to genetic diversity pointing to the availability of wide
genetic wariability in the types from the same geographic region. The clusters X
and XIV were highly divergent [rom the others. The type M3, 5201 in clusier XIV
was superior in yield of grain and straw, panicle length and rachis number while
M5, 145211 in cluster Il was superior for panicle number, The type WS, 4855 in
cluster VIl recorded the lowest number of days to half bloom. When these types
which are highly divergent are utilized In a crossing programme, & large spectrum
of recombinants are likely to be unleashed. The rank total analysis disclosed that
yield of grain and straw and panicle length contributed most to genetic divergence.

Crosses involving parents which
are genetically diverse are expected
to result in wide recombination and
are likely to throw larger proportions
of desirable segregants. In earlier days,
geographical sources were regarded
as primary criterion for inferring gen-
etic diversity. Lysoy (1962) made
a series of crosses involving closely
relatad and geoaraphically remote
forms of proso millet and made sel-
ections within the F2 and later gene-
rations and concluded that best rasults
were shown by selections derived
from crosses involving geographically
remote forms. Genetic materials from
the same eco-geographic region also

pnssess wide genstic make up and
the condition wice wersa is alse not

uncommon. Hence it bzcomss nece-

ssary to estimate thz genetic diver-
sity among the typas as a prelude
to selection of parents in a hybri-
dization programme aimed at impro-
ving proso millet.

MATERIALS AND METHODS

Fifty genotypes of proso millet
with diverse geographic origin (38
typas from 11 states of India and six
typzs each from USA and USSR)
were chosen from the germplasm
bank maintained at the Millets Bres-
ding Station, Agricultural College and
Research Institute, Coimbatore. The
expariment was laid out ina rando.
mized block with three replications.
Each typ2 was sown in a ridge of 2.7m
long spaced 40cm apart. The plants
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contribution of a character is indicated
by its lowest rank total and wvice versa
{Murthy et al., 1965).

RESULTS AND DISCUSSION

Analysis of variance showed sig-
nificantdifferences among the typss
for all the characters studied (Table-1).
Thz generalized D values ranged from
1.78 to 238.73. By the application
of clustering technique. the 50 types
were groupzd into 15 clusters. The
constitutents of the cluster with th2ir
source are presented in Table 2. Among
tham cluster [l was thz largest
consisting of nine types followed by
cluster | which had eight typ2s. Clus-
ter Il and X had three types each.
Clusters. XIV and XV consisted of
only one type each and the other
clusters included two types each,

Table 2. Composition of D Clusters

Cluster Number Designation Source
No. of types
8 MS.4914 Madhyapradesh

MS.4847 Karnataka
MS.4977 Karnataka
MS.4863 West Bengal
MS.4978 Orissa
MS.4961 Gujarat
MS 4865 West Bengal
MS.2424 Tamil Nadu

H 5 MS,1620 Tamil Nadu
MS. 1595 Tamil Nadu
MS.1452]1 Tamil Nadu
MS.1587 Tamil Nadu
MS.5002 UsA

m 9 MS,1582 Tamil Nadu
Ms.5222 USSR
MS.4872 Bihar
NS.4882 Bihor
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MS.5017 USA
MS.a824 Tamil Nadu
MS.4906 Jammu and
Kashmir
MS.5046 Usa
MS.50086 USA
2 MS.4937 Utter Pradesh

MS.4820 Utter Pradesh

v 2  MS.1658 Tamil Nadu
MS.5233 USSR

Vi 2 MS.4982 USA
MS.4879 Orissa

v 3 MSA855 Gujarat
Msg.4958 Gujarat
MS.5220 USSR

Vil 2 MS.1328 Tamil Nadu
M3.5202 USSR

X 3 MS.4802 Kerala
MS.1402 Tamil Nadu
MS.1713 Tamil Nedu

X 5 MS.4973 Tamil Nadu
MS.4848 Karnataka
MS.4838 Karnataka
MS.5235 USSR
MS.1309 Tamil Nady

Xi MS.4894 Bihar
Ms.4393 Bihar

Xh MS.4831 Uttar Pradesh
MS.4934 Uttar Pradesh

Xl 3 MS.4985 USA
MS.4813 Tamil Nadu
MS.4867 West Bengal

XV MS.5201 USSR

Xv 1 MS.1707 Tamil Nadu

The clusters 1, IV, IX, XI and XlI
comprised of types from more or less
similar eco-geographic regions indica-
ting identical genetic architecture
among them. Each one of thz other
eight clusters had types from different

g2ographic regions. This leads to the
inference that factors othzr than ge-

ographic diversity may be responsible
for such grouping and that the nature
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of selection forces opreating under
respective domestic conditions might
have been similar across the geogra-
phic barriers, Many earlier studies on
D* statistic in crops like , wheat
(Somayajulu et al., 1970). rice (Vai-
ravan etal, 1873) and sorghum
(Govil and Murthy, 1973) have also
exposed the lack of relationship bet-
ween geographic diversity and genetic
diversity. This may perhaps be due
to the free exchange of materials
from one place to other (Verma and

GENETIC DIVERSITY IN PROSO MILLET

Mehta, 1976) and varieties evolved
under similar selection pressure will
cluster together irrespective of their
geographic origin (Singh and Bains,
1968).

Each of the six types from USA
and USSR were distributed over four
and six clusters respectively, Even

the 15 types from TamilNadu were
found scatetred in nine clusters. The

existence of wide genetic variability
even among the materials chosen from
the same geographic region is thus

Table 4, Cluster means for the nine characters in proso millet

Daysto  Plant  Panicle Panicla Panicle Rachis  Grain Straw  Grain
Cluster half height  number length weight numbe: weight yield yield
bloom  {cm) (em)  (g) (mg) (o) (a)
| 3319 7160 23588 2463 1.84 1602 4526 1042 1378
I 3876  B618 4465 2783 220 1784 5246 2151 2647
n 3622 8272 2571 2834 262 1770 4728 13.98 1854
[\ 28.03 6853 897 2338 245 1460 456.2 4,30 6.72
Vv 4117 7885 3617 2669 209 1580 5433 1990 1524
Vi 3037 6829 2460 23.65 1.83 1387 5575 7.25 952
v 28.58 7446 1744 2850 278 1529 5304 7.44 12.80
v 4207 7620 2430 26.35 1.60 1564 665.0 12.15 8 65
IX 3638 8943 2678 2968 406 1904 5232 2034 26.64
X 38.74 732 3002 2508 163 1575 4688 11,00 1288
Xt 30.97 8574 22,50  22.60 1.20 1383 4944 6.22 887
X 317 B436 1110 29.15 538 1876 4120 1557 17.00
X 3275 7796 2844 2747 264 1753 4251 1646 18.51
XV 36.27 9623  27.07 3153 487 2027 B07.0 2667  34.00
XV 3283 78867 1793 2297 250 1767 587 1250 2203
Range 2358 65.74 9.97 2260 120 1363 4120 4.30 6.72
i to 10 to to o to 10 10
4207 86.23 4465 3153 538 2027 5857 2667 3400
General 3502 7796 2632 2663 245 1667 4888 1348 1688

mesan
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apparant, Singh ef. al. (1971) felt that
the temperature and ranifall pattern
respectively could influence crop
characters of the same race. Another
reason attributed for such variation
is the differential adaptation of various
types belonging to the same eco-
geographic region. Murthy and Aru-
nachalam (1966) explained that such
a wide adaptability could be possible
due to reasons such as heterogeneity,
genetic architecturs of the populations,
past history of selection, develop-
mental factors and degree of general
combining ability. For padigree bree-
ding, intercrossing th2se groups of
parents from the same geographic
region which are divergent among
themselves is more dzsirable than
choosing parents from other regions
(Gupta and Singh, 1970).

The intra-and inter-cluster D? and
D values among the 15 clusters are
presented in Table 3. The statistical
distances among the clusters based

on D values are also represented dis-
grammatically (Fig. 1). The intra-
cluster generalized distance ranged

from 1.33to0 3.58. The lowest intra-
cluster distance was recorded by the

cluster |V while the cluster XIIl regis-
tered the highast. The highest inter-
cluster distance was recorded between
the cluster VI and Xl (15.45) while
the clusters V and VIIl were the

closest (2.83). Based on the inter-
cluster distances, Xl and XIV were
found to be highly divargent from
all other clusters. The typas invelved
in these clusters on one hand and
the typss of other clusters on the
other may serve as potential parents

328
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in hzterosis breeding. Adequater ela-
tionship between Lhe extent of lizterosis
and genetic divergence was reported
in tomato by Rajanna el. al. (1977).

Table 5. Rank totals for the pine characto s
in proso millet

Charactar Hank total
Grain  yield 4740
Panicle length 4908
St-aw  yield 4991
Rachis  number 5682
Panicle weight G214
Panicle number Gazs
Grain  weight 5953
Days to half bloom 7085
Plant height 7044

The cluster means for various
characters are presented in Table 4,
The Russian -type MS. 5201 (cluster
XIV) is highly divergent from ten
other clusters. This type is also
superior for grain yield, straw yield,
panicle length and rachis number, The
cluster || recorded the high2st panicle
number while thz cluster VIl regis-
tered ths lowast number of days to
half bloom. Hencz intercrossing the
types from these clusters may result
in enlarged variability and selection
for these could resultin higher yield
combined with .earliness in proso
millet. Thus the following types may
be suggasted as parents for hybridi-
zation based on thezir mean values
and genetic divergence,
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Cluster No.

Characters

Types

vil
XV

Panicle number

Days to half bloom
Grain yield, straw yield,

MS. 14521
MS. 1155_5 and MS, 4958

Panicle length and rachis
number

The rank totals for all the charac-
ters are . furnished in Table 5. Grain
yield contributed maximum to genetic
divergence in proso millet. The major
contribution of grain yield towards
genetic divergance is well evident by
its cluster mean where its range was
very wide and this focuses attention
on the importance of this character
at inter-cluster level., The characters
like plant height and days to half
bioom con'ribut ed the least to genetic

divergence. Based on their study in

MS. 5201

wheat, Somayajulu e, a/. (1970) con-
cluded thit selection towards uni-
formity in the characters like flowering
time and plant hight could cause an
eroding effect on genetic diversity,
Das and Borthakur (1973) showed
that cenetic variahility was reduced
in course of selaction. Th2 possibi-
lity of operation of similar pheno-
menon towards plant height and days
to half bloom cannot he overlooked
here also.
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VARIABILITY PARAMETERS IN CHICKPEA (Cicer arietimim L.)

P. P. SHARMA! and S, R. MALDO®

Twenty one diverse varietiss of chickpea were evaluated for the estimation of

different wvariability parameters In two  envirenments,

Genotypic coefficient of

variation (GCY) ranged from 1.63 for deys to maturity vo. 27.67 for grain  yicld
per plant in E; and 2.14 for days to maturity to 37.40 tor grain  yield par plant

in Ex. The estimates of heritability were high for all the

characters studied.

High genstic advance as per cent of mean coupled with high heritobility  wore

recorded for grein vield per nplant.
primary branches per plant.

The primary aim of any breeding
programme is to evolve high yielding
varieties with improved quality. Ade-
quate gznetic vari bility is a pre-requ-
isite for any crop improvement pro-
gramme to be asuccess. Quantitative
characters are under heavy influence
of environmental factors which nece-
ssitate the knowledge of variability
owing to genetic factors, actual herj-

number of pods per plant and number of

table variation in offsprings and the
advance which can be made through
selection. Therefore, the present study

is undertaken in orcer to study the
variability parameters in chickpea for
different yield contributing characters,

MATERIALS AND METHODS

The experimental
prising of 21 diverse

material com-
varieties of
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