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DRY MATTER ACCUMULATION AND DISTRIBUTION AT DIFFERENT
GROWTH STAGES IN RELATION TO GRAIN YIELD IN SORGHUM"

5 OPALAMISAMY M, N, PRASAD K. MOHANASUNDARAM mnd 5.0 EHEE-HANGASAM?

The dry matter production and distribution in sorghum revealed that there are genbtypic
differunces in different components of the source. An increase in TDM from . hool leal
stage 1o graln maturity stage was observed  but the stem and loal dry mattdr .showed  a
decreasing trend as there was a proportionale Increase in the penicla diy matter. The
sconomic yield was in ascordance with the biological yield and the hawvost Indoek: was
indicative of the hiologicel cfficiency of tho genotype,

Breeding for  higher vyields
necessitates consideration of gene-
tical, physiological and environ-
mental factors capable of influencing
agricultural yields. Studies on the
physiological analysis of yield have
clearly brought out the differential
yield response of sorghum varieties
and it has necessitated to determine
the efficiency of dry matter production
by different genotypes at wvarious
growth stages of the crop. With this
background, this study was under-
taken and the results are reported.

MATERIALS AND METHODS

The material for the present
investigation consisted of 12 varieties
of sorghum, Of them, five are released
varieties from Tamil Nadu Agricultural
University, two are All India varieties
and the rest are under pre-release
tests. These ganotypes were raised
in a randomised block design repli-
cated thrice. Each genotype was
grown in a ten row plot of 3m long.
The usaul spacing of 45 % 15 em
and other agronomic practices were
adopted. Five rows in each plot
were utilised for pre-harvest obser-

vations and the remaining five rows for
observations at the time of maturity.
Observations on the total dry matter
produced and the dry matter
accumulated in  the root, stem,
leaves and panicle. were recorded
at  three distinct growth stages
of the crop viz; boot leaf stage,
dough stage ‘and  physiological
maturity  stage. Five  randomly
selected plants maturity stage. Five
randomly selected plants from .each
variety in each’-repficati'ﬂn were utili-
sed for recording observation on even
dry basis and the data on mean single
plant basis was taken for statistical
analysis.

RESULTS AND DISCUSSION

The total dry matter  produced
)y the different genotypes at the
ithree stages and their proportionate
accumulation in the root, .stem;
leaves and panicle are presented
in Tables-1 & 2 There were signifi-
cant differences among the varieties
for DMP at all the three stages.
They also performed differently for
grain -yield,

There was an increase in total
dry matter of the plants from the boot
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leaf stage till maturity. However, the
total dry matter accumulated in the
‘roots did not show any significant
difference from one stage to another,

The proportion of total dry matter
accumulated in leaves was higher in
the boot leafl stage (21.03 per cent)
and as the crop growth advanced to
ripening stage, it gradually declined
to the lowest at the final stage
(12.24 percent). A similar observation

was recored by Krishnamurthy et. a/.,
(1976) in sorghum. As regards the

stem dry matter, a similar trend was
observed, But the stem weightstarted
to decrease at a faster rate in matu-
rity phase is from47.10 percent during
boot leaf stage it declined 1o 39 90

per cent at maturity. Similar decrease
in the dry matter of vegetative parts
has been observed by Qizumi et -al.
(1965). This leads one to think that a
certain amount of the photosynthates
may perhaps get translocated from the
stem to the ears in addition to current
photosynthates,

In contrast to the accumulaticn
of dry matter at the vegetative parts,
a marked increase in the DM accul-
ation was observed in the panicle
The number of grains which a geno-
types is capable of producing is fixed
well before the bloot leafstage. Hence
any increase in the dry- matter of
the panicle should go 1o fill up
the grains. In the present study, there
was an increase of 7.12 per cent from
the boot leaf stage 1o dough
stage and 11,50 per cent increase
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from maturity stage to dough stage.
This increase in panicle dry matter
almost corresponds with the propor-
tionate decrease in leaf and stem
dry matter. The increased rate of dry
matter in the ear and decreased leaf
and stem dry matter indicate that
materials assimilated by the vegetative
parts during active photosynthetic
process were transferred to the ear
for filling the grain. Ronald et af
(1966) were of the opinion that
major portion of the total dry matter
of corn was from earhead only. Basu
and Reddy (1971) also reported an
increased rate of translocation from
vegetative parts to panicle in
sorghum.

There were significant differences
among the genotypes in panicle dry
matter at maturity. SPFV 351 was
better in the proportion of dry matter
accumclated at maturity stage, This
may be due to contribution from the
photosynthetically active parts of the
plant during grain filling stage and
accumulation of greater amount of
dry matter in the larger number of
grains (sink). Besides, the extent
of translocations of metabolites from
source to sink may be another factor
operating here. Similar observation
have been made by watson et al,
(1958) in barley, Krishnamurthy
(1868) in barley and Krishnamurthy
et al. (1976) in sorghum,
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Table-1. Distribution of Total Dry Matter (TDM)

—_—

Gonotype Boal leal stage Dough stage
Pmr;mliun in pereent Proportion in percont,

TOM Root Stom |eal Panielo _TDH Roat Stem. | Leaf. Panicle
SPV 346 144,89 1423 5238 18.97 14.42 136.56 14.66 41.52 2089 2203
Co 18 9419 1818 4019 2344 1849 128.88 15.02 2424 19.98 '3_0_75,
TNS 23 8486 1476 5314 17.44 1466 9090 17.06 4510 1540 2245
Co 23 14228 1419 5583 1831 11.87 16238 14,32 49,48 1500 21,20
CS 3541 93.99 1779 3957 2570 16,94 12838 1430 4382. 1819 2369
SPV 386 77.32 17.66 37.50 2607 18.77 99.96 1523 3811 17.03° .29.63
SPV 126 91,76 16.23 3265 26.91 24.21 147.35 13,61 49,92 18.25 18.22
SPV 475 63.62 1843 4217 20.84 18.56 97.39 1585 4174  16.63 26.67
Co 22 €8.95 16.47 4350 21.94 18.02 8526 14.29 3853 16,93 30.19
Co 21 7972 1659 44.02 21.90 17.49 10869 14.26 44.99 1612 24.63
Co2d4  1353% 16.12 50.05 18.16 15.68 146.60 17.03  40.96° 19.45 22.56
SPV 351 180,06 15.13 52168 17556 15.16 170.10 1520 . 49.47 1655 1878

Mean 102.14 15,24 4710 21.03 16,62 125.38 15,02 43.66  17.56 23.74

Table-2, Distribution of TOM and grain yield

Harvest stage

Praportion in percent

: Grair Grain as

TOM Root Stem Leaf Panpicle yiold percent of
Genotype a. TOM at
maturity
SPY 346 185,32 14.54 35.28 12.24  37.83 46.83 25.26
Co 18 175.11 132.20 37.38 1471 2471 34.06 19.45
TNS 23 100.52 13.00 45,85 1176  29.29 17.78 17.66
Co 23 17772 1356  41.89 1239 32,18 3710 20.87
£S5 3549 170.85 10,72 4272 11,80 3476 40,96 23,97
SPV 386 104 32 1239 412 1261 3379 2770 26 55
SPV 126 169,65 12.30 36.09 11.28 40,23 48 53 28.62
SPV 475 89 55 11.88 4526  11.15° 3171 15.66 15.73
Co 22 102.76 12.06  36.64 13.42. 37.88 26,23 25,52
Co 21 137.08 12.08  45.27 10,21 3244 29.16 21.27
Co 24 196.12 1240 40.43 13.82 3134 41.03 21.02
SPV 351 209,65 11.59  36.56 10.90  40.95 £3.36 30.22
Mean 152.28 1261  "29.90 12.24  35.24 23.44
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Table-3
HI incl, Relative Hl excl. Relative Grain yield Relative

Genotype root ODMP  Rank root DMP rank Per se rank
SPV 346 0.252 5 0.296 4 46.83 3
Co 18 0.195 10 0,224 10 34,06 7
TNS 23 0.177 11 0.203 11 17,76 14
Co 23 4,208 9 0.242 9 37.10 6
CS 3541 0.240 6 0 2689 6 40,96 5
SPV 386 0 265 3 0,303 3 27.70 g
SPV 126 0.286 2 0,326 2 48.53 2
SPY 475 0.157 12 0.179 12 15.66 12
Co 22 0.258 4 0.290 5 26 23 10
Co 21 0.231 7 0,242 8 29.16

Co 24 0,219 8 0,243 7 41,03 4
SPV 351 0302 1 0.342 1 £3.36 1
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The harvest index which is the
refationship of the total biological
yield to economic vield or grain
yield helps 1o visualise more clearly
the performance or efficiency of
varieties. The ultimate economic
yield is only a fraction of the total
dry matter accumulated by the plant.
The proportion of the total dry
malter converted into grain ranged
from 15,73 per cem in the variety
SPV 475 wo 30.22 percent in SPV
351, The variation in the proportion
(Harvest index) reflected on the
differences in the total dry mat:er
produced. The harvest index tended
to rise progressively with increase
in biological vield. This situation
appears to be a common feature
of all cereals as reported by Donald
and Hamblin (1976).

The harvest index was measured
by two approaches. Economic vyield
or grain yield remains the same.
While estimating the biological vield
the dry matter of roots is usually
left out. In the present study, the
harvest index was calculated with
and without including the roots and
the results obtained are tabulated
below along with grain vyiele per se

The relative ranking of the harvest
index did not change in whichever
way the biological vield is estimated

and that the root dry matter remains

almost unaitered even though the
total dry matter showed a progressive
increase from boot leaf stage to
maturity. This factor explains the
constant ranking of the Harvest
Index whether it includes the root
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dry matter or not, As opined by Adams.
(1967) the biological- yield and har—-_
vest index are the simplest instru-
ments for better analysis ‘of the
growth of the cereals and serve as
valuable criteria for the assessment of
performance of the genotypes.

REFERENCES

ADAMS, M.W, 1867, Biological yiold component
compensation in crop plants with reforence
to Field boan Crop Scp ¥ - BOE

BASU, A.R. and P.R. REDDY. 1971. Rate of dry
matter production in différent . plant parts at
various stages of growth in sarghum, The
Andhra Agrie. s, 18 ; 85-90 '

DONALD, G, M. and. HAMBLIN, J. 1576. The
biological yield and harvest index of cereals
as agronomic and prnm broeding creteria, Ad -
vances (0 Agroagomy, #8 @ 361-405

KRISHNAMURTHY, K. 1968, Physiolonical say.
rees of variation ‘in wheat vield. Varietai ana-
lysis of yield structure Mysore . agrie Sej,
£ ; 206-213

KRISHNAMURTHY, K, B. G. RAJASEKARA, G,
RAGUNATH and M. K, JAGANATH 1978,
Pantern ol dry matter accumulation and distri-
Jution In-Sorghum (Sarghum Nul gare Pers.)
Mysore J, sgric, Sei, 70 ; 161-168

QIZUMI, H.. 1GUCHT, T. IUVYAMA, 5. and

TRAUMOTO, |, 1965. Forage sorghum studi-

res ot Chugoku = Agricultural Expatiment
Station Sorghum Newsletter, 87 : 43-44

ROMALD, R.J: K.EMe. CLINE, L; J. JOHNSON,
EW, KLOSTERMAN' and G.P. TRIPLATT.
1866. Corn plant maturity. |. Changes in dry
marter and protein digtribution in corn plant.
Agron, J, 58 - 151-53

WATSON, D.J., THCIFINE G.N. and FRENCH_
5.A.W, 1958, Fhysiciogical causes of
differences in grain yisld between variotios
af bharley, Ann Bet 22 - 321-362



