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Abstract

Effects of soaking seed with plant growth regulators viz., Indole acetic acid (LAA), Abscisic acid (ABA)
and Kinetin each at 10° M on Glycine max (L.) cv. NARC-1 was studied. Kinetin was found to be most
effective in increasing the yield, oil as well as ash contents. Greater seed oil content were found in ABA and
Kinetin treatment. Maximum ash contents and seed weight were found in Kinetin treated seed as compared to
control. The absorbance for ethylene at 412 nm of nodules was found to be significantly different from that of
the control with maximum value recorded in Kinetin and minimum in IAA treated seeds.

Introduction

Soybean is considered as one of the oldest food crops of the world due to its good
quality oil, protein contents and soil enriching properties. Oil and fats are essential
items in the human diet, besides providing energy they improve the taste and platability
of food. Qils and fat also play an integral role in cell formation and the function of cell
membrane (Gandhi er al., 1985). There are reports where seed treatment with ABA
increased grain yield in water stressed plants of sorghum (Troare & Sullivan, 1990).
Experiments were carried out to study the effects of soaking of soybean seeds with
growth regulators on oil content, nitrogen fixation and yield.

Materials and Methods

Seeds of soybean (Glycine max L.) cv. NARC-1 were surface sterilized with 0.1%
Mercuric chloride solution for 2 min. Seeds were then soaked in aqueous solution of
IAA, ABA and kinetin (each at 10°M) for 6 h and then inoculated with Rhizobium
Japonicum strain where 1 kg seeds were inoculated by wetting with 16g of inoculum in
48% sugar solution in large Petri plate and thoroughly mixed to provide a uniform
coating of inoculum on the seeds. Seeds soaked in distilled water served as control. The
seeds were sown in earthen pots measuring 24x30 cm?’ filled with mixture of sand and
soil in 1:3 ratio and kept under natural environment during mid August till maturity.
During this period the photoperiod was 16 h and the temperature ranged from 27-38°C
night/day and relative humidity varied from 61-81%. Organic manure and DAP
(Diammonium phosphate) 1:10, in each pot were also added.

Nuclear magnetic resonance (NMR) was used to analyze the oil content of seeds of
treatment and control plants at harvest following the method of Baily (1977) and Ro-
bertson & Windkam (1981). Ash content of seeds from treated and control plants was
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determined at harvest following the procedure of AOAC (Anon., 1982). Ten week old
plants were harvested for nitrogenase activity using absorption for CzH  at 412 nm at
flowering stage.

Nodules 1g were incubated in 30 ml McCartny's vials with rubber stopper, 2 ml of
air was removed from the vial with syringe and 2 ml of acetylene were injected. Plant
nodules were incubated with acetylene for 90 min., at 22°C, thereafter, 2 ml of gas
phase were removed and injected in McCartny's vials containing 1.5 ml of oxident
solution (40 ml of 0.05 M NalO,, 5 ml of 0.001 M KMnO,, adjusted to pH 7.5 with
KOH, diluted to 100 ml). The absorbance for C2H 4 at 412 nm was determined after 60
min. A blank was prepared with all the reagents, incubated and mixed for the same
period and absorbance value of the sample was subtracted from that of blank (Larue &
Kurz, 1973).

Results and Discussion

Some of the plant physico-chemical parameters as affected by growth regulators
and Rhizobium inoculation on soybean are presented in Table 1.
Seeds weight: The DMRT showed that the seed weight plant” significantly differed
(P <0.05) among the treatments as compared to control. However, IAA and ABA were’
non-significantly different from the control. Kinetin showed 36.4% maximum yield and
large sized seeds than that of control. The minimum value was recorded in ABA
(16.76%) and IAA (13.9%) treated seeds as compared to control. Maximum seed
weight and large seed size in kinetin treatment may be attributed to increased transloca-
tion of assimilates from vegetative to reproductive stage. ABA inhibits o amylase
synthesis by inhibiting the accumulation of translatable mRNA rather than the transla-
tion of existing mRNA as has been suggested by HO & Varner (1976).
Oil Content of Seeds: Data of oil content of seeds when subjected to ANOVA showed
significant differences (P<0.01) amongst the treatments. A significant increase
(P <0.05) in oil content of seeds was due to kinetin 3.62% and ABA 2.95% treatments
as compared-to IAA 2%. This is in accordance with the report of Ruth & Chris (1989)
which showed that embryo lipid content increased under high exogenous ABA with
preferential accumulation of eicosenoic and erucic acids, the predominant fatty acid
constituents. \
Ash content of seeds: DMRT revealed significant differences (P <0.05) due to all three
growth hormones than that of control. Maximum increase (2.25%) in ash content was
found in kinetin treatment. This may be due to growth promoting effect of kinetin-
induced increase in dry matter production. According to Berridge & Ralph (1971) kine-
tin mobilized the starch reserves and increased the flow of sugar in Chinese cabbage.
. The minimum ash content was found in IAA (-11.26%) and ABA (-10.6%) treated

seeds. P

Nitrogenase Activity (Absorbance for CZI-I  at 412 nm): Maximum value was recorded
in kinetin treated seeds (17.85%) as compared to ABA (10.7%) and IAA (-64.2%). The
IAA-treated seeds showed minimum value. The value for kinetin and ABA-treated
seeds was significantly lower than that of control and IAA effect was significantly
higher than that of the control.
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Table 1. Plant Physico-chemical parameters as affected by growth
regulators and Rhizobium inoculation on Soybean.

Treatments  Nitrogenase activity Oil content of seeds Seed weight Ash content

of nodules . plant” (g) plant! (g)  of seeds

(O-D at 412 nm) plant! (g)
Kinetin 0.3300a 18.59a 0.5483a  4.310a
ABA 0.2500¢c 18.47a 0.3343b 3.765b
IAA 0.1000d 18.30b 0.3456b 3.740b

Control 0.2800b 17.94¢ 0.4017b 4.215a

All such means which share a common letter are non-significantly different, otherwise they differ
significantly at P <0.05 in accordance with DMRT.

Musgrave et al., (1982) and Raskin & Kenda (1984) have reported that GA and
Kinetin cooperate with ethylene alleviating many of the stresses in rice and other plants
at various developmental stages. Bano & Hillman (1986) reported that the development
of root nodules was variously effected by ABA treatment, type of magnitude of the
effect depend on the developmental phases of the root nodules at the time of ABA
treatment.
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