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Abstract 

An experiment was carried out to study the “Effect of foliar application of humic acid, salicylic acid and 

novel liquid on fruit yield and quality of mango (Mangifera indica L.) cv. Amrapali” at Horticultural 

Research Farm, and P.G. Laboratory, Department of Horticulture, B. A. College of Agriculture, Anand 

Agricultural University, Anand, during March to June, 2018. Treatments comprised foliar application (At 

50% flower opening stage, pea stage and marble stage) of humic acid @ 1, 1.5 and 2%, salicylic acid @ 

1000, 1500 and 2000 mg/l and novel liquid @ 1, 1.5 and 2% along with control. The experiment was 

carried out in completely randomized design with three repetitions. Among all the treatments T2 (Humic 

acid @ 1.5%) treatment was found most effective treatment and recorded significantly minimum fruit 

drop (at marble and harvest stage), While maximum in number of fruits/tree, fruit weight, fruit diameter, 

fruit volume and fruit yield. 
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Introduction 

Mango (Mangifera indica L.) fruit is having excellent adaptability and regarded as “King of 

Fruits” (Radha and Mathew, 2007) [14]. Moreover, Mango has been cultivated in Indian sub-

continent for well over 4000 years and favorite of the kings and common people as well, 

because of its nutritive value, taste, attractive fragrance and health promoting qualities. India is 

proud of having the largest available germplasm wealth of mango with about 1,000 cultivars 

(Bose, 1999) [4]. Mango is one of the major fruit crop of Asia and has developed its own 

importance all over the world (Bose et al. 2001) [5]. Mango is a national fruit of India because 

of its excellent flavour, delicious taste, delicate fragrance and attractive colour. In India 

thousands of varieties of mango are grown in a wide range of agro climatic conditions from 

tropical to sub-tropical and humid tropic to semi humid tropics. The important cultivars 

commercially grown under Gujarat conditions are Kesar, Alphanso, Rajapuri, Totapuri, 

Jamadar, Dashehari, Langra, and Neelum. 

Amrapali is a mango variety introduced in 1971.The tree is dwarf, regular bearer, cluster 

bearing, small sized fruits, and good keeping quality. Fruits are green, apricot yellow, medium 

sized, sweet in taste with high TSS and pulp content (75%), while flesh is fibreless and deep 

orange red. Humic acid stimulate plant enzymes and increase their production. It is known to 

thicken the cell wall in fruit and prolong the storage as well as shelf life. Humic acid also 

stimulate plant growth (higher biomass production) by accelerating cell division, increasing 

the rate of development in root systems and increasing the yield of dry matter. Therefore, use 

of humic acid improve nutrient availability especially microelement in calcarious soil since it 

promotes nutrient uptake as chelating agent. 

 

Material and Methods 

An experiment was framed with ten treatments viz, humic acid @ 1, 1.5 and 2%, salicylic acid 

@ 1000, 1500 and 2000 mg/l and novel liquid @ 1, 1.5 and 2% along with control. A 

completely randomized design was used with three repetitions. An experiment was carried out 

during March to June, 2018 at Horticultural Research Farm, and P.G. Laboratory, Department 

of Horticulture, B. A. College of Agriculture, Anand Agricultural University, Anand, Thirty 

uniform size tree sprayed three time i.e at 50% flower opening stage, pea stage and marble 

stage. The mature fruits were harvested and sum up to record yield/plant.  
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Result and Discussion  

Significantly minimum fruit dropped at marble stage 

(88.89%) and harvest stage (92.87%) was observed in the 

treatment T2 (humic acid @ 1.5%) which was at par with 

treatment T9, T8, T1, T3 and T4 . While, the highest fruit drop 

at marble stage (95.51%) was recorded in control in case of 

marble stage. While in case of harvest stage treatments T9, T3 

and T1 which was at par with treatment T2. While, the highest 

fruit drop at harvest stage (98.30%) was recorded in control 

(Table 1.). Minimum fruit drop at marble and harvest stage 

might be due to the positive influence can be attributed to the 

strength provided by the humic acid as it has been reported to 

behave like auxins (Canellas et al., 2002) [6] which cause a 

delay in abscission, chelates metal ions under alkaline soil 

conditions and improves the availability of nutrients to plants 

(Zhang et al., 2010) [18]. Similar results were also observed by 

Fathy et al., (2010) [8] in apricot, Abbas et al., (2013) [1] in 

kinnow and Khattab et al., (2012) [10] in pomegranate. 

Maximum number of fruits per tree (368) was observed in the 

treatment T2 (humic acid 1.5%) which remained at par with 

treatment T9. While, minimum number fruits per tree (286) 

was recorded in control (Table 1.). Increase in number of 

fruits/tree might be due to humic acid which increases the 

number of flowers per plant and the highest flower bud 

differentiation rate which ultimately boost up the average 

number of fruit per plant (Abbas et al., 2013) [1]. Similar type 

of results was also reported by Arancon et al. (2003) [2] in 

strawberries, Yildrim et al. (2007) [17] in tomato.  

Maximum fruit volume (150.17 cc) was observed in the 

treatment T2 (humic acid 1.5%) which was at par with 

treatment T9. While, minimum fruit volume (126.50 cc) was 

recorded in control. In fruit diameter significantly, maximum 

fruit diameter (6.27 cm) was observed in the treatment T2 

(humic acid 1.5%) which was found at par with treatments T6, 

T1, T9, T3, T5, T4 and T7. On the other hand, minimum fruit 

diameter (5.16 cm) was recorded in control (Table 1.). 

Increase in fruit volume and diameter might be due to 

enhancement of the cell division and cell enlargement by 

humic acid resulted development of fruit (Mahmoudi et al., 

2013) [12] in kiwi. Similar findings were also reported by 

Gadallah (1999) [9] in bean and Salman et al. (2005) [15] in 

watermelon. 
 

Table 1: Effect of foliar application of humic acid, salicylic acid and novel liquid on fruit drop, no. of fruit per tree, fruit volume and diameter 
 

Sr. No Treatments 
Fruit drop (%) 

Number of fruits/tree Fruit volume (cc) Fruit diameter (cm) 
Marble stage Harvest stage 

T1 Humic acid 1% 90.34 95.75 138.13 6.07 323 

T2 Humic acid 1.5% 88.89 92.87 150.17 6.27 368 

T3 Humic acid 2% 90.84 95.46 134.87 6.02 321 

T4 Salicylic acid 1000 mg/l 91.65 98.54 134.10 5.88 319 

T5 Salicylic acid 1500 mg/l 92.77 97.95 133.87 5.89 309 

T6 Salicylic acid 2000 mg/l 93.67 97.55 134.17 6.12 300 

T7 NOVEL liquid 1% 92.32 96.88 135.97 5.80 316 

T8 NOVEL liquid 1.5% 90.28 96.34 136.23 5.75 305 

T9 NOVEL liquid 2% 89.78 95.35 143.40 6.05 350 

T10 Control 95.51 98.30 126.50 5.16 286 

 S.Em. ± 1.09 1.01 3.33 0.17 13.87 

 C.D. at 5% 3.24 2.98 9.83 0.49 40.93 

 C.V.% 2.07 1.81 4.22 4.91 7.52 

 

Maximum fruit weight (170.28 g) was observed in the 

treatment T2 (humic acid 1.5%) which was at par with 

treatment T9, T1, T8, T7, T3 and T6. While, minimum fruit 

weight (140.37 g) was recorded in control (Table 2.). Increase 

in fruit weight might be due to humic acid which enhance 

uptake of mineral nutrient and activation of hormone like 

auxin and cytokinine which leads to cell division and 

elongation (Mahmoudi et al., 2013) [12]. Similar results were 

also reported by Ngullie et al. (2014) [13] in mango, Laila 

(2013) [11] in olive and El-Razek et al. (2012) [7] in peach. 
 

Table 2: Effect of foliar application of humic acid, salicylic acid and novel liquid on fruit weight and fruit yield 
 

Sr. No Treatments 
Fruit 

weight (g) 
Grade A (kg/tree) Grade B (kg/tree) Grade C (kg/tree) 

Fruit yield 

(kg/tree) 

T1 Humic acid 1% 165.97 22.57 20.32 10.93 53.82 

T2 Humic acid 1.5% 170.28 28.13 21.51 13.10 62.74 

T3 Humic acid 2% 155.50 26.76 13.55 9.63 49.88 

T4 Salicylic acid 1000 mg/l 150.27 21.89 16.82 9.02 47.92 

T5 Salicylic acid 1500 mg/l 148.13 22.97 12.46 10.20 45.63 

T6 Salicylic acid 2000 mg/l 154.29 23.38 14.63 8.23 46.33 

T7 NOVEL liquid 1% 156.23 25.69 13.50 10.74 49.53 

T8 NOVEL liquid 1.5% 157.21 24.23 12.87 11.39 48.50 

T9 NOVEL liquid 2% 168.25 27.41 19.25 12.79 59.41 

T10 Control 140.37 20.65 11.86 7.74 40.23 

 S.Em. ± 5.45 0.94 0.67 0.59 2.45 

 C.D. at 5% 16.09 2.76 1.97 1.73 7.23 

 C.V.% 6.03 6.65 7.38 9.78 8.42 

 

Maximum fruit yield (62.74 kg/tree) was observed in the 

treatment T2 (humic acid 1.5%) which was at par with 

treatment T9. While, the lowest fruit yield (40.23 kg) was 

recorded in control. In case of A grade fruit, treatment humic 

acid 1.5% gave higher fruit yield (28.13 kg/tree) which was 

found at par with T9 (27.41 kg/tree), T7 (25.69 kg/tree) and T3 

(26.76 kg/tree) as compared to T10 (20.65 kg/tree). The 

treatment humic acid 1.5% (T2) recorded maximum B grade 
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fruit yield (21.51 kg/tree) which was at par with T1 (20.32 

kg/tree). However in case of C grade fruit treatment T2 i.e. 

humic acid 1.5% gave maximum fruit yield (13.10 kg/tree) 

which was at par with treatments T9 (12.79 kg/tree) and T8 

(11.39 kg/tree). While minimum Grade A, B and C (20.65, 

11.86 and 7.74 respectively) observed Increase in fruit yield 

might be due to humic acid which enhanced uptake of mineral 

nutrients and increased cation exchange in soil and plant 

hormone like activity of humic substances responsible for 

increased yield in custard apple (Serenella et al., 2002) [16]. 

Similar results were also reported by El-Razek et al. (2012) [7] 

in peach, Asgharzade et al. (2012) [3] in grape, Laila et al. 

(2013) s in olive, Khattab et al. (2012) [10] in pomegranate and 

Ngullie et al. (2014) [13] in mango. 

 

Conclusion  

The result obtained from research experiment, it can be 

concluded that humic acid 1.5% was found beneficial to 

increases number of fruits/tree, fruit volume, fruit diameter, 

fruit weight, fruit yield and minimize the fruit drop at marble 

and harvest stage in mango cv. Amrapali.  

 

References 

1. Abbas T, Ahmad S, Ashraf M, Adnan M, Yasin M, Balal 

RM et al. Effect of humic and application at different 

growth stages of Kinnow mandarin (Citrus reticulate 

Blanco) on the basis of physio-biochemical and 

reproductive responses. Academia Journal of 

Biotechnology. 2013; 1(1):014-020.  

2. Arancon NQ, Lee S, Edwards CA, Atiyeh R. Effect of 

humic acids derived from cattle, food and paper-waste 

vermicompost on growth of greenhouse plants. 

Pedobiologia. 2003; 47:741-744. 

3. Asgharzade A, Babaeian M. Investigating the effects of 

humic acid and acetic acid foliar application on yield and 

leaves nutrient content of grape (Vitis vinifera). African J 

Microbio. Res. 2012; 6(31):6049-6054. 

4. Bose TK. Fruits, history and products: Tropical 

Horticulture Dept. of Horti. Bidhan Chandra Krushi 

Viswa viddyalaya, Naya Udyog Publishers, Calcutta. 

1999; 32(1):179-198. 

5. Bose TK, Mitra SK, Sanyal D. Fruits: Tropical and 

Subtropical (3rd ed.). Calcutta, India: Naya Udyog, 2001. 

6. Canellas LP, Olivares FL, Okorokova AL, Facanha AR. 

Humic acid isolated from earthworm compost enhance 

root elongation, lateral root emergence and plasma 

H+ATPase activity in maize root. Plant Physiol. 2002; 

130:1951-1957. 

7. El-Razek EA, Abd-Allah ASE, Saleh MMS. Yield and 

fruit quality of ‘Florida Prince’ peach trees as affected by 

foliar and soil applications of humic acid. J of Applied 

Sci. Res. 2012; 8(12):5724-5729. 

8. Fathy MA, Gabr MA, El Shall SA. Effect of humic acid 

treatments on Canino apricot growth, yield and fruit 

quality. New York Science Journal. 2010; 3(12):109-115. 

9. Gadallah MAA. Effect of proline and and glycinebetaine 

on bean responsesto salt stress. Biologia Plantarum. 

1999; 42(2):249-257. 

10. Khattab MM, Shaban AE, El-Shrief AH, El-Deen AS. 

Effect of humic acid and amino acids on pomegranate 

trees under deficit irrigation on growth, flowering and 

fruiting. J of Hort. Sci. & Ornamental Plants. 2012; 

4(3):253-259. 

11. Laila FH, Shahin MFM, Mustafa NS, Merwad MA, 

Khalil FH. Influence of using humic acid during full 

bloom and fruit set stages on productivity and fruit 

quality of Kalamata olive trees. J Applied Sci. Res. 2013; 

9(3):2287-2292.  

12. Mahmoudi M, Samavat S, Mostafavi M, Khalighi A, 

Cherati A. The effects of proline and humic acid on 

quantitative properties of kiwi fruit. International Res J 

Applied and Basic Sci. 2013; 6(8):1117-1119. 

13. Ngullie CR, Tank RV, Bhanderi DR. Effect of salicylic 

acid and humic acid on flowering, fruiting, yield and 

quality of mango (Mangifera indica L.) cv. Kesar. Adv. 

Res. J crop Improve. 2014; 5(2):136-139. 

14. Radha T, Mathew L. Fruit Crops. New Delhi: New India 

Publishing Agency, 2007. 

15. Salman SR, Abu HSD, Abdel MA, Ei NMA. Fruit yield 

and quality of watermelon as affected by hybrids and 

humic acid application. Egypt J Appl. Sci. 2005; 

20(4):244-259. 

16. Serenella N, Pizzeghelloa D, Muscolob A, Vianello A. 

Physiological effect of humic substances on higher 

plants. Soil Biology and Biochemistry. 2002; 34:1527-

1536. 

17. Yildrim E. Foliar and soil fertilization of humic acid 

affect productivity and quality of tomato. Acta Hort. 

Scand. Sec. B- Plant Soil Sci. 2007; 56:182-184. 

18. Zhang JJ, Wang LB, Li CL. Humus characteristics after 

maize residues degradation in soil amended with different 

copper concentrations. Plant Soil Environ. 2010; 56:120-

124. 

http://www.chemijournal.com/

