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ASSULIATION ANALYSIS FOR DRY MATTER PRODUCTION AND
DISTRIBUTION IN- SORGUM -

S. PALANISWAMY®, M. N, PRASAD®, A R. MUTHAIAH and K. MOHANASUNDRAM®

Twelve advanced varieties of sorghum were -studied for their genetic potentialily
ol diy marter production and Its asseciation with grain yield. The genotypes showod
dilierential response (o biomass production ond grain yield, SPV. 351 was identifisd
as the best. The dry matter accumulation in the panicle accountéd for the major
propottion of the towsl DMP. A positive correlbtion between totall DMP and grain

yield: was- established. Panicle dry - matter

had the largest direct. effect on grain

yield. Plant height was negatively associated with prain yvield but jts. direct  effect

on grein yield was positive.

A knowledge on the inter-relat
ionship  between vyield determining
characters and their association with

saed yield is of paramount importance
in crop improvemant for-enhancement

of yield. There has been remarkable
breakthrough in increasing the vyield
potential of sorghum. However, an
analysis of the dry matter accumulation
in different components of the sour-
ce and its relationship to the sink(grain)

will certainly supplement the efforts
made by the plant breeders for further

improving the yield potential of this
millet. With this objective, the present

investigation was undertaken to study-

the total-bicmass production, its partiti-

oning to different plant parts.and their -

relationship: with -yield ‘in- sorghum,
MATERIALS AND METHODS :

The experimental material consis-
ted of twelve genotypes of sorghum
including five regional and two nali-
onal wvarieties and five pre-release

cultures. These cultivars were plan-
ted: in a randomised block design
replicatedr_thrice. Observations were.
recorded on five randomly selected
plants at maturity in each replication.
The plant components  were separa-
ted:and air dried for removing the
adhering moisture. Then the materials
were dried at. 70 C till uniform
constant weight. was: obtained . ( 48
hours).. Data .on mean single. plant
basis. were utilised for statistical
analysis. Correlation coefficients -both
at genotypic and phénotypic levels
were -computed: according to Fisher
(1954). Path- co-efficient analysis.
was done according to the-method
used by Deway and Lu (1959).

"RESULTS AND DISCUSSION :

The mean DMP and the proport-
ionate accumulation in wvarious
components and grain vyield are
presented in Table-1. Analysis of
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Tabln-1 Dry matter distribution in dilferent plant patts
Plant Aoot dry  Stem dry  Leal dry Paniclo Total - -G";min.'
Genolype height  waight woight  woight  dry wt,  blomas: yistd
{em) (g} (g) (a) fa) o) o2
Co 18 136.0 26.9 65.6 22.7 70,0 185.2 46,8
SPY 346 1660 231 654 257 60,7 1749 34,0
NS 23 1633 13.0 462 . 118 295 1005 177
Co 23 163,0 24 74.4 22.0 57.1 1776 379
cs 3541 162.3 18.3 72.9 20,1 59.4 170.8 40,9
SPV 386 1566 129  43.0 130 352 1042 277
SPV 126 1720 208 611 193 68,2  169.4'  4BE
SPV 476 1870 1.8 450 111 316 894 156
Co 24 169.0 12.4 37.6 13.8 388 102.7 26,2
co 21 154,3 164 620 140 444 1368 201
Co 22 116.3 261 788 270 630 1960 410
SPV 351 1436 243 766 228 858 2095 633
SE 3.7 13.4 1:7 10.9
co 7.7 27.9 3.5 22,8

variance revealed significant differences
among the twelve genotypes for all
the characters under study. Maximum
biomass and grain production were
observed in the . variety SPV.351.
The largest proportion of the total
biomass produced was observed to
be accumulated in the panicle, while
the stem accounted for the next
higher proportion of the biological

yield.

The phenotypic and genotypic
correlation coefficients are presented

in Table-2. The grain yield in sorghum
had strong association with the dry
matter accumulated in the root, stem,
leaf and panicle. The dry' matter
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accumulated in the panicle had a
significant positive _aésociation with
that of root, stan'} and leaf both at
phenotypic and genntypi'c levels.
These findings are in conformity with
those of earlier workers (Basu and
Reddy, 1871, Patel. et a/. 1981)
This close relationship suggested
that selection of genotypes on the-
basis of panicle weight perse could
produce superior types.

Results of path analysis are
presented ' in. Table-3. Panicle dry
rﬁaltgrhad':ha largest direct effect
en grain yield than any other com-
ponent. A similar observation was
recorded” by Kulkarni et &/ {1531}.'



September,. 198¢

DRy MATITER PRODUCTION IN SORGHUM

".Table-2 Correlation  coefficients
Root . Stem Lenl Earhead Pi. W Glumes  Grain yield
Raat 1 .l".'.IDEI 0.831% 1.030%* 0,975%* —1.675%* 1.034%= 0,902
0841% 0.823%" 07617 —0,315 0, 734" 0.657"
Stem 1.000 1.080%* 0.980** —1, 768" r.8aa"" 0,918
0,680 0,699 —0,206 p.532° 0.619*
Leal 1,000 0,899% —1,464"* 0.822%s 0.805%
0,750 —0.340 0.722%* 0.635*
Earhuad 1.000 —1.498%* 0,960%* 0.977*
—0,1581 0.818% 0.064%=
Pl. ht, 1.000 —1,469% —1.873**
0.248 —0.,133
Glumes 1.000 0.803**
' 0,744%"
Grain yiels 1.000
*  Significant at § percent level.
#& gignificant at 1 parcent level.
Upper row - Genotypic correlation coefficient,
Lower row - Phenotypic corelation coafficient, -
Table 3 Ditect and indirect elfects
Root Stem Leal Earhead PL. ht. Glumes Correlation
with grain
yield
Hool —a. 1407 —(,3132 0,1895 1.86356 —0.4368 —0,2605 0.8027
Stem —0.1310 —0.3353  0.1868 1.8740 —0.4613 —0.2263 0.9130
Leal —0,1450 —{0,3633 01663 17191 —0,3820 —0,2071 0.B080
Earhead —0.1372 —0,3289  0.1682 19108 —0,3310 —0.2418 0.8771
Pl In 0.2357 0,6832 —0.2688 —2.8643 0.2608 0.3700 —1.6735
Glumes —0,1456 =—0,3014 01510 1.8349 —0.2832 —0.2518 0.80328
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The positive correlation between the
panicle dry matter and grain yield
(0.8771) was mainly due to its dir-
ect effect (1,89108). Eventhough the
stem dry matter had a highly sig-
nificant  postive  assocation  with’
grain yield, its direct elfect was
negative. The high correlation was
observed due to its indirect influence
vig lsaf and panicle. Among the
components studied. plant height
revealed a negative association with
grain vyield. However, its direct
effect on grain  yield as- well as
indirect effects through roots and
stem were positive. The negative
correlation may be due to its higher
indirect effect through panicle dry
matter which was confirmed by the
negative correlation between  panicle
dry matter and plant height. Simiiar
observations were reported by Patel
etal. (1980) in sorghum.

Jal 730,

The dry matter accum_ﬂa ad fn
the roots also had no dmact cunm-
bution 10 grain yield  evén: thnugh
its correlatian with grain y:eld wbs
positive and s:gnufmsn: It mﬂuer:-cnﬂ
grain yield through Iﬁﬁ"l and Danh:lﬂ ﬂrv
matter,

Thus the present study  revealad
that the panicle dry matter. accaumeﬂ
for the major proportion of the'total
biomass for which there were génu?
typic differences. The penicle dry
matter had the highest. direct’ effect
and the dry matter accumulaied in
root and stem had no direct influ-
ence on grain vyield, Plant height
tended to decrease yield. The variety
SPV. 361 had the efficiency for
high dry -matter production: and- hlgn
grain yield,
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