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Effect of Gibberellic acid and Naphthalene acetic acid
on growth and yield of Cucumber (Cucumis sativus L.)
in Prayagraj agro climatic conditions

ABSTRACT

LAn experiment was conducted on effect [of gibberellic acid and Naphthalene acetic acid to determine the

best suitable concentrations on growth and yield of cucumber at Horticulture Research Field, Department
of Horticulture, Naini Agricultural Institute, Sam Higginbottom University of Agriculture, Technology and
Sciences, Prayagraj during mid-March 2021. Total Nine treatments were tried and replicated three times
in a Randomized Block Design. Treatments include two growth regulators having concentrations of GA;
(15, 25, 35, 45 ppm) and NAA (75,100,125,150 ppm) and Control (Water spray) were spayed at two leaf
stage and four-leaf stages. [The application of plant growth regulators significantly affects the vegetative
as well as reproductive attributes of the crop. Application of 25 ppm GA; at 2, 4 leaf stage was found most
effective in terms of Vine length at 20, 40, 60 days (39.12, 91.02, 180.32 cm) Days to first appearance of
male flowers in 50% plants (32.86 days) , No. of fruits per plant [(12.20 ) |Average fruit yield per plant

(1870.37 g ) fruit weight (153.33g ) Days to first appearance of female flowers in 50% plants (38.93 in 35
ppm GAgz ), Days to first harvest (50.6 days in 35 ppm GA3) , length of the fruit(14.66 cm in 15 ppm GAz)
Jfruit diameter (4.28 cm in 15 ppm GA3), Average yield (18.77 t/ha in 25 ppm GA3)]
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1. INTRODUCTION

Cucumber (Cucumis sativus L.) belongs to the family Cucurbitaceae with monoecious nature having
2n=14 as chromosome number is an important warm season vegetable crop (Bailey et al., 1969) It is
cross pollinated and propagated by seed. Cucumis hardwckii is progenitor of present cultivating
cucumber. [The fruit of cucumber is said to have cooling effect, prevent constipation and check jaundice
and indigestion. During 2020-2021 productivity of cucumber was about 1,18,000 ha with annual

production of 1.665 mt was recorded (DAC & FW). In cucumber staminate flowers are much more than
pistillate flowers so application of optimum concentration of PGR Jat [correct stage of plant growth modifies

the morphology and physiology of plant by inhibiting or by stimulating the enzymes which regulate the
metabolism of plants in altering the sequence of flowering. Plant growth regulators can be used flexibly

for the fine tuning of crops that grow uncontrollable and unpredictable environmental conditions
(Rademacher, 2016).GA; and NAA are the two important plant growth regulators that alter the growth and
yield contributing characters of cucumber. Exogenous application of GA; at three leaf stage and tendril
initiation stage helps in enhancing vine length, branches, promoting and better fruit setting while NAA
which is a synthetic form of auxin helps in enhancement in vegetative growth, fruit and seed yield
(Nagamani 2015)/Increasing length of main axis and number of branches (Hadvani,ZOlO).%ppIication of

auxins, gibberellins, growth retardants shifts towards femaleness in sex expression (Chowdary et al 1959)[

Inadequate] data was observed PGR’s on growth, yield of cucumber.Therefore an experiment was

conducted to determine the best concentration of gibberellic acid and naphthalene acetic acid on growth
and yield of cucumber.
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2. MATERIAL AND METHODS

[The field experiment was conducted at Horticulture Research Field, Department of Horticulture, Naini
Agricultural Institute, Sam Higginbottom University of Agriculture, Technology and Sciences, Prayagraj
during mid-March 2021. The University is about 7 km away from Prayagraj city and it is geographically
situated at 25.5° N latitude, 81.08° E longitudes. The altitude of this location is about 98 meter above the
mean sea level.The soil of the experimental field was sandy loam with pH of 6.8. Recommended package
of cultural practices were adopted at last ploughing FYM- 2.0 kg/m2 and half dose of nitrogen, full dose of
P,0Os and K,O were applied as basal and the remaining half nitrogen was applied at 30 days after sowing
100:60:60 kg/ha was applied in the form of Urea, Single super phosphate and Muriate of potash. The field
experiment was carried out as a randomized block design with three replications.Two seeds per pit were
sown with a spacing of 1.5 x 0.6 m in march 2021. GA;(15,25,35,45ppm) and NAA(75,100,125,150ppm)
solutions, control (water spray) were prepared from the respective stock solutions with distilled water.The
solutions were sprayed at 2 and 4 leaf stage with hand sprayer early in the morning. Irrigation ,weeding,
hoeing and plant protection measures were employed as per the need of the crop. For each treatment of
a replication five plants were selected and observations were recorded on various parameters of growth,
and yielld of the crop as per the planned schedule .The recorded data was analyzed statistically by
ANOVA.,

3. RESULTS AND DISCUSSION
Germination parameters

[The seeds were not treated with the growth regulators and the experimental results revealed that there is
no significant difference with respect to days taken to germination it can be affected by various
environmental factors such as the difference between day and night temperature, soil moisture, light, pH
of the soil in cucumber. The statistically analysed data was presented in Table no.l.]

Growth parameters

Application of growth regulators has significant effect on vegetative growth as well as reproductive
attributes (Mahala et al., 2010)/In the experiment the results revealed that the vine length increased
significantly with the application of GA; 25 ppm (39.12,91.02,180.32 cm) which was at par with GA; 15
ppm (34.9,89.76,178.84 cm) followed by NAA 75 ppm (35.03,86.16,176.72 cm) and minimum was
recorded (29.8,73.21,162.5 cm) under control at 20 ,40 ,60 days after sowing(Chovatia et al.,2010 ; Sure
et al.,2012) [GA; increases the rate of photosynthesis, efficiency of utilization of photosynthates which

results in rapid cell elongation and cell division, stimulates RNA and protein synthesis which ensures in
increasing the vine Iength.lr These finding are in the confirmity with earlier findings (Ajay et al.,2018).The

data indicated in Table no 1: shows that days to first appearance of male flowers in 50 % plants of

cucumber were significantly influenced by the various doses of NAA ||GA; as compared to
control(Acharya et al.,2020)|. TI/VIinimum days taken to first appearance of male flowers in 50% plants were

recorded in GA3z 25ppm (32.86) which is at par with GA; 15ppm (33.4) where as maximum was recorded
in control-water spray (39). This might be due to reducing the sugars there by inducing metabolic activity
of cell which induces early flowering (Kadi et al 2018). Minimum days to first appearance of female
flowers in 50% plants were recorded in GA; 35 ppm (38.93 days) which is par at GA; 25 ppm (39.9)
where as maximum days under control-water spray(46.2). This might be due to effect of GA; which alters
the sexual differentiation in potentially male buds to female buds that enhances female flower formation
earlier. The similar results of the study are in agreement with were Rahman et al.,(2018) ;Dixit et
al.,(2001) The statistically analysed data was presented in Table no. 1.

Table no. 1 Effect of Gibberellic acid and Naphthalene acetic acid on days to germination,
vine length, Days to first appearance of male flowers in 50% plants and first appearance
of female flowers in 50% plants.

Comment [j10]: you should write it by sections.

This way of writing is typical of results

Comment [j11]: These aren’t results, you only
mentioned it but didn't describe anything.

The table 1 didn’t describe if the significance was
against the control and what treatment.

The text didnt describe the results in table 1.

Comment [§j12]: You are comparing the results
of the GA3 through time, with the control, but did
you do any statistics to probe it?

Comment [j13]: Did you do any experiment to
comprove it or you readed in any paper?

Comment [j15]: That’s your result or the result
of some one else?

[ Comment [j14]: What were these doses?
[ Comment [j16]: Any statistics for it?




] Days to 1% Days to 1%
Davs to Vine length(cm) appearance | appearance
Notation Treatment yS 1 of male of female
germination f ;
20DAS | 40 DAS | 60 DAS Flowers in flowers in
50% plants 50% plants
T Control 4 29.89 73.21 162.75 39.93 46.26
T2 GA3 15 ppm 5 34.96 89.76 178.84 33.40 41.06
T3 GA325 ppm 4 39.12 91.02 180.32 32.86 39.93
Ta GAsz 35 ppm 5 33.02 82.31 172.79 34.13 38.93
Ts GA3 45 ppm 5 32.48 79.88 170.16 36.05 44.86
Te NAA 75 ppm 4 35.03 86.16 176.72 37.06 45.80
T7 NAA100 ppm 5 34.14 85.13 175.94 33.86 42.13
Ts NAA125 ppm 5 33.28 84.15 173.79 35.26 43.73
To NAA150 ppm 4 30.79 77.80 166.75 44.33 44.33
F-Test NS S S S S S
SE(d) + 0.150 0.812 1.231 1.072 0.285 0.579
CD o.05 - 1.735 2.631 2.292 0.608 1.238

S-significant ; NS-Non significant; DAS-days after sowing




200 3 ) 2 Q N 3 R in
0 o0 o I : o A o N
N 5 = 5 8 5 5 5 g
180 g S 8
160
140
120 © N
100 o 60 o i ] © n < [
5 @ R - “ ® R
80 ~
o
] (B TR E BB
a0 ® ” ® S @ & e S
20
0
T1 T2 T3 T4 T5 T6 T7 T8 T9

W20 DAS m40DAS m60DAS

Fig 1: Effect of Gibbereillic acid and Naphthalene acetic acid on vine length of cucumber
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Fig 2: Effect of Gibberellic acid and Naphthalene acetic acid on Days to first appearance of male
and female flowers in 50% of the plants and Harvesting of cucumber



Yield Parameters

In the study the application of gibberellic acid and naphthalene acetic acid shows significant difference
on yield parameters as compared to control. The results obtained in the present study shows that
minimum days taken to first harvest of cucumber was recorded in GA3; 35 ppm (49.8) which was at par
with GA; 25 ppm(50.60), where as the maximum days taken to first harvest in control-water spray
(55.2).The treated plants are more physiologically active translocates food to develop fruits which results
in early maturity of fruits. The maximum fruit weight (153.33g) was recorded in GA; 25 ppm followed by
GA; 15 ppm (151.11g) where as minimum was recorded in control-water spray (142.90 g). GAz; and NAA
application increases the fruit mesocarp by increasing the cell size (Jyoti et al.,2016 ;Hossain et al.,
2006)).The length of the fruit(14.66 cm) and the diameter (4.42cm) was recorded highest with application
of GA3; 15ppm.This may be due to increasing the accumulation of carbohydrates and traslocation of food
towards fruit. The results are similar with (kadi et al.,2018).The maximum number of Fruits per plant
(12.2), Average vyield per plant (1870.378 g) and Average yield tonnes per hectare (18.70 t/ha) was
recorded in GA; 25 ppm where as minimum (8.13,1162.3 g,11.61 t/ha) was recorded in control-water
spray respectively (Das et al.,2001;Anayat et al.,2020) and similar in Dalai et al.,2015) The Yield which
depends on multiple factors like number of fruits per plant, fruit weight, length and diameter of the fruits.
GA; has an effect on both vegetative as well as reproductive characters, mainly female flower formation
and fruit setting which ultimately increases the number of fruits, fruit weight both combinedly increased
fruit yield per plant resulted in maximum Average yield per hectare.This may be due to better enzymatic
activity and the synthesis of growth regulators endogenously which was similar findings of (sure
et.al.,2012, Anayat et al.,2020) The statistically analysed data was presented in Table no. 2.



Table no. 2 Effect of Gibberellic acid and Naphthalene acetic acid on Days to first
harvest, fruit weight, length of the fruit, fruit diameter, no. of fruits per plant, average
yield per plant and average yield per hectare.

Days to Fruit Length of Fruit No of Average | Average
Notation Treatment first weight the fruit diameter fruits yield per yield
harvest (9) (cm) (cm) per plant | plant (g) (t/ha)
T1 Control 55.20 142.90 12.36 3.96 8.13 1,162.36 11.61
T2 GA3 15 ppm 51.20 151.11 14.66 4.42 11.13 1,682.39 16.81
T3 GA3 25 ppm 50.60 153.33 14.12 4.25 12.20 1,870.37 18.70
T4 GAz 35 ppm 49.80 146.86 14.05 415 8.53 1,253.14 12.53
Ts GAz 45 ppm 53.33 145.67 13.88 411 8.20 1,194.58 11.94
Te NAA 75 ppm 53.86 149.72 14.23 4.28 10.73 1,606.73 16.06
T7 NAA100 ppm 51.80 148.01 13.74 4.07 9.66 1,430.71 14.30
Ts NAA125 ppm 52.33 147.79 14.19 4.26 9.26 1,369.56 13.69
To NAA150 ppm 52.60 143.90 13.54 4.02 8.20 1,180.03 11.79

F-TEST S S S S S S S

SE(D) = 0.513 1.217 0.184 0.037 0.190 29.083 0.291
CD o005 1.131 2.602 0.394 0.080 0.407 62.184 2.515
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Fig 3: Effect of gibberellic acid and
naphthalene acetic acid on fruit weight of
cucumber
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Fig 5: Effect of gibberellic acid and
naphthalene acetic acid on no of fruits
per plant of cucumber
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Fig 4: Effect of gibberellic acid and
naphthalene acetic acid on length and
diameter of cucumber
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Fig 6: Effect of gibberellic acid and
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Fig 7: Effect of gibberellic acid and naphthalene acetic acid on average yield per plant of
cucumber




4. CONCLUSION

It is concluded that the effect of gibberellic acid and naphthalene acetic acid on growth and yield
of cucumber at 2, 4 leaf stage was found superior in T3 - GA3 25 ppm in terms of Vine length , Days to first
appearance of female flowers in 50% plants, Days to first appearance of male flowers in 50% plants,
Days to first Harvest, Fruit weight in grams (g) , Length of the fruit (cm), Fruit diameter (cm), Number of
Fruits per plant, Average Yield per plant(g),Average Yield (t/ha) as compared to control.

REFERENCES

Acharya, S. K., Thakar, C., Brahmbhatt, J. H., and Joshi, N. (2020). Effect of plant growth regulators
on cucurbits. Asian Journal of Pharmacognosy and Phytochemistry, 9(4), 540-544.

Anayat, R., Mufti, S., Rashid, Z., Wani, S., and Khan, I. M. (2020). Effect of Gibberellic Acid and
Cycocel on Yield and Quality of Bitter Gourd. International Journal of Pure and Applied
Biosciences 8, 4, 402-06.

Bailey, L.H. (1969). Manual of cultivated plants. Macmillan Company, New York. 1. 116 pp.

Choudhury B, Phatak SC. Sex egression and sex ratio in cucumber as affected by plant regulator
sprays. Indian Journal of Horticulture. 1959; 16(3):162-169.

Chovatia, R.S.; Ahlawat, T.R.; Kavathia, Y.A.; Jivani, L.L.; and Kaila, D.C. (2010). Effect of plant
growth regulators on vegetative, flowering and yield of bitter gourd cv. Priya. Indian J. Hort., 67:
254-256.

Dalai, S., Singh, M. K., Singh, K. V., Kumar, M., Malik, S., and Kumar, V. (2015). Effect of foliar
application of GA3 and NAA on growth, flowering yield and yield attributes of cucumber
[Cucumis Sativus L.]. Annals of Horticulture, 8(2), 181-194.

Das, R.; Rabha, B.K.; and Dey, S.C.; (2001). Effect of growth regulators on sex expression and fruit
yield in cucumber (Cucumis sativa L.) under plastic greenhouse. Annals of Agricultural
Research., 22(3): 312-317.

Dixit, A.; Rai, N.; and Kumar, V. (2001). Effect of plant growth regulators on growth, earliness and sex
ratio in Watermelon under Chhatisgarh region. Indian Journal of Agricultural Research, 35: 173-
176.

Farhana, U. (2015). Effects of plant growth regulators on flowering behavior and yield of cucumber
(Doctoral dissertation, Department of agricultural botany Sher-E-Bangla Agricultural University
Dhaka-1207). Journal of science and Technology, 33-42

Garg, P., Dev, R., Raj, S., Patel, V. J. K., and Singh, V. K. (2020). Influence of plant growth regulators
(PGRs) on growth parameters and sex ratio in cucumber (Cucumis sativus L.). Journal of
Pharmacognosy and Phytochemistry, 9(3), 1658-1661.

Hadvani VG. Effect of plant growth regulators on growth, flowering, yield and quality of muskmelon
(Cucumis melo Linn.) cv. Rasmadhuri. Thesis M.Sc (Hort.) Junagadh Agricultural University,
2010.

Hossain, D.; Karin, M.A.; Pramani, M.H.R.; and Rehman, A.A.S. (2006). Effect of foliar application of
IAA and GA3 on sex expression, yield attributes and yield of bitter gourd (Momordica charantia
L.). The Chittagong University. Journal of Biological Sciences., 5: 55-62.

Jyoti, S., Patel, N. B., and Patel, J. B. (2016). Effect of growth regulators and stages of spray on seed
yield and seed quality parameters of ridge gourd [Luffa acutangula (Roxb) L.]. Journal of
Applied and Natural Science, 8(3), 1551-1555.

Kadi, A. S., Asati, K. P., Barche, S., and Tulasigeri, R. G. (2018). Effect of different plant growth
regulators on growth, yield and quality parameters in cucumber (Cucumis sativus L.) under



polyhouse condition. International Journal of Current Microbiology and Applied Sciences, 7(4),
3339-3352.

Mahala P, Choudhary MR, Yadav TV, Garhwaland OP, Singh P. Effect of palnt growth regulators on
yield, quality and economics of bottle gourd (Lagenaria siceraria (Mol.) Standl.). Annals of Agri-
Bio Research. 2014; 19(1):137-139.

M.A. Rahman, S. Sikder, M.M. Bahadur and S.K. Pramanik (2018). Influence of gibberellic acid on
growth, flowering, and fruit yield of cucumber Journal of Science and Technology: 33-42

MR, S., Helmy, Y. I., Ahmed, A. A., and Ghoname, A. A. (2016). Effect of foliar application of growth
regulators (GA3 and Ethereal) on growth, sex expression and yield of summer squash plants
(Cucurbita pepo L.) under plastic house condition. International Journal of ChemTech
Research,9(6), pp 70-7.

Nagamani S, Sudipta B, Lal SK, Behera TK, Chakrabarty SK, Talukdar A. Effect of plant growth
regulators on sex expression, fruit setting, seed yield and quality in the parental lines for hybrid
seed production on bitter gourd. (Momordica charantia L.). Indian Journal of Agricultural
sciences. 2015; 85(9):1185-1191

Pandey, P., Shukla, I. N., and Upadhyay, A. (2021). Effect of different plant growth regulators on
growth, yield and quality parameters of cucumber (Cucumis sativus L.) cv. Kalyanpur green.
Journal of Pharmacognosy and Phytochemistry, 10(1), 2681-2684.

Pradeep Garg, Rishabh Dev, Shani Raj, Vijay Jitendra Kumar Patel and VK Singh (2018). Influence
of plant growth regulators (PGRs) on growth parameters and sex ratio in cucumber (Cucumis
sativus L.) Journal of Pharmacognosy and Phytochemistry, 9(3): 1658-1661

Rademacher W. Chemical regulators of gibberellin status and their application in plant production.
Annual Plant Reviews. 2016; 49:359-403.

Sandra, N., Sudipta, B., Sukhbir, S., Lal, S. K., Behera, T. K., Chakrabarty, S. K., and Talukdar, A.
(2015). Effect of plant growth regulators on sex expression, fruit setting, seed yield and quality
in the parental lines for hybrid seed production in bitter gourd (Momordica charantia). Indian
Journal of Agriculture Sciences, 85, 1185-191.

Sure, S.; Arooie, H.; and Azizi, M. (2012). Influence of plant growth regulators (PGRs) and planting
method on growth and yield in Oil pumpkin (Cucurbitapepo var. styriaca). Not. Sci. Biol. 4(2):
101-107.

Tantasawat, P. A., Sorntip, A., and Pornbungkerd, P. (2015). Effects of exogenous application of plant
growth regulators on growth, yield, and in vitro gynogenesis in cucumber. HortScience, 50(3),
374-382.

Thappa, M., Kumar, S., and Rafig, R. (2011). Influence of plant growth regulators on morphological,
floral and yield traits of cucumber (Cucumis sativus L.). Agriculture and Natural Resources,
45(2), 177-188.

Vyas, M. N,, Leua, H. N., Jadav, R. G, Patel, H. C., Patel, A. D., and Patel, A. S. (2015). Effect of plant
growth regulators on growth, flowering and yield of ridge gourd (Luffa acutangula roxb I.) Cv.
Pusa nasdar. Ecology environment and conservation journal, 902



