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Simultaneous Selection for Fodder and Grain Yield in Sorghum
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Abstract: A total of 31 selection indices were constructed on five characters in 33 diversed genotypes of sorghum
(Sorghum bicolorL.). High heretability couple with high genetic advance expected in the next generation and association
of characters were the basis for choosing of the characters for discriminant function analysis. Green fodder vield and

grain yield have to be simultaneously

improved through selection.

Amongst the single character selection indices,

grains/panicle offered maximum genetic worth (11.51). In general, inclusion of every character in the function, exerted

a progressive relative efficiency over straight

selection. The highest relative efficiency over straight selection on grain

yield alone was realized while grain vield/plant (x,), fodder cutting maturity (x }, green fodder vield/plant (x )z digestible
dry matter/plant {x,)} and grains/panicle (x5} were concurrently integrated in the function.
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Introduction
The drought
sorghum (Seorghum bicolor L) (Mass, 1994) is mainly grown
in semi-arid regions

resistant and moderately salt tolerant crop,

under limited moisture conditions
(Mohammad et al, 1993). An important aspect of breeding h
sorghum is the development of dual purpose
Therefore, it is desirable to have plants which have high
fodder as well as high grain vyield. Both these attributes are
dependent upon several components, hence, assessment of
of different morphological
productivity is of vital obligation in sorghum. However, grain

yield is a complex character influenced by the

varieties.

the contribution characters to
which is
fluctuation of environmental cenditions. Studies on character
considering both panicle components and
developmental traits are limited in sorghum (Giriraj and Geond,
1983). Moreover, the efficiency of invariably
depends upon the magnitude of heritable wvariation and the
direction and association between yield and its components.
It is necessary to realize the relative efficiency of simultaneous
selection

association

selection

make reliable and
both for fodder and
grain yield. The partitioning of the total variability into heritable
and non-heritable components and the nature of relationships
are the pre-requisite tools for furnishing the multiple selection
criteria in discriminant function analysis (Biswas et al., 1996).
The discriminant function for

selection to
sorghum,

over straight

s ustainable improvement of

suitable index selection was
developed by Fisher {1936} and there is an immense scope to
adopt this function in sorghum. With the premise of the abowe
attitudes, the present investigation was aimed to constructa
simultaneous selection model by discriminant function analysis
based on wvariability and relationships of vyield and vyield

components in sorghum.

Materials and Methods
The investigation was conducted at Hajee Mohammad Danesh
University of Science and Technoloegy Farm in 1998. A set of
33 diverse genotypes including a local cultivar as check was
laid out in randomized block design with three replications.
The distances between the rows

and between the plants h
a row was 60 cm and 30 cm respectively. All the agronomic
practices were provided for each plot as and when necessary.
Ten plants

were randomly selected from each plot for

recording data on plant height (cm), fodder cutting maturity
{days), green fodder vyield/plant (g}, digestible dry matter/plant
(g), days to maturity, panicles/plant, panicle length (em),
grains/panicle, 1000-grain weight (g} and grain yield/plant (g).
Genotypic and phenotypic coefficient of wvariations were
estimated according to the method of Burton {1952]. Broad
sense  heritability and  genetic expressed as
percentage of mean were calculated following the method o
Hanson et al. (1956). Character association both at genotypic
{rgl and phenotypic (rp) levels were computed by the method
described by Fisher {1954) from the variance and co-variance
components. A total of 31 selection indices were constructed
by discriminant function technique(Hazel, 1943). The grain
was considered as 100 and the values of
worths scored by other indices were
judge the

advance

yvield/plant (g}
expected genetic
transferred accordingly to relative efficiency of

simultaneous selection selection for grain vield/plant

alone.

over

Results and Discussion

Analysis of variance revealed significant variations among the
33 genotypes for the characters under study. The genotypic
and phenotypic coefficient of variations were higher for grain
yield/plant, digestible dry matter/plant, panicle length and
fodder cutting maturity (Table 1). As it is foggy to assign
heritable wvariation with Gev and/or Pev, high heritability
coupled with high genetic advance expected in the next
generation, may be taken into account for prediction of
phenotypic expression of a character under selection {Johnson
et al, 1958). The heretability values for panicle length, fodder
cutting maturity, grains/panicle and green fodder vyield/plant,
but among them appreciable genetic advances were observed
for panicle length, green fodder vield, digestible dry matter and
fodder cutting maturity indicated that the characters are
inherited in additive genetic fashion (Panse, 1957). The
genotypic and phenotypic correlation coefficients were
computed in all possible combinations to assess the magnitude
and direction of relationships among the characters (Table 2).
In general, genotypic correlation coefficient (rg) was higher
than corresponding phenotypic  correlation  coefficient (rp),
suggested that the characters are transmitted through
generations with tightly linkage effects of the polygenes
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Table 1: Estimation of genstic parameters for different characters in sorghum
Characters IMean + SE Mean range 5% 5P Gawv Pov hh GA GAin 9% of mean
Plant height {cm) 106.00+1.285 97.25-112.20 9.26 22.82 2.8%9 466 40.63 3.87 3.80
Fodder cutting
maturity (days) 96.27 + 2.14 89.82-103.68 93.95 118.07 10.6 11.32 72.80 17.7%9 18.48
Green fodder
vield/plant (g) 49078 + 4.97 415.30-5615.69 830.89 1623.17 5.88 8.21 71.16 §58.08 12.03
Digestible dry
matter/plant {g) 17466 £ 3.36 167.00-181.29 488.32 §992.30 12.70 18.08 49.21 31.83 18.27
Days 1o maturity 138.00 + 2.91 124.55-149.00 50.12 162.86 5.4¢9 8.96 33.45 8.82 .18
Panicles/plant 245 £ 1.02 2.00-4.02 63 .63 108.16 3.24 4.28 5B 72 12.589 513
Panicle
length {cm) 2112 + 0.84 17.86-25 .40 7.07 778 12.64 13.20 0. 80 5.20 24 85
Grains/panicle 9B86.22 + 3.28 786.05-1000.06 3678.89 4895.80 7.91 21.78 76.78 108.38 11.00
1000-grain
weight (g) 18.05 + 1.83 18.72-23.13 1.88 2.38 6.59 8.64 66.70 4.02 22.26
Grain
yield/plant (g) 558.40 + 2.09 48 77-63.368 70.68 1368.72 17.23 20.88 51.69 12.43 22.03
T_able 2. Genotypic gl and phenotypic irp) correlation cosfficients among different characters in sorghum.
Characters Plamt Fodder cutting Green fodder  Digestible dry Days to Paniclesf Panicle Grains/ 1000-grain
he\iht maturity yle\dlpla;nt ma;tterlplam maturity plint length panicle Welih'[
Fodder cutting maturity rg 0.218
p 0.203
Green fodder yield/plant rg 0614 0.726**
rp 0480 0611~
Digestible dry matter/plant rg 0.593* 0.6894** 0.B10***
rp 0.810* 0.617 0. 724>~
Diays to maturity rg -0.397 -0.EB1* 0.208 c.198
rp -0.284 -0.692** 0.202 c.107
Panicles/plant rg 0.438 -0.3863 0.3684 0.384 -0.480
rp 0.618 -0.248 0.495 C.298 -0.380
Panicle length rg 0.6824* 0106 0.527 0.168 -0.5817 -0.487
rp 0.B73* 0.0B8 0.310 C.088 0.317 -0.326
Grains/panicle rg 0.488 0.276 0.228 0.476 0.639* 0.242 0.717%%
m  0.3658 0.200 0.198 0.368 0.576% 0.201 0.676%*
1000-grain weight rg 0126 0.456 0.506 -0.207 0.711** 0. 288 0.666 -0.4286
m 0110 0.408 0.493 -0.188 0.596* 0.189 0.480 -0.321
Grain yield/plant rg 0.431 0.737** 0.864* g.s11* 0.430 0.420 0.837* 0.477 0.638
m 0.336 0.6B9** 0.581 % 0.586 0.389 0.314 0.568*% 0.328 0.454

*, ** and *** significant at 5%, 1% and O.1% levels of probability, respectively

(Mather and Harrison, 1949). Whereas, phenotypic correlation
coefficient was higher  than corresponding genotypic
correlation coefficient for plant height with digestible dry
matter plant and panicles/plant; fodder maturity with days ©
maturity and green fodder vield/plant with panicles/plant,
suggested that the associations were flexible to environmental
fluctuation. The oppositely directed relationships like plant
height with days to maturity; fodder cutting maturity with
days to maturity and panicles/plant; digestible dry matter with
100 0-grain  weight, and grains/panicle with  1000-grain
weight, indicated that in addition to genetic and environmental
effects otherwise, physioclogical mechanisms might be involved
in such types of associations (Falconer, 1981). However, plant
height was positively and significantly associated with
digestible dry matter/plant and panicle length. Hussain et al.
(1992) reported positive and significant correlation between
plant height and forage vyield in Sudan grass. The results
indicated that with increasing plant height the later two
components The fodder cutting
maturity had positive and significant correlation with green
fodder vield/plant, digestible dry matter/plant and gran
yield/plant. Besides, positive and significant correlation were
observed between green fodder vyield/plant and digestible dry
matter/plant and grain vyield/plant, indicated that green fodder
and grain vyield sorghum
improvement. Amongst the significant

simultaneously increased.

considered  in
positive and

concurrently
other

associations, the strong relations of the vital components, viz.,

panide length, grains/panicle and grain vyield/plant, suggested
that the three components may be taken into selection m
sorghum. (1986) reported positive
correlation of grains/panicle with grain vyield. Akhond et al
{1998) suggested that for grain vield improvement, selection
could be made mainly on panicles/plant and grains/panicle.
Therefore, taking into joint venture of genetic parameters and
characters, fodder cutting maturity, green
yield/plant, digestible dry matter/plant and

Gomez et al also

association of
fodder
grains/panicle along with grain vyield/plant were considered m
discriminant function analysis.

A total of 31 selection indices along with genetic
worths and relative efficiencies over straight selection
are presented in Table 3. Wt is apparent that greater

the number of characters included in discriminant function,

higher was the efficiency over straight selection. The
maximum relative efficiency over straight selection was
realised when grain yield/plant (xq), fodder cutting
maturity (xj), green fodder vield/plant (x3), digestible dry

matter/plant (x,) and grains/panicle (x5 comprised the
selection index (l;;345). A plant breeder is always interested
have maximum genetic gain with
characters in selection function.
breeding exercise, ranking of the single character
index selection, grains/panicle is the key component to
construct selection sorghum. However, among the

incorporation minimum
Keeping eyes on judicicus

so far

index in
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Table 3. Discriminant function analysis on selected characters in sorghum

Index selection

Expected genetic worth

Relative efficiency owver straight selection {3

I,=0.158 x 12.43 100.00
1,=0343 % 1072 86 25
1,=.0219 %, 9.830 79.10
l,=0520 %, 7.890 63 46
Is=0.709 x 11.81 9259
;=0 206 % +0 391 %, 13 08 108 21
I, =0 396 x, +0.094 x, 1397 11237
la=0.448 x, +0.512 x, 13.55 108.00
=0 607 % +0 816 % 1687 135 74
;= 0.413 x,+0.027 x, 18.54 14916
l=0 293 x,+0 496 x, 19 85 168 05
ls=0.075 x,+0.608 xg 20.20 18320
ly=0 218 x,+0 259 x, 18 29 14717
lis=0.020 x3+0.921 x5 2269 18258
s=0.177 x+0.270 x5 21.91 176.26
he=0.810 x;+0.362 %+ 0,008 24,66 19836
hat =0 107 %+ 0 500 %+ 0 066 23 48 188 75
has =0 BE0 x;+0.222 %,+0.324 xg 24.99 201.04
gy =0 407 %, +0 506 x,+0 060 x, 16 39 131 86
lg =0 007 %, +0 616 x,+0.112 % 2693 216 67
I =0.586 x +0.168 x,+0.428 x_ 24,28 19530
Ly =0 170 %,+0 002 x,+0.129 x, 2351 18915
I =0 489 x,+0.718 %, +0.599 xg 27.66 22249
lye =0 184 x,+ 0 572 %,+0 196 x 2477 199 25
Iy = 0. 280 x5+ 0.095 %+ 0,703 xg 31.12 250.33
g =0 514 x,-0 328 % +0.600 x,+ 0 604 x, 3002 241 52
hs=0.100 % +0 370 x4+ 0.222 x,+0 460 x 32.22 259.19
Iy =0 702 x,+0 206 %,+0 151 %,-0 017 % 3080 247 82
s =0.284 x,-0.620 % +0.494 x,+0.167 xg 3287 262.05
lois =0 211 x,+ 0 069 x,+0 006 x, +0 836 g 29 74 239 23
2= 0.828 x +0.473 .+ 0.198 . +0 768 %+ 0,529 x 33.25 267.50

Where x,=Grain yield/plant, x,=Fodder cutting maturity, x,=Green fodder yield/plant,

two character combination functions a substantial gain of
182.58% was observed when green fodder vield/plant was
selected together with grain vyield/plant. It is obvious that the
index, lgs accounted a profitable efficiency (250.33%) as
compared to other three studied.
Nevertheless, cumbersome in breeding program, the four
character index, lia;s appeared to be highly beneficial over
straight selection. However, the tedious approach, 1kass might
be adopted while attention of a breeder is solely engaged for
increasing grain vyield in sorghum.

character  functions
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