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ndian gooseberry, or aonla (Emblica officinalis Gaertn.), is a 

major native fruit crop in India that is valued for its high vitamin 

C content and therapeutic qualities. Due to certain restrictions 

related to flowering and fruiting, aonla productivity remains low 

despite its hardiness and capacity to adapt to poor soil and climatic 

conditions. A porous fruit set is produced when flowering occurs 

during the current season's growth, with a preponderance of male flowers. Heavy flower and 

fruit loss, poor pollination, nutrient deficiencies, moisture shortages, and extreme weather all 

exacerbate the problem. Fruit productivity and retention can be greatly increased by using 

plant growth regulators, pruning, balanced nutrition, and good orchard management, 

according to research. Based on research findings, this article thoroughly reviews the 

flowering and fruiting behavior in aonla, related problems, cures, and its medicinal and 

chemical composition. 
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Introduction  
One of India's most popular fruits, aonla is used extensively in Ayurvedic, Unani, and Siddha 

medical systems. Because of its resistance to dryness and salinity, it is extensively grown in 

arid and semi-arid regions. Commercial production, however, frequently suffers from low 

and inconsistent yields. Research indicates that biological and physiological issues during the 

flowering and fruiting stages, rather than vegetative growth, are the primary cause of these 

production restrictions. 

Aonla's Flowering Behavior  
 Aonla, flowering typically takes place on the current season's shoots between March and 

April. The tiny, greenish-yellow flowers are carried on the leaf axils. Aonla has both male 

and female flowers on the same tree, making it monoecious. According to research findings 

(Patak, 2003; Singh et al., 2009), male flowers make up more than 90–95% of all flowers. 

Female flowers are rare and mostly appear near the base of new shoots.  

One of the main biological constraints limiting the freedom set in aonla is this severely 

skewed sex ratio. 

Pollination and Fruit Set    
Wind and insects cause pollination, although effective fertilization is 

frequently inadequate. Research has demonstrated that high 

temperatures and moisture stress during flooring have an impact on 

pollen viability.Fruit set percentage is low (often less than 10%) even 

after fertilization because of abundant flowers and early fruit drop. 
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Aonla's Fruiting Pattern  
In aonla, fruit development is slow and prolonged, requiring about 8 to 9 months from 

flowering to maturity.⁠ Fruits mature in the winter (November–February) after developing 

during the rainy season.Its outstanding nutritional quality is attributed to the slow growth 

period, which permits the accumulation of high levels of vitamin C and polyphenols.  

Issues with Aonla's flowering and fruiting  
1. Low Production of Female Flowers 

Low female flower production is consistently found to be the primary cause of poor fruit set. 

Hormonal balance within the plant influences and controls this.  

2. Heavy Fruit and Flower Drops  

According to several research, 60–80% of flowers and immature fruits are lost as a result of:  

• Hormonal imbalance • Moisture stress  

Deficiency in nutrients and a restricted supply of carbohydrates  

3. Pollination and fertilization of poop 

Insect activity and plant viability are reduced by unfavorable weather circumstances 

including high winds and unseasonal showers, which leads to inadequate fertilization. 

4. Moisture Stress 

Water stress during flowering and early fruit development drastically affects fruit retention, 

despite the fact that aonla is drought tolerant. Waterlogging, on the other hand, damages roots 

and reduces nutrient uptake 

5. Nutrients Deficiencies  

Boron deficiency has been identified as one of the main causes of poor fruit set and deformed 

fruits. Zinc and nitrogen deficiencies also lessen fruit development and reducing intensity.  

6. Climatic Extremes  

During flowering, high temperatures (>40°C), hot, dry winds, and unusual rainfall can cause 

floral damage and increase flower drop.  

7. Inadequate Pruning  

Lack of regular pruning causes poor shoot emergence and less flowering because flooring 

affects the growth of the current season.⁠ 

Strategies to Enhance Aonla's Fruiting 
1. Pruning After harvest, 

light to moderate pruning promotes the growth of new shoots and enhances flowering.  

2. Nutrient Management in Balance Resear⁠ch advises application of:  

• Nitrogen, phospho⁠rus, and potassium  

• Zinc and boron sprays to enhance fruit set  

3. Management of Irrigation  

Fruit drop is greatly decreased by protective irrigation during flowering and early fruit     

development.  

4. Plant Growth Regulators  

Numerous studies have documented the beneficial benefits of growth regulators:  

• GA₃ (10–20 ppm) increases fruit size and retention;  

• NAA (20–30 ppm) decreases blossom and fruit drop.  

5. Enhancing Pollination  

Pollination effectiveness is increased by keeping pollinator-friendly orchards and avoiding 

pesticide spraying during flowering. 

Uses of Aonla in Medicine  
In traditional medicine, aonla is considered a "wonder fruit." Its functions as a potent 

antioxidant, an immunity booster, a digestive and liver tonic, and an anti-diabetic and anti-

aging agent are highlighted by research.  It is a key component of Ayurvedic remedies like 

triphala and Chyawanprash. Chemical and Nutritious Composition of Aonla Aonla is one of 

the best natural sources of vitamin C.  
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Principal components (per 100 grams of pulp):  

•Vitamin C: 500–700 mg  

•Tannins: gallic acid, ellagic acid, and emblicanin A and B Minerals:calcium, phosphorus, 

iron, potassium; dietary fiber and pectin  

According to research, the presence of tannins stabilizes vitamin C, preventing oxidation 

even during processing. 

Future of Aonla in Western India & Rajasthan 
●  Highly suitable crop for arid & semi-arid regions (drought, saline soil tolerant) 

●  Growing cultivation & production, especially in Rajasthan and Gujarat 

●  Good long-term income (productive for 40–60+ years) 

●  Strong demand for fresh fruit & processed products (murabba, juice, Ayurveda) 

●  High value-addition & export potential 
●  Needs drip irrigation, better marketing & processing support. 

Conclusion  
Aonla's flowering and fruiting are both hindered by innate biological limitations and 

exacerbated by environmental and management-related factors. Yield is lowered by low 

female flower productivity, excessive flower and fruit drop, poor pollination, moisture stress, 

and nutrient deficiencies. However, research has clearly shown that scientific orchard 

techniques including pruning, balanced nutrition, irrigation, and the use of growth regulators 

may effectively address these issues. Improving fruiting efficiency is crucial for increasing 

output and profitability due to the enormous medicinal and nutritional value of aonla. 
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