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ABSTRACT

No relationship was observed between the geographical diversity and genetic divergence
in the fifteen parental lines of fodder pearl millet. The clustering pattern was effected by
environment and role of different characters varied with shift in season. The size of D’
statistic had no effect on the magnitude of heterosis for the attributes studied.
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Hybrids of genetically diverse parents are generally expected to manifest heterosis.
Hence the utility of topological distances in predicting genetic divergence [1] for fodder
attributes in pearl millet is reported here.

MATERIALS AND METHODS

The experimental details were reported earlier [2]. Divergence among the parental lines
was determined by Mahalanobis’ multivariate (D) analysis and grouped by Tocher’s
method [3].

RESULTS AND DISCUSSION
DIVERGENCE IN PARENTAL LINES

The fifteen parental lines were grouped into five clusters during summer, seven in rainy
season, and five in the pooled analysis (Table 1). No consistant pattern was observed in the
distribution of indigenous and exotic strains over the clusters. The local collections from
Rajasthan were distributed in different clusters combined with the exotics, revealing
absence of any relationship between geographical diversity and genetic divergence. This
contradicts the results of [4-6], but supports those of [7-10].
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A marked variation was observed in
the cluster means of several characters,
which signifies their role in different-
iation at intercluster level in pear]l millet
(Table 2). However, the role of different
characters varied considerably in differ-
ent seasons. Insummer, the cluster means
varied widely for stem thickness, regene-
ration capacity and protein content, while
the variation among the clusters for these
attributes was of much lower magnitude
in rainy season. However, during this
season, intercluster variation was much
greater for plant height, tiller number,
leaf breadth, green fodder yield and dry
matter yield (Table 2). Such variation in
character expression in different environ-
ments is responsible for varied clustering
patterns in the two seasons.

D? STATISTIC AND HETEROSIS

The characterwise results of the best
heterotic crosses in summer and rainy
season did not exhibit any relationship
between the size of D? statistic and
magnitude of heterosis for a particular
attribute. This is clearly illustrated by the
results on plant height, green fodder
yield, and crude protein content (Table 3),
which showed that the most heterotic
crosses also involved parents grouped in
the same cluster or in the clusters having
close affinity. Similar results were
reported by Singh et al. [11]. This point is
further elucidated by a comparative
study of D? values for the parents
involved in the crosses showing heterosis
for as many as 10-12 yield components
with those heterotic for a lesser number of

Table1. Distribution of fifteen parental lines of fodder
pearl millet in different clusters in two seasons
and in pooled analysis
Cluster No. of Name and code number’
strains
Summer
I 7 LCB3(P1),K677 (P 3), LCB1-3
(P6),L.72(P9), MPP 483-1 (P 10),
D 1941 (P 11), D 2291 (P 12)
I 4 MPP 7112 (P 2), LCB10(P 4),L 74,
(P5) MPP 7513 (P 7)
i1 2 LCB 2 (P 8), MPP 504 (P 13)
v 1 DFB 21 (P 14)
\" 1 DFB 2 (P 15)
Rainy season
I 5 LCB3,K677,LCB 10,
LCB1-3,LCB2
I 3 MPP 7513, D 1941, DFB 2
I 2 D 2291, MPP 504
v 2 MPP 7112, DFB 21
\' 1 L74
V1 1 L72
vii 1 MPP 483-1
Pooled analysis
1 6 LCB3,K677,L72,D 1941,
D 2291, MPP 504
I 5 MPP 7112, LCB 10, L 74,
MPP 7513, DFB 2
I 2 LCB 1-3, MPP 483-1
v 1 LCB2
A" 1 DFB 21
Source: P3,P5 P9, P11, P12—All-India Coordinated

Research Programme; P2, P 7, P 10, P 13—exotic
collections; P 1, P 4, P 6, P 8—Rajasthan local
collections; and P 14, P 15—selections from local
varieties.

characters (Table 4). Here again, no relation was observed between heterosis in a particular
cross and the topological distance between its parents. This means that it is not always
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Table 3. Mean heterosis and clusters involved in the best crosses for plant height, green fodder yield and

crude protein content
Rank Summer Rainy season
mean heterosis (%)  clusters mean heterosis (%) clusters
cross value cross  value involved  cross value cross value involvsd
Plant height (cm)
1 P2xP4 279.0 P2xP14 556 I,IV P7xP11 2882 P5xP13 55.1 1IL 11
2 P1xP4 269.8 P2xP4 476 ILII P7xP8 277.2 P5xP15 539 ILII
3 P2xP14 2678 P2xP15 401 LUV P1xP7 2752 P10xP15 459 VILII
4 P4xPe6 257.3 P1xP2 345 LII P1xP2 2746 P7xP10 428 T, VII
5 P1xP2 2520 P2xP5 340 ILI P11xP15 2725 P9xP12 416 VLI
6 P1xP14 2517 P6xP11 339 L1 P8xP10 2695 P8xP10 405 LVvI
7 P4xP14 2511 P5xP11 334 I 1 PixP4 268.4 P13xP15 387 ILII
8 P4xP5 247.3 P6xP12 328 LI P3xP15 266.8 P1xP7 376 LI
9 P4xP15 2412 P4xP6 30.5 IL,1 P1xP15 2625 P7xP11 371 ILI
10 P6xP8 2375 P6xP9 30.0 L1 P1xP8 262.1 P1xP10 365 VI
SE + 40 34 7.8 6.5
Green fodder yield (g)
1 P1xP10 885 P2xP14 2213 ILIV  P3xP4 761 P7xP12 1360 L1
2 P1xP3 871 P6xP15 1798 LV P4xP15 758 P12xP14 1072 LIV
3 P2xP14 860 P4xP15 169.2 Lv P4xP13 744 P3xP12 1068 1
4 P1xP14 790 P4xP13 1498 LI P1xP5 729 P5xP10 1065 V,Vll
5 P1xPé6 758 P13xP1i5 147.1 oL v P1xP2 710 P2xP14 1064 IV,IV
6 P3xP5 749 P2xPé6 1459 ILI P2xP7 698 P11xP12 1042 II1II
7 P1xP5 708 P9xP13 1437 LI P2xP14 696 P9xP12 948 VI III
8 P11xP15 674 P11xP15 138.0 LV P8xP11 664 P12xP13 946 IILII
9 P1xP15 667 P8xP14 1380 ILIV P3xP12 660 P1xP5 922 LV
10 P9xP13 641 P4xP8 1342 L1 P9xP12 660 P8xP12 90.8 L1
SE + 23.15 19.31 2248 - 20.04
Crude protein content (%)
1 P9xP15 124 P7xP15 1224 IL,1 P11xP13 100 P11xP13 1479 L1
2 P2xP5 12.3 P2xP5 119.6 IL 11 P5xP10 9.3 P5xP10 1286 V,VII
3 P1xP5 9.7 P8xP12 1019 1LI P1xP10 9.0 P5xP11 1244 L VII
4 P10xP11 9.7 P6xP14 966 I, IV P2xP14 8.7 P1xP10 1126 L1I
5 P2xP15 9.4 P9xP15 913 LV P9xP15 85 P11xP15 1000 LI
6 P1xP15 9.0 P8xP11 888 IIL I P3xP7 77 P1xP8 90.0 L1
7 P7xP12 8.9 P6xP9 88.0 L1 P11xP15 7.6 P3xP11 817 L1
8 P3xP5 8.8 P10xP11 825 L1 P7xP9 7.5 P6xP10 810 L VII
9 P8xP11 84 P9xP12 722 L1 P8xP9 7.5 P8xP9 779 LVI
10 P5xP14 84 P9xP14 682 LIV P10xP15 7.5 P4xP5 767 LV
SE + 0.5 0.4 0.4 0.3

Note. Parental codes asin Table 1.  All values significant at 1% level.
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Table 4. Genetic divergence (D? in the parents of ten crosses showing heterosis for variable number of yield

components in 15 x 15 diallel of pearl millet

Heterotic for different number of characters

10to 12 7t09 4t06 1to3
Cross D? cross D’ Cross p? cross D?
Summer

P4(IDxP7 1D 47963 P1MxP3 D 32365 P1(MxPID 19942 P3MxP7(ID 46313.5

P8(IDx P10 (D) 145691 P1(MxP7{D 29562 -P2(DxP7 D) 18604 P3(I)x P12 D 1785.6

P8 (I x P12 (D) 88004 P2(IHxP14(D 4565.7 P3(MxP4(ID) 613502 P11(Dx P14 (V) 230722

P2IDxP10(D) 309227 P3(DHxP8(D 4436.6 P3(DxP 131D 598.5

P8IMxP11() 122694 P4(IDxP11(I) 503657 P4(IDxPé6(D 29945.7

P10 xP15(V) 47543 P4(IDxP14(IV) 79341 P5(IDxP7(D 4631.5

P12()xP14(IV) 233291 P7(IDxP10() 22159.7 PSIDxP15(V)  4459.1

P13(II)xP14(IV) 383932 P7MxP12(D 335227 P6(MxP10(D 550.7

P9MxP14(IV) 318171 P9 xP 130D 7055 P12(MxP15(V) 61301.2

P4 (D xP13(V) 66482.1 P13 (IIDxP15(V) 84850.7 P 14 (IV) xP 15(V) 109249

Mean 27892.3 214733 17760.7 237237

Rainy season

None P12(HxP5(V) 2555 P1(DxP9(VD 3310 P2(IV)xP4 (V) 564.8
bP 7 (D) x P 131D 4668 P3(DxP11(D 2700 P2(dIV)xPé(D 341.2
PO(VDxP12(ID 8409 P4(DxP5(V) 4520 P2(IV)xP8(D 254.0
P11ADxP12(ID 5301 P5(V)xP11(D 4760 P2(IV)XP9(VD 4279
P13IDxP1501) 4351 Pe6MxP7(ID 3339 P3(MxPI9(VID 197.1

None P1(DxP3M 1484 P6(HxP9(IV) 2943 P4 xP10(VID 411.8
P10 xP14(1V) 6137 Pé6(DxP13 (D 3445 P7({IDxP14(IV) 644.5
P3MxP 7D 2879 P7(DxP10(VI) 5695 P11(INxP14(IV) 6349
P5(V)xP 12 (Il 350.6 P7(DxP11(ID 2041 P6(HxP14(IV) 551.0
P7 (D xP 121D 560.7 P8(MxP9(VD 1936 P14 (IVIXP15(ID) 6163

Mean 448.9 346.8 464.3

Note.

Parental code as in Table 1. Cluster number of the parent given in parentheses.

D? values for summer season based on fourteen fodder attributes and in rainy season on thirteen

attributes.

possible to predict that the genetically most diverse lines will certainly be most productive
for fixing transgressive segregates [12]. Many a times forces other than genetic divergence
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of parents operate in the segregating materials Wthh may appear phenotypically similar in
spite of different gene constellations. The overall D? values between such populations may
be quite low and lead to misjudgement.

10.

11.

12.
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