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INDEX SELECTION FOR YIELD IMPROVEMENT
IN SOYBEAN IN THE TROPICS

P.T. Dao Hari Har Ram
(Department of Plant Breeding, G. B. Pan! University
of Agriculture and Technology, Pantnagar, Idia)

The nced for simultaneous selection for severa] traits at a time have been discussed by Gard-

ner (1877) and Comstock (1977). This type of selection is a statistical one which is first devel-

oped bv Fisher (1926), later applied in plant selection by Smith (1936), in animal by Hazel

{1943) and has been used with various degree of success in whest (Simolet, 1947}, in maize

(Robinson et al. , 1951; Cottor} (Manning, 1956, Miller et al. , 1958) and in cowpea (Singh

and Mehndiratta, 1970).
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In soybean, there are several reports on using of index selection, but the results are still
contradictory. We, therefore, further evaluated the various selection indices for yield improve-
ment by incorporating several characters. ’

Materials and Methods

The expreimental material comprised 25 newly developed breeding lines of soybean. These
were sown in a randomised block design with 4 replications during rainy season 1988 at Crop Re-
search Center of Pantnagar University (India). Each plot consisted of 5 rows, 4 m long and
spaced at 60 cm between rows, 5 cm within rows.- At maturity, the following observatig_ns were

recorded randomly on five plant basis in each plot.

Xi—maturity X5 —heijght to lowest pod

X, —plant height N —number of nodes to the lowest pod
X;—pods/plant X:—number of nodes on main stem
X—secds/pod Xz —number of primary branches/plant

Xo—100 seed weight Xo—vyicld/plot(kz/7. 2 m?) was recorded on
3 central rows of each plot

The method used in index construction and expected genetic advahce from the use of selec-
tion index were computed with the help of formula suggested by Robinson et al. (1951). The
expected genetic advance through selection for vield itself was calculated as per formula suggested
by Johnson et al. (1855 b). In order to determine relative efficiency of various selection indices,
the expected genctic advance of these indices was expressed as percentage of genetic advance ex-
pected from selection on the basis of vield alone.

Results and discussion

The different combinations of selection indices with genctic advance and relative efficiency
over straight selection for yield are given in Table 1.

In generzl, the sclection index based on single component character was less efficient than
straight selection for yield alone. However, comparison of reiative efficiencies among the compa-
nent characters revealed that plant height had maximum efficiency (87. 65%) followed by the
height to the lowest pod (66. 34%4). Plant height had tendency to increase genetic advance when
considered in combination with other characters. Thus, in two variable selection indices, plant
height and yield/plot gave the highest relative cfficiency (112. 102{). This result was different
from these reported by Singh and Mehndiratta (1970), Malhotra (1873), Bains and Sood
(1880), (who reported pods/plant and primary branches or pods/plant and sceds/pod, pods/
plant and early vigour, grains/pod and 100 seed weight, respectively). The cfficiency was im-
preved 10 12. 75%, 12.57%, 12. 44% when the third character such a€ nodes to the lowest pod
or maturity or seeds/pod was incorporated in this index respectively. Among 4 variable selection
indices, the once based on seed yield, plant height, maturitv, pods/plant showed maximum gain
(113. 56 %). o
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It was observed that by incorporation of every additional character in the index, the overall
efficicncy was inecreased but the proportionate rate of increase was in decreasing trend. Similar
result was reported by Johnson et al. , (1955 a), Bains and Sood (1980). The results further
revealed that selection based on index always gave higher genetic gain than sclection for yield it
self. The higher genctic advance obtained by using index selection has been reported by Caldwell
and Weber (1963), Malhotra (1973), Pritchard et al. {1973), Singh and Dalal (15978), Bain
and Sood (1980) and Holbrook (1989). However, the present results were contrary to those re-
ported by Byth (1966), Byth et al. (1969), Korczak and Bernard (1983), who showed that a
discriminant function involving yield components was not more cfficicnt over straight selection
for yicld alone. These conflicts may be due to substantial interaction berween genotypes and envi-
ronment (Byth et al. , 1969).

In the present study, the index involving 10 characters gave the highest relative efficiency
(115, 25%). In practice, it would be unjustified to include as many as 10 characters at a time as
the cost of collecting data is high (Pritchard et al. , 1973). Thus, it would be desirable to use an
index which would ensures maximum pessible genctic gain by using the minimum number of
characters. In the present investigation, an index involving 5 traits (yield/plot, maturity, plant
height, pods/plant and 100 sced weight with 11 1. 0794 relative cfficiency) would be the most
desirable for improving the yield ability in sovbean.

Conclusions

Selection indices were {ormulated in soybean using discriminant function technique. Ajl in-
dices were as goed as or ever better than straight selection for yield alone except that of single
variable which showed nepative response over strajght sclection for yield, The highest relative ef-
ficiency was obtained when all {0 characters were involved (115. 25%). For economy and sim-
plicity of the procedure, a combination involving 5 traits is recommended i. e. yicld/plot, matu-
rity, plant heinht, pods/plant, 100 seed weight, which gives 114, 07 % more relative efficiency

over selection foy yield alone.
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