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Effect of Gibberellic Acid, Ethephon and their
Combination on Vegetative Growth, Bulb Size
and Yield of Onion (Allium cepa L)

D.K. Samadiya and R.C. Khandelwal

Department of Horticulture
Rajasthan College of Agriculture
Udaipur-313 001
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Onion is widely grown as vegetable crop and ranks first in acreage and production
among bulbous vegetable crops. india inspite of being a major onion producing country
has very low yieid of about 10.6 tonnes per hectare as campared to 47.2 tonnes per hectare
in Netherland and 42.2 tonnes per hectare in Japan, (Anon. 1). Increase in yield of
vegetable crops has been obtained through use of improved vegatable varieties, efficient
use of chemical fertilizers and various agronomical practices. Besides, growth regulating
chemicals are also becoming important in increasing ihe vield of vegetables including onion.
Their use if adopted, can benefit the farmers and consumers both with respect to production
and income. Levy and Kedar (6) and Levy et a/., {7) found that ethephon promoted
early and rapid bulb growth. Effect of ethephon have also been reported by Lipe (9),
Thomas and Rankin (13) in onion. Lipe (8) has also reported that in onion GAg increased
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the number of leaves per plant. A number of workers have studied the response of GA
on plant growth and vyield of different vegetagle crops (Maurya and Lal (10) in onion,
Maurya et 3/, (11) in bhindi and Hore et a/., (4) in onion). The purpose of the present
study was to evaluate the effect of different levels of GA, ethephon and their combinations
on vegetative growth, bulb size and vield of onion.

MATERIALS AND METHODS

The experiment was conducted at the Horticulture farm, Rajasthan College of
Agriculture, Udaipur, from November, 1988 to April, 1989. The soil of the experimental
field was clay loam with good water holding capacity. The pH of the soil was 8 and
EC was 0.32 mmhos/cm. The treatments consisted of all combinations of four levels
of gibbersllic acid (0, 10, 20 and 30 ppm) and four levels of ethephon (0, 1000, 2000 and
3000 ppm). Thus, there were 16 treatment combinations in the experiment. The nursery
beds of 1.6 x 1.0 m were prepared by mixing well rotten FYM in the soil @ 10 kg per bed.
Seeds of onion cv. Udaipur-101 were treated with captan @ 2 g per kg seed and sown
in nursery beds on November 8, 1988. The experiment was laid out in a ‘Randomised
Black Design’ with three replications. Seedlings were transplanted in the field on 27th
December, 1988, i. e., when they were 50 days old, at a spacing of 15 X 15 cm and thus,
there were a total of 130 plants per plot {2.0 X 1.5 m). The crop was sprayed at 4, 6 and
8 leaf stage by respective treatment combinations. While spraying, 1 ml of teepol per
itre of growth regulator solution was added to act as a sticking agent. Spraying of
growth regulator was started at 4 leaf stage and then periodical observations on vegetative
growth characters were recorded at an interval of 10 days in 10 plants per treatment,
which were randomiy selected and tagged. Final observations on plant height, number
of laves per plant, diameter of bulb at neck, and average number of bolted plants per plot
were recorded when 75 per cent top leaf were druped. Maturity of the crop also found
by counting number of days from date of transplanting to date of 75 per cent top leaf
fall stage. Ten tagged plants in each treatment were harvested separately and used
for recording fresh weight of bulb, weight of bulb after curing, diameter of bulb, neck
thickness and yield per plot, was also recorded.

RESULTS AND DISCUSSION
The interaction effect of different concentrations of GA and ethephon were found
significant with regards to vegetative growth and yield characters. The GgEo treatment
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combination was found to be the best with regards to maximum plant height (61.42 cm),
numper of leaves (10.8), diameter of bulb at neck (162 cm) and the average number
of boited plants {3.0). With respect to yield attributes the GzEp combination recorded
maximum fresh weight of bulb (106.20g), cured weight of bulb (79.12g). diameter of
bulb (5.52 cm), neck thickness (0.91 cm) and vield (6.178 kg/plot). These were found
significantly better than the other combinations and contrei. The treatment combinations
G:Eg, Gi1Eg and G3E; were also superior with respect to growth and yield than control.
The treatment combination GgEg was far better than rest of the treatment combinations
because in this combination only GA 30 ppm was applied. It means that all the
improvement in vegetative growth and vield characters might be due to GA 30 ppm.
An increase in plant height might be on account of the fact that GA promoted vegetative
growth by inducing active cell division and cell enlargement. Another possible reason
for the increased plant height may be due to increased osmotic uptake of water and
nutrients under the influence of GA which maintains a swelling force against the softening
of cell walls and thereby increasing plant height. The possible explanation for an increase
in the number of leaves per plant might be due to increased vegetative growth by
increased photosynthetic activity, accelerating metabolic transport and utilizing efficiently
the photosynthetic products of GA application. Thus, the number of leaves per plant
seems to have increased by new leaf initiation and expansion. The increase in the number
of leaves per plant may be attributed to the ability of chemical to promote more number
of leaves at the early stage of development. The increase builb size and weight by the
same treatment might be due to fact that GA increased plant height, the number of |leaves,
resulting in increased photosynthetic activity of the plant and ultimately higher dry
matter production. These results are in close confirmation with the findings of Jauhari
et al., (5) in spinach ; Lipe (8) and Hore et a/., (4) in onion. The increase in bulb weight
might be accounted to the findings of Heath and Holdsworth (3) who stated that the
development of bulb of onion is not due to apparent cell division but growth is simply by
swelling of leaf cells already there. GA at lower concentrations increased vegetative growth
but at higher doses it induced bolting and enhanced flowering. This finding was on similar

line as observed by Corgan and Mantano (2) in onion, and Salesh and Abdul (12) in tomato.

Ethephon application might be heiptul in earliness in maturity of the crop but ali
other characters related to vegetative growth and yield have declined as the concentrations
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of ethephon increased. The reduction in piant height might be due to antigibberellin
action of ethephon and when it was applied, it must have negated the endogenous GA
levels, thereby activities like apical growth, cell elongation and cell growth might have
Inhibited, resuiting in reduction in plant hetght. Decreased leaf number might be due
to suppression of plant height by ethephon application which in turn resulted in cessation
of leaf initiation after certain period of growth. The earliness in maturity of crop by the
ethephon application might have been due to suppression of vegetative growth, earlier
bulb initiation and bulb maturity. The decrease in size and weight of onion bulbs might
be due to restrictive growth, iess nutrient conceptions and other effects for which the
ethephon could be directly responsible. The reduction in bulb size might be due to
inhibition of plant height and production of less number of leaves by ethephon application.
This might have caused poor vegetative growth of the plants resulting in low carbohydrates
synthesized by the plants subsequently reducing the bulb size and weight and thereby
total yield. The results of ethephon on vegetative growth and vyield characters are in
agreement with the findings of Levy and Kedar (56), Corgan and Montano (2), Lipe, (8),
and Thomas and Rankin (13) in onion.

SUMMARY
The eftect of different concentrations of GA (0, 10, 20 and 30 ppm) and ethephon
{0, 1000, 2000 and 3000 ppm) combinations on vegetative growth, bulb size and yield
of onion were studied. The results show that GgEg treatment combination (30 ppm GA +
0 ppm ethephon) produced maximum plant height (61.42 cm), number of leaves per plant
(10.8); diameter of bulb at neck (1.62 cm) and the average of bolted plants (3.0),

over all other treatment combinations. The same treatment combination significantly,
increased the fresh weight of bulb (106.2g) cured weight (79.12g) diameter of bulb
(5.52 cm) diameter of bulb at neck (0.91 cm) and yield 6.17 kg/plot {(205.9 q/ha) over all
other treatments. Whereas, ethephon separately or in combination with GA significantly
reduced vegetative growth and vyield characters.

LITERATURE CITED

1. Anonymous (1986) FAO production year book.
2. Corgan, J. N. and J. M. Montano (1975). Bolting and other responses of onion

(Allium cepa L.) to growth regulating chemicals, J. Amer. Soc. Hort. Sci,
100 (3) : 276-279.



3. Heath, 0. V. S. and M. Holdsworth (1943). Bulb formation and flower production in
onion. Nature, 152 : 334-335.

4. Hore, J. K. ; N. C. Paria and S. K. Sen (1988). Effect of pre-sowing seed treatment

of germination, growth and vield of onion (Al/flum cepa L.) var. Red Globe.
Haryana J. Hort. Sci., 17 (1-2) : 83-87.

5. Jauharn, 0. S. ; R. D. Singh and V. S. Dikshit (1960). Preliminary studies on the effect

of gibberellic acid on growth of spinach (Spinacia oleracea). Curr. Sci.,
29 : 484-485.

6. Levy, D. and N. Kedar (1970). Effect of ethrel on growth and bulb initiation in onion.
Hort. Sci., 5 : 80-82.

7. Levy, D.; N. Kedar and R. Karacinque (1973). Effect of ethephon on bulbing of onion
under non-inductive photo period. Hort. Sci., 8 (3) : 228-229.

8. Lipe, W. N. (1975). Influence of growth regulator on growth, bulbing, maturity, and
vield in onion. Hort. Sci., 10 (1) : 20-21.

9. Lipe, W. N. (1976). Effect of ethephon on rate of bulb entargement, maturity, and yield
in onion. Hort. Sci., 11 (4) 424-425.

10. Maurya, A. N, and S. Lal (1975). Effect of plant regulators on the growth and develop-
ment of onion (Allium cepa L.) transplants. Bangladesh Hort., 3 (2) : 11-16.

11. Maurya, A. N. : A, K. Muthod and Ashok Kumar (1985). Use of gibberellic acid and

urea sprays in increasing vield of bhindi (Abelmoschus esculentus (L.)
Moench). Haryana J. Hort. Sci., 14 (3-4) : 257-259.

12. Salesh, M. M. S. and K. S. Abdul (1980). Effect of gibberellic acid and cycocel on

growth, fiowering and fruiting of tomato (Lycopersican esculentum Mill.).
Mosopoatamia J. Agric., 15 (1) : 137-166.

13. Thomas, T. H. and W, E. F. Rankin (1982). Effect of ethephon on bulbing, bulb necking,

vield and sprouting during storage of two onion cultivars {(Allium cepa L.).
J. Hort, Sci., 57 (4) : 456-467.

( 70 )

Tabla-1 : Effect of GA and ethephon combination on vegetative growth, bulb size and vieid of onion
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