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Abstract

The present investigation entitled “Effect of different chemicals for control of flower and fruit drop in

Custard Apple (Annona squamosa L.) cv. Dharur-6” was carried out at Custard Apple Research Station,

Ambajogai, Dist. Beed, during the year 2025-26. The experiment was laid out in a Randomized Block

Design with different chemical treatments. The treatments comprised Urea @ 0.5, 1.0 and 1.5 per cent,

NAA @ 50, 100 and 200 ppm, GA3 @ 30, 40 and 50 ppm, CPPU @ 30, 40 and 50 ppm and control.

The results revealed that minimum flower drop (6.25 %), maximum fruit set (93.75 %), maximum num-

ber of fruits per plant (56.66) was recorded in treatment T5 (NAA 100 ppm). Minimum fruit drop at pea

stage (5.50 %) and marble stage (11.50 %) and maximum fruit diameter (8.87 cm) was recorded in T9

(GA3 50 ppm).
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Introduction

The custard apple (Annona squamosa L.) is also known as Sugar apple, Sweet sop, Sitaphal and Sharifa. It

belongs to the Annonaceae family and have their origin in tropical region of Tropical America. It is an im-

portant dryland fruit in India. Custard apple can be cultivated in tropical and warmer subtropical parts of

India. Custard apple has 14 pairs of chromosomes 2𝑛 = 14. More than 100 species are found in the genus

Annona. The pulp of Annona squamosa is slightly granular, creamy yellow or white, sweet, with a pleasant

flavour and low acidity. It is considered the sweetest of the Annona fruits (FAO, 1990) 
[1]

.

The custard apple is extensively cultivated worldwide in tropical, semi-arid and arid regions for its succulent

fruit. In Maharashtra this fruit crop is mainly grown in Vidarbha, Western Maharashtra and Marathwada re-

gion. The major districts are Solapur, Pune, Nagpur, Dhule, Ch. Sambhaji Nagar, Beed, Dharashiv, etc. In

year 2024-2025 the crop covers 61,000 ha nationwide, producing 583,000 metric tons. While in

Maharashtra, custard apple covers 25380 ha, producing 244680 metric tons. (APEDA, 2025) 
[2]

The annonas are of tropical origin and prefer a warm climate with moderate winter and humidity.

Temperature above 40 °C cause heavy flower drop in northern India. High temperature further affects the

fruit growth and yield due to soil moisture stress. They can thrive well up to an elevation of 1000 meters

above sea level. An annual rainfall of 50-75 cm is considered adequate for its growth and fruiting. Annonas

can also tolerate adverse weather condition at the cost of growth and yield. Custard apple is one of the im-

portant fruit crops of India. It is easy to cultivate due to its hardy nature. However, flower drop, poor fruit

setting and fruit retention are serious problems. Furthermore, the number of seeds in fruit is also un-

favourable for consumption. Hence, it is urgent need to overcome the problems.

The custard apple is primarily a cross-pollinated crop with bisexual hermaphrodite flowers; however, effec-

tive self-pollination is limited since stigma receptivity and pollen release occur at different times. In custard

apple, flowering extend from spring to the end of rainy season. A medium-sized tree bears 1000 to 1500

flowers in a season, but only 2 % flowers set and bear fruits. During the rainy season, fruit-set takes place.

By that time the temperature is lower and the relative humidity is high. Higher percentage of fruit-set by

hand pollination has been reported by various workers (Bose et al., 2001) 
[3]

.

Custard apple bears the flowers during the period from April to August. However, no fruit set occurs during

spring and summer, and it begins only in the rainy season due to favourable climatic conditions. Due to high

temperature, low atmospheric humidity, lack of irrigation water and natural stresses resulted less number of

flowers, poor fruit setting and low yield and degraded quality of fruit too. (Patel et al., 2010 and Chaudhari

et al., 2016) 
[4]

.

Custard apple is a rich source of carbohydrates, proteins, fiber, minerals such as calcium and iron, and vita-

min C. It is a good source of energy, providing about 104 kcal per 100 g of fruit. It also contains 21.3 g of

carbohydrates, 5.2 g of protein, 7.25 g of fiber, 60 mg of calcium, 80 mg of phosphorus, 105 mg of iron and

91 mg of Vit. C in 100 g edible portion and 70-80% of moisture. (Nair et al., 2017) 
[5]

.
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There are also encouraging results due the use of chemicals, such as a

means of NAA, GA3 in custard apple with respect to improvement in

fruit set, fruit retention and fruit size. However, research work on this

aspect in custard apple is very scanty and sporadic. Moreover, growth

regulators like CPPU and Brassinosteroids are available in markets

which are widely used in grapes for increasing size and high-quality

yield but their suitability in the custard apple needs to be assessed.

Being a hardy crop, its cultivation of is increasing in Maharashtra,

considering the importance and future scope of this crop the present

experiment was carried out.

Materials and Methods

The experiment was conducted during 2025-26 at the Custard Apple

Research Station, Ambajogai, Dist. Beed, which is situated on an ele-

vation of 631 m above the mean sea level between 18.75° North lati-

tude and 76.37° East longitude. Eight-year-old custard apple trees

with uniform growth were selected for the experiment. The trees were

planted at a spacing of 4 m × 4 m. Thirteen treatments were evaluated

in a Randomized Block Design (RBD) with two replications. Each

treatment consisted of three plants, resulting in a total of 78 experi-

mental plants. In June 2025, the experiment was started. Chemicals

were applied in the form of foliar spray as per treatments. The treat-

ments comprised Urea @ 0.5, 1.0 and 1.5 per cent, NAA @ 50, 100

and 200  ppm, GA3 @ 30, 40 and 50  ppm, CPPU @ 30, 40 and

50  ppm and control. Harvesting of fruits was done at full maturity

stage.

The basal dose of fertilizer i.e. N:P:K (250:125:125 g/plants) and well

decomposed FYM @ 10 kg/tree was applied as per recommendation

of VNMKV, Parbhani. The full dose of P and K and half dose of N

through different sources viz., urea, single super phosphate and mu-

rate of potash was applied as per treatment along with FYM per tree.

All the cultural operations like weeding, inter culturing and irrigation

were adopted uniformly to all experimental plants.

During the experimental period, harvestings were done periodically in

3-4 pickings in the month of October-November. The following pa-

rameters were measured:

Flower drop (%), Fruit set (%), Fruit drop (%) at pea stage, Fruit drop

at marble stage (%), Number of fruits per plants, Fruit diameter (cm).

Results and Discussion

Flower drop (%): The result regarding number of flowers drop is

presented in Table 1. Minimum flower drop was recorded in treatment

(T5) NAA 100 ppm (6.25) and was statistically at par with (T4) NAA

50  ppm (6.85) followed by (T9) GA3 50  ppm (11.11), (T8) GA3

40  ppm (14.10) and (T6) NAA 200  ppm (16.67). While maximum

flower drop was recorded in control T13 (32.11). The reason for re-

duced flower dropping in these treatments could be attributed to the

role played by bioregulators in maintaining a proper hormonal bal-

ance within the plant. Proper hormonal balance makes it easier for the

flowers to remain attached to the plant, and reducing the formation of

abscission zones, hence increased flower retention. The above result

was in agreement with findings of Mahmood (2025) 
[6]

 in Kagzi

Lime.

Fruit set (%): The percentage of fruit set in custard apple as influ-

enced by different chemical treatments is presented in Table 1.

Maximum fruit set was recorded in treatment (T5) NAA 100  ppm

(93.75) which was at par with (T4) NAA 50 ppm (93.15) followed by

(T9) GA3 50 ppm (88.89), (T8) GA3 40 ppm (85.90) and (T6) NAA

200  ppm (83.33). While minimum fruit set was recorded in control

T13 (67.79). Increase in fruit set percent, might be due to the fact that

substances like naphthalene acetic acid induces cell division, cell

elongation, cell enlargement and ultimately leads to better growth of

fruit. The above results were in agreement with those of Memane et

al., (2013) 
[7]

, Bidwe et al., (2019) 
[8]

, Rathod et al., (2024) 
[9]

 in

Custard apple.

Fruit drop (%)

Fruit drop at pea stage (%): The data regarding percentage of fruit

drop at pea stage as affected by various different chemical treatments

is presented in Table 1. Minimum fruit drop at pea stage was observed

in treatment (T9) GA3 50  ppm (5.50) which was statistically at par

with (T5) NAA 100 ppm (6.67) followed by (T8) GA3 40 ppm (7.18),

(T12) CPPU 50 ppm (7.53), (T4) NAA 50 ppm (7.84) and (T6) NAA

200 ppm (8.95). While maximum fruit drop at pea stage was recorded

in control T13 (14.86). Gibberellic acid (GA3), which improves sink

strength, delays the formation of the abscission layer, improves en-

dogenous hormone balance, and encourages improved fruit retention,

may be responsible for the decrease in fruit drop at pea stage. The re-

sults are in agreement with the findings reported by Chaudhari et al.,

(2016) 
[4]

, Thorat et al., (2018) 
[10]

 and Rathod et al., (2024) 
[9]

 in

Custard apple.

Fruit drop at marble stage (%): The data regarding percentage of

fruit drop at marble stage as affected by various different chemical

treatments is presented in Table 1. Minimum fruit drop at marble

stage was observed in treatment (T9) GA3 50 ppm (11.50) which was

statistically at par with (T5) NAA 100  ppm (12.39) and (T8) GA3

40 ppm (12.82) followed by (T4) NAA 50 ppm (13.44), (T12) CPPU

50  ppm (13.72) and (T6) NAA 200  ppm (14.73). While maximum

fruit drop at marble stage was recorded in T13 (20.43). Gibberellic

acid reduces fruit drop at the

Table 1. Effect of different chemicals flower drop (%), fruit set (%), fruit drop at pea stage (%), fruit drop at marble stage (%), number of fruits

per plant and fruit diameter (cm) of Custard apple cv. Dharur-6.

Tr. no. Treatments Flower drop

(%)

Fruit Set (%) Fruit drop at

pea stage (%)

Fruit drop at

marble stage

(%)

No. of fruits

per plant

Fruit diameter

(cm)

T1 Urea 0.5 % 31.10 68.90 13.41 18.96 37.66 6.73

T2 Urea 1.0 % 29.49 70.51 11.76 17.28 35.67 6.96

T3 Urea 1.5 % 29.57 70.43 12.33 17.91 37.67 7.13

T4 NAA 50 ppm 6.85 93.15 7.84 13.44 54.34 8.60

T5 NAA 100 ppm 6.25 93.75 6.67 12.39 56.66 8.65

T6 NAA 200 ppm 16.67 83.33 8.95 14.73 48.33 8.16

T7 GA3 30 ppm 17.36 82.64 9.40 15.46 45.33 7.85

T8 GA3 40 ppm 14.10 85.90 7.18 12.82 52.00 8.71

T9 GA3 50 ppm 11.11 88.89 5.50 11.50 55.33 8.87

T10 CPPU 30 ppm 29.90 70.10 11.34 17.07 35.00 7.54

T11 CPPU 40 ppm 26.70 73.30 10.50 16.66 40.00 8.37

T12 CPPU 50 ppm 20.18 79.82 7.53 13.72 48.00 8.51

(continued on next page)
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Tr. no. Treatments Flower drop

(%)

Fruit Set (%) Fruit drop at

pea stage (%)

Fruit drop at

marble stage

(%)

No. of fruits

per plant

Fruit diameter

(cm)

T13 Control 32.11 67.79 14.86 20.43 32.33 6.58

S.E.m ± 0.84 0.95 0.46 0.46 0.41 0.33

C.D. at 5 % 2.58 2.93 1.42 1.42 1.27 1.01

marble stage by maintaining hormonal balance, enhancing cell divi-

sion and elongation, improving sink strength, and delaying the devel-

opment of the abscission layer, resulting in increased fruit retention.

The results are in agreement with the findings reported by Chaudhari

et al., (2016) 
[4]

, Thorat et al., (2018) 
[10]

 and Rathod et al., (2024) 
[9]

in Custard apple.

Number of fruits per plants: The findings presented in Table 1

showed that maximum number of fruits per plant was recorded in

(T5) NAA 100 ppm (56.66) followed by treatment (T9) GA3 50 ppm

(55.33), (T4) NAA 50  ppm (54.34), (T8) GA3 40  ppm (52.00) and

(T6) NAA 200 ppm (48.33). While the minimum number of fruits per

plant was recorded in treatment (T13) control (32.33). Increase in

number of fruits per plant in the present investigation might be due to

the corresponding significant increase in the number of flowers per

branch and fruit set percentage. The results are in agreement with the

findings reported by in Kulkarni et al. (1996) 
[11]

 and Patel et al.

(2010) 
[12]

 in Custard apple.

Fruit diameter: The fruit diameter of custard apple is influenced by

different chemical treatments is presented in Table 1 showed maxi-

mum fruit diameter was recorded in (T9) GA3 50 ppm (8.87) and was

statistically at par with (T8) GA3 40 ppm (8.71), (T5) NAA 100 ppm

(8.65) and (T4) NAA 50  ppm (8.60) respectively. While minimum

fruit diameter was recorded in treatment (T13) control (6.58). Increase

in fruit size may be due to GA3 might have stimulated cell division

and cell elongation resulting in larger fruit size. The results are in

agreement with the findings reported by Patel et al., (2010) 
[12]

,

Chaudhari et al., (2016) 
[4]

 in Custard apple.

Conclusion: The present investigation clearly revealed that applica-

tion of different chemicals had a considerable influence on flowering

behaviour and fruit retention of custard apple cv. Dharur-6. Among

treatments, NAA @ 100 ppm (T5) was found to be most effective in

reducing flower drop and improving fruit retention, as it recorded the

minimum flower drop, maximum fruit set and maximum number of

fruits per plant. However, GA3 @ 50 ppm (T9) was most effective in

reducing fruit drop at pea and marble stages, also recorded maximum

fruit diameter among the treatments.
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