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ABSTRACT

Seeds of sesamum cv. C-50 and type-13 were soaked in a-amylase solutions (0.1 % to 3 %) for 18
hours before sowing. Presoaking upto 0.3 %, of the enzyme solution increased the plant height,
number of capsules on the main branch, fruiting length, seeds per capsules and the oil content of the
harvested seed, but decreased the days to maturity and protein and soluble carbohydrate content of
seeds. The grain yield also increased significantly in cv. C-50. Treatment with higher concentrations
of the enzyme solution had the opposite effect on most of these parameters. Soaking with 0.2 77 had
given the maximum beneficial effect and lowered the maturity pertod by 15 days.

INTRODUCTION

OBILIZATION of endosperm reserves during the

germination of cereal grains is accompanied by
the action of several hydrolytic enzymes, which
become operative®. a-amylase, the enzyme responsible
for starch hydrolysis in association with f-amylase and
endo-fB-glucanase, is synthesized (induced) during ger-
mination? and is under the direct control of gibberellic
acid>~°. In oil seeds, direct involvement of amylases
has not been shown. However, Yamada’ reported that
in castor, lipids from different parts of the seed,
especially cotyledons and endosperm, disappear
during germination followed by gradual accumulation
of carbohydrate upto 4 days. In oilseeds, fats get
converted to sugars®™® which are transferred to
embryo. Thus, sugars are essential for seed germi-
nation and the seedling growth of ol yielding piants,
and a-amylase can play a catalytic role by increasing
the availability of sugars. This has been amply de-
monstrated, though indirectly, by the effect of gib-
berellic acid in inducing normal growth in certain
dwarf varieties of garden pea and some single gene
dwarf mutants of maize, and enhancing elongation in
other plants’®, The exogenous supply of a-amylase
should, therefore, behave partly in a manper similar to
the effect of gibberellic acid viz the increase in rate of
plant growth. The only limitations being the perme-
ability of the imbibing seed to this enzyme and the
damage done to other tissues by the enzyme. The
present study describes the effect of pretreatment of
seeds by a-amylase on the biometry of the sesame plant

and the biochemical composition of the harvested
seeds.

MATERIALS AND METHODS

The seeds of sesamum vanieties C-50 and Type-13
were obtained from the All India Coordinated
Research Project on oil seeds (sesamum), University of
Udaipur. Field experiments were done in plot size 4 m
x 4 m with a plant-to-plant distance of 15 cm and row-
to-row distance of 30¢m. The seeds were soaked in
various concentrations of a-amylase solutions (0.1-3 %)
for 18 hr at 20°C. The control was soaked in distilled
water only. The treatment seeds were sown by hand
dibbling. A basal dose of fertilizer N:P:K
(30:20:20kg/ha) was used. Developing seeds were
harvested at varying time intervals after flowering.
Data for two consecutive years with three replications
for each treatment were collected.

Analytical procedures:

Oil content was determined by the method de-
scribed in AOAC'!. Crude protein, fatty acids, total
free amino acids and water soluble carbohydrates were

estimated according to Snell and Snell? and free fatty
acid by the method of Radha Pant et al.'?

RESULTS

The effect of presoaking of seeds in a-amylase
solution on the biometry of the plant s given in tables |
and 2 and on the chemical composition of the harves-
ted seed in tabies 3 and 4 for varicties C-50and type-13
respectively.
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Table 3 Effect of pretreatment of seeds with a-amylase on the chemical composition of harvested seeds of sesame var. C-50

i —

Soluble Free Free
Pretreatment carbo- amino fatty
a-amylase Moisture Protein Oil hydrate acids acids
(%) (%) (%) (%) (%) (7o) (%)
Control 4.1 26.85 47.05* 12.41 237" 1.16
0.1 4.5 25.78 49.85 12.34 2.95 0.96
0.2 4.3 24 45* 51.30 12.33* 3.15 0.94*
0.3 44 25.14 49.23 13.48 2.70 0.97
0.4 4.3 25.65 47.66 13.54 2.6l 1.19
0.5 4.2 ' 26.06 47.85 £3.56 2,57 1.43
1.0 4.0 26.78 4737 15.84 2.50 }.23
20 43 26.89 47.37 15.79 2.49 1.20
3.0 43 26.99 47.37* 15.85 2.45* 1.07
S. Em, 0.11 0.44 0.38 0.10 0.08 0.03
C.D.5% 0.32 1.24 1.07 0.29 0.23 0.07
C.D.1Y% 0.43 1.67 1.43 0.39 0.3]

_ il — L S el

0.10

Underlined figures indicate maximum value. *Minimum values.

Table 4 Effect of pretreatment of seeds with a-amylase on the chemical composition of harvested seeds of sesame var.

Type-13.

Soluble Free Free
Pretreatment carbo- amno fatty
a-amylase Moisture Protein Ol hydrate acids acids
(%) (%) (7 () A (%) A
Control 318 25.97 48.10 11.35% 2.23 [.21
0.1 3.9 25.85 49 .20 12.68 1.86" 0.97
0.2 4.1 25.40* 50.68 12.38 |.89 0.75*
0.3 4.0 26.11 47.90 13.20 2.22 1.21
04 39 26.03 47.76 13.93 2.96 1.21
0.5 40 26.10 46.56 13.92 3.21 1.24
1.0 4.3 26.40 46.32 14.05 2.91 1.45
2.0 4.0 26.40 46.26 14.20 2.54 }.44
30 3.8 26.86 46.25" 14.24 2.59 1.43
S.Em + 0.10 0.12 0.27 0.21 0.06 0.04
C.D. 5% 0.28 0.33 0.78 0.60 0.17 0.10
C.D 1Y 0.38 0.44 1.04 0.80 0.22 0.14

il

Underlined figures indicate maximum values. *Minimum values.

Pre-soaking in 049, and lower concentrations of
amylase solution:

The treatment of C-50 cv seeds with 0.2 9 solution
increased plant height from 102cm to 129cm, the
number of capsules on main branch from 31 to 54, the
fruiting length from 67.5cm to 83.6cm, the number of
seeds per capsule from 101 to 110 and the grain yield
per plot from 0.6kg to 0.8kg Days to maturity
decreased, however, from 110 to 94. The effect was
maximum at 0.1 % level in the case of type-13, which
showed an Increase in plant height from 88cm to

131 cm, fruit length from S4cm (o 72cm, capsule

length 4.4cm to 5.6cm, seeds per capsule from 95 to

1 10. The days to maturity also dropped from 106 to 92.
However, the yield showed a decline. The physiological
maturity of the developing seed of sesame 1s reported
to be attained in 40 days after flowertng, and is
indicated by a decrease in sced moisture'®. Seed
moisture 1n both the varieties decrecased at 0.3%
treatment implying an enhancement of maturity. O
content increased from 47.05°% to 51.30°, in (C-350
sceds and from 48.109, to 50.68°%_ in type-13at 0.2°,
level, whereas protein content decreased from 25.97°,
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to 25.40°_in type-13, and from 26.85°%, (0 24.45 7, 1n
C-50. Free fatty acids also showed a downward trend
with the minimum at 0.2° level

experiments done in mini-plots, it can be concluded
that treatment with a-amylase would benefit the crop.

25 January 1985; Revised on 23 September 1985

Pre-soaking in 0.5°_, and higher concentrations of
amylase solution.

With higher concentrations of amylase solution
used, the plant height, the number of capsules on main
branch, fruiting iength, length of capsules, breadth of
capsule {only in C-50), and the number of seeds per
capsule showed decreasing trend in both the varieties
reaching values less than the control at 3% level
Protein and oil contents reverted to control values.
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