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Abstract 
 

The present investigation was conducted from August 2025 to February 2026 at the Research Field, 

Department of Horticulture, Naini Agricultural Institute, Faculty of Agriculture (FoA), Sam Higginbottom 

University of Agriculture, Technology and Sciences (SHUATS), Prayagraj, Uttar Pradesh, India, to study the 

effects of plant growth regulators (PGRs) on flowering, fruit yield, and fruiting parameters in the meadow 

orchard of guava (Psidium guajava L.) cv. Allahabad Surkha. The experiment was laid out in a randomised 
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block design (RBD) with three replications and 13 (12 + 1) treatments: T0, control (water spray); T1, 

chlormequat chloride (CCC) at 300 ppm; T2, CCC at 350 ppm; T3, CCC at 400 ppm; T4, GA3 at 50 ppm; 

T5, GA3 at 75 ppm; T6, GA3 at 100 ppm; T7, triacontanol at 3 ppm; T8, triacontanol at 5 ppm; T9, 

triacontanol at 10 ppm; T10, NAA at 200 ppm; T11, NAA at 250 ppm; and T12, NAA at 300 ppm. 

Significant treatment differences were observed for flowering, fruit yield, and fruiting parameters. 

The results showed that the foliar application of T5 (GA3 at 75 ppm) produced the most favourable flowering 

responses, including the earliest flower initiation (34.17 days), the highest number of flower buds per tree 

(140.00), the highest flower-bud retention (72.90%), the shortest flowering duration (18.20 days), and the 

highest number of flowers per shoot (9.80). Treatment T8 (triacontanol at 5 ppm) produced the highest fruit 

set (55.39%), fruit retention (50.83%), fruit yield per tree (12.49 kg), and fruit yield per hectare (156.13 q 

ha−1). It also recorded the greatest polar length (6.76 cm), radial diameter (6.41 cm), fruit weight (111.61 g), 

fruit volume (105.62 ml), flesh thickness (1.70 cm), and pulp weight (107.62 g), together with the lowest 

seed weight (4.00 g) and 100-seed weight (2.81 g). 

 

 
Keywords: Chlormequat chloride (CCC); Gibberellic Acid (GA3); triacontanol; Naphthalene Acetic Acid 

(NAA); plant growth regulator. 

 

1. Introduction 
 

Guava (Psidium guajava L.), popularly regarded as the ‘Apple of the Tropics’, occupies a prominent position 

among the fruit crops of India because of its nutritional attributes, wide adaptability, and economic potential. It 

belongs to the family Myrtaceae, which encompasses nearly 150 species of shrubs and small trees in the genus 

Psidium. Although approximately 20 species bear edible fruits, P. guajava L. is the most extensively cultivated 

and commercially important species because of its fruit quality, consumer preference, and processing potential 

(Radha & Mathew, 2007). It is native to tropical America and was introduced into India by the Portuguese in the 

seventeenth century. Guava is also known as the ‘Poor Man’s Apple’ and is commercially cultivated throughout 

the tropical and subtropical regions of India. Its native range extends from Mexico to Peru, and its chromosome 

number is 2n = 22 (Radha & Mathew, 2007). The fruit is perishable and has a short postharvest shelf life at 

ambient temperature because of climacteric ripening and associated physicochemical changes. The phenological 

behaviour of guava is distinctive because the crop exhibits multiple flowering and fruiting cycles within a year. 

The flowering seasons are Ambebahar (February–March), Mrigbahar (June–July), and Hastbahar (October–

November), corresponding to harvests during July–August, October–December, and February–April, 

respectively. Guava is predominantly harvested twice annually, during the rainy and winter seasons. This 

staggered production improves year-round availability and market relevance and may provide greater economic 

resilience to growers (Kumar et al., 2025). In addition to its use as a fresh table fruit, guava has considerable 

processing potential. Its high pectin content and characteristic flavour make it suitable for products such as jam, 

jelly, nectar, and guava slices (Radha & Mathew, 2007). Consequently, guava contributes to nutritional security, 

the fruit-processing sector, and the rural economy. 

 

Flowering during April–May produces the rainy-season crop, whereas flowering during July–August produces 

the winter-season crop. Under Tarai conditions, guava trees produce approximately 90% of the crop during the 

rainy season, 8–9% during the winter season, and 1–2% during the spring season. Rainy-season fruits are 

generally of poorer quality and lower nutritive value and are more affected by insects, pests, and diseases. In 

contrast, winter-season guava fruits are superior in nutritional quality and taste. The number of people with 

diabetes in India is increasing, and guava is considered a suitable fruit for people with diabetes. Therefore, the 

quality of rainy-season fruits needs to be improved so that this crop can also be remunerative (Mishra et al., 

2020). 

 

Guava (Psidium guajava L.) cv. Allahabad Surkha is an important red-fleshed commercial cultivar of northern 

India, particularly in the Prayagraj (formerly Allahabad) region of Uttar Pradesh. The cultivar is known for its 

attractive apple-red skin, deep-pink pulp, pleasant aroma, sweetness, and high consumer preference. The trees 

are vigorous, compact, dome-shaped, and productive, and they produce large, uniform fruits with relatively few 

seeds under suitable management practices. The cultivar is valued for both fresh consumption and processing 

because of its fruit quality, vitamin C content, and appealing colour. Allahabad Surkha Guava is also registered 

as a Geographical Indication because of its distinctive quality attributes associated with the agro-climatic 

conditions of the Prayagraj region. These characteristics make Allahabad Surkha a suitable cultivar for 
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evaluating the effects of plant growth regulators on flowering, fruiting, yield, and fruit quality under meadow-

orchard conditions. 

 

Allahabad Safeda forms the mainstay of the Indian guava industry because of its high yield, fruit quality, and 

broad market acceptance. Lalit, a cultivar suitable for both processing and table use, is also gaining popularity. 

 

At the time of manuscript preparation, the official National Horticulture Board/Department of Agriculture & 

Farmers Welfare portal provided 2024–25 final estimates and 2025–26 advance estimates; state-wise final guava 

data for 2025–26 were not available (Department of Agriculture & Farmers Welfare, n.d.). 

 

1.1 Physiological Basis of PGRs 
 

• GA3: Promotes cell elongation, floral induction, enzyme activation, and assimilate translocation, 

thereby contributing to earlier flowering and increased reproductive growth (Kapadnis & Singh, 2022; 

Yadav et al., 2026). Recent field evidence in guava further indicates that GA3-based foliar treatments 

can influence yield and fruit-quality responses, whereas the magnitude of the response remains 

dependent on the treatment context (Masood et al., 2025). 

• Triacontanol: Enhances photosynthesis, chlorophyll synthesis, antioxidant defence, nutrient uptake, 

and carbohydrate translocation, thereby improving fruit set, yield, and fruit quality (Khedr & Khedr, 

2024; Kumar et al., 2024; Sharma et al., 2024). Recent evidence in young guava plants also shows that 

triacontanol can modify physiological and biochemical responses under defined stress conditions, 

supporting its physiological activity in this crop (Hussain et al., 2025). 

• CCC: Restricts excessive vegetative growth by inhibiting gibberellin biosynthesis and diverts 

assimilates towards reproductive growth, thereby improving flowering efficiency (Yadav et al., 2026). 

• NAA: Reduces flower and fruit drop by maintaining auxin balance and strengthening fruit attachment, 

thereby improving fruit retention and yield (Lanusungit et al., 2022). Field evidence from another 

fruiting horticultural crop likewise indicates that responses to GA3 and NAA can vary with 

concentration and treatment combination, reinforcing the need for dose-specific evaluation (Naga et al., 

2025). 

 

Recent field evidence in guava indicates that responses to plant bioregulators are concentration-dependent and 

can influence yield, fruit quality, and economic performance (Sharma et al., 2024). Research in muskmelon 

likewise shows that the agronomic and economic outcomes of gibberellin-based treatments vary with regulator 

combinations and concentrations, supporting crop- and dose-specific field evaluation (Prasad et al., 2026). 

Broader evidence from fruit crops indicates that conventional and newer plant growth regulators, including 

triacontanol, may affect fruit set, yield, quality, and postharvest performance through distinct physiological 

pathways. Responses to triacontanol in pomegranate further demonstrate that crop and environmental conditions 

can influence treatment outcomes (Khedr & Khedr, 2024; Kumar et al., 2024). In guava, field evaluations of 

novel plant growth regulators have also reported treatment-dependent effects on yield and shelf-life traits, 

further supporting regulator-specific assessment under defined production conditions (Gupta et al., 2025). 

Recent work in Psidium further demonstrates that growth-regulator responses can vary among genotypes and 

seasons, providing additional support for cultivar- and environment-specific evaluation (Galvão et al., 2026). 

  

1.2 Justification 
 

The study entitled ‘Effect of Plant Growth Regulators (PGRs) on flowering, fruit set, fruit yield and biochemical 

attributes in the meadow orchard of guava (Psidium guajava L.) cv. Allahabad Surkha’ was undertaken because 

of important constraints in guava production. Although guava is a nutritionally rich and commercially valuable 

fruit, its cultivation is often affected by irregular flowering, low fruit set, and poor fruit quality, which reduce 

yield and profitability. Environmental stresses and suboptimal agronomic practices may further aggravate these 

constraints. 

 

Plant growth regulators (PGRs) offer a potential means of influencing key physiological processes, including 

floral induction, fruit retention, and quality development. PGRs such as NAA, GA3, and triacontanol may 

improve fruit set, reduce fruit drop, and enhance fruit size, sweetness, and shelf life. The present study therefore 

evaluated different PGR treatments to identify suitable concentrations for improving flowering, yield, and fruit 

quality, with the aim of enhancing productivity and profitability. 
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However, comparative evidence remains limited regarding the response of guava cv. Allahabad Surkha grown 

under a meadow-orchard system to CCC, GA3, triacontanol, and NAA across the concentration ranges evaluated 

in the present study. In particular, their relative effects on flowering, fruit retention, yield, fruiting attributes, and 

treatment economics under the agro-climatic conditions of Prayagraj have not been sufficiently established. The 

present investigation was therefore designed to address this cultivar- and production-system-specific research 

gap. 

 

1.3 Objective 
 

• To study the effects of different plant growth regulators on the flowering, fruit yield, and quality of 

guava (Psidium guajava L.) cv. Allahabad Surkha. 

• To determine the efficacy of the plant growth regulators and identify their optimum concentrations. 

• To assess the economics of the different treatments. 

 

2. Materials and Methods 
 

The present investigation was conducted during 2025–2026 at the Research Field, Department of Horticulture, 

Naini Agricultural Institute (NAI), Faculty of Agriculture (FoA), Sam Higginbottom University of Agriculture, 

Technology and Sciences (SHUATS), Prayagraj. Prayagraj District lies in the subtropical belt of south-eastern 

Uttar Pradesh and experiences very hot summers and cold winters. Uniform, healthy, bearing guava trees grown 

under similar cultural practices were selected for the study. A total of 39 trees of guava cv. Allahabad Surkha 

were selected for the experiment. 

 

The experiment comprised 13 (12 + 1) treatments, each replicated three times in a randomised block design 

(RBD): T0, control (water spray); T1, chlormequat chloride (CCC) at 300 ppm; T2, CCC at 350 ppm; T3, CCC 

at 400 ppm; T4, GA3 at 50 ppm; T5, GA3 at 75 ppm; T6, GA3 at 100 ppm; T7, triacontanol at 3 ppm; T8, 

triacontanol at 5 ppm; T9, triacontanol at 10 ppm; T10, NAA at 200 ppm; T11, NAA at 250 ppm; and T12, 

NAA at 300 ppm. The plots had a spacing of 2 × 4 m. The experimental field was 30.9 m long and 14.8 m wide, 

with a gross area of 457.32 m2 and a net area of 312 m2. Observations were recorded for flowering parameters, 

namely days to flower initiation, number of flower buds per tree, flower-bud retention (%), flowering duration 

(days), and number of flowers per shoot; fruit-yield parameters, namely fruit set (%), fruit retention (%), fruit 

yield per tree (kg), and fruit yield per hectare (q ha−1); and fruiting parameters, namely polar length (cm), radial 

diameter (cm), fruit weight (g), fruit volume (ml), flesh thickness (cm), pulp weight (g), seed weight (g), and 

100-seed weight (g). 

 

3. Results and Discussion 
 

The data on days to flower initiation presented in Table 1 showed that this parameter was significantly 

influenced by the foliar application of PGRs compared with the control. The fewest days to flower initiation 

(34.17 days) were recorded for T5 (GA3 at 75 ppm), whereas the longest period (42.63 days) was recorded for 

T0, the control (water spray). Shirsat et al. (2021) reported a similar response in gaillardia, in which GA3 at 200 

ppm resulted in the earliest flower initiation. Kapadnis and Singh (2022) likewise reported that GA3 promoted 

flowering and fruit setting in meadow-orchard guava. Yadav et al. (2026) also observed that the exogenous 

application of GA3 improved flowering behaviour and vegetative growth in guava cv. Allahabad Safeda. 

 

The number of flower buds per tree was significantly influenced by the foliar application of PGRs compared 

with the control. The highest number of flower buds per tree (140.00) was recorded for T5 (GA3 at 75 ppm), 

followed by T6 (GA3 at 100 ppm), T8 (triacontanol at 5 ppm), T9 (triacontanol at 10 ppm), T4 (GA3 at 50 ppm), 

and T11 (NAA at 250 ppm). The lowest number (94.67) was recorded for T0, the control (water spray). These 

findings agree with those of Kapadnis and Singh (2022), who reported a significant increase in flowers and 

fruiting buds following GA3 application in meadow-orchard guava. Kumar et al. (2025) also noted that the 

appropriate use of plant growth regulators can improve flowering intensity and reproductive efficiency in guava. 

Flower-bud retention was significantly influenced by the foliar application of PGRs compared with the control. 

The highest flower-bud retention (72.90%) was recorded for T5 (GA3 at 75 ppm), whereas the lowest value 

(52.40%) was recorded for T0, the control (water spray). These findings are consistent with evidence that GA3 

application can improve flowering behaviour, fruit set, and retention in guava (Yadav et al., 2026). Kumar and 

Deen (2026) also reported that GA3, applied either alone or in combination with micronutrients, increased fruit 
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retention and reduced flower and fruit drop in guava cv. L-49. They attributed this response to enhanced 

endogenous auxin activity and reduced abscission of reproductive structures. 

 

Flowering duration was significantly influenced by the foliar application of PGRs compared with the control. 

The shortest flowering duration (18.20 days) was recorded for T5 (GA3 at 75 ppm), whereas the longest duration 

(26.40 days) was recorded for T0, the control (water spray). These results are consistent with reports that foliar 

GA3 application influences flowering behaviour, fruit set, and fruit retention in guava (Kapadnis & Singh, 2022; 

Yadav et al., 2026). Kiran Sagar et al. (2024) similarly reported that GA3 improved flowering and fruiting 

parameters in guava cv. Sardar under the Northern Dry Zone conditions of Karnataka, possibly by promoting 

floral differentiation and reproductive growth. 

 

The highest number of flowers per shoot (9.80) was recorded for T5 (GA3 at 75 ppm), whereas the lowest 

number (6.40) was recorded for T0, the control (water spray). The findings are consistent with those of 

Kapadnis and Singh (2022), who reported improved flowering and fruit setting following GA3 application in 

meadow-orchard guava. Kiran Sagar et al. (2024) also observed improved flowering and fruiting characteristics 

in guava cv. Sardar following GA3 application. The increase in the number of flowers per shoot may be 

associated with improved vegetative vigour, floral differentiation, hormonal balance, and assimilate 

translocation. Comparable responses were reported by Kumar and Deen (2026) and Yadav et al. (2026). 

 

Fruit-yield attributes, including fruit set, fruit retention, fruit yield per tree, and fruit yield per hectare, were 

significantly influenced by the foliar application of chlormequat chloride, GA3, triacontanol, and NAA 

compared with the control. The improved yield responses under the triacontanol treatment may be associated 

with increased photosynthetic activity, improved assimilate partitioning, and a more favourable source–sink 

relationship. Similar effects of plant bioregulators on the growth, yield, quality, and economic performance of 

guava have been reported by Sharma et al. (2024). Broader evidence indicates that triacontanol can influence 

reproductive growth, assimilate translocation, nutrient-use efficiency, and fruit quality through several 

physiological pathways (Khedr & Khedr, 2024; Kumar et al., 2024). Therefore, the increased fruit set, fruit 

retention, and yield recorded under T8 (triacontanol at 5 ppm) may have resulted from improved physiological 

efficiency and reproductive development. 

 

The fruit-set data presented in Table 1 showed that fruit set was significantly influenced by the foliar application 

of PGRs compared with the control. The highest fruit set (55.39%) was recorded for T8 (triacontanol at 5 ppm), 

whereas the lowest fruit set (40.23%) was recorded for T0, the control (water spray). 

 

Fruit retention was significantly influenced by the foliar application of PGRs compared with the control. The 

highest fruit retention (50.83%) was recorded for T8 (triacontanol at 5 ppm), followed by T9 (triacontanol at 10 

ppm), T7 (triacontanol at 3 ppm), T6 (GA3 at 100 ppm), T10 (NAA at 200 ppm), T5 (GA3 at 75 ppm), T11 

(NAA at 250 ppm), and T4 (GA3 at 50 ppm). The lowest fruit retention (35.82%) was recorded for T0, the 

control (water spray). 

 

Fruit yield per tree was significantly influenced by the foliar application of PGRs compared with the control. 

The highest fruit yield per tree (12.49 kg) was recorded for T8 (triacontanol at 5 ppm), whereas the lowest yield 

(7.72 kg) was recorded for T0, the control (water spray). 

 

Fruit yield per hectare was significantly influenced by the foliar application of PGRs compared with the control. 

The highest fruit yield (156.13 q ha−1) was recorded for T8 (triacontanol at 5 ppm), whereas the lowest yield 

(96.50 q ha−1) was recorded for T0, the control (water spray). Triacontanol may also enhance antioxidant activity 

and reduce the abscission of reproductive organs. Comparable responses to plant bioregulators in guava were 

reported by Sharma et al. (2024). 

 

The fruiting-parameter data presented in Table 1 showed that polar length was significantly influenced by the 

foliar application of PGRs compared with the control. The greatest polar length (6.76 cm) was recorded for T8 

(triacontanol at 5 ppm), whereas the smallest value (4.94 cm) was recorded for T0, the control (water spray). 

Similar improvements in fruit dimensions following the application of plant growth regulators have been 

reported in guava (Singh et al., 2017). 
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Table 1. Effect of Plant Growth Regulators (PGRs) on flowering, fruit yield and fruiting parameters in Meadow orchard Guava (Psidium   guajava L.) cv. 

Allahabad Surkha 

 
Treatment 

Notion  

Days to 

flower 

initiation 

No. of 

flower 

bud per 

tree 

Flower bud 

retention 

(%) 

Flowering 

duration 

(Days) 

Number of 

flowers per 

shoot 

Fruit   

set (%) 

Fruit 

retention 

(%) 

Fruit yield   

per tree 

(kg) 

Fruit 

yield 

(q ha-1) 

Polar 

length (cm) 

Radial 

diameter 

(cm)   

Fruit 

weight (g) 

Fruit 

volume 

(ml)  

Flesh 

thickness 

(cm)    

Pulp 

weight 

(g) 

Seed 

weight 

(g) 

100 

Seed 

weight 

(g) 

T0 42.63 94.67 52.40 26.40 6.40 40.23 35.82 7.72 96.50 4.94 4.62 78.21 74.55 0.82 72.41 5.80 3.80 

T1 39.80 106.00 58.70 20.10 7.20 42.05 37.15 8.19 102.38 5.16 4.83 81.62 77.83 0.91 76.02 5.60 3.70 

T2 38.90 112.00 60.30 21.00 7.60 43.51 37.49 8.53 106.67 5.35 5.07 84.31 80.41 1.00 78.90 5.41 3.61 

T3 38.13 118.00 61.80 21.63 7.90 43.41 40.04 9.12 114.00 5.49 5.22 87.92 83.64 1.10 82.72 5.20 3.51 

T4 36.50 126.00 66.40 23.80 8.60 46.83 41.73 9.76 122.04 5.68 5.41 91.21 86.92 1.20 86.20 5.01 3.48 

T5 34.17 140.00 72.90 18.20 9.80 48.90 43.54 10.19 127.38 5.90 5.60 94.82 90.10 1.30 90.11 4.71 3.20 

T6 34.83 136.00 71.20 25.70 9.50 50.31 45.17 10.73 134.08 5.82 5.51 98.61 93.79 1.41 94.12 4.49 3.11 

T7 36.93 122.00 65.30 23.10 8.40 52.52 47.87 11.56 144.46 6.30 6.00 103.32 98.20 1.50 99.01 4.30 3.00 

T8 35.37 130.00 69.60 24.90 9.10 55.39 50.83 12.49 156.13 6.76 6.41 111.61 105.62 1.70 107.62 4.00 2.81 

T9 35.90 127.00 68.20 24.30 8.83 53.10 48.57 12.10 151.25 6.41 6.22 106.82 101.50 1.61 102.61 4.21 2.91 

T10 37.77 116.00 62.73 22.00 7.80 49.52 44.10 10.56 131.96 6.05 5.72 96.51 91.71 1.31 91.71 4.80 3.31 

T11 37.20 120.00 63.93 22.60 8.10 47.19 42.10 9.65 120.67 5.83 5.50 92.69 81.50 1.20 87.58 5.11 3.55 

T12 37.50 117.67 63.20 22.30 8.00 44.60 39.51 9.07 113.42 5.60 5.31 89.41 84.25 1.10 84.10 5.30 3.60 

F-test S S S S S S S S S S S S S S S S S 

S.Ed. (±) 0.128 0.445 0.100 0.041 0.026 0.657 0.060 0.172 2.147 0.135 0.040 0.286 0.050 0.030 0.291 0.027 0.048 

C.D.  at 0.05% 0.265 0.918 0.207 0.084 0.054 1.357 0.123 0.354 4.431 0.278 0.083 0.591 0.104 0.062 0.600 0.056 0.100 
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Radial diameter was significantly influenced by the foliar application of PGRs compared with the control. The 

greatest radial diameter (6.41 cm) was recorded for T8 (triacontanol at 5 ppm), whereas the smallest value (4.62 

cm) was recorded for T0, the control (water spray). 

 

Fruit weight was significantly influenced by the foliar application of PGRs compared with the control. The 

highest fruit weight (111.61 g) was recorded for T8 (triacontanol at 5 ppm), followed by T9 (triacontanol at 10 

ppm) and T7 (triacontanol at 3 ppm). The lowest fruit weight (78.21 g) was recorded for T0, the control (water 

spray). 

 

Fruit volume was significantly influenced by the foliar application of PGRs compared with the control. The 

highest fruit volume (105.62 ml) was recorded for T8 (triacontanol at 5 ppm), followed by T9 (triacontanol at 10 

ppm), T7 (triacontanol at 3 ppm), T6 (GA3 at 100 ppm), and T10 (NAA at 200 ppm). The lowest fruit volume 

(74.55 ml) was recorded for T0, the control (water spray). Similar improvements in fruit volume following the 

application of plant growth regulators have been reported in guava (Singh et al., 2017). 

 

Flesh thickness was significantly influenced by the foliar application of PGRs compared with the control. The 

greatest flesh thickness (1.70 cm) was recorded for T8 (triacontanol at 5 ppm), followed by T9 (triacontanol at 

10 ppm), T7 (triacontanol at 3 ppm), T6 (GA3 at 100 ppm), T10 (NAA at 200 ppm), and T5 (GA3 at 75 ppm). 

The lowest flesh thickness (0.82 cm) was recorded for T0, the control (water spray). 

 

Pulp weight was significantly influenced by the foliar application of PGRs compared with the control. The 

highest pulp weight (107.62 g) was recorded for T8 (triacontanol at 5 ppm), followed by T9 (triacontanol at 10 

ppm), T7 (triacontanol at 3 ppm), T6 (GA3 at 100 ppm), T10 (NAA at 200 ppm), and T5 (GA3 at 75 ppm). The 

lowest pulp weight (72.41 g) was recorded for T0, the control (water spray). 

 

Seed weight was significantly influenced by the foliar application of PGRs compared with the control. The 

lowest seed weight (4.00 g) was recorded for T8 (triacontanol at 5 ppm), followed by T9 (triacontanol at 10 

ppm), T7 (triacontanol at 3 ppm), T6 (GA3 at 100 ppm), T5 (GA3 at 75 ppm), and T10 (NAA at 200 ppm). The 

highest seed weight (5.80 g) was recorded for T0, the control (water spray). 

 

The 100-seed weight was significantly influenced by the foliar application of PGRs compared with the control. 

The lowest 100-seed weight (2.81 g) was recorded for T8 (triacontanol at 5 ppm), followed by T9 (triacontanol 

at 10 ppm), T7 (triacontanol at 3 ppm), T6 (GA3 at 100 ppm), T5 (GA3 at 75 ppm), and T10 (NAA at 200 ppm). 

The highest 100-seed weight (3.80 g) was recorded for T0, the control (water spray). Comparable effects of 

plant growth regulators on guava fruit characteristics have been reported by Singh et al. (2017). 

 

4. Limitations  
 

The present investigation was conducted during a single cropping season under the agro-climatic conditions of 

Prayagraj, Uttar Pradesh, using only the guava cultivar Allahabad Surkha grown under a meadow-orchard 

system. The study evaluated selected concentrations of CCC, GA3, triacontanol, and NAA for their effects on 

flowering, fruit yield, and fruiting parameters. However, the long-term effects of repeated PGR application, the 

influence of seasonal variation, economic feasibility, and effects on physiological, biochemical, and molecular 

characteristics were not investigated. The results should therefore be interpreted within the scope of the 

experimental conditions under which the study was conducted. 

 

Future investigations may evaluate the combined use of plant growth regulators with micronutrients, organic 

manures, and biofertilisers to improve flowering, fruit yield, and fruit quality. Studies on the optimum timing 

and frequency of PGR application and their effects on fruit quality, shelf life, and economic returns may also 

support the development of practical production technologies for guava cultivation. 

 

5. Conclusion 
 

The present investigation demonstrated significant treatment differences in flowering, fruit yield, and fruiting 

parameters of guava (Psidium guajava L.) cv. Allahabad Surkha under the meadow-orchard conditions of 

Prayagraj. Among the treatments evaluated, T5 (GA₃ at 75 ppm) produced the most favourable flowering 

responses, with the earliest flower initiation (34.17 days), the highest number of flower buds per tree (140.00), 
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the highest flower-bud retention (72.90%), the shortest flowering duration (18.20 days), and the highest number 

of flowers per shoot (9.80). In contrast, T8 (triacontanol at 5 ppm) produced the highest fruit set (55.39%), fruit 

retention (50.83%), fruit yield per tree (12.49 kg), and fruit yield per hectare (156.13 q ha⁻¹). This treatment also 

recorded the greatest values for polar length, radial diameter, fruit weight, fruit volume, flesh thickness, and pulp 

weight, together with the lowest seed weight and 100-seed weight. Thus, within the tested concentrations and 

experimental conditions, GA₃ at 75 ppm was the most effective treatment for flowering parameters, while 

triacontanol at 5 ppm was the most effective for fruit yield and fruiting parameters. 

 

Acknowledgement 
 

I express my sincere gratitude to the Department of Horticulture, Naini Agricultural Institute (NAI), Faculty of 

Agriculture (FoA), Sam Higginbottom University of Agriculture, Technology and Sciences (SHUATS), 

Prayagraj, Uttar Pradesh, India, for providing the facilities, infrastructure, research laboratory, and experimental 

field required to conduct this research. 

 

I also acknowledge the members of my Student Advisory Committee (SAC) for their valuable suggestions, 

technical guidance, and encouragement during the research work. 

 

Declaration of AI Use 
 

This manuscript was prepared through the combined contributions of all author(s), including contributions to the 

study design, data, content development, results, interpretation, and related scholarly work. The author(s) 

acknowledge the use of Grammarly and ChatGPT to assist with grammar checking, language refinement, and 

reference formatting. These AI-assisted tools were not used as authors and did not replace the intellectual 

contributions or scholarly judgement of the author(s). All AI-assisted outputs, including content, references, and 

interpretations, were carefully reviewed, revised, verified, and approved by the author(s). The author(s) accept 

full responsibility for the accuracy, integrity, and final content of the manuscript. 

 

Competing Interests 

 
Authors have declared that no competing interests exist. 

 

References 

 
Department of Agriculture & Farmers Welfare. (n.d.). State level. Ministry of Agriculture & Farmers Welfare, 

Government of India. Retrieved August 8, 2026, from https://agriwelfare.gov.in/en/StatHortEst  

Galvão, S. P., Marinho, C. S., dos Santos, R. F., da Rocha Silva, R. M., do Nascimento, J. C. M., da Silva, A. E., 

& da Silva, J. E. V. C. (2026). A steroidal plant growth regulator promotes season-dependent growth 

responses in Psidium genotypes. South African Journal of Botany, 195, 209–218. 

https://doi.org/10.1016/j.sajb.2026.05.026  

Gupta, G., Gurjar, P. K. S., Naruka, I. S., Ausari, P. K., Nagar, B. L., Yadav, R. K., & Chandravanshi, R. 

(2025). Effect of novel plant growth regulators and fruit bagging on yield and shelf life of guava (Psidium 

guajava L.). Journal of Experimental Agriculture International, 47(1), 82–93. 

https://doi.org/10.9734/jeai/2025/v47i13206  

Hussain, K., Qadri, R., Khan, R. I., Ahmed, A. H., Azam, M., Akram, M. T., Khan, M. I., Arshad, A., & 

Shrestha, S. (2025). Evaluating the impact of triacontanol on physiological, enzymatic and biochemical 

responses of Psidium guajava L. under salinity stress. Applied Fruit Science, 67, Article 323. 

https://doi.org/10.1007/s10341-025-01548-8  

Kapadnis, V. D., & Singh, D. (2022). Effect of plant growth regulators on growth, fruit setting and quality of 

guava (Psidium guajava L.) in meadow orchard. International Journal of Plant & Soil Science, 34(21), 

407–412. https://doi.org/10.9734/ijpss/2022/v34i2131277  

Khedr, E. H., & Khedr, N. (2024). Unraveling the mechanisms behind salt-stress alleviation and enhanced fruit 

storability in pomegranate through triacontanol treatment. Scientia Horticulturae, 325, 112634. 

https://doi.org/10.1016/j.scienta.2023.112634  

Kiran Sagar, D. C., Vastrad, S. M., Saini, S., Prakash, H. T., & Chogatapur, S. V. (2024). Influence of GA3 and 

NAA on growth, flowering, fruiting and yield of guava (Psidium guajava L.) cv. Sardar under Northern 

https://agriwelfare.gov.in/en/StatHortEst
https://doi.org/10.1016/j.sajb.2026.05.026
https://doi.org/10.9734/jeai/2025/v47i13206
https://doi.org/10.1007/s10341-025-01548-8
https://doi.org/10.9734/ijpss/2022/v34i2131277
https://doi.org/10.1016/j.scienta.2023.112634


 
 

 

 
Sagar et al.; Int. J. Plant Soil Sci., vol. 38, no. 8, pp. 691-699, 2026; Article no.IJPSS.164131 

 

 

 
699 

 

Dry Zone of Karnataka. International Journal of Advanced Biochemistry Research, 8(1), 505–507. 

https://doi.org/10.33545/26174693.2024.v8.i1g.427  

Kumar, A., & Deen, B. (2026). Effect of plant growth regulators and micronutrients on flowering and fruiting 

attributes of guava (Psidium guajava L.) cv. L-49. The Bioscan, 21(1), 282–293. 

https://doi.org/10.63001/tbs.2026.v21.i01.pp282-293  

Kumar, A., Rajan, R., Pandey, K., Rodge, R. R., Kaur, G., Thammali, V., & Singh, T. (2024). Impact of new 

generation plant growth regulators on fruit crops: A review. Horticultural Science, 51(1), 1–22. 

https://doi.org/10.17221/166/2022-HORTSCI  

Kumar, R., Singh, N., Kumar, A., Kumar, S., & Poonia, P. (2025). Optimizing yield and quality in guava 

through crop regulation: Comprehensive review. Indian Journal of Arid Horticulture, 7(2), 43–50. 

https://doi.org/10.56093/ijah.v7i2.174769  

Lanusungit, Prasad, V. M., Bahadur, V., & Rana, S. (2022). Determining the effect of plant growth regulators 

on growth, yield and quality of guava (Psidium guajava L.) cv. Allahabad Safeda. International Journal 

of Plant & Soil Science, 34(23), 1058–1066. https://doi.org/10.9734/ijpss/2022/v34i232516  

Masood, S., Ali, L., Hussain, T., Liaquat, M., Aon, M., ur-Rehman, A., & Zafar-ul-Hye, M. (2025). Foliar 

application of gibberellic acid and boric acid enhances boron translocation in leaves and improves the 

yield of guava (Pisidium gujava L.) cv. Sada Bahar Gola. Journal of Plant Nutrition, 48(7), 1228–1244. 

https://doi.org/10.1080/01904167.2024.2430548  

Mishra, P., Mandal, G., & Tarai, R. K. (2020). Effect of different crop regulation methods and chemicals on 

growth, flowering and yield of guava cv. Arka Mridula. International Journal of Current Microbiology 

and Applied Sciences, 9(12), 649–659. https://doi.org/10.20546/ijcmas.2020.912.078  

Naga, K. K., Regar, C. L., Meghwal, M. L., Regar, O. P., Jain, N., & Kumawat, K. K. (2025). Effects of plant 

growth regulators on growth, quality and yield of bitter gourd (Momordica charantia L.). Journal of 

Biology and Nature, 17(2), 139–147. https://doi.org/10.56557/joban/2025/v17i29507  

Prasad, M. S., Bhavanasi, S., Nishitha, U. S., Singh, K., Singh, P., Nagar, V. K., Makvana, R. H., & Hari, K. 

(2026). Assessing the economic viability of GA3 and Ethrel combinations at varying concentrations for 

muskmelon (Cucumis melo L.) cv. ASN-115. Plant Cell Biotechnology and Molecular Biology, 27(3–4), 

144–151. https://doi.org/10.56557/pcbmb/2026/v27i3-410379  

Radha, T., & Mathew, L. (2007). Fruit crops. New India Publishing Agency. 

https://books.google.com/books/about/Fruit_Crops.html?id=EpUOGrafCNgC  

Sharma, S., Sharma, R., Chandra, N., Singh, A., Tanvi, Singh, J., & Singh, A. (2024). Impact of plant 

bioregulators on growth, yield, quality and economic feasibility of guava (Psidium guajava L.) in central 

region of Punjab, India. Journal of Experimental Agriculture International, 46(11), 700–708. 

https://doi.org/10.9734/jeai/2024/v46i113091  

Shirsat, B. P., Malshe, K. V., Salvi, B. R., Mahadik, S. G., & Pawar, C. D. (2021). Effect of plant growth 

regulators and pinching on flowering characters in gaillardia (Gaillardia pulchella). The Pharma 

Innovation Journal, 10(11), 482–485.  

https://www.thepharmajournal.com/archives/?ArticleId=8725&issue=11&vol=10&year=2021  

Singh, K., Sharma, M., & Singh, S. K. (2017). Effect of plant growth regulators on fruit yield and quality of 

guava (Psidium guajava) cv. Allahabad Safeda. Journal of Pure and Applied Microbiology, 11(2), 1149–

1154. https://doi.org/10.22207/JPAM.11.2.61  

Yadav, K., Lakhawat, S. S., & Chhipa, B. G. (2026). Effect of exogenous application of plant growth regulators 

on vegetative growth and flowering of guava cv. Allahabad Safeda. Indian Journal of Arid Horticulture, 

8(1), 30–35. https://doi.org/10.56093/IJAH.v39i1.5  

 
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual author(s) and 
contributor(s) and not of the publisher and/or the editor(s). This publisher and/or the editor(s) disclaim responsibility for any injury to people or 

property resulting from any ideas, methods, instructions or products referred to in the content. 

__________________________________________________________________________________________ 
© Copyright (2026): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms of the 

Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and 
reproduction in any medium, provided the original work is properly cited. 

 

 

 

Peer-review history: 

The peer review history for this paper can be accessed here: 

https://pr.sdiarticle5.com/review-history/164131  

https://doi.org/10.33545/26174693.2024.v8.i1g.427
https://doi.org/10.63001/tbs.2026.v21.i01.pp282-293
https://doi.org/10.17221/166/2022-HORTSCI
https://doi.org/10.56093/ijah.v7i2.174769
https://doi.org/10.9734/ijpss/2022/v34i232516
https://doi.org/10.1080/01904167.2024.2430548
https://doi.org/10.20546/ijcmas.2020.912.078
https://doi.org/10.56557/joban/2025/v17i29507
https://doi.org/10.56557/pcbmb/2026/v27i3-410379
https://books.google.com/books/about/Fruit_Crops.html?id=EpUOGrafCNgC
https://doi.org/10.9734/jeai/2024/v46i113091
https://doi.org/10.22207/JPAM.11.2.61
https://doi.org/10.56093/IJAH.v39i1.5
https://pr.sdiarticle5.com/review-history/164131

