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Effect of 2,4-D and Ethephon Foliar Sprays on
Induction of Pollen Sterility in Eggplant

R.M. Helal and M. El-Saied Zaki

Faculty of Agriculture, Ain Shams and Zagazig
Universities, Egypt.

A STUDY was conducted to investigate the effect of spraying
plants of eggplant the “Roumi” cultivar with 10, 20 and 40
ppm 2,4-D anc 100, 200 and 400 ppm Ethephon on pollen
sterility and seed szt due to open cross pollination. Applica-
tion of 20 and 40 ppm 2,4-D and 400 ppm Ethephon indu
ced complete male sterility as judgsd by stainability with
acetocarmine. However, application of 40 ppm 2,4-D result-
ed in complete pollen sterility, it also caused a remarkable
recuction in average seed number per fruit. On the other
hand, application of both 20 ppm 2.4-D and 400 ppm Ethe-
phon resulted in considerable seed set after subsequent open
pollination, comparea with hand emasculation. It is feasible
to use either 2,4-D at 20 ppm or Ethephon at 400 ppm suc-
cessfuly as a selective gametocide for commercial hybrid seed
productios in eggplant.

Hybrid varieties are not commercially feasible without some forms
of male sterility or incompatibility in both cross and self pol-
linated crops (Briggs and Knowles, 1967). Male sterility in vege-
table crops can be induced by some chemical treatments. Rehm
(1952) reported that male sterility was induced in tomato as a
result of spraying plants a week before the first flowers opened
with 10, 20 or 50 ppm 2,4-D. Mokhov and Kononkov (1970) ob-
tained carrot male-sterile plants by chemical emasculation without
severely damaging the ovaries. High levels of pollen sterility were
also found in lettuce plants when immature flower buds were
sprayed with Ethrel compared with the untreated controls (Han
and Lee, 1972). Spraying GA, on young lettuce flower buds in-
duced male sterility while female fertility stayed normal (Eenink,
1976).
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Male sterility in eggplant was induced by spraying the flower
buds with 10 ppm 2,4-D without causing female sterility. It re-
sulted in an increase in fruit set and hybrid seed was obtained by
cross pollination (Jyotishi and Hussain, 1968). Jyotishi and Chan-
dra (1969) found also that a 10 ppm 2,4-D spray produced com-
plete pollen sterility and an average of 109 seeds per fruit were
obtained after subsequent open cross pollination, while emascula-
tion and pollination by hand produced an average of 563 seeds per
fruit. A later study conducted by Diki and Anikeenko (1975)
showed that spraying eggplant plants at a concentration of 31-50
ppm 2,4-D induced pollen sterility 11-27 days after treatment.

The object of this investigation was to study the gametocidal
effect of 2/4-D compared with that of Ethephon and the capacity
of chemicaly emasculated eggplant flowers for outcrossing.

Material and Methods

Studies were conducted at the Faculty of Agricultural Science,
Moshtohor, in both 1978 and 1979 seasons. Plants of eggplant
(Solanum melongena Linn.) c.v. “Roumi” were transplanted in the
field during the first week of April. A complete randomized block
de&ngn with for replicates was adopted. The plot area was about
10 m? Each plot consisted of about 25 plants. Cultural practices
were carried out as commonly followed in the district. A week
before the first flower opened, plants were sprayed with an
aqueous solution of 2,4-Dichlorophenoxy acetic acid (2,4-D) or
2-Chloro-Ethy! phosphonic amd (Ethephon) the follomng concen-
tratlons were used :

1. 24D at a concentratlon of 10 20 and 40 ppm
2. Ethephon at a concentration of 100, 200 and 400 ppm.
3: Distilled water to act as control. v

Two weeks after spraying, 10 uniform plants were chosen from
each experimental plot for pollen viability determination. Samples
from about 20 flowers of the chosen plants were collected at 10
am. Anthers from such samples were smeared, stained with aceto-
carmine and pollen stainability was recorded in four microscopic
fields. The average percentages of pollen viability were calculated.

Egypt. J. Hort. 8, No. 1 (1981)



EFFECT OF 24-D AND ETHEPHON 103

Moreover, the percentage of unviable pollen was transformed to

absolute numbers for statistical: analysm ‘according to Fisher
(1963). g

For studying the effect of the used treatments on female fer-
tility .and hybrid seed set, additional 8 plants from each plot were
randomly chosen. All flowers formed two weeks after spraying
were labeled. At the same time, flowers of the control plants were
hand emasculated. The chosen plants were left for open cross pol-
lination. At the seed maturity stage, 20 fruits produced from the
labeled flowers in each plot were harvested, seeds were extracted
and average seed number per fruit was recorded. The obtained
data were statlstlcally analyzed accordmg to Snedecor (1962).

Results and Discussion

1 — Pollen viability

Results of microscopic examination of pollen viability as judg-
ed by acetocarmine stainability are given in Table 1 and Fig. 1. It
is evident that the highest level of pollen viability was noticed in

TABLE 1. Effect of 2,4-D and Ethephon foliar sprays on percentage of
pollen viability of “Roumi’’ eggplant . cultivar.

2] 1978 season ' 1979 season
Treatments & = —im— e,

" Viable Unviable Viable Unviable

e G et s e § S g e e e A St

24D 10 ppm s . . e 850 esn 4.0 58.0
24-DEL0 prmai, o  0’.0 100.0. : 0.0 100.0
24D 40ppm i 0.0 100.0 0.0 100.0
Ethephon'100 ppm . . ... 17.0 83.0 20.0 ~ 80.0
Fihiohon 20 aEe . e 150 87.0 14.0 86.0
Ethephon406 DRI oo 0.0 100.0 = 0.0 100.0
Contiok ihi & b 85.0 15.0 189:0:98 (A3 17.0 -
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the untreated plants (control). On the other hand, higher levels of
pollen unviability were observed in those treated with the various
concentrations of 24-D and Ethephon. In this respect 20 and 40
ppm 2,4-D and 400 ppm Ethephon induced complete pollen sterility
in both seasons. These results confirmed those obtained by Rehm
(1952) on tomato; Han and Lee (1972) on lettuce; Jyotishi and
Hussain (1968) ; Jyotishi and Chandra, (1969) and Diki and Ani-
keenko (1975) on eggplant. Statistical analysis of the observed
percent pollen unviability after Fisher’s transformation is shown
in Table 2. Significant differences were detected between control
on the one hand and each of the other treatments on the other
hand. No significant differences were noticed between 20, 40 Ppm

2,4-D and 400 ppm Ethephon as well as between 100 and 200 ppm
Ethephon in both seasons.

TABLE 2. Effect of 2,4-D and Ethephon foliar sprays on percent pollen
unviability of “Roumi” eggplant cultivar.

Percent pollen unviability after transformation®

Treatments T e e e e e,

1978 season 1979 season
241 10 ppm - . 53.73 .b 49.60 b
2,4-I088 205G ppIm - L oo 90.00 d 90.00 d
24D . 40 ppm 0 50.00 d 50.00 d
Ethephon 100 ppm . . 6509 ¢ 63.44 ¢
Ethephon 200 ppm . . . . 68.87 ¢ ; 68.03 ¢
Ethephon 400 ppm . . . . ° 90.00 d 90.00 'd
Control Feaato it ) B 22.79 a 24.35 al;

*  Percentage of pollen unviability as transformed by Fisher’s Tables. Values

followed by a similar alphabetical letter do not differ significantly from each
other at the 5 % level of siguificance,
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2 — Seed set

Data on average seed number per fruit after subsequent open
cross pollination are:presented in Table 3. It is clear that ' using
either 10 or 20 ppm 2,4-D led to an increase in average seed num-
ber per fruit, compared with the hand emasculated control. This

"TABLE 3. Effect of 2,4-D and Ethephon foliar sprays on average seed
number per fruit of “Roumi” eggplant cultivar.*

v Treatments ‘ _‘ : 1978 seéson : 1979 season
24D .10 ppmiiinslise ; ‘ 1226‘ d i bt A136 50 el
2AD " 20 ppm.. . e il e 1221 d
2.4-D 40 ppmi. oG 795 fa 809 a
Ethephon 100 ppm . . . . .8'04 ¥ et 917 b
Ethephon 200 ppm . . . . Bhor o, o R 009 C
Ethephon400 ppm . . .. 1012 be 172 d
Control (hand emasculated) ) 1060 be SR TIS080

*  Values followed by a similar alphabetical letter do not differ significantly
from each other at the 5 % level of significance. y ;

increment was only significant after application of 10 ppm 2,4-D
solution in both seasons. Since this concentration did not induce
complete pollen sterility, a certain level of self pollination may
have occurred which can be responsible for increase of seed set. In
addition increasing 2,4-D concentration up to 40 ppm caused
a significant reduction of seed set in both seasons. This
may be due to its damage effect on the ovaries. With regard to
Ethepho, all used concentrations led to a reduction in seed set
comparea with hand emasculation. It appears from these data that
spraying either 2,4-D at 20 ppm or Ethephon at 400 ppm had no
damage effect on the ovaries. These results are in accordance with
those of Jyotishi and Hussain (1968) and Jyotishi and Chandra
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(1969) on eggplant. Furthermore, it configms those obtained by
Mokhov and Kononkav (1970) on carrot and Eenink (1976) on
lettuce regarding the effect of the chemical emasculation on female
fertility.

Generally, it may be concluded that although application of
10 ppm 2,4-D solution led to the highest seed set, it did not induce
complete pollen sterility. Using either 2,4-D at 20 ppm or Ethephon
at 400 ppm induced complete pollen sterility and maintained fe-
male fertility. Therefore, it is feasible to spray eggplant plants
a week before the first flower opens as a selective gametocide in
hybrid seed production.
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