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ROLE OF GROWTH REGULATORS ON NUTRITIONAI
COMPOSITION OF GRAIN SORGHUM

BHOSALE A N, ¢

Significant increase inthe grain yield and improvement In tha nutritional compasilion of
sorghum praing waie obiained when the crop was sprayed wirhligmmhmg::lmg.-'g"v.r:_;
2, 4-0, simazine, cycocal and atrataf, While, 2, 4-0 and simazive increassd the grain yiold
to the maximum extznt, the foliar sprays of cycocel, attatal (and $amatme} proved io he
most efactive in improving th2 nutritional compesition of gmghum grains.

. Plant growth hormanes and their
chemical analogues have been known
toinfluence plant processes, including
the protein synthesis, The effects of
herbicides such as S-triazine com-
pouuds on biochemicsl events like
activities of enzymes relating to nit-
rogen and carbohydrate metabolism
are being elucidated (Wu and Sal-
unkhe, 1974 and Desai and Khanvilkar,
1977). The bioregulation of nutri-
tional composition of plant products,
achieved through conirol of specific
metabolic pathways by externally
supplicd synthetic growth substances
can be of a great practical value

for' developing a new technology
to slove the food and nutritional
problems.

Most of the studies reported so
far are only indicative and experi-
mental nature. Further studies are
needed in search for more powerful
and less expensive chemicals. The
canfirmation of the preliminary con-,
cepts regarding the role of arowth
substances will require unequivocal

demonstration of increases in yield -

and improvement in quality of plant
products when they are treated witiy,
chemical growth regulators. '

Sorghum has been a major sourct |
of feod for millions of people in the
less developed countrias of Asia anc:
Africa. Improvement of “yield ant.,
quality of food crops-like sorghum
offers an excellent opportunity fot
mitigating the protein. hunger in this
region. The effect of 4 growth sub-
stances viz, 2-4:D, simazine, cycocel
and atrataf on the yield and gquality
of 3 grain sorghums was therefore.
studied under pot-culture conditions.

MATERIALS AND. METHODS

The seeds of 3 sorghum cvs.
(Sorghum bicolor L) viz, CS-3541,
1S-11758 and Gulbhendi; obtained
from the Sorghum Breeder, Mahatma
Phule Agricultural University, ‘Rahuri.
were grown in pots under green
house conditions during the Kharif
season of 1978. The medium black,
calcareous soil collected from the
central farm of the Mahatma Phule
Agricultual Unirversity, Rahuri, was

* Soil Enginesr, Dry Farming Research Station, Post Box MNo. 607, Solapur-413 002.
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fert:hzeﬂ with 1,10 g N, 0.5 g P and
0.55 g K per pot { 10 kg soil) in the
form of -urea, superphosphate and
muriate of potash respectively and
used for the experiment.

Four growth regulators and their
concentrations used were as follows:

1. Z. 4-dichlorophenoxy acetic acid
(2, 4-D}), 100 ppm

2. Simazine, 50 ppm (1.00%10-4M).

3. (2-Chloroethyl)-trimethyl ammo-
nium chloride (cycocel ar CCC)
2000 ppm (1,27 x10-2 M),

Atrataf. 50 ppm (4.64 X 10-4M).

The concentrations of the growth
rrgulators used were such that they
vrere effective physiologically (Desai
end Khanvilkar, 1977). The crop was
mrayed with respective growth regu-
tamr solutions after full anthesis and
10 days thereaftér until maturity (3
sprayings). Five growth regulator
reatments, including the control (dis-
tilled water) with 3 cvs. of grain
sorghum were replicated 3 times in a
completely randomised design. Three
plants were grown in each pot. Care
was taken to irrigate the pots as and
when required and 1o control the
pests and diseases.

Analytical methods ;

The moisture, crude protein, true
protein, crude fat (ether extract),
crude fibre, ash, P and K in grains of
sorghum were estimated by following
standard procedures describéd in
4.0.A.C. (1975). The P was deter-
mined by vanado-molybdate yellow
rolour method (Jackson, 1958). The

(4.52x10-4M),
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differéncé i. e. by substraction of the
total of all the constituents from 100.

RESULTS AND DISCUSSION

The foliar spray of 4 growth re-
gulators viz, 2, 4-D, simazine, cycocel
and atrataf significantly influénced
both. the grain vield and chemical
composition of sorghum  grains
(Table). The 2, 4-D treatment,
followed by simazine, increased the
grain vyield to the highest extent.
While all the chemical treatments
significantly enhanced the crude and
true proteins, soluble sugars, fat and
mineral matter content of sorghum
grains; the total carbohydrate and the
fibre contents decreased significantly
(P=0.01). The most effective treat-
ments enhancing the protein content
were simazine for crude protein
(11.40 to 14.439%) and cycocel
for true protein (8.76 to 11.48%).
About 76 to 80Y%, of the total protein
of sorghum grain was a true protein
fraction

Atrataf followed by cycocel in-
creased the contents of soluble
sugars and crude fat most signifi-
cantly. The total mineral matter
(ash), P and K contents of sorghum
grain were also enhanced signifi-
cantly; cycncel and simazine were the
most effective treatments in this

. respect.

total carbohydrates were obtained by’
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It is of interest to note that there
was a significant reduction in the
conteris of crude fibre (1.73 to
1.12%,) due to.atrataf and in total
carbohydrates (73.93 to0 67.88%,) due
te simazine treatment,
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“ |nfluences of « growth hermanes on the nulritional

‘Wal 1. Ha R

compaziiion. and, Aiaid ol - sarahus

Grnwih rﬂgulnlar trentmnntf

Constitutents?, oz ot S L EL DU
' Control 2,4-D Simazina  Cycocel  Atratal | (P=0.01
Total protein 11.40 13.45 14.43 13.27 12.42. 0a3es 1 EE.U
Trun protein 878 11.28 11.36 - 11.48 ~11.08 4 - O3k 701,396
Soluble 5ugars 2.53 37 43 4.80 4,93 . 0:34%% ,.1.32
Total carbohydrates 7343 70.71 BB.51 67.88 19 _gazw 1.533
Fat 3.62 4.21 $3.95 4.30 Ta57. 7 To05%¢ . 0490
Fibre 173 128 - 1.27 137, 1Az . 0.05%F . 0190
Ash 1.81 2.10 2.29 2.38 213" '0.05%¢ 0.190
Phospharus 0.83 1.18 1.28 1.28 1.26 * 0.0%3%¢ (.089
Potassium . 0.29 0.38 ,0.48 0,40 © 045 Q0108 0.033
Grain yield (g/pot) 7.5 13.02 11.36 8.53 9.43 0.86%% 3.34

1. The ligures are average of 3 replication and 3 cus,

«¢ — Sinnificant a1 P = 0.01 S.Em, (4] =

‘The enhancement in the grain
vield and protein content of crop
plants in response to the foliar sprays

of growth regulator chemicals HRave '

been reported Patiland Kale,(1975) Gill
et a/. (1976) and Desai and Khanvilkar,
(1977). 2, 4-D probably acts on the
protein portion of an enzyme and in-
fluences the nucleic acid metabolism
causing anincrease in the contents of
nucleic acids and protein (Key et al,
1967 and Moore, 1980) Freiberg and
Clark (1952) attributed the effects of
2, 4:D to the redistribution of nitro-
gen within the plant. The proteases
and peptidases were influenced and
were more active in stems and leaves
where more protein was synthesized.
Singh and Salunkhe (1970) demonst-
rated that foliar sprays of 5 ppm of

S-triazine compounds on bean plants

increased the activities of nitratere-
ductase, adenosine triphosphatase,

of sa rghum

Standard error- of tm:mam mﬂanm
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phosphorylase, transaminase an:
alpha-amylase. The significant in
crease observed in.the, grain yielc
protein content.and.other nutritions
components of sarghum grain may b
ascribed to the probable effects o
growth chemicals on the activities o
enzymes such as: nitrate reductase
glutamate. dehydrogenase and trans
aminases required to produce mor
amino acids for the increased “proteil
synthesis (Wu and Salunkhe, 1974)
The stimulation of hydrolytic enzyme
like starch phosphorylase and.alpha
amylase ‘in response to the growtl
regulator treatment such as 2. 4-[
(Wort and Cowie, 1953), coul
account for the significant decreas
in the contents of total carbohydrate
and crude fibre, It-cen be inferre
from the results obtained that th
yield and nutntmna! ccomposition ¢
grain s-::-rghum can be improved b
foliar sprays of growth substance:
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‘ Ramcop, Ramsulf (Wettable sulphur)., |
Sulphur dust,, Ramfix., Copper sulphate Etc., i

533



