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Abstract

A field experiment was conducted to determine the effect of foliar application of Humic acid on growth, yield and quality of
Okra (Abelmoschus esculentus L.) cv. Arka Anamika. The experiment was carried out at Horticulture Research Centre, Chauras
Campus, H.N.B. Garhwal University, Uttarakhand (India), in Randomized Block Design with three replications. 16 treatments
were used during the experiment which consists of fifteen different concentration of humic acid viz., 10ml, 20ml, 30ml, 40ml,
50ml, 60ml, 70ml, 80ml, 90ml, 100ml, 110ml, 120ml, 130ml, 140ml, 150ml and control. Seventeen growth and yield characters
were studied during the experiment viz., days taken to full germination, plants height (cm), number of primary branches, length
of leaf (cm), width of leaf (cm), leaf area index (cm3), number of leaves, days taken to first flowering, number of flower per
plant, days taken to first fruiting, number of fruit per plant, fruit length (cm), fruit diameter (cm), dry weight of leaves (g), dry
weight of plant (g), total yield (ha) and vit. C. The results were found to be significant in most of the growth, yield and quality
contributing characters of okra like days taken to full germination (22.33 days) were found maximum in T16 (control). Plant
height T15 (208.34 cm), number of leaves per plant T15 (31.80), leaf length T15 (24.67cm), width of leaf T15 (22.87 cm), dry
weight of leaf T15 (24.79 g), leaf index T15 (447.99 cm3), number of flower per plant T15 (31.13), days taken to first fruiting
T16 (44.33), number of fruit per plant T15 (23.13), fruit length T15 (13.20 cm), yield per hal T15 (122.0 q) and vitamin C T15
(22.33 g) were found maximum in treatment T15 (150 ml/litre) and fruit diameter (1.54 cm) were found maximum in T7 (70ml/
litre). Three characters of okra showed the non-significant difference among viz., number of primary branch, days taken to first
flowering and dry weight of plant. The obtained results clearly indicated that using the foliar application of humic acid T15
(150ml L-1) significantly increased plant growth, yield and quality parameters compared to control.
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I. INTRODUCTION

Okra (Ablemoschus esculantus (L.) Moench.) is one of the most important vegetable crop grown practically in all agro ecological
zones mainly for its immature fruits, which eaten as cooked vegetable or added to soups (Akanbi, 2002). Apart from its use as a
vegetable, its stem and roots are used for cleaning the cane juice from which sugar is prepared (Bose et al., 1993). Dried seeds
are nutritious foods. It contains up to 20% protein and the fiber from okra canes is a possible paper pulp source. While the dried
canes are a fuel source. Okra is grown throughout the world, covering an area of 0.45 million ha with production of 4.80 million
tones and productivity of 10.6 t ha-1 in India (National Horticulture Board, 2011). The major producing states are West Bengal,
Assam, Bihar, Orissa, Andhra Pradesh and Tamil Nadu and consumed by common people in all the states. With the dawn of
green revolution during the mid sixties in India the use of chemical fertilizer and pesticides has been on rising scale. The
detrimental effects of indiscriminate use of these chemicals have been felt in recent past. The lands which have been applied with
application of abundant quantity of chemical fertilizers alone have turned out to be less productive (Hiraguli and Alloli, 2012).
Humic acid, a decomposition product of organic matter, influences plant growth by modifying the physiology of plants and by
improving the physical, chemical and biological properties of soil. Humic acid, an elixir to plants have long been recognized by
the scientists for its influence on the growth and development of crops. It is now well established that low molecular weight
humic acids are taken up by crop plants, when it is applied either in soil or foliage. The auxin like activity of these humic
substances in plants influences the cell division and cell elongation (Mato et al., 1971; Schnitzer and Weight man, 1974). In
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addition, it mobilizes the plant nutrients by complexing with nutrient cations. Further, the humic acids are known to form
chelates with micronutrients and thus it improves translocation of the nutrient cations within the plant system. Keeping these
facts in mind, the study was undertaken to study the effect of humic acid on growth, yield and quality of okra.

I1l. MATERIALS AND METHODS

An experiment was conducted during kharif season of 2013- 2014 at Horticultural Research Centre, Chauras Campus, H.N.B.
Garhwal University, Srinagar (Garhwal), Uttarakhand, India, with okra variety Arka Anamika. The soil of the experiment plot
was sandy loam in texture having organic carbon-0.84%, pH-6.3, available nitrogen-96.60 kg ha', available phosphorus -3.05 kg
ha-! and available potassium -136 kg ha’. The experiment was conducted in Randomized Block Design with sixteen treatments
and replicated thrice. The treatments were T, (10ml humic acid), T, (20ml humic acid), T3 (30ml humic acid), T, (40ml humic
acid), Ts (50ml humic acid), T¢ (60ml humic acid), T; ( 70ml humic acid), Tg (80ml humic acid), T¢ (90ml humic acid), Ty,
(200ml humic acid), T1; (110ml humic acid), Ty, (120ml humic acid), T3 (130ml humic acid), T4 (140ml humic acid), Tis
(150ml humic acid) and Ty (Control). The entire experimental field was divided into three blocks of equal size and each block
possessed 16 plots. Each plot measured 3 x 2 m? area. The okra seeds were sowed at row to row 60cm and plant to plant 45cm
and seed are sown 2.5cm deep in the soil. All the concentrations of humic acid were applied as foliar sprays at 28 and 45 days
after sowing. All the intercultural operations and plant protection measures recommended for the successful crop growth were
followed. Randomly five plants from each plot were selected to record the data on the following observations viz., days taken to
full germination, plants height (cm), number of primary branches, length of leaf (cm), width of leaf (cm), leaf area index (cm?),
number of leaves, days taken to first flowering, number of flower per plant, days taken to first fruiting, number of fruit per plant,
fruit length (cm), fruit diameter (cm), dry weight of leaves (g), dry weight of plant (g), total yield (ha) and vitamin C. The
significance of variation among the treatments was observed by applying ANOVA and critical difference at 5% level (CD) was
calculated to compare the mean values of treatments for all the characters.

111.RESULT AND DISCUSSION

The results were found to be significant as shown in table 1 and table 2 in most of the growth, yield and quality contributing
characters of okra like days taken to full germination, plant height, number of leaves per plant, leaf length, width of leaf, dry
weight of leaf, leaf index, days taken to first flowering, number of flower per plant, days taken to first fruiting, number of fruit
per plant, fruit length, fruit diameter, yield per hal and vit. C. Three characters of okra showed the non-significant difference
among viz., number of primary branch, days taken to first flowering and dry weight of plant. In our present experiment, results
revealed that minimum days taken to full germination was recorded in Ti5 (15.33days) followed by T, (16.33 days) and
maximum in Ty (22.33 days). The maximum plant height (208.34 cm) was recorded in T,5 and minimum in Ty, (163.59 cm)
followed by Ty (165.71 cm). Maximum number of primary branch was recorded in Ts (6.73) and minimum in Ty (4.73)
followed by T7 and T8 (5.27 each). Similar results were also recorded by Elayaraja et al., (2014). Maximum number of leaves
per plant (24.67) was recorded in T,5 followed by T, (30.67) and minimum in T (16.93) followed by T, (19.47) and T3 (19.73).
Maximum leaf length (24.67 cm) was recorded in Ty5 followed by T, (24.64 cm) and minimum leaf length in T¢ (18.40 cm).
Maximum width of leaf (22.87cm) was recorded in Ty5 and minimum in Tg (12.20cm). Maximum dry weight of leaf (24.79 g)
was recorded in Ty5 and minimum in control (17.85). Maximum leaf index (447.99 cm3) was recorded in T15 and minimum in Tg
(226.21 cm®) followed by control (263.46 cm®). Maximum dry weight of plant was recorded in T3 (30.0 g) followed by Ty, Ts,
Tys and T4 (26.67 g each) and minimum in Ty, (13.33 g) followed by T, (16.67 g) and T, (16.67 g). Minimum days taken to first
flower appearance was recorded Tis (31.67) and followed by T, (32.67) and Maximum in T (41.0) followed by Ty, (39.0).
Similar findings were also recorded by Balasankar et al., (2013). Maximum number of flower per plant (31.13) was recorded in
Tys followed by T, (27.20) while minimum was recorded in Ty (18.27) followed by T3 (22.20). Minimum days taken to first
flowering was found in T, (36.67) and Maximum in T (44.33) followed by T, (42.00). Number of fruit per plant (23.13) was
recorded maximum in Ty and minimum in Ty (10.08). Similar results were also obtained by Balasankar et al., (2013).
Maximum fruit length (13.20 cm) was recorded in T followed by Tg (1.51 cm) and minimum in T; (1.21 cm). Maximum yield
(122.0 g/ha') was recorded in T;5 followed by T, (106.0 g/ ha') and minimum in Tg (80.14 g/ha’). Maximum vitamin C (22.33
mg) was recorded in Tis and minimum in T4 (11.17 mg). There was significantly positive influence of humic acid of all the
characters comparison to control.

Table -1
Effect of VVarious Concentrations of Humic Acid On Growth Parameters In Okra (Ablemoschus Esculantus L.)
Days taken to full Plants height Number of Length of leaf | Width of leaf Leaf area Number of
Treatments A . . 3
germination (cm) primary branches (cm) (cm) index (cm®) leaves
T 17.33 167.29 5.73 21.33 16.62 362.78 25.80
T, 21.00 170.47 5.33 20.07 14.60 284.53 19.47
Ts 17.33 188.96 5.60 21.73 16.47 344.80 19.73
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T, 16.33 195.03 5.53 23.16 18.38 422.29 30.67
Ts 18.33 166.33 6.73 21.43 14.73 314.87 28.87
Ts 19.00 164.91 4.67 18.40 12.20 226.21 27.60
T, 20.33 175.65 5.27 24.64 15.71 362.15 26.33
Tg 18.00 166.70 5.27 20.26 14.69 293.70 25.67
Ty 17.00 165.71 6.33 21.01 15.48 293.33 24.80
T1o 19.00 166.30 6.13 21.73 15.29 334.14 23.80
T 17.67 163.59 5.73 19.84 15.86 318.14 22.93
T 17.67 173.16 5.73 20.27 15.31 314.26 21.93
T3 17.67 172.54 5.47 20.60 17.32 359.95 21.07
Tia 21.00 177.66 5.73 22.27 20.00 416.63 20.40
Tis 15.33 208.94 5.40 24.67 22.87 447.99 31.80
Tis 22.33 174.72 4.73 20.56 13.40 263.46 16.93
SEm + 0.613503 0.626201 0.543787 0.442294 0.242248 4.748099 0.324481
CD (5%) 1.77 1.808612 Ns 1.277445 0.699669 13.7136 0.937175
Table - 2
Effect of Various Concentrations of Humic Acid On Yield And Quality Parameters In Okra (Ablemoschus Esculantus L.
Days taken | Number of | Daystaken | Number of | Fruit Fruit Dry Dry Total Vitamin
h h . . - - - C (100
Treatment to first flower per to first fruit per length | diameter | weightof | weight of yield
; L mg/100
flowering plant fruiting plant (cm) (cm) leaves (g) plant (g) (ha) 9)
T, 36.00 26.13 40.00 19.93 11.43 1.21 21.60 26.67 98.53 12.33
T, 35.33 26.67 40.00 21.47 11.94 1.30 18.53 25.00 88.20 13.17
Ts 35.67 22.20 39.33 20.00 11.32 1.37 22.62 30.00 98.11 16.50
T, 32.67 26.60 36.67 21.80 12.43 141 23.05 16.67 106.78 11.17
Ts 35.00 25.73 38.00 21.33 11.27 1.38 21.69 26.67 89.11 18.50
Te 34.33 25.27 39.33 21.07 11.58 1.39 21.07 16.67 83.86 19.30
Ty 33.33 27.20 37.00 20.67 10.66 1.54 19.94 20.00 102.67 20.37
Ts 35.33 23.80 40.00 20.33 12.02 151 19.36 21.67 80.14 21.50
Ty 38.00 25.00 42.00 20.07 11.24 1.38 19.80 20.00 85.01 21.67
T1o 39.33 22.73 44.00 20.47 10.43 1.33 18.93 20.00 92.45 14.17
T 37.00 25.73 42.00 20.80 10.92 1.36 21.82 20.00 95.45 17.27
Ty 35.00 23.40 39.67 20.20 11.76 1.39 22.36 13.33 83.86 14.00
T13 37.00 22.93 40.00 21.13 11.89 1.38 21.83 23.33 83.55 12.00
Ty 34.00 24.00 38.67 18.53 10.14 1.32 22.42 21.67 94.08 13.67
Tis 31.67 31.13 37.33 23.13 13.20 1.40 24.79 26.67 122.00 22.33
T 41.00 18.27 44.33 17.93 10.08 1.36 17.85 26.67 82.56 14.67
SEm + 0.625081 1.634074 0.756473 0.682272 0.03 7.9402 0.117421 5.114431 7.66 .299
CD (5%) 1.805378 4.71958 2.184867 1.970557 0.08 Ns 0.339139 Ns 22.3 .865

IVV. CONCLUSION

On the basis of above mentioned result it can be concluded that the foliar spraying of humic acid @ 150 ml L™ could gave the
best results of okra plant for growth, yield and quality parameters.
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