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ABSTRACT. Indole acetic acid (IAA) at 100, 200 and 250 ppm,
Gibberellic acid (GA3) at 10, 50 and 75 ppm, Tri-iodobenzoic acid
(TIBA) at 10, 50 and 75 ppm and Boron (B) at 2.5, 4, 20 and 40 ppm
were used as foliar spray to studv their effect on growth, sex expression
and yield of bottle gourd. The highest length of main vine and total vine
were observed at 2.5 ppm B and the highest number of branches at 200
ppm IAA. At all concentrations LAA, preferentially increased the number
of female flowers and reduced male to female sex ratio which ultimately
increased the number of fiuits and vield per plant significantly. Both GA
and TIBA at 75 ppm increased the total vine length, number of nodes and
leaves, number of branches and fresh and drv weights of plants
significantly. The male to female sex ratio was found higher in all
concentrations of GA,. TIBA at 10 and 50 ppm produced a significantly
higher number of female flowers which resulted in a significantly lower
male to female sex ratio.

INTRODUCTION

The modification of growth. sex expression and yield of monoecious
cucurbits has been the subjects of many investigations. In monoecious
cucurbits the male flower appcars at the early stage of growth and the
female flower appears weeks later (Sumpoundlek and Abella, 1974).
The male to female sex ratio in cucurbits is usually found very high
(Erwin and Haber, 1929) which may be responsible for low yield.
Although sex expression of cucurbits is controlled by the genetic make
up of the plant (Roy and Roy, 1971), in some cases it can be modified
by the foliar application of IAA (Gaur and Joshi, 1965 and Choudhury
and Babel, 1969 and Bandari and Sen 1973), GA; (Randhawa and
Singh, 1970 and Fuch et al, 1977), TIBA (Suryana and Raju, 1983 and
Verma et al, 1985 b) and B (Verma ¢t al, 1985 a; Mary and Blevins
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et al, 1987). Information available in this regard on bottle gourd,
however, is scanty. Moreover, the optimum doses of JAA, GA,, TIBA
and B having significant effect on bottle gourd was not so far known.
Hence different levels of these chemicals were selected to find out the
appropriate concentration. Besides, the effect of internal concentration
of N, P and K of the treated plants the sex expression of bottle gourd
has so far not been investigated. Hence, studies were conducted to
examine the effect of foliar spray of IAA, GA;, TIBA and B at
different concentrations on growth, sex expression, N, P, and K
concentrations and yield of bottle gourd.

MATERIALS AND METHODS

Seeds from long green bottle gourd grown locally were collected
and were sown in the prepared pit (60 cm x 60 c¢m) in a plot (4 m x
4 m) in Rabi season. Each pit contained 20 kg of decomposed
cowdung, 57 g N, 57 g P,O; and 37 g K,O as basal dose. Eight seeds
were sown per pit and at two truc leaf stage seedlings were thinned out
and four seedlings with uniform growth were kept per pit. Watering,
weeding, mulching and other cultural practices were done when needed.
The experiment was set in a tri—replicated randomised complete block
design. Distilled water solution of 1AA, GA,, TIBA and B were used
as foliar spray. 1AA 100, 200 and 250 ppm; GA; 10, 50 and 75 ppm;
TIBA 10, 50 and 75 ppm and B 2.5, 4. 20 and 40 ppm solutions were
- sprayed once and singly at two leaf stages in the early part of sunny
day. Length of mainvine and branches: number of nodes and leaves and
appearance of first male and female flowers were recorded. The
numbers of male and female flowers were counted at the time of
opening of the first flower and continued till the final harvest. The
fruits were harvested from time to time at the marketable stage.
Number of fruits, fresh weight, length, circumference, diameter per fruit
and yield per plants were noted. The plants were finally harvested after
four months of sowing. Fresh weight of plants (exclusive) were taken
immediately after harvest, then chopped and dried in an oven at 65° C
until a constant dry weight was attained. NPK were determined in the
digest of powdered sieved (60 mesh) plant materials following established
procedures (Jackson, 1958).
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RESULTS AND DISCUSSION
Vegetative growth and nutrient concentrations

It is evident from Table 1 that the length of the main vine,
although increased in all the treatments except GA,, a significant
increase was found at IAA 100 and 200 ppm, B 2.5 and 20 ppm only.
Total length of plant increased significantly in all the treatments and the
highest total length was at 2.5 ppm B, mainly due to the high length of
the main vine. The number of branches incieased significantly in all the
treatments except GA 10 and TIBA 10 ppm and the highest number of
branches was at IAA 200 ppm. The number of nodes and leaves also
increased significantly in all the treatments except TIBA 10 and 50 ppm
and the highest number of nodes and leaves was observed at B 2.5 ppm.
Excepting IAA, the fresh and dry weights of plants increased
significantly in all cases. The highest valucs were at GA 10 ppm.
Nitrogen concentration of the plant increased significantly only at GA
10, 75; TIBA 10, 50 and 4 ppm B and the highest N concentration was
at TIBA 50 ppm. N concentration decreased significantly at all
concentrations of IAA and 4 and 40 ppm B treatments. P concentration
of plant increased significantly in all the treatments except IAA 100, GA
50 and 2.5 ppm B. The highest P conccntration was observed at 4 ppm
B. K concentration of plants increascd significantly only at GA 10 and
50, TIBA 10 and 20 ppm B and thc highest K concentration was at 20
ppm B.

In most casaes of this investigation, Indolc acetic acid stimulated
the vegetative growth in bottle gourd, which agrees with Choudhury and
Babel (1969). The effect of auxin on vegetative growth may be
mediated through short term physiological processes (Botrill and Hanson,
1968). The increase of P and K concentration in some concentrations
of IAA corroborates with the findings of Singh and Choudhury (1977)
on cucumber. The increase in total length, number of branches, nodes
and leaves, fresh and dry weight of plant due to GA, treatment agrees
with Randhawa and Singh (1978) on bottle gourd. According to Brain
and Hemming (1958) the increase in length duc to GA, treatment was
caused mainly due to cell elongation. The increase in length of plant
due to TIBA treatment found in the present investigation agrees with
Rahman et al,, (1983) in white gourd and that of vegetative growth due
to B treatment was consistent with the findings of Patra and Das (1978).
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Table 1. Effcct of foliar application of IAA, GA,, TIBA and B on vegetative growth and
nutricnt concentrations of bottle gourd.

Treatments Length Tol  No. No. Fresh  Dry Nutrient
of length  of of . weight  weight  concentration
mv. (m.v. bran./ nodes & g/plant g/plant (g%)
em/pl.  branches plant leaves/ '
cm/plant plant* N P K

Control 42716 83733 188 926] 88500 11226 235 024 197 Y-
IAA 100 ppm 52477 139089 1167 14889 85000 12032 206 024 204
IAA 200 ppm 51122 115783 1897 11855 87500 10930 206 035 166
IAA 250 ppm 53150 148533 1208 15833  825.00 11209 206 033 212
GA; 10 ppm 38150 116067 842 19900 227000 19243 280 031 215
GA, S0 ppm 33625 119792 950 189.75 125000 163.00 240 021 218
GA, 75 ppm 34025 I2MS8 113N INBSN 12000 153K 280 034 Lo9
TIBA 10 ppm 48944  969.22 805 9711 104000 14550 263 035 236
TIBA 50 ppm  443.50 100094 1030 9886 98000 14295 303 033 1.56
TIBA 75 ppm 49433 120388 1172 12786 120000 16512 233 035 196
B 25 ppm 60633 163325 1400 23367 120500 13599 181 025 205
B 40 ppm 48500 141400 1333 19075 117500 . 14296 259 036 163 3
B 200 ppm 51700 1589.13° 1154 14150 191000 17792 253 031 276
B 40.0 ppm 41958 132025 1300 15254 96000 16650 210 032 L7
LSD 0.05 8935 8534 130 2059 4500 1970 023 003 047

LSD 0.01 12355 17799 L79 2848 6040 2670 035 005 026

+ Due 10 alternate phyllotaxy the number of nodes equals the number of leaves.
m.v. Mainvine
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Number of male and female flowers and their ratios

It is observed from Table 2 that first a male flower appeared at a
significantly lower number of nodes at TAA 100, GA 10 and 50 ppm
and in all the concentrations of B. It appeared at lowest number of
nodes at IAA 100 ppm. The first female flower although it appeared

~at lower number of branches in some cases, but the difference from

control was insignificant. It appearcd at significantly higher number of
nodes at GA 50 and 40 ppm B. The findings of the appearance of first
male flower at lower number of nodes at IAA 100 ppm agrecs with

. Gaur and Joshi (1965). The number of male and total flowers increased

significantly in all the treatments except TIBA 10 and 50 ppm and the
highest number being observed at 4 ppm B. The number of female
flowers increased significantly in all the concentrations of IAA, TIBA,
and 4 ppm B and the highest number was at 1AA 250 ppm. The
percentage of female flowers increased significantly at all concentrations
of IAA and TIBA where the percentage of male flowers decreased
significantly. This caused a significantly lower male to female sex ratio
in the treatments by IAA and TIBA. The highest percentage of female
flowers of IAA 200 ppm produced the lowest male to female sex ratio.
The significantly lower percentage of female flowers was found at GA,
and B where male and female sex ratio was significantly higher. The
increase of number of female flowers due to TIBA application of this
obscrvation agrees with that of Choudhury and Babel (1969).
Application of auxin or auxin-like substances induces female sex
expression in cucurbits (Lang, 1961) while gibberellin induces male sex
expression (Heslop —Harrison, 1972).  According to Shannon and
Guarding (1969) the effect of auxin on sex expression is through an
ethylene formation process during growth and development. Ethylene
enhanced female sex expression in cucumber (Iwahori et al, 1970).

Fruit characters and yield

It is observed from Table 3 that the number of fruits increased in
all the concentrations of IAA, GA; 75 ppm, 4 and 40 ppm B and the
highest number was at IAA 250 ppm. The fresh weight of fruits
increased in almost all the treatments, but significant increases were at
IAA 200, TIBA 10, 75 and 4 ppm B only the highest fresh weight was
at TIBA 10 ppm. The length of fruits though increased in some cases
of this observation but significant incrcases were at GA3 10, TIBA 10,
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_ Table 2. Effect of foliar application of IAA, GA,, TiBA snd B on the sppearance of first male and
female flowers, number and % of flowen and male to female sex ralio of bottic gourd.
Treatments Nodes of mv.  Branch at No. of fiowers/ Flowers in & of  Male 10
at which st which st plant total female
M. flower - F. flower , - : sex .
appeared appeared male female male female ratio
Control 1594 C 430 70.18 s ouu 1S Y,
IAA 100 ppm. 1183 450 11144 1327 893 1064 840
[AA 200 ppm. 1583 388 8589 1242 - B737 1263 6
1AA 250 ppm. 1661 433 10439 1339 863 137 Lm
GAg 10 ppm. 129 3% 12565 550 9581 19 288
GA5 50 ppm. 1350 675 14767 625 9594 406 2363
GA, 75 ppm. 1592 550 142 650 9509 222
TIBA 10 ppm. 15.3%9 2 7167 889 889 1104 806
TIBA 50 ppm. 1558 2 80.17 955 8936 1068 839
TIBA 75 ppm. 1655 550 9283 882 93 867 1052
B 25 ppm oo 420 12835 515 95 429 230
B 40 ppm 1325 57 156.25 £83 M6 535 1769
B 200 ppm 1338 567 118.25 566 9543 457 2089
B 400 ppm 1350 816 10654 658 9418 S8 1619
LSD 005 148 13 1306 100 106 106 258
LSD 005 234 L4 1689 150 232 232 353
M = Male
F = Female
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75 and 4 ppm B only, the highest length was at 75 ppm TIBA. The
circumference of fruit increased in all the treatments except IAA 230
and TIBA 50 ppm and the highest circumference of fruit was found at

20 ppm B. The diameter per fruit was found to be higher than the

control except at IAA 250 and TIBA 50 ppm but the difference from
control was not significant in any of the treatments. The yield per plant
was higher than the control in all the treatments and the differences
from control were significant in all the concentrations of IAA, TIBA 75,
4 and 40 ppm B. The highest yield was found to be at IAA 200 ppm.
The increase in yield due to IAA treatment was found consistent with
the findings of Choudhury and Babel (1969) on bottle gourd. The
increase in yield in TIBA treatment agrees with Khan er al, (1982) in
water melon. Increase in yield due to foliar application of B
corroborates with the findings of Verma and Choudhury (1980) in
cucumber.

Low N and high P concentrations in IAA treated plants had a
higher number and percentage of female flowers and low male to female
sex ratio, higher number and fresh weight of fruit. But GA, treated
plants at higher N, P and K in most of the concentrations which had
stimulatory effect only on the number of fruits. Higher P concentrations
in all the treatments of TIBA increased the number of female flowers
and decreased the male to female sex ratio. Higher P concentration at
4 ppm B increased the number of female flowers, number of fruits and
yield per plant.

In the present experimentation IAA in all the concentrations was
found effective in increasing the number of female flowers and reducing
the male to female sex ratio which ultimately produced higher yield.
Among the three concentraions of [AA, 200 ppm was observed best in
producing the highest number of fruits per plant and maximum yield.

CONCLUSIONS

It can be concluded that foliar application of IAA, GA,, TIBA and
B influenced vegetative growth, N, P, and K concentrations, sex
expression and yield of bottle gourd. The degree and nature of effect
on the processes, however, are dependent on the nature of chemicals
and concentrations used. So, with proper use of these chemicals, it may
be possible to manipulate vegetative growth and reproductive processes
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Table 3. Effect of foliar application of IAA, GA 4, TIBA, and B on fruit characters and
yicld of boitlc gourd.

Treatments No. of fruits Fresh Length Circumference Diameter  Yield
plant weight em/fruit  cm/fruit cm/fruit kg/plant
kg/fruit. '

Control '5.00 185 M9 36.85 1% - 935

IAA 100 ppm 1.00 . 211 HH - 40.H4 1ar - 14.71
IAA 200 ppm 180 . 222 2984 4292 1369 17.32
IAA 250 ppm 8.00 s 3533 3416 i1.2s 17.20
GA; 10ppm = 490 216 4040 $2.60 1240 " 1058
GA; SOppm 580 . 180 B0 00 1230 104
GAy TSppm 610 . 18 3045 aws 132 1135
TIBA 10 ppm - 400 2 . £33 4155 1317 1084
TIBA 50 ppm 500 . 5 M 3542 1164 1655
TIBA 75 ppm 825 253 8/n 3866 1237 138
B 2Sppm 500 - 210 2084 4L 1340 1050
B 40 ppm 650. 27 w0 4334 1228 1476
B 20.0 ppm 5.10 198 3555 an 1290 10,10
B 40.0 ppm 610 206 3565 30.00 21 1257
LSD 005 100 034 $.38 520 NS 330
LSD 001 130 048 175 850 - 495

NS = Non significamt
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and thereby good economic benefit may be achieved, through increased
yield and early harvest of bottle gourd.
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