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SELECTION INDICES IN GREENGRAM
R, C. MISRA®

Selection indices for yield were constructed on the basis of five different criteria
{Viz, h®, G.A,, rg, h'-rg and P values) based on 1-9 characters using 30 varieties of
greengram (VWgna radiata Wilczek,). Expected genetic gain in yield due to the indices
were -computed and their efficiency over direct selection for yield per s8¢ was assessed,
in all the five groups the efficiancy of the indices increased gradually with addition of
-:;harantai_u to the indices, Combined direct and indirect selection was found to be
more effective than indirect selection alone. The direct effect component {p.) of the
charactars on yield was found to be the best criterian for selection of characters for
inclusion in the indices, The G-character index besed on pods/plant, 1000-seed wi.,
suedéfpnd, reproductive period, clusters/plant and vield/plant was found to ba most
efficient index in realising genetic advance in yield, Inclusion of characters like length
of pod and plant height did not add much to the nl‘ﬁuianév ol indices.

selection - indices provide the MATERIALS AND METHODS
means for making use of correlated '

characters for higher efficiency in The material for the present study
selection for vyield ( smith, 1938). consisted of 30 greengram varieties of
Selection indices for yield and also diverse geographic ( 5 from Orissa, 3
for multiple economic fraits have standards and 22 form other states)
been worked out by several workers and genetic origin. The trial was
in wide range of crop plants, butin  conducted during Kharif 1978-79 in
all these studies, efficiency of the randomised complete block design
indices have been assessed in terms with 4 replications. The plot size was
of predicted genetic advance. These 8 rows of 2.5m of with a 30 cm x 10mc
studies showed that all the characters spacing. Observations wers recorded on
are not of equal selection value for days to maturity, reproductive period
improvement in vyield. In the absence (1st flowering to maturity) 1000-seed
of any specific’ objective 'criterian for wi-(gjon plot basis and on plant height
choice of characters, a very large num- (cm), clustersiplant, pods/plant, seeds
ber of indices (with varying combina- pod length of pod (cm) and yield/

tions of characters) are needed to be
evaluated to find out the mqst effici-
ent index. This study was undertaken

plant (g) on 10 random plants
per plot. Heritability, genetic advance

to construct selection indices on the (at 5%) of the characters and their
basis of some genetic criteria and to genotypic correlation with yield were
assess their efficiency over direct se- estimated following Burton and de
lection for yield per se in greengram Vane (1953) and Robinson et al.,

and also to examine the useluiness
of some posciable criteria for choice
of eharacters for constructing indices.

(1951). Ths direct effect components
of these characters on yield were esti-
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mated by path-analysis following Dewey
and Lu (1959). Selection indices for
yield (as the economic trait) were con-
structed and their efficiency over direct
selection for vyield was assessed in
terms .of expected genetic advance in
yield following Smith (1938).

Five groups of indices were eva-
luated, the characters being chosen on
the basis of 5 different criteria, via. (i)
heritability (h?), (ii) genetic advance
(G. A.), (iii) genotypic correlation with
yield (rg), (iv) h'. rg, (v) direct effect
component of the characters "on yield
(p). The rational behind selection of
these genetic parameters as criteria of
character selection for the .groups is
that rg and P indicate the bearing of
the characters on vield, whereas,
and G.A. reflect the dependability of
the -characters in selection.

. Set ‘A’ . Group |
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For set ‘A’ (indirect selection, wnere
yield is not included for construction of
indices), in each of the five groups,
the single character index was based
on the one having the highest absolute
value for the criterian of choice for
the group, and characters were added,
one at a time in discending order of
absolute value of the criterian (Table-1)
till 1 to 8 character indiract selection
indices were obtained, For set 'B’
(combined direct and indirect selection)
the groups and indices were made as
done for set "A’, but yield was included
in construction of each index in order
to give 2 1o 9 character indices. Thus
based on the estimates of h*, G. A,,
ra, h', rg, and P (Table-1) the sequence
of addition of characters for the 5
groups of indices for both the sets were:

At X K g X+ X+ Xat X, 4 Xo

Group It Xe 4+ Ko+ Xo b Xo+ Xo+ Xot+ Xot X
Group Il 2 X & Xa 4+ Ko+ X 4+ Xo + Xo 4+ X5 + X,
Group IV 1 Xe+ Xo+ KXo+ Xed Xi+ Xot Xo + Xe
Group Vo o Xe + Xe ¢t Xet+ Xo+ Xot+ Xo e Xo + X

Set '‘B* Group | TRe+ Ked Xe + Mo+ KXo+ Xig X, + Ko o+ Mo
Group |l Kt X+ X # Xa+w Xe+ ot X o+ X o+ X,
Group' Il 2 Xe + Xs + Xa # X, + Xot X, + Xo + Xo 3+ X,
Group IVt Xo+ Xe+ Xa # Xo+ Xo g Xi + Xo + X7 + Xe

Group V P X Ko+ e+ X+ X+ X+ X+ X =X

The relative efficiency ef the indices over direct selection for vield per se was
assessed in terms of predicted genetic advance in yield.

Table-1 : Heritability (h*®), genetic advance (G, A.) of yield components, their genotypic correlation
with yield (rg), and direct effect component on yield (p) in greergram,

. Ch&rﬂctalrs h? G, A (%) g h?, rg P
X Days to maturity 0.801 5,78 0.538 0,432 0.008
Xy Reproductive period 0.800 13.58 0.742 0,594 0.090
Xy~ » Plant height 0,866 21.15 0,632 0.547 0.009
%3 . . Clusters/plant 0.814 34,02 0.644 0.524 0,063
X Pods|plant 0.858 33,92 0.824 0.707 0.816
¥s = Seeds/pod 0.723 B.24 -0.011 -0,008 0.234
Xy  Length of pod 0.678 ‘8.96 0.210 0,142 0.015
¥s . 1000-seed wi: 0,961 22.58 0.242 0.233 0519
X Yield/plant 0.743 21.06
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RESULTS AND DISCUSSION.

P;ﬁ&icted-genetiﬁ advance in yield

for the different indices at 8% seletion

intensity forindirect selection (Set ‘A*)
ranged from0,270 to 0.877alplant (Table-
2), whereas, those for combined direct
and indirect selection (Set 'B‘) rang-
edfrom 0.751 to 0.894 g/plant (Table-3)
against 0.740 g/plant for direct selection
for yleld perse. The predicted gain in
efficiency from use of the indices over
direct selection for yield per se ranged
from-63.5 to 18.59%, for set 'A' and
1.5% to 20.8% for set 'B".

The .average predicted advance
over all the 8 indices of individual
groups of both set "A’ and 'B’, showed
that group V (based on P-values) indices
had the highest efficiency of 11.7%

and 16.4%, over direct selection follo-

wed by Group IV (h%. rg), Group Il
(ry), Group !l (GA) and Group | (h*) in=
dices. This shows that direct effect

component (P-value) - of the character
on vield would be the most effective

criterian for choice of characters for
inclusion in selection indices followed
by h. ra, rgand G A, while h*is the
least effective criterian. Sahu and Pat-
naik (1980) evaluated 5 groups of
indices based on 5 different criteria
( via, %, rp, rg, h?, 1p,h* . rg ) with 1 to
10 characters in niger and observed that
k. rg would be the most effective  cri-

terian for choice of characters for inclu-

sion in selection indices, while h® or rp
would be least effectiva,

' For set ‘A’ (indirect selection) the
average predicted advance for 1to 8
character indices ranged from 73.5 %
to 118.5% over direct selection. Pods|
plant formed the single character index
in 3-groups, whereas, 1000 seed wt,
and clustersiplant in one group, each,
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2 groups each.

SELECTION IMDICES IN GREENGRAM

In all thase cases single character in-
dices had lower efficiency than direct
selection. For 2-character indices pods/
plant came in 4 groups, whereas, 1000-
seed wt. and reproductive period in
These 2-character in-
dices had lower efficiency than direct
selection in all groups except group-V,
where the gain in efficiency by the
index (pods/plant and 1000-seed wt.)
was 5.4%. For 3 character indices the
efficiency of group-V (podsiplant,1000-
seed wt. and seeds/pod) was 13.0%,
whereas, in other groups there was
very little or no gain. The gain in
efficiency went on gradually increasing
with increase in number of characters
in the indices in all the groups. A
comparision of the individual indices
of the 5 groups revealed that the in-
dices of group ¥V (based on P-values)
had invariably higher efficiency than
other groups. The 5-characters index
in group V, based on pods/plant, 1000
seed wt., seeds/pod, reproductive period
and clusters/plant had an efficiency of
17.4%, out of total posciable 20.8% in
case 9.character index. This showes
that these characters are of high selec-
tion value for yield. Inclusion of cha-
racters like length of pod and plant ht.
in the indices does not add much to
the efficiency, whereas, days to matu-
rity adds 1.1% to the efficiency, This
indicates that selections for length of
pod and plant height are not efficient
parameters for selection in yield, where-
as, days in maturity have sume selec-
tion value.

For set 'B' (combined direct and
indirect selection), where yield is in-
cluded in forming each of the indices,
the average predicted genetic advance
for 2 to 9 characters indices ranged
from 0 779 to 0.894 g/plant with effi-
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ciency of 5.3 to 20.8% over direct
selection. In each group the efficiency
goes on increasing gradually with addi-
tion of characters to the indices. Like
set ‘A’ in set ‘B’ indices of group V
had higher efficiency than those of
other groups. In this group the 4-cha-
racter (yield/plant, pods/plant, 1000-
seed wt, seeds/pod) index had an
efficiency of 16.9%. After the inclusion
of 2 more characters (reproductive
period and clusters/plant), the 6-chara-
cters index had an efficiency of 19.5%
against 20.8% for 9-character index.
Similar trend of efficiency as in group
A was observed for length of pod,
plant height and days of maturity. A
comparison of the two sets of indices
showed that set ‘B' had higher genetic
gain for all the indices. Thus inclu-
sion of yield/plant in the indices adds
much to the efficiency of the indices.

The validity of the predicted su-
periority of indices over direct 55!&::-
tion, or of one index over another, .
dependant upon the precision of the
variance and covariance estimates
(which from the basis of index con-

fVol. 777 No. B

useful in selection for yield are: the
more general aspect of stud',r on seia-
ction indices and can be qanerailsad
for the crop. The pattern nf changes
in efficiency of the indices in relation
to number of characters and the ave-
rage efficiency of iadividual groups
indicated that characters should be
chosed on the basis of direct’ effect
component value of characters with
yield and combined direct and indirect
selection was found superior to indirect
selection alone. The results:of this
experiment suggest that an B-charac-
ter index bassd on vyield/plant, pods;
plant, 1000 seed wt., seeds’pods, re-
productive period and = clusters/plant
would be sufficient to avail -of the in-

crease in. efficiency due to seléction.

| am grateful to Dr. B. N. Samole

and Dr. M. C Patnaik of Department

of Plant Breeding and Genetics and
Dr. S. Mohanty, Department of Statis-

‘tics for facilities and encouragement.

struction), though there is'no objective

criterian to judge the reliability of these
estimates (Brim et a/, 1959). In this
study the variances and covariances
are expected to be reasonably good
estimates as the coefficient of variation
(C.v.) for the. characters were low to
moderate, which indicates good pre-
cission of the experiment. However,
selection indices have specific applic-

ability to the particular set of material

for evaluating’ the expected superiority -

and thus cannot be generalised. But
this experiment on search of an effec-
tive criterian for choice of characters

for cnnsuuctmg indices and the iden-.

tification of characters that would be
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