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Influence of different chemicals and bio-mix on plant 

growth and physiological parameters of sapota fruits 

cv. Kalipatti 

 
Naik KM, Bhosale AM, Bansod VU and Dapurkar ND 

 
Abstract 
An experiment was carried out to work out the effect of 28-Homobrassinolide (0.50 and 0.75 ppm), 

CPPU (4 and 6 ppm), GA3 (50 and 100 ppm), Humic Acid (1 and 2%) and Bio-mix (50, 75 and 100 

ml/plant) on plant growth and fruit parameters of sapota cv. Kalipatti and observed significantly highest 

plant height (m), plant canopy diameter (m), lowest peel weight (g) and highest peel to pulp ratio with the 

application of GA3 @ 100 ppm (T8). The significant result in fruit parameters like the highest fruit weight 

(g), length of fruits (cm), diameter of fruits (cm), pulp weight (g) was recorded in the application of 

CPPU @ 6 ppm. However, the application of 28-Homobrassinolide @ 0.75 ppm (T2) reported lowest 

fruit firmness and minimum days required for ripening of fruits after harvesting. The treatments reported 

non-significant effect on number of seeds per fruit and weight of seeds per fruits of sapota. 

 

Keywords: Sapota, Kalipatti, 28-homobrassinolide, CPPU, GA3, humic acid, bio-mix, growth regulators, 

Manilkara achras 

 

Introduction 

The sapota, Manilkara achras (Miller) Fosberg (Synonym: Achras sapota) belonging to the 

family Sapotaceae, subfamily Sapotoideae is commonly known as chiku, ciku, dilly, nasberry, 

sapodilla, plum and chico. It's originally from Mexico and Central America, but it's currently 

grown all over the tropics. India is considered to be the largest producer of sapota in the world. 

The sapota fruit is highly delicious in taste and good source of digestible sugar (12 to 18%) 

and has appreciable quantities of protein, fat, fiber and minerals like potassium, calcium and 

iron. The sapota growers face many problems such as lowering productivity year by year. The 

shelf life of the sapota fruit deteriorates as soon as the climacteric peak is attained since it is a 

climacteric fruit that demonstrates a fast surge in respiration after harvest. a barrier to long-

distance transportation caused by a limited shelf life and rising labour costs, which lowers 

profit. In order to solve this issue, production must be raised by using larger, higher-quality 

fruits with longer shelf lives. Therefore, it is necessary to use any strategy that might aid in 

overcoming low productivity and short shelf life. 

 

Materials and Method 

The present investigation was carried out at the Department of Horticulture, Vasantrao Naik 

Marathwada Krishi Vidyapeeth, Parbhani during 2021-2022. The experiment conducted on 25 

years old plants with twelve treatments in Randomized Block Design which replicated thrice. 

 

Details of Experiment 

Crop: Sapota (Manilkara achras (Mill.) Forsberg) 

Variety:: Kalipatti 

Design: RBD 

Treatment: 12 

Replication: 3 

Total number of plants: 36 

Year of Experiment: 2021-2022 

Experimental site: Department of Horticulture, V.N.M.K.V., Parbhani. 
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Treatment details 

T1: 28-Homobrassionoids - 0.50 ppm 

T2: 28-Homobrassionoids - 0.75 ppm 

T3: CPPU – 4 ppm 

T4: CPPU – 6 ppm 

T5: Humic Acid - 1% 

T6: Humic Acid - 2% 

T7: Gibberellic Acid – 50 ppm 

T8: Gibberellic Acid – 100 ppm 

T9: Bio-mix – 50 ml/plant 

T10: Bio-mix – 75 ml/plant 

T11: Bio-mix – 100 ml/plant 

T12: Control - Distilled water sprayed 

 

No. of Sprays 

The treatment of 28-Homobrassinolide, CPPU and Humic 

acid were sprayed twice i.e., in November 2021 and January 

2022. GA3 and Bio-mix was sprayed thrice i.e., in November 

2021, December 2021 and January 2022. 

The observations related to physical parameters of fruits were 

taken by selecting five fruits from harvested matured fruits. 

For ripening, fruits were kept in ambient temperature for 

observations. 

 

Result and Discussion 

The Table 1 shows that the different growth regulators and 

bio-mix influenced the plant growth significantly of sapota 

cv. Kalipatti. The highest plant height, highest plant canopy 

diameter in East-West and North-South direction (8.48 m, 

12.06 m, and 12.10 m) was recorded in T8 (GA3 @ 100 ppm) 

over the control treatment (7.32 m, 10.64 m, and 10.51 m), 

respectively. This might due do gibberellic acid has tendency 

to increase both cell elongation and cell division as which 

results in increase in cell length and number of cells. 

Gibberellin induced growth and cell wall loosening, which 

results in the highest incremental tree height and canopy 

spread, have been linked to the activity of several cell wall 

enzymes. The similar results were recorded by Sahu et al., 

(2018) [9] and Akshay et al., (2020) [1] in sapota. 

The Table 2 indicate that the application of different growth 

regulators and bio-mix shows significant result on fruits 

parameters. The highest weight of fruits (91.87 g) was 

obtained by the treatment T4 (CPPU @ 6 ppm) as compared to 

control (79.68 g). It might due to that CPPU increases fruit set 

and significantly with ample supply of metabolites which 

helps in growth and development. The results were found 

similar with Barkule et al., (2018) [2] in sapota, Smith (2008) 

[10] and Rafaat et al., (2012) [7] in grapes. 

The recorded data indicated that the highest length of sapota 

fruit (6.31 cm) and diameter of fruits (6.12 cm) is observed in 

treatment T4 (CPPU @ 6 ppm) whereas lowest length of fruit 

and diameter of fruit was recorded in control (4.49 cm and 

4.26 cm) respectively. These results found might due to 

beneficial effects of CPPU on promoting cell elongation and 

division as well as its important role in triggering protein, 

RNA, and DNA biosynthesis. The results are true with the 

results of Gondaliya (2017) [3] in sapota, and Rafaat et al., 

(2012) [7] in grapes. 

The treatment T2 (28-Homobrassionoids @ 0.75 ppm) 

reported the lowest fruit firmness (3.96 kg/cm2). While the 

highest fruit firmness (5.42 kg/cm2) was reported by the 

application of T4 (CPPU @ 6 ppm). Barkule et al., (2018) [2] 

was also reported same result in sapota as well as Sabaghnia 

and Nahandi (2019) [8] found in guava. The higher fruit 

firmness by foliar application CPPU may be due to reduced 

rate of respiration ultimately loss of weight percentage was 

less with maximum fruit firmness. The lower fruit firmness 

was resulted because of 28-Homobrassinolide may be 

enhance rate of ethylene biosynthesis with more respiration 

rate turned to become more softened ripens the fruits faster 

ultimately decrease firmness of fruits. 

The days required for ripening is significantly reduced days 

(4.07 days) due to the treatment T2 (28-Homobrassionoids @ 

0.75 ppm). While the longest period of days (7.13 days) 

required for ripening recorded in treatment T12 (control). 

Homobrassinolide enhance rate of ethylene biosynthesis 

which result in more respiration rate. High respiration rate 

results in early ripening of fruits. Hence application of 28-

Homobrassionoids ripens the fruit early among all treatments. 

Similar nature of early ripening was also reported by Pujari et 

al., (2010) [6] banana cv. Grand Naine and Barkule et al., 

(2018) [2] in sapota. 

The higher pulp weight of sapota fruit (80.42 g) was reported 

in the treatment T4 (CPPU @ 6 ppm) as compared to control. 

The results are aligned with the findings of Barkule et al., 

(2018) [2] and Patil et al., (2011) [5] in sapota, it might be due 

to higher accumulation and translocation of extra metabolites 

from other parts of the tree towards developing fruits. 

The treatment T8 (GA3 @ 100 ppm) shows the lowest peel 

weight (9.97 g) as well as peel to pulp ratio (8.27) of fruit 

over the control treatment which resulted highest peel weight 

(12.49 g) and higher peel to pulp ratio was recorded by T10 

(Bio-mix @ 75 ml/plant). This might The fruit continued to 

accumulate the necessary assimilates after the application of 

GA3, especially on the phloem, where cell division and cell 

elongation increased pulp percentage and decreased peel 

weight. These results were conformity with the results of 

Barkule et al., (2018) [2] in sapota. Mulagund et al., (2015) [4] 

in Banana. 

The effect of treatment on the number of seeds per fruit and 

weight of seeds per fruit were reported non-significant effect. 

These findings are close conformity with Barkule et al., 

(2018) [2]. 

 
Table 1: Effect of different chemicals and bio-mix on plant growth parameters. 

 

Tr. No. Treatments 
Plant Height (m) Plant canopy diameter East-West Plant canopy diameter North-South 

Initial Final Initial Final Initial Final 

T1 28-Homobrassionoids-0.50 ppm 7.88 8.28 10.65 11.53 10.83 11.63 

T2 28-Homobrassionoids-0.75 ppm 7.94 8.36 10.98 11.86 10.93 11.76 

T3 CPPU-4ppm 7.61 7.94 10.36 11.17 10.53 11.28 

T4 CPPU-6ppm 7.80 8.12 10.50 11.34 10.57 11.33 

T5 Humic Acid-1% 7.25 7.64 10.11 10.86 10.20 10.91 

T6 Humic Acid-2% 7.36 7.72 10.24 11.02 10.27 11.00 

T7 Gibberellic Acid-50 ppm 7.96 8.39 11.12 12.02 11.17 12.03 
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T8 Gibberellic Acid-100 ppm 8.03 8.48 11.14 12.06 11.21 12.10 

T9 Bio-mix-50 ml/plant 7.09 7.34 10.07 10.76 9.93 10.58 

T10 Bio-mix-75 ml/plant 7.12 7.38 10.13 10.83 9.96 10.62 

T11 Bio-mix-100 ml/plant 7.20 7.49 10.22 10.94 10.07 10.76 

T12 Control 7.09 7.32 9.70 10.64 9.89 10.51 

S.Em.±  0.26 0.26 0.29 0.09 0.11 0.19 

C.D. at 5%  NS 0.77 0.86 0.27 0.34 0.56 

 
Table 2: Effect of different chemicals and bio-mix on physiological parameters of sapota fruits cv. Kalipatti 

 

Tr. No. Treatments 

Weight 

of Fruit 

(g) 

Length 

of Fruit 

(cm) 

Diameter of 

fruit (cm) 

Fruit 

Firmness 

(Kg/cm2) 

Days 

required for 

ripening 

Pulp 

weight 

(g) 

Peel 

weight 

(g) 

Peel to 

pulp 

ratio 

Number of 

seeds per 

fruit 

Weight 

of seeds 

T1 
28-Homobrassionoids-

0.50 ppm 
87.47 5.33 5.14 4.07 4.13 75.49 10.79 7.00 2.33 1.19 

T2 
28-Homobrassionoids-

0.75 ppm 
89.58 5.57 5.36 3.96 4.07 77.87 10.58 7.36 2.20 1.13 

T3 CPPU-4 ppm 91.76 6.10 6.08 5.37 4.67 79.77 10.26 7.83 2.47 1.18 

T4 CPPU-6 ppm 91.87 6.31 6.12 5.42 4.20 80.42 9.97 8.09 2.13 1.21 

T5 Humic Acid-1% 85.67 4.99 4.79 4.74 6.20 73.33 11.14 6.58 2.20 1.20 

T6 Humic Acid-2% 86.27 5.11 4.92 4.40 5.93 73.40 11.68 6.28 2.47 1.19 

T7 Gibberellic Acid-50 ppm 90.88 5.81 5.58 5.26 5.40 80.32 9.88 8.07 2.13 1.23 

T8 
Gibberellic Acid-100 

ppm 
91.38 5.92 5.72 5.09 5.07 80.69 9.72 8.27 2.27 1.24 

T9 Bio-mix-50 ml/plant 79.76 4.58 4.39 4.27 7.13 66.08 12.45 5.31 2.60 1.23 

T10 Bio-mix-75 ml/plant 81.86 4.78 4.55 4.23 6.53 67.75 12.90 5.25 2.40 1.21 

T11 Bio-mix-100 ml/plant 82.49 4.98 4.73 4.11 6.27 68.98 12.37 5.58 2.27 1.14 

T12 Control 79.68 4.49 4.26 4.19 7.13 66.03 12.49 5.29 2.53 1.16 

S.Em.±  0.17 0.15 0.06 0.16 0.15 0.20 0.05 0.03 0.11 0.07 

C.D. at 5%  0.52 0.46 0.20 0.47 0.46 0.60 0.16 0.10 NS NS 

 

Conclusion 

The result of present investigation brings to the conclusion 

that among all the treatments application of GA3 @ 100 ppm 

was most effective and significant treatment for plant growth 

which resulted in highest plant height and maximum spread of 

plant canopy diameter in East-West and North-South 

diarection. The fruit parameters like weight of fruits, length 

and diameter of fruits, fruit firmness, high pulp weight, peel 

to pulp ratio and lower peel weight, was most effective by the 

application of CPPU @ 6 ppm. 
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