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ABSTRACT: An experiment was carried out in a randomized block design with three replications to study the
effect of boron and plant growth regulators on hybrid seed yield and quality of ridge gourd. The experiment
consisted of seven treatments viz., T,: control, T,: boron (1 g/l), T,: boron (1 g/l) + GA, (50 ppm), T,: boron (1 g/
[) + NAA (0.3 ml/l), T,: boron (1 g/l) + triacontanol (1.5 mi/l), T,: boron (1 g/l) + homobrassinolide (0.5 ml/l) and T_:
boron (1 g/l) + humic acid (2 ml/l). The sprays were given at two to three leaves, peak flowering and fruit
initiation stages. Among the various treatments imposed, T,: boron (1g/l) + GA, (50 ppm) recorded significantly
higher vine length (422.0 cm), number of fruits per plant (5.83), fruit length (26.9 cm), fruit diameter (15.5 cm),
fruit weight (27.8 g), number of seeds per fruit (46.7), seed weight per fruit (5.4 g), 100 seed weight (11.60 g),
hybrid seed yield (31.5 g/plant), (294.6 kg/ ha), seed germination (88.0 %), dehydrogenase enzyme activity
(1.293 OD value), shoot length (27.5 cm), root length (15.1 cm), seedling dry weight (942 mg) and seedling
vigour index (3749) compared to control (380.0 cm, 5.20, 25.0 cm, 14.0cm, 23.7 g, 45.5,4.9 g, 10.80 g, 25.6 g,
239.6 kg, 79 %, 0.096, 23.5 cm, 12.7 cm, 675 mg, 2860.0 and), respectively. Hence, it is concluded that foliar
spray of boron (1g/l) + GA, (50 ppm) once at two to three true leaves, peak flowering and fruit initiation stage
improved the seed yield and quality of ridge gourd.
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Ridge gourd (Luffa acutangula L.) belongs to genus Luffa
of Cucurbitaceous family is popularly known as “Hirekayi”
in Kannada. It is also called as angled gourd, angled
loofah, Chinese okra, silky gourd and ribbed gourd.
Tender fruits are green in colour which are used in soups
and curries or cooked as a vegetable. Fruit contain edible
protein (82 %), protein 0.5 g, fat 0.5 g, carbohydrate 3.4
g, energy 17 k cal, calcium 18 mg, vitamin C 5 mg,
riboflavin 0.01 mg, phosphorous 26 mg, iron 0.5 mg and
carotene 33 mg per 100 g of edible portion [1]. The fiber
obtained from the mature dry fruits are used in industry
for filters of various sorts, pot holders, table mats, bath
room mats, slipper, shoe soles and as a good insulator
for various purposes. Sometimes the dry fruits with good
storability are used for ornamental purposes. It is emetic
and traditionally used for treatment of stomach ailment
and fever [2].

Plant growths regulators (PGR’s) are the chemical
substances, which when applied in small quantitycan
modify the plant growth usually by stimulating part of
the natural growth regulatory system. Though the PGR’s

have great potentialities to influence plant growth
morphogenesis, its application and accurate
assessments have to be judiciously planned in terms of
optimal concentrations, stage of application, species
specificity, seasons, etc., which constitute the major
impediments in PGR’s applicability [3]. In view of their
wide spectrum effectiveness on every aspect of plant
growth, even a modest increase in crop yield by 10-15
per cent could bring about an increment in the gross
annual productivity by 10-15 million tonnes.

In addition to growth regulators, micronutrients are also
essential for plant growth and play an important role in
balanced crop nutrition. A lack of any one of these
micronutrients in the soil can limit the growth, even when
all other nutrients are present in adequate amount.
Among the various micronutrients, boron is one of the
important micronutrients which is very much required for
cell wall synthesis and is essential for cell division
(creating new plant cells) along with calcium [4]. It helps
in uniform size, colour and also stop fruit cracking and
rotting. Its requirement is much higher for reproductive



114 Manjula et al.

growth so it helps in pollination, seed set and its
development. However, the information regarding the
effects of boron, plant growth regulators on seed yield
and quality in ridge gourd is lacking. With this brief
background, an experiment was initiated to study the
effect of foliar spray of boron and plant growth regulators
on hybrid seed yield and quality of ridge gourd.

MATERIALS AND METHODS

The field and laboratory experiments were conducted to
study the effect of foliar spray of boron and plant growth
regulators on hybrid seed yield and quality of ridge gourd
under protected cultivation during Rabi, 2017, at Main
Agricultural Research Station, University of Agricultural
Sciences, Raichur and the laboratory study was carried
out at Laboratory of Seed Science and Technology
Department, College of Agriculture, Raichur The
experiment was laid out in a randomized block design
with seven treatments viz.; T,: control, T,: boron (1 g/l),
T,: boron (1 g/l) + GA, (50 ppm), T,: boron (1 g/l) + NAA
(0.3 mifl), T,: boron (1 g/l) + triacontanol (1.5 ml/l), T:
boron (1 g/l) + homobrassinolide (0.5 ml/l)and T.: boron
(1 g/l) + humic acid (2 mi/l). The healthy and bold seeds
of ridge gourd were dibbled with a spacing of 4 x 4 feet
to a depth of 4 cm. After germination one seedling per
hill was maintained. The plant protection measures were
adopted as and when required. The above mentioned
plant growth regulators were sprayed along with boron
at three different stages viz., two to three leaf, peak
flowering and fruit initiation stage only to female parent.
In each treatment five plants were randomly selected
and tagged for recording various biometric observations.
The fruits were harvested when they turned to complete
brown colour and the observations on number of fruits
per plant, fruit diameter, fruit length, fruit weight, were
taken. Then the seeds were extracted from the fruits and
the observations on number of seeds per fruit, seed
weight per fruit, 100 seed weight, hybrid seed yield per
plant, per ha, seed germination percentage, shoot length,
root length, seedling dry weight, seedling vigour index
and dehydrogenase enzyme activity were recorded. The
seed germination test was conducted as per standard
procedure [5] by rolled towel method. From the
germination test, ten normal seedlings were selected
randomly from each treatment for measurement of shoot
and root length and then average of which were reported.
Then the seedlings were subjected for oven drying at
70°c for 24 hours and the seedling dry weight was
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recorded. Later on the seedling vigour index was
computed using the formula [6]. The data obtained from
the experiment were subjected to statistical analysis [7].

RESULTS AND DISCUSSION

The data on vine length presented in table 1 indicated
significant differences between the treatments. Among
the treatments, boron (1 g/l) + GA, (50 ppm) recorded
significantly higher vine length (422.0 cm). This was due
to the increase in plasticity of the cell wall followed by
hydrolysis of starch to sugars which lowers the water
potential of cell, resulting in the entry of water into the
cell causing elongation. These osmotic driven responses
under the influence of gibberellins might have been
attributed to increase the photosynthetic activity,
accelerated translocation and efficiency of utilizing
photosynthetic products, thus, resulting in increased cell
elongation and rapid cell division in the growing portion.
Similar reports on increase in vine length were earlier
reported in ridge gourd [8] due to foliar spray of GA, (50
ppm), [9]in bitter gourd with GA, (20 ppm) and [10] with
GA, (300 ppm) in sweet potato. Similarly, it was reported
in tomato and cauliflower [11, 12] that higher vine length
due to foliar spray of boron (100 ppm and 0.5 %,
respectively).

The results of the present study revealed that, among
the different treatments, foliar spray of boronlg/l + GA,50
ppm i.e., T,showed significantly higher number of fruits
per plant (5.83), fruit length (26.9 cm) and fruit diameter
(15.5 cm) compared to control (Table 1). This might be
due to better nutrient translocation from roots to apical
parts of the plant which might have helped in
development of more number of fruits per plant. These
results are well supported [8], who reported more number
of fruits per plant, higher fruit length and fruit diameter
due to foliar spray of NAA (50 ppm) in ridge gourd, and
in tomato because of foliar spray of GA,@ 50 ppm [13,
14] and foliar spray of GA, @80 ppm [15]. Similarly, in
bitter gourd due to foliar spray of boron (100 ppm) [16]
in sweet potato higher fruit length and diameter due to
foliar spray of GA, (300 ppm) was reported [10].

Among the different treatments, foliar spray of boron 1g/
|+ GA,50 ppm (T,) showed significantly higher fruit weight
(27.8g) and number of seeds per fruit (46.7) compared
to control (23.7g and 45.5). This increase in fruit weight
and number of seeds per fruit was due to better
vegetative growth, higher fruit length and width and
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Table 1. Effect of foliar spray of boron and plant growth regulators on growth and hybrid seed yield and its attributing parameters
in ridge gourd

Treatments Vine  No of fruits  Fruit Fruit Fruit Noofseed Seed 100seed Hybrid Hybrid
length per length diameter weight sper weight per weight seed yield seed yield

(cm) plant (cm) (cm) (9) fruit fruit (g) (9) (g/plant) (kg/ha)

T,:Control 380.0 5.20 25.0 14.0 23.7 45.5 4.9 10.80 25.6 239.6
T,:Boron (1 g) 383.3 5.26 25.3 141 24.6 45.7 4.9 10.90 25.9 242.8
T,:Boron (1g) + GA, (50 ppm) 422.0 5.83 26.9 155 27.8 46.7 54 11.60 315 294.6
T,:Boron (1g) + NAA (0.3 ml/l) 396.7 5.77 26.8 15.3 26.8 46.4 5.2 11.40 30.4 285.5
T,:Boron (1g) + Triacontanol (1.5ml/l) 396.7 5.60 26.7 15.1 26.4 46.2 5.2 11.33 29.3 274.0
T, :Boron (1g) + Homobrassinolid

(0.5 mi/l) 393.2 5.53 26.3 15.0 255 45.9 5.1 11.20 28.4 266.3
T,:Boron (1g) + Humic acid (2ml/l) 384.0 5.33 26.2 14.8 24.6 45.6 5.0 11.12 26.9 252.2
Mean 393.7 5.46 26.2 14.8 25.6 46 5.1 11.19 28.3 265.0
SEm(z) 3.9 0.16 0.5 0.3 0.7 0.4 0.1 0.25 1.0 10.1
CD (p=0.05) 12.2 0.49 1.6 1.0 2.1 1.4 0.3 0.77 3.2 31.1

greater accumulation of photosynthates in the seed.
Similar results were reported by foliar spray of GA, (50
ppm) in pumpkin [17]. While, spray with GA, (50 ppm) in
bitter gourd [18] observed higher fruit weight and number
of seeds per fruit. Similarly, in guava [19] reported higher
fruit weight due to foliar spray of boron (0.2 %) and in
tomato [20] with boron (350 ppm).

In the present study, foliar spray of boron (1g/1) + GA,(50
ppm) showed significantly higher seed weight (5.49)
per fruit and 100 seed weight (11.60g) compared to
control (4.9g and 10.80g), respectively (Table 1). This
may be due to better translocation of photosynthates
from source (food reserves from leaf) to sink (seed
through fruit) by GA, spray (50 ppm) as reported in okra
[21]. This might have favoured increased supply of
photosynthates and improved mobilization efficiency in
plants resulting in better seed development in pods.
These results are in agreement with the findings in okra
[21], tomato [22] and brinjal [23]. Similar results were
also reported by foliar spray of GA, (50 ppm) in pumpkin
[18].While, in soybean higher seed weight and 100 seed
weight by that foliar spray of GA, (100 ppm) was noticed
[24]. Higher seed weight per fruit and 100 seed weight
have been reported in okra [25] with foliar spray of GA,
(50 ppm) and foliar spray of GA, (50 ppm) in bitter gourd
[19].

From the present study, it was observed that, among
the different treatments, foliar spray of boron (1g/l) + GA,
(50 ppm) showed significantly higher seed yield (31.5 g/
plant) and (294.6 kg/ha) and the least seed yield (25.6
g/ plant) and (239.6 kg/ha) were observed in control
(Table 1). The increase in seed yield per plant and per

ha was due to better vegetative growth, more leaf area
and days from pollination to maturity resulting in greater
accumulation of photosynthates in the seed resulting in
better yield attributing characters ultimately leading to
higher seed yield. Similar results of higher seed yield
per plant and per ha were reported by foliar spray of
GA, (50 ppm) in pumpkin [17] and by foliar spray of GA,
(100 ppm) in soybean [24]. While, higher seed yield per
plant and per ha were reported due to GA, (50 ppm) in
bitter gourd [19, 26], due to GA, (50 ppm) in pumpkin
[27] and due to GA, at (300 ppm) in sweet potato [17].
Similarly, in pigeon pea [28] reported higher seed yield
per plant and per ha due to foliar spray of boron (300
ppm) and due to foliar spray of boron (91.4g) in cotton
[29].

Significantly higher seed germination (88 %),
dehydrogenase enzyme activity (1.293 OD value), shoot
length (27.5 cm) and root length (15.1 cm) were recorded
in T, (boronlg/l + GA, @50 ppm) compared to all other
treatments and the least (79 %, 0.096 OD value, 23.5
cm, 12.7 cm and 36.2 cm), respectively, were recorded
in control (Table 2). The increase in seed germination
(%), dehydrogenase enzyme activity, shoot and root
lengthmight be due to higher percentage of bolder seeds
coupled with the heavier seed weight due to increased
translocation and assimilation of photosynthates from
source to the sink (seeds). Similar results were reported
in tomato [30], in chilli [31-33], in brinjal [23] and in okra
[25] by foliar spray of GA, (50 ppm). Similarly, highest
seed germination by foliar spray of boron (0.5 %) in
tomato was recorded [34]. While, in coriander [35]
observed higher shoot length and root length by foliar
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Table 2. Effect of foliar spray of boron and plant growth regulators on hybrid seed quality parameters of ridge gourd

Treatments Seed germination  Dehydrogenase  Shootlength  Root length  Seedling  Seedling
(%) enzyme activity (cm) (cm) dry weight vigour
(OD values) (mg) index
T,:Control 79 (63.0)* 0.096 23.5 12.7 675.0 2860
T,:Boron (1 g) 80 (63.4) 0.454 23.8 13.2 683.0 2960
T.:Boron (1g) + GA, (50 ppm) 88 (69.7) 1.293 275 15.1 942.0 3749
T,:Boron (1g) + NAA (0.3 mi/l) 87 (68.9) 1.110 26.3 14.8 804.8 3567
T,:Boron (1g) + Triacontanol (1.5 mi/l) 86 (68.2) 1.070 26.1 14.7 751.3 3509
T,:Boron (1g) + Homobrassinolid (0.5 mi/l) 85 (67.2) 0.649 25.4 14.6 726.3 3400
T,:Boron (1g) + Humic acid (2 ml/l) 83 (65.6) 0.616 24.4 14.5 719.5 3229
Mean 84 (66.6) 0.755 25.3 14.2 751.3 3324
SEm(z) 1.7 (1.3) 0.049 0.6 0.5 2.0 119
CD (p=0.05) 5.1 (3.9) 0.147 1.9 1.6 6.0 356
* Figures in the parentheses indicate angular transformed values
spray at GA, (10° molar). While, better shoot and root REFERENCES
length by foliar spray of GA, (150 ppm) in capsicum was 1. SHESHADRI VS AND PARTHASARTHY (1980). Vegetable

reported [36].

From the present study, it was observed that, among
the different treatments foliar spray of boron (1g/l) +
GA,(50 ppm) i.e., T, showed significantly higher seedling
dry weight (942.0 mg) and seedling vigour index (3749)
compared to all other treatments and the least 675.0
and 2860, respectively, were recorded in T, (control). This
increase in seedling dry weight might be due to longer
root and shoot length due to foliar spray of boron (1g/l)
+ GA, (50 ppm) which consequently registered higher
seedling dry weight (Table 2). While, increase in seedling
vigour index was due to higher germination (%) and total
seedling length due to foliar spray of boron (1g/l) +
GA,(50 ppm). The results are in line with earlier findings
in tomato [30] and chilli [31], which showed improvement
in seedling dry weight, seedling vigour index due to foliar
spray of GA,. Similar results were reported in okra [37]
by foliar spray at GA, (50 ppm) and highest seedling dry
weight, seedling vigour index by foliar spray of boron
(0.5 %) was recorded in tomato [34].

CONCLUSION

It can be concluded that foliar spray of boron (1g/l) +
GA, (50 ppm/l) once at two to three true leaf, peak
flowering and fruit initiation stage gave higher seed yield
with better seed quality in ridge gourd.
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