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SIMULTANEOUS SELECTION MODEL FOR PLANT SELECTION
IN GREENGRAM

M, MURUGESAN',

K. P. DHAMUY

and R. RATHNASWAMY?

Simultaneous saletion model based an Discriminant Funetian was applied to sslect the
-~ genotypa out of 63 greengram genotypes. 16 different sets of assigned weights were
tried in the model to select the bast genotype. The genotype LM 222 was selecied as the
best genotype by the model in 12 sets of weights out of 18 sats of weights,

Selection of promising genotypes
for further breeding programme in a
given set of genotypes is an important
aspect in plant breeding, The selec-
tion of genotypes based on the phe-
notypic values of plant characters is
seldom successful. Smith (1936) has
suggested a model based on discrimi-
nant function to select genotypes con-
- sidering (i) phenotypic values ; (ii)
genotypic values of the different cha-
racters responsible for yield simultane-
ously, Goulden (1962) has given a
waorked out example with two sets of
assigned weights for selecting geno-
types without attributing any reason
for assigning such weights. There is
little work regarding the methods of
assigning other weights. Therefore,
different methods of assigning weights
in Smith’s modei has been attempied
in. the present study in greengram
(Vigna radiata L) with the following
Gbjectivies :

1. To select the best greengram
genotype from the given set:

2. To verify whether the same geno-
type is being selected as the best
in different methods of assigning
weights to the plant characters,

MATERIALS AND METHODS

The data on 63 greengram geno-
types obtained from field experiments
conducted at Tamil Nadu Agricultural
University during monsoon ‘82 have
been used in the present study. Ran.
-;iumised block design was adopted
In the experiment with two replica-
tions. Five plants of each genotype
were selected at random in each repli-
cation and observations were made on
the following eleven characters :

1) Seed yield {x)
2) Leaf weight (x2)
3) Stem weight (%)
4) Root weight (x4)
5) Leaf area {xs)
6) Total dry matter
production (%)
7) Number of pods (1)
&) 100 seed weight (4)
9) Mumber of clusters  (x,)

10} Number of branches (xy,)
11) Plant height (1)

The means of five plants values in
each replication were used for further
statistical analysis. The 63 genotypes
were
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1) PLS 269 32) PLS 304
2) PLS 327 33) PLS 322
3) AC 176 34) PS 4141
4) AC 300 36) ML 26
5) MDU 2984  36) LM 35
6) LM 7 37) LM 254
7) LM 21 38) LM 263
g) LM 23 39) LM 279
gy LM 72 40) LM 361
10) LM 87 41) LM 366
11) PLS 266 42) CO 3
12) PLS 300 43) PLS 41
13) PLS 311 44) M 1
14) PLS 328 45) M 3
15) PLS 337 46) M 8
16) PLS 343 47) MS 8909
17) AC 205 48) LM 167
18) ML 26/10/13 49) LM 218
19) LM 89 50) LM 222
20) LM 85 51) LM 370
21) KM 1 52) LM 449
53) NA 5
22) PLS 298 54) ML 1
23) MDU 1945  55) LM 150
24) MDU 2106  56) LM 152
25) LM 14 57) LM 220
26) LM 15 58) LM 228
27) LM 24 59) LM 275
28) LM 170 60) LM 360
29) LM 244 61) LM 419
30) LM 253 62) LM 469
31) LM 459 63) CO 4

‘The Smith's model involves find-

ing the coefficients bi, bs... bp in
the Discriminant Function, '
l=by xi-+ bt % + . 4obpap (1)

where X1 % ... ¥»p are the characters
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taken for study. . Thes valies ‘of by
b,......bp are ahtamad from- the ffnl.
rawmg equation

b =P-1 Ga (2)

whete b is the vector of Co-efficients
b: bs bp to be.estimatec

P—1 is the inverse of phenatyﬁnrc vari-
ance-covariance matrix G is the geno-
typic variance- chanance matrix

a_is the vector of cn,effgciqnt; assigned
to each character. .

The equation (2) is obtained such
that the correlation: between genotypic
worth and phenotypic worth is “maxi-
mum. (Singh and Choudhary, 1979).

After finding' bi...be" from equa-
tion-(2) they are subst:tuled in the
Discriminant Function. (1)

The mean values of %, x,.Xp
for each genotype- are substituted in
equation (1) and the resulting value
is called selection  criteria- for the
corresponding genotypes. The selec-
tion criteria values are ranked and the
genotype taking the first rank will be
adjudged the - best genotype. The
expected genetic advance in selection
through Discrimination. Function is
estimated by the formula,

X =Kxb G
VB P

o

(Singh and Choudhary, 1978). where,
k is the standard normal value for the
‘percentage of genotypes selected.

If the genotypes were selected
thmugh direct selection based on
their importance (i.e we:ghls] then
the expected genetic gain "is estima.
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ted by the formula (Prem Narain
et. al, 1979)
Y=kx o Ga (4)
Va'Pa
ine expecled ' genetic ‘gain in

_selecting genotypes through discrimi-
nant function than through direct
selection is given by the formula
(Prem Narain et a/, 1979).

(XIY=1) x 100 (%)

The values of p-! and G in equa-
tion (2) are unique for a given set
of data, But the values of &, as..
aj...8p viz., the weights to the charac-
ters Xy, Xi.. Xi.Xp respectively zre
not uniquely defined. It is to be
assigned outside the given data. For
example, if all the characters X, X,,
X....Xi Xp are to be assigned equal
weighis, then ai=1, a,=1, ..aj=1..
ap=1 should be assigned. Suppose
the weightage is to be given only for
x1-and not for X,.x: ..X...%p then a,=
1, a1=0, ..3i=0 ...8:=0 should be
assigned. In general, if weightage is
to be given only for xi and not for
other characters then ai should be
taken as 1 and other a's should be
taken as zeroes. The different weights
assigned to each character in the
present study are furnished in Table 1.

RESULTS AND DISCUSSION :

The values of bi, bs..b, esti-
mated from each set of assigned
weights are furnished in Tabls 2.
The ranks of the selection criteria
veives of the genotypes and the ex-
pected genetic gain due to selection
through Discriminant Function than
through straight selection are furnished
in Table 3, it
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-and set-15.
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The results in Table 3 revealed
that the Cenctype LM 222 ranked
first almost in all sets of assigned
weights except in set-12, set-13,
In set-12, the assigned
weights were, 0,0,0,0,0,0,1,0,0,0,0, for
X1, Xa, X8 Xe, Xs, Xe, X1, X2, Xo, X1o and Xut
respectively, This set of assigned
weights implies that importance was
given only to the character xz, viz.,
“Number of Pods per plant”. The
failure of LM 222 totake first rank
in set-12, might be that with respect
to the character “Number of pods
per plant” the genotype might not
be the best among the 63 genotypes.
The expected genetic gain in selec-
ting genotypes through Discriminant
Function than through straight selec-
tion was 8.13 percent by assigning
the weights to the plant characters
in greengram asin set-12. The geno-
type M3 took the first rank in assigning
the weights as in set-12, There was
evidence from the data that the ge
notype M3 might be the best genotype
if plants were selected through Smith’s
model of Discriminant Function by
assigning importance only to the
character *'Number of Pods per plant”
among the eleven characters in
greengram. There is little information
in Discriminant Function whether the
same genotype would be the best
genotype at all locations and sea-
sons, The genotype LM 222 took thes
second rank when the assigned weights
were as in sat-12, which indicated that
LM 222 is a better genotype if not the
best,

LM 222 failed to take first rank in
set-13 and this indicated that there
was evidence in the data that it might
not be the best genotype if plants were
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selected through Smith’'s model of Dijs-
criminant Function by assigning impot-
tance only to the character “100 seed
weight” among the eleven characters
In greengram.

The expected genetic gain in selec-
ting genolypes through Discriminant
Function than through straight selec-
tion was only 0.23 per cent. Hence the
set of assigned weights was not usefy!
in Discriminating the best genotype.

The genotype LM 222 failed to
take the first rank, when the weights
were assigned as in set-15. This indi-
cated that there was evidence in the
data that LM 222 might not be the best
genotype when importance was given
cnly to the character “Number of
branches™ among the characiers undef
siudy in gresngram if selection of
genotypes was to be done through
Discriminant Function. The expacted
genetic: gain in  selecting  ganotypes
itrough Discriminant Fnnction than
ihrough straight selection was 1,75 per
cent by assigning weights to plant
characlers in greengram as in set-15.
The genotype LM220 took the first rank
and the genotype LM 222 took the
third rani when the assigned weights
were 2s in set-15.  This indicated thag
LM 220 was the best genolype ang
LW 222 was a Dbetter genotype.

Equal importance to ail the charac-
ters was assigned in set-1. The weights
insot-2, se1-3, sel-4 and set-5 were
the values estimated from the data,
The weights in se1-6, set-7, 521 8, set-
9, set-10, set-11, set-12, set-13, ser-14
sci-15 and set-16 were the values as-
signed outside the data. In cases of
equal weights (set-1) and the values
assigned {rom the data (s61-2 10 set-5)

SCLECTION MODEL FOR PLANT SELECTION IN GREEMGRAM

the genotype LM 222 was selected as
the best genctype by Smith’s madel of
Discriminant Function. The expected
genetic gains in the above siy sets of
assigned weights ranged from 4.35 per
cent to 7.53 per cent. This indicated
that assigning equal weights and uneg-
ual weights from the data to select ge-
notypes through Ciscriminant Function
has given more or less the same ex-
pected genetic gain |In assigning 16
sets of different weights to the eleven
characters in greengram the genotype
LM 222 has been selectad as the best
genotype out of 63 genotypes through
Discriminant Function in the following
13 sets viz, set-1, set-2, set-3, set.d,
set-5, set 6, set-7, set-8 set-9, set
10, set-11, set-14 and set-
16, Therefore in 81 per cant of the
cases LM 222 has been selected as
the best genotype through Discriminant
Function. Even in the sets where LIV
222 did not happen to be the best
genotype, it was ranked cioser
to the first rank (second rank in set-12
and third rank in sst-15), Therefore,
LM 222 may be considered as the best
genotype except when importance is
given to the characters “Pods per
plant” and “Number of branches”
if Smith’s model of Discriminant Func-
tion is wsed in selecting genotypes.
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