§ Aremugachamy ef al.,

non-additive gene action was also found to be
significant indicating that the characters are also
influenced by dominance and epistatic effect in
additinn to additive gene action.
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GENETIC DIVERSITY IN PEARL MILLET,Pennisetum typhoides

MOHAN ANDRE SAVERY and M.N. PRASAD
School of Genetics, Tamil Madu Agricultural University, Caimbatore, - 641 003

ABSTRACT

A wide penetic diversity was revealed by the p? analysis wherein 41 genotypes of peard
millet Pennisetum typhoides (Burm.) 5.&H.) fall into as many a5 fourteen clusters. Based on the
avernge intercluster distances (D), the clusters X1 and X1V were found to be highly divergent from
the other clusters, The types P.T.1595 and P.T.834/3 (Cluster XI1) were superior for camumber and
griin yiekd. The types P.T. 928 and P.T, 834/] (Cluster VII) were superior for earfiness while types
P.T. 1611 and P.T. 1620 (Cluster V1) were superior for carlength and straw yield. These types may
serve as potential parents for hybridisation programmes, :

This investigation was made to stud;',r the

nature and magnitude of genetic divergence for
yield and other important component characters in
pearl millet (Pennisetum typhoides) (Burm.) $.& H)
varieties of diverse origin and to make selection of
parents based on the rusults, '

MATERIALS AND METHODS

Forty-one genotypes of pearl millel with
diverse geographical orgin were chosen from the

germplasm bank maintained at the Tamil Nadu,
Agricultural Unjversity, Coimbatore, for the study,

The experiment was laid out in randomised block
design with three replications. A spacing 45 X 15
cm. was adopted. Five plants were selected- at
random in each genolype in cach replication. The
quantitative diversity of the pearl millet germplasm
was estimated by Mahalanobis* D analysis and the
results are presented hereunder . For delermining
the group constellations, a relatively simple
criterion was followed.

RESULTS ADN DISCUSSION

Analysis of variances showed significant
differences among the types for all characters

 studies. The plot means of the forty one types for

the nine characters were transformed - info
standardised, uncorrelated mean values and the D
unﬂmﬁc“s' pyvere computed for all possible

B{n=1) 820 pairs of types. The generalised D2

valuds aranged from 14703 10 289.9321. By the

~application of clustering technique, the 41 types

were grouped into fourteen clusters. The
constituent of different clusters with their source
are presented in Tablel. Among the 4 clusters,
clusters TV, VI and VIT were the largest having five
types followed by cluster V which had four types.
The clustering pattern of different types from
varying geographical regions was random,

In the present investigation, as many as nine
developmental ~and . cconomic fraits  were
considered, A wide range F'f_"’_ﬂ"“b'l't}' among the
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Table1.. Compasition of D* elusters

Cluster  No. of types Types Origin
| . PT 1614 Andhm Pradesh
: . FT 1608 Tamil Nadu -~
] 3 PT 829/5 Tamil Nadu
PT 1610 Tamil Nadu
PTB35/5 Malarashim
1 3 PT 1854 Tamil Madu
PT 1596 Tamil Madu
PT 93] Andhea Pradesh
v 5 PT 8267 Tamil Madu
' PT 83375 Taumil Nadu
PT 83402 Maharasshira
PT 1654 Tamil Madu
PT 1643 Maharashira
v 4 PT 1607 Tamil Natlu
' PT 1836 Karnataka
PT 1599 Tamil Madu
PTE272 Tumil Madu
Wi 5 PT 33012 Tamil Nadu
PT 1620 Andhr Pradesh
PT 1611 Tamil Madu
PT 1603 Tamil Nadu
PT 82716 Tamil Nadu
Vit 5 PT 1597 Tamil Nadu
FT 1609 Tamnil Mada
PT 82978 Tamil Madu
PT 950 Funjab
PT 1896 Mew Delhi
Vil 2 PT928 Andhra Prradesh
PTEMN Maharashira
X 2 PT 1478 Tamil Nadu
PT 1477 Tamil Nadu
X 2 PT 932 Andhra Pradesh
PT 1853 Tamil Nadu
X1 2 PT §35/6 Maharashtra
PT 8337 Tamil Nadu
X 2 PT 1595 Tami} Madu
FT E3403 Maharashira
Xm 2 FT 1600 Tamil Mada
PT 1483 Tarmil Nadu
X 2 PT 82006 Andbea Pradesh
PT 83312 Taml Nadu

types was observed in the present study wherein the
forty-one types were grouped into as many as 14
clusters based on D° values, indicating the
existance of a considerable amount of plicnotypic
diversity in this specics. The clustering of Lypes
according to geographic origin was observed only
in wo oul of fourteen clusters. The clusters IX and
XII comtained types from single peographical
soruce, therchy reporting the exisience of a
parallelism between the gengraphical distribution
and genetic  divergence.  Further 1he  ypes

originating from the same place were also found to
be distributed in different clusters, Though
geographic diversity is an important [actor, it thus
appears thal it is not the only factor determining the
genetic divergence. It also indicates that faciors
other than geographical diversity may also be
resposible for such grouping of types.

The variation in clustering patiern of types
from the same geographical source have been
reporied to be due ta environmental factors also
(Clausen and Haisey, 1958). The authors felt that
even a single component of environment such as
lemperature could cause differences between and
within races of crop plants. Another reason
attributed for such variation is the differential
adaptation of various types belonging to the same
eco-geographical origin.

The intra and inter cluster D and D values
among the fourteen clusters are presented in Table
2. The intra-cluster gencralised distance ranged
1.21 10 6.56. The lowest intracluster distance was
recorded by the cluster I and the maximum by
cluster XIV. The highest inter- cluster divergence
was noted between the clusters XIIT and XIV
(13.46). The intercluster distance was the Jeast
between the clusters [T and V (2.51).

Based on the inter-cluster average distance
(D), the clusters XII and XTIV were found 1o be
highly divergent from all other clusters. The typss
involved in these ciusters on one hand, and the
types of other clusters on the other may serve s
potential parents in heterosis breeding. A scrutiny
of Tamil Nadu, Andhra Pradesh and Maharachtra
types distributed In different clusters. shows
varying degrees of inter-cluster diverence. Inter
-crossing of the divergem types from the same
region because of their betler adaptation may he
more rewarding than choosing 1ypes from other
regions for a breeding programime as suggested by
Gupta amd Singh (1970) .

The cluster meims for the various characters
arg presented in Teble 3, The eluster VT had the
highest mean values for plunt height, car length and
straw yield. The eluster XIT had the highest mean
vilues for car number and groin yield. Similurly
highest mean values tor the characters numely,
days 10 flowerng, tiller nomber, car ginth, aml
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Table2. Intra and Iner-clusier avernge D* and D (winthin parenihesis) values

Cluster 1 T A T VT T S e e

1147 1060 3132 119 732 4369 1483 2370 2405 2075 3RT 1660 awy  TiMe

(1200 (3.26) (5600 (335 (271) (GH1) (386} (487) (490) (527 @582) (aum (17 1ESD

1 218 1047  7.52 631 2360 1988 4420 2028 1266 2990 2wy 041 65

(148) (324) (274) (251) (486) (440} (666) (461) (3Am 505 o v auy hED

1 3B2 1687 2401 1388 3040 RLOL 3609 1304 234K 4R IGpRy 2074

(195) (411) (490) (373) (551) (9.01) (602 (367 f4K4) (L0 (1020 08l

v 509 837 2402 1078 3686 1410 2317 A% 21240 0917 rAME

(226) (293) (490} (328) (6.07) (375 tdBL (476 (55 pny B

v M 3615 1699 2653 1357 MEY 143 AT ALY 6bS

(182) (601) (d12) (S.15) (368) (499 (5780 (A4 (708 (16D

Vi 1862 3288 9529 4TS 3125 35RO 5365 1074 H7 54

(4.32) (573 (976) (6.89) (559 (SUR) (732) (036 (Ean

VIl 012 2863 2080 4562 426 JRIT 338 10197

(302) (535) (4.67) (6755 (640} (5.26) {620) (I0.1%)

Vil 757 3200 BS.02 8690 2199 2588 1442

(275) (566) (923 (U32) (469) (509 11209

X 882 4323 3197 2075 S5AS 8036

(297) (657) (58%) (48T) (747) (3.90)

X IL14 1921 5671 11153 2826

(3.34)y (438 (1.53) (10357 (5.32)

Xi 1166 6079 9655 4497

(341) (7.80) (9.85) (671)

Xil 1730 3974 104,08

(4.16) (630) (1020)

K 4130 18124

(643) (13.46)

XIv 43.03

(6.36)

Table3d. Clusier means for the nine characters in pearl millet

Plantheight ~ Days to Tiller Eariength  Eargith  Grain  Stewyicld  Grain yield
Clusler (cm}g Hw?:ﬁng number Har number [:mfigt {mﬁr} weight {mg) I[gir {gi
| 196.14 47.24° 335 278 2867 .57 79367 11422 1505
n 178.14 47.65 122 2.51 2673 8.25 697.17 123.93 1348
it 188.91 48,64 226 .84 28.53 8.91 1863 103,37 10.35
v 180.89 43.01 237 170 25.33 8.17 150,57 7461 7.53
v 167.05 43.24 338 2.50 - 2430 8.10 754.96 107.69 12.53
VI 20558 5117 272 .46 29,06 889 78163 149.63 g2
VIl 19042 4195 228 .65 2842 8.74 746,75 80.57 10,30
VIIL 145,54 4326 3.04 2,55 2370 8.08 £38.04 64,14 1031
X 128,96 50.51 197 1.35 20.94 8.48 606,97 1893 798
X 190,45 48.47 .00 270 20,03 7.80 528,00 10610 12.04
XI 178.65 5238 2.23 1.24 27,34 7.40 49840 ° 5308 527
Xl 18363 50,87 370 281 2765 8.67 79572 10537 17.45
CXHL 189.63 46,36 2.82 174 25,83 1,24 14502 11206 £.89
XIV 16681 52.07 4.63 2.80 24.94 TIE 48740 . 13650 14.95
Range 12896 4326 1.97 124 2094 .18 487,40 4893 527
to o io Io e fo 1o to 1o
0558 5238 463 281 29.06 891 114502 - 149.63 1745
General 180,30 48,86 2.83 202 2672 827 709,50 100.55 10,71

man
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grain weight, were registered by the clusters
X1XIV, III and XTIT respectively. The lowest mean
values for plant height, tiller number, ear length and
straw yield were: recorded by the cluster IX while
the cluster XI registered the lowesl mean values for
tiller number, grain weight and grain yield. The
lowest mean values for the traits, days to flowering
and ear girth were recorded. by (he clusteres VIII
and XIV respectively.

Hence, inter crossing the types from these
clusters may result in a wide range of variability
and subsequent selection for these traits would
result in genotypes with higher grain yield
combined with earlines. Under such conditions,
Chaudbary eral, (1975) suggested that selection of

Madras Apric. I.. 82(1): 11-13 January, 1995

one type from cach cluster and testing them by 2
series of diallel anyalysis may prove to be highly
fruitful. Since clusters XIIT and XIV were the
widest in their genetic divergence, the two types
may also be tested for heterosis breeding.
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HERITABILITY AND CORRELATION STUDIES OF VARIOUS
COMPONENTS OF DRY MATTER PRODUCTION IN Sesamum indicum

O.UMESH KUMAR REDDY and M.STEPHEN DORAIRAJ
Schoal of Genetics, Tamil Nadu Agriculturl University, Coimbatore 641 003

ABSTRACT

Fifty genotypes of Sesamum indicum belonging to various geographical background were
grown in a field experiment during 1986 and five components,namely, root weight, stem wight, leaf
weight, capsule weight and seed yield were recorded. Data subjected to heritability and correlation
studies revealed that the highest genotypic coefficient of varinbility, heritability and genetic advance
were observed for the companent stem weight indicating additive gene action, Lder heritability and
genetic advance as per cent of mean were recorded for root weight and seed yield indicating that
variation in these characters was governed more by environment rather than the heritable genctic
companent, Stem weight had high genotypic cormelation to seed yield followed by capsule weight,

roat weight and leal weight respectively.

Sesame (Sesamum indicum L. is an important
o1l seed crop of tropics and subtropics. Variability
has been exhaustively studied by several workers
for various yield attributes. Total dry matter
production is very important aspect with high
heritability and high genetic advance and its direct
elfects are maximum to yield than any other plant
character as recorded by Reddy and Stephen
Dorairaj {1987). Very few workers studied the varia
bility for dry matter production. The present investi
gation is an attempl Lo study heritability and correla
tion of various components of dry matter production.

MATERIALS AND METHODS

Fifty gcndlypzs of various plant types of wide
ceographical origin were grown in 1986 in a

" Phenotypic

randomised block design with four replications.
Observations were recorded on root weight, stem
weight, leal weight, capsule weight and seed yield
from 5 samples in each genotypes from every
replication, Phenotypic and genotypic variabilitics
and hentability (broad sense) were estimated
and genotypic  coefficients  of
variabilities (RCV and GCV) were estimated as per
Burton (1952), Genelic advance (GA) was
estimated according to Johnson ¢f al, (1955a) and
phenotypic and genotypic correlations were worked
out according to Johnson ef al. (1955b).

RESULTS AND DISCUSSION

Analysis of variance  revealed  that il
treatments were highly significant, Highest PCV



