
Int.J.Curr.Microbiol.App.Sci (2026) 15(10): 165-173 

 

 

165 

   

 
 

Original Research Article                                            https://doi.org/10.20546/ijcmas.2026.1510.017  

 

Effect of Different Doses of GA3 on Growth, Yield and 

Quality of Cucumber (Cucumis sativus L.) 
 

Harsimran , Aamina Sadiq *, Shivam Sharma, Jeevanjot Kaur,  

Ludarmani Rathour and Anju Pathania 
 
 

Department of Agricultural Sciences, DAV University, Jalandhar, India 
 

*Corresponding author 

 

 
 

        A B S T R A C T  

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

Introduction 
 

Cucumber (Cucumis sativus L.) is one of the most 

important economic cucurbit also widely cultivated plant, 

belonging to the family Cucurbitaceae and having a 

chromosome number, 2n =14 (Kaur and Sharma, 2022). 

It has a diploid chromosome (Kadi et al., 2018). It is 

cross pollinated and propagated by seed. Cucumis 

hardwckii is progenitor of present cultivating cucumber 

(Shaju and Sharma, 2020). Cucumber is widely 

cultivated in the world. The optimal growth temperature 

for cucumber is 25–28℃ (Liu et al., 2021). 

Cucumber contains vitamins and minerals like vitamin C, 

vitamin K and potassium (Uthpala et al., 2020). In 

addition to being a healthy food, cucumbers also have 

some cosmetic benefits. They are often used in beauty 

treatments to help soothe and hydrate the skin. Cucumber 

slices can be placed over the eyes to reduce puffiness and 

dark circles (Ugwu and Shuru, 2021). The fruits are 

highly nutritious, made up of 95% water and contain only 

about 15 calories per cup (Mukherjee et al., 2013). The 

secretion of plant hormones is triggered by several 

environmental circumstances, including nutrition 

availability, drought conditions, light intensity, 
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The study investigated the Effect of different doses of GA3 on growth, yield and quality of 

cucumber (Cucumis sativus L.) and was conducted at the Experimental Farm, Faculty of 

Agricultural Sciences, DAV University, Jalandhar, during 2024. The experiment was laid 

out in a Randomised Block Design with eight treatments and replicated thrice. Treatments 

consisted of different levels of GA3 (10, 20, 30, 40, 50, 60, 70 and 80 ppm) along with a 

control. Among the treatment GA3 @ 80ppm proved to be most effective, recording the 

minimum days to 50% seed germination (5 days), maximum vine length (163.77 cm), 

maximum number of leaves (56.87), number of primary branches (4.50), days to first male 

flower (31.26 days), female flower (35.33 days), highest number of female flowers per vine 

(20.87) also recorded the highest number of fruits per plant (10.1), maximum fruit weight 

(200.60 g), fruit diameter (6.32 cm), maximum yield per vine (2.02 kg), yield per plot 

(17.87 kg), yield per hectare(297.77 q) and total soluble solids (4.5 °Brix). These suggest 

that, particularly at 80 ppm, the highest concentration evaluated in the present study can 

significantly enhance the growth behaviour, yield, and quality of cucumber. 
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temperature fluctuations, as well as chemical or physical 

stress (Sabagh et al., 2021). 

 

The utilization of GA₃ at increased concentration has an 
impact on plant development and enhances growth 

metrics, such as the quantity of male flowers and the 

onset of the first male flower (Khan et al., 2006). 

Applying GA₃ to cucumber resulted in early yield and 
more fruits and also enhances vegetative growth and 

yield. The application of GA₃ at a higher concentration 
resulted in considerably improved growth metrics, 

including vine length (cm), number of primary branches 

per vine, and number of leaves per vine (Dalai et al., 

2015). 

 

GA₃ is the second most important growth hormone 
discovered in plants. In 1926, Japanese scientist Eiichi 

Kurosawa identified that bakanae seedling disease was 

caused by the fungus Gibberella fujikuroi (Bagale et al., 

2022). Seed germination, shoot and embryo 

development, stem elongation, leaf growth, flowering, 

fruit development, root growth, and root differentiation 

are all positively influenced by gibberellin, a plant 

hormone. Callus development can be suppressed by 

using excessive amounts of growth regulators. Plant 

height, number of leaves, flowering age, number of 

flowers, number of fruit, and fruit weight per plant are all 

greatly influenced by the concentration and frequency of 

gibberellin application. One approach to improving fruit 

quality and cucumber production is by providing growth 

regulators and correct weeding times. The growth 

regulator gibberellin (GA3) is a hormone found in almost 

every plant life cycle. These hormones encourages seed 

germination, sprouts, stem elongation and leaf growth, 

stimulates flower and fruit development and can 

influence root growth and root differentiation (Khoirimah 

et al., 2024). 

 

Materials and Methods 

 

Experimental site and duration 
 

The current study examined the effects of various GA₃ 
dosages on cucumber (Cucumis sativus L.) growth, yield, 

and quality at the experimental farm of the Faculty of 

Agricultural Sciences, DAV University, Jalandhar in 

2024. Jalandhar experiences lengthy, hot summers and 

cold winters due to its subtropical environment. The 

average temperature during the trial period was between 

21°C and 40°C, with higher readings in April and May. 

Using a soil auger, soil samples were taken at a depth of 

15–20 cm from five different places in the experimental 

field prior to sowing. The samples were composited after 

being air-dried. 

 

Plant materials 
 

The experimental material was cucumber (Cucumis 

sativus L.) cv. Heera. Nine treatments and three 

replications were used in the Randomized Block Design 

(RBD) experiment. Each plot was 3 m × 2 m in size, with 

rows and plants spaced 60 cm × 60 cm apart. 

 

Experimental design and treatment 
 

Nine treatments and three replications were used in the 

Randomized Block Design (RBD) experiment. The 

treatments included eight concentrations of gibberellic 

acid (GA₃) and a control (T₁). T₁: control (water), T₂: 
GA₃ @ 10 ppm, T3: GA₃ @ 20 ppm, T4: GA₃ @ 30 ppm, 
T5: GA₃ @ 40 ppm, T6: GA₃ @ 50 ppm, T7: GA₃ @ 60 
ppm, T8: GA₃ @ 70 ppm and T9: GA₃ @ 80 ppm were 
the treatments.  

 

Preparation and application of GA3  
 

Using an accurate digital balance, determine how much 

GA₃ powder is needed. GA₃ should first be dissolved in a 
small amount (2-3 mL) of ethanol because it is not easily 

soluble in pure water. After the solution is completely 

dissolved, pour it into a 1 liter volumetric flask and fill it 

with distilled water until the total volume is 1 liter. To 

guaranty even distribution, fully mix the solution. The 

seeds were introduced to various containers with varying 

amounts of GA₃ once the solution was prepared. The 
seeds were immersed in the appropriate treatments for 

fourteen to fifteen hours. The treated seeds were planted 

right away in raised nursery beds with moist, fertile and 

well-pulverized soil. In order to retain sufficient soil 

moisture, proper spacing was followed by light watering. 

The beds were routinely checked for uniform seedling 

emergence. 

 

Result and Discussion 
 

The data on germination, vegetative, phenological and 

yield attributes i.e. days to 50% seed germination, vein 

length, number of primary branches per vein, number of 

leaves per vein, number of fruits per vein, fruit length, 

fruit diameter, fruit weight, days to appearance of first 
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male flower, days to appearance of first female flower, 

number of male, flowers per vine, number of female 

flowers per vine, yield per vein, yield per plot, yield per 

hectare, TSS was significantly influenced by Gibberellin 

acid. Data of growth, yield and quality parameter is 

presented in table 1, 2 and 3. 

 

Germination attribute 
 

The examination of the data indicated a significant 

influence of different doses of GA₃ on the number of 
days required for 50% seed germination in cucumber 

(Cucumis sativus L.), as presented in Table 1. In 

comparison to the other treatments, T9 (GA₃ @ 80 ppm) 
functioned better and produced early seed germination, 

with a minimum of 5.00 days needed for 50% seed 

germination. In contrast, the maximum number of days 

required for 50% seed germination (9.67 days) was 

recorded in T₁ (control). The earlier germination 
observed with higher GA₃ concentration may be 

attributed to the role of gibberellic acid in stimulating 

enzymatic activity and promoting the synthesis of 

hydrolytic enzymes, which facilitate the weakening of 

seed tissues and support embryo growth and emergence. 

Similar results were reported by Akand et al. (2015), 

who found that GA₃ concentrations between 60 and 80 
ppm accelerated seed germination. Singh and Dhyani 

(2007) also reported that GA₃ promotes germination by 
accelerating the synthesis of hydrolytic enzymes 

involved in the mobilization of stored food reserves. 

Similar responses have also been reported in other 

cucurbit crops, including bitter gourd (Patel et al., 2012) 

and bottle gourd (Ravinder and Latha 2010). The present 

findings therefore indicate that GA₃ application, 
particularly at 80 ppm, was effective in reducing the 

number of days required for 50% seed germination and 

performed better than the other treatments under the 

conditions of the present study. 

 

Growth attributes 
 

The effect of different doses of GA₃ on the growth 
parameters of cucumber is presented in Table 1. The data 

revealed significant variation among the treatments for 

vine length, number of branches per vine and number of 

leaves per vine. In addition to the earliest appearance of 

the first male flower (31.26 days) and first female flower 

(35.33 days), as well as the lowest number of male 

flowers per vine (24.37) and maximum number of female 

flowers per vine (20.87), T₃ (GA₃ @ 80 ppm) 
demonstrated the best reproductive performance among 

the various treatments. When compared to the untreated 

control, T6 (GA₃ @ 50 ppm), T7 (GA₃ @ 60 ppm), 
T8 (GA₃ @ 70 ppm), and other GA₃ treatments similarly 
shown improved reproductive success. On the other 

hand, (control) recorded the minimum vine length 

(150.67 cm), lowest number of branches per vine (3.50) 

and minimum number of leaves per vine (46.07). The 

increase in vegetative growth with GA₃ application may 
be attributed to its role in promoting cell division and 

elongation, internodal growth and shoot development, 

which ultimately improves overall plant growth and 

canopy development. The present findings are in 

agreement with Ahmed et al., (2004), who reported 

enhanced vine elongation and leaf development in 

cucumber with GA₃ application. Similarly, Mehdi et al., 

(2012) and Merentoshi (2016) observed significant 

improvement in vine length, branching and leaf 

production in cucumber following GA₃ application. 

Comparable results were also reported by Akter and 

Rahman (2010) and Ghani et al., (2013) in bitter gourd, 

where GA₃ application improved vine growth and 
branching. Kazemi (2013) also reported that appropriate 

GA₃ concentrations enhanced vine growth and biomass 
accumulation in cucumber. Thus, the present study 

indicates that GA₃ application, particularly at 80 ppm, 
was effective in improving the vegetative growth 

attributes of cucumber compared with the other 

treatments. 

 

Flower attributes 
 

The effect of different doses of GA₃ on the reproductive 
parameters of cucumber is presented in Table 2. The data 

revealed significant variation among the treatments for 

days to appearance of first male flower, days to 

appearance of first female flower, number of male 

flowers per vine and number of female flowers per vine. 

Combining the earliest appearance of the first male 

flower (31.26 days) and first female flower (35.33 days), 

as well as the lowest number of male flowers per vine 

(24.37) and maximum number of female flower per vine 

(20.87), T9 (GA₃ @ 80ppm) showed the best 
reproductive performance among the various treatments. 

When compared to the untreated control, T6 (GA₃ @ 50 
ppm), T7 (GA₃ @ 60 ppm), T8 (GA₃ @ 70 ppm), and 
other GA₃ treatments similarly shown enhanced 
reproductive success. In contrast, T₁ (control) recorded 
the maximum number of days required for the 

appearance of the first male flower (39.27 days) and first 

female flower (43.07 days),together with the highest 

number of male flowers per vine(32.67) and lowest 
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number of female flowers per vine (14.07). Thus, 

compared with the untreated control, GA₃ application 
promoted earlier flowering, reduced male flower 

production and increased female flower production,with 

T9 performing better than the other treatments. The 

improved flowering response with GA₃ may be attributed 
to its role in regulating floral initiation, cell division and 

elongation, as well as influencing sex expression in 

cucumber. Similar findings were reported by Khan and 

Chaudhry (2006), who observed improved flowering in 

cucurbits following GA₃ application. Merentoshi (2016) 

also reported improved growth and yield attributes in 

cucumber with plant growth regulators. The influence of 

GA₃ on sex expression and increased female flower 

production is also supported by Mia et al., (2014) and 

Ullah and Khokhar (2011). Similar beneficial effects of 

GA₃ on flowering traits have been reported in 
muskmelon and summer squash by Ram Asrey et al., 

(2001) and Shafeek et al., (2016), respectively. Overall, 

the present findings indicate that GA₃ @ 80 ppm was 
effective in improving the reproductive performance of 

cucumber by promoting earlier flowering and favouring 

the production of female flowers compared with the 

untreated control. 

 

Fruit attributes 
 

The effect of different doses of GA₃ on the yield 
attributes of cucumber is presented in Table 3. The data 

revealed significant variation among the treatments for 

number of fruits per vine, fruit length, fruit diameter and 

fruit weight. Among the different treatments, T₉ (GA₃ @ 
80 ppm) recorded the most favourable results for all the 

fruit attributes studied, with the maximum number of 

fruits per vine (10.10), fruit length (17.83 cm), fruit 

diameter (6.32 cm) and fruit weight (200.00 g). T₆ (GA₃ 
@ 50 ppm), T₈ (GA₃ @ 70 ppm), T₇ (GA₃ @ 60 ppm) 
and other GA₃ treatments also showed improved fruit 
attributes compared with the untreated control. In 

contrast, T₁ (control) recorded the minimum number of 
fruits per vine (6.77), fruit length (12.90 cm), fruit 

diameter (4.30 cm) and fruit weight (171.00 g), 

indicating that GA₃ application improved fruit 
production, size and weight compared with untreated 

plants. The improvement in fruit attributes with GA₃ 
application may be attributed to its role in promoting cell 

division and elongation, improving fruit setting and 

enhancing the translocation of photoassimilates towards 

developing fruits. Similar findings were reported by 

Batlang et al., (2006), who observed that GA₃ application 
improved fruit number and yield in cucumber. Das et al., 

(2001) reported that GA₃ promoted fruit length and size, 
while Kalantar et al., (2008) observed increased fruit 

length and diameter in cucumber following GA₃ 
application. Comparable results have also been reported 

in other cucurbits, where GA₃ application improved fruit 
girth and weight (Hossain et al., 2006; Chovatia et al., 

2010; Gill et al., 2012). Overall, the present findings 

indicate that GA₃ @ 80 ppm was effective in improving 
the fruit attributes of cucumber and performed better than 

the other treatments under the conditions of the present 

study. 

 

Yield attributes 
 

The effect of different doses of GA₃ on the yield 
parameters of cucumber is presented in Table 4. The data 

revealed significant variation among the treatments for 

yield per plant, yield per plot and yield per hectare. 

Among the different treatments, T₉ (GA₃ @ 80 ppm) 
recorded the most favourable results for all the yield 

parameters studied, with the maximum yield per plant 

(2.02 kg), yield per plot (17.87 kg) and yield per hectare 

(297.77 q). T₈ (GA₃ @ 70 ppm), T₇ (GA₃ @ 60 ppm), T₆ 
(GA₃ @ 50 ppm) and T₅ (GA₃ @ 40 ppm) also showed 
improved yield performance compared with the untreated 

control. In contrast, T₁ (control) recorded the minimum 
yield per plant (1.22 kg), yield per plot (11.63 kg) and 

yield per hectare (193.82 q), clearly indicating the 

beneficial effect of GA₃ application on cucumber yield.  
 

The use of GA₃ may increase fruit production and yield 
because it stimulates cell division and elongation, 

improves photosynthetic activity, and increases the 

transfer of photoassimilates toward growing fruits. 

Similar findings were reported by Hossain et al., (2006), 

who observed improved yield with GA₃ application in 
bitter gourd. Akter and Rahman (2010) also reported that 

GA₃ treatments improved yield through increased fruit 
number and size. While Hikosaka and Sugiyama (2015) 

noted improved fruit growth and yield after exogenous 

GA₃ application in cucumber, Kazemi (2013) reported 

that GA₃ application boosted growth and yield in 
cucumber.  

 

Comparable results have also been reported by Khan and 

Chaudhry (2006) and Geeta et al., (2010) in cucurbit 

crops. Overall, the present findings indicate that GA₃ @ 
80 ppm was effective in enhancing yield per plant, yield 

per plot and yield per hectare and performed better  

compared with the other treatments under the conditions 

of the present study. 
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Table.1 Effect of different doses of GA3 on germination and growth attributes of cucumber (Cucumis 

sativus L.) 

 

 

Table.2 Effect of different doses of GA3 on flower attributes of cucumber (Cucumis sativus L.) 

 
S. 

No 

Treatment Days to first male 

flower 

Days to first 

female flower 

Number of male 

flower per vine 

Number of female 

flower per vine 

1. T1:Control 39.27 43.07 32.67 14.07 

2. T2:GA₃ @ 10ppm 34.80 37.40 31.40 18.33 

3. T3: GA₃ @ 20ppm 34.60 37.60 29 14.47 

4. T4: GA₃ @ 30ppm 33.13 37.93 29.40 19.13 

5. T5: GA₃ @ 40ppm 33.00 36.60 29.27 16.40 

6. T6: GA₃ @ 50ppm 34.00 37.27 30.03 19.73 

7. T7: GA₃ @ 60ppm 34.33 38.00 25.60 15.40 

8. T8: GA₃ @ 70ppm 33.00 36.33 27.83 18.27 

9. T9: GA₃ @ 80ppm 31.26 35.33 24.37 20.87 

10.  C.D. at 5% 2.39 1.61 3.25 01.80 

11.  SE(m)± 00.80 00.54 1.53 00.85 

 

Table.3 Effect of different doses of GA3 on fruit attributes of cucumber (Cucumis sativus L.) 

 

S. 

No 

Treatment Number of 

fruits per vine 

Fruit length 

(cm) 

Fruit diameter 

(cm) 

Fruit weight (g) 

1. T1:Control 6.77 12.90 4.30 122.33 

2. T2:GA₃ @ 10ppm 7.90 14.43 4.83 133.33 

3. T3: GA₃ @ 20ppm 7.93 15.37 5.46 129.67 

4. T4: GA₃ @ 30ppm 8.70 14.97 5.03 127 

5. T5: GA₃ @ 40ppm 8.50 16.03 4.75 133 

6. T6: GA₃ @ 50ppm 8.90 15.67 5.60 130 

7. T7: GA₃ @ 60ppm 8.26 15.00 5.22 129.33 

8. T8: GA₃ @ 70ppm 8.23 14.27 5.28 135 

9. T9: GA₃ @ 80ppm 10.1 17.83 6.32 141.33 

10.  C.D. at 5% 1.23 01.99 0.43 7.45 

11.  SE(m)± 0.60 00.94 0.20 03.51 

 

S. 

No 

Treatment 50% seed 

Germination (days) 

Vine length 

(cm) 

Number of primary 

branches per vine 

Number of leaves 

per vine 

1. T1:Control 9.67 150.67 3.50 46.07 

2. T2:GA₃ @ 10ppm 8.67 156.33 4.10 51.9 

3. T3: GA₃ @ 20ppm 8.67 158.33 3.73 49.27 

4. T4: GA₃ @ 30ppm 7.67 157.03 3.87 53.50 

5. T5: GA₃ @ 40ppm 7.33 159.87 4.33 51.47 

6. T6: GA₃ @ 50ppm 5.67 152.47 4.20 54.47 

7. T7: GA₃ @ 60ppm 6.67 152.97 3.93 50.93 

8. T8: GA₃ @ 70ppm 6.33 153.33 3.87 55.73 

9. T9: GA₃ @ 80ppm 5 163.77 4.50 56.87 

10.  C.D. at 5% 1.13 5.58 0.25 3.36 

11.  SE(m)± 0.53 2.82 0.11 1.59 
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Table.4 Effect of different doses of GA3 on yield and quality attributes of cucumber (Cucumis sativus L.) 

 

S. 

No 

Treatment Yield per vine 

(kg) 

Yield per plot 

(kg) 

Yield per 

Hectare (q) 

TSS (°B) 

1. T1:Control 0.83 5.60 93.29 2.4 

2. T2:GA₃ @ 10ppm 1.04 6.29 104.85 2.8 

3. T3: GA₃ @ 20ppm 1.03 6.74 112.41 3.4 

4. T4: GA₃ @ 30ppm 1.11 6.07 101.19 3.2 

5. T5: GA₃ @ 40ppm 1.13 6.15 102.46 4.3 

6. T6: GA₃ @ 50ppm 1.15 6.83 113.91 2.6 

7. T7: GA₃ @ 60ppm 1.07 6.43 107.13 3.8 

8. T8: GA₃ @ 70ppm 1.12 6.81 113.58 3.3 

9. T9: GA₃ @ 80ppm 1.43 6.90 115.07 4.5 

10.  C.D. at 5% 0.18 0.70 0.961 0.32 

11.  SE(m)± 0.08 0.33 0.318 0.15 

 

Quality attributes 
 

The effect of different doses of GA₃ on total soluble 
solids (TSS) content in cucumber fruits is presented in 

Table 4. The results revealed a significant influence of 

GA₃ treatments, with the maximum TSS (4.50 °Brix) 
recorded in T₉ (GA₃ @ 80 ppm) and the minimum (2.40 
°Brix) in T₁ (control). TSS is an important fruit quality 
parameter, reflecting soluble sugars and other dissolved 

compounds that contribute to taste, flavour and 

consumer acceptability. The increased TSS in GA₃-
treated plants may be attributed to its influence on 

physiological and biochemical processes, particularly 

carbohydrate metabolism, photosynthate translocation 

and assimilate accumulation in developing fruits. Better 

fruit development and carbohydrate accumulation under 

T₉ may explain its superior performance, whereas the 
lower TSS in the control may indicate comparatively 

lower accumulation of soluble compounds. These 

findings agree with Akter and Rahman (2010), who 

reported improved sugar content and quality attributes in 

bitter gourd following GA₃ application. Geeta et al., 

(2010) highlighted the influence of plant growth 

regulators on plant biochemical characteristics and fruit 

quality. Similarly, Hikosaka and Sugiyama (2015) 

reported beneficial effects of exogenous GA₃ on 
cucumber fruit growth and quality, while Khan and 

Chaudhry (2006) observed improvements in soluble 

solids and other quality characteristics in cucurbit crops. 

Kazemi (2013) also reported that cucumber growth and 

yield-related traits varied with GA₃ concentration. Thus, 
the present findings suggest that GA₃ @ 80 ppm 
effectively enhanced TSS content, demonstrating its 

potential to improve cucumber fruit quality and market 

acceptability under the agro-climatic conditions of the 

present experiment. 

 

In conclusion, the current study indicates that the 

treatment of GA₃ significantly affected a number of the 
crop's physiological and agronomic characteristics. 

Among all the treatments, GA₃ @ 80 ppm (T9) 
consistently outperformed other concentrations and the 

control (T₁) across most of the evaluated parameters. 
This treatment led to early and uniform germination, 

vigorous vegetative growth characterized by increased 

vine length and number of branches, and enhanced 

flowering behaviour. Additionally, GA₃ @ 80 ppm 
produced greater numbers of fruit per plant, longer and 

larger fruits, and eventually higher yields per plant. In 

terms of quality, this treatment also improved total 

soluble solids (TSS) content and other fruit quality 

attributes, indicating a positive effect on the overall 

produce quality. Therefore, the study suggests that the 

seed treated with GA₃ at 80 ppm is the most effective 
and economically viable dose for maximizing growth, 

yield, and quality traits in cucumber cultivation. 
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