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Introduction 
 

Sweet potato (Ipomoea batatas L.) an 

important member of the family 

Convolvulaceae has originated in America 

(Mexico, Central America) and the North 

Western part of South America. It has global 

importance after wheat, rice, maize, Irish 

potato and barley. In root and tuber crop  

 

 

 

 

 

 

 

 

 

 

 

 
 
 

production, it ranks second following Irish 

potato in the world. The crop is well 

recognized as an excellent and cheap source 

of carbohydrates, vitamin A, calcium, and 

phosphorus. It renders nutritional security to 

poor farmer families and good remuneration 

to its growers. It is a dicotyledonous plant 
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Sweet potato (Ipomoea batatas L.) locally known as “shakarkand” is an important member 

of the family Convolvulaceae. It is commonly planted in flat to slightly rolling open areas. 

The crop is known to be a cheap but excellent source of carbohydrates, vitamin A, calcium, 

and phosphorus. Jharkhand is the 7th largest producer of sweet potato only after Orissa, 

Uttar Pradesh, Madhya Pradesh, Assam, West Bengal and Bihar. Plant growth regulators 

are the chemical compounds which have shown favourable impact on growth, yield and 

quality of sweet potato. Though, agronomical practices for sweet potato have been 

standardized, but there is always demand for enhancing its growth from the growers. 

Hence, the present investigation has been carried out in the experimental site of AICRP on 

tuber crops, Department of Horticulture, Faculty of Agriculture, Birsa Agricultural 

University, Kanke, Ranchi during the Kharif season of 2016, where fifteen treatments were 

used namely T1-Triacontanol (250 ppm), T2-Triacontanol (500 ppm), T3- Gibberellic Acid 

(50 ppm), T4 - Gibberellic Acid (100 ppm), T5 - Naphthalene Acetic Acid (25 ppm), T6 - 

Naphthalene Acetic Acid (25 ppm), T7 – Indole Acetic Acid (25 ppm), T8 - Indole Acetic 

Acid (50 ppm), T9 - Ethrel (150 ppm), T10 - Ethrel (300 ppm), T11- Maleic hydrazide (50 

ppm), T12 - Maleic hydrazide (100 ppm), T13- Salicylic Acid (100 ppm), T14 - Salicylic 

Acid (200 ppm), T15 - Control (Only water spray), to find out increment in growth of sweet 

potato by means of application of growth regulators at the time of planting (vine cutting 

dipping), 45 days after transplanting and 75 days after transplanting on the most accepted 

variety of sweet potato, Sree Bhadra, in the state of Jharkhand. Among the fifteen 

treatments used GA3 at the concentration of 100 ppm was found to record maximum growth 

parameters in cultivation of sweet potato. 
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that belongs to the morning glory 

family Convolvulaceae having chromosome 

number 2n=6x =90.The plant is a 

herbaceous perennial vine, bearing alternate 

heart-shaped or palmately lobed leaves and 

medium-size sympetalous flowers. The 

edible tuberous root is long and tapered, 

with a smooth skin with colour range 

between yellow, orange, red and brown. 

Jharkhand is the 7
th

 largest producer of 

sweet potato only after Orissa, Uttar 

Pradesh, Madhya Pradesh, Assam, West 

Bengal and Bihar. Moreover, it is adaptable 

to tropical and subtropical climates, tolerant 

to drought and grows under marginal 

condition of low soil fertility and pH. The 

climate of Jharkhand is favourable for the 

growth, development and expansion of this 

crop. Its choicest variety in Jharkhand, Sree 

Bhadra has performed well in eastern and 

southern part of the country including 

Jharkhand. This variety possesses red skin 

and is high yielding.  

 

Due to fluctuations in its demand and supply 

in the market, there is a need to develop 

measures for its increased production and 

improved quality. Plant growth regulators 

are the chemical compounds which have 

given favourable impact on growth, yield 

and quality of sweet potato (Singh et.al., 

1995). 

 

Though, agronomical practices for sweet 

potato have been standardized, but there is 

always demand for enhancing its growth and 

yield. Hence, the present investigation has 

been formulated to find out feasibility of 

increment in growth parameters of sweet 

potato by means of application of growth 

regulators at three different stages in the 

most accepted variety of sweet potato, Sree 

Bhadra in the state of Jharkhand. 

 

Hence, present study was undertaken with 

the objectives to evaluate growth of sweet 

potato with application of different bio 

regulators in the context of several growth 

parameters. 

 

Materials and Methods 

 

The present investigation “Effect of 

Bioregulators on growth of Sweet potato 

(Ipomoea batatas L.) was conducted in the 

experimental site of AICRP on tuber crops 

under the Department of Horticulture, 

Faculty of Agriculture, Birsa Agricultural 

University, Kanke, Ranchi during the Kharif 

season of 2016. There were fifteen 

treatments used namely T1-Triacontanol 

(250 ppm), T2-Triacontanol (500 ppm), T3- 

Gibberellic Acid (50 ppm), T4 - Gibberellic 

Acid (100 ppm), T5 - Naphthalene Acetic 

Acid (25 ppm), T6 - Naphthalene Acetic Acid 

(25 ppm), T7 – Indole Acetic Acid (25 

ppm),T8 - Indole Acetic Acid (50 ppm), T9 - 

Ethrel (150 ppm), T10 - Ethrel (300 ppm), 

T11- Maleic hydrazide (50 ppm), T12 - 

Maleic hydrazide (100 ppm), T13- Salicylic 

Acid (100 ppm), T14 - Salicylic Acid (200 

ppm), T15 - Control (Only water spray) at the 

time of planting (vine cutting dipping), 45 

days after transplanting and 75 days after 

transplanting which was carried out in 

randomised block design with three 

replications. The effect of several treatments 

on growth parameters was analysed. 

 

Results and Discussion 

 

The data presented in table 1 shows that vine 

length and internodal length of sweet potato 

which was 147.7 cm and 4.40 cm 

respectively was recorded maximum in 

treatment T4 [GA3 (100 ppm)] followed by 

treatment T3 [GA3 (50 ppm)] in which vine 

length and internodal length was observed to 

be 143.6 cm and 4.23 cm respectively as 

compared to other treatments including 

control (only water spray). This may be due 

to the fact that GA3 application to tubers, 
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promoted the activity of amylase enzyme 

which caused hydrolysis of starch. The 

starch would then be converted into sugars. 

As the sugars accumulated in the cell, it 

increased the osmotic potential of the cell 

which allowed the entry of water into the 

cell resulting in an increase in turgor 

pressure, causing sprouting of tubers leading 

to the early emergence. The results of vine 

length are similar to that of Alexopoulos et 

al., (2006), Nedunchezhiyan et al., (2011) 

and Barani et al., (2013). 

 

The data presented in table 2 shows that 

maximum girth of stem, length & breadth of 

leaves was observed in T4 [GA3 (100 ppm)] 

(2.36 cm, 9.65 cm & 9.13 cm respectively) 

followed by treatment T3 [GA3 (50 ppm)] 

(2.22 cm, 9.33 cm & 8.85 cm)in comparison 

to other treatments including control (only 

water spray).The possible reason for 

increased girth of stem is that when GA3 at 

100 ppm was applied to the plant through 

foliar application, it increased the 

meristematic activity of lateral meristem 

resulting in the rapid cell division and cell 

elongation led to the increase in the girth of 

stem. These results are in line to the findings 

of Sarada et al., (2008), Sud (2008) and 

Thapa et al., (2014). The increase in length 

& breadth of leaves might be due to increase 

in meristematic activity of the apical tissue 

on GA3 application. Also GA3 is involved in 

increasing photosynthetic activity, efficient 

translocation and utilization of 

photosynthates causing rapid cell division, 

cell elongation and cell differentiation at 

growing region of the plant leaves leading to 

stimulation of growth. Similar findings were 

observed by Thapa et al., (2014), 

Chaurasiya et al., (2014), and Kumar et al., 

(2014). 

 

Table.1 Effect of Bio regulators on vine length & intermodal length (cm) of sweet potato 

(Ipomoea batatas L.) 

 

Treatments Vine length (cm) Internodal length (cm) 

T1-Triacontanol (250 ppm) 119.2 3.90 

T2-Triacontanol (500 ppm) 140.5 4.13 

T3- Gibberellic Acid (50 ppm) 143.6 4.23 

T4-Gibberellic Acid (100 ppm) 147.7 4.40 

T5 -Naphthalene Acetic Acid (25 

ppm) 117.1 

3.80 

T6 - Naphthalene Acetic Acid (25 

ppm) 120.7 

4.00 

T7 – Indole Acetic Acid (25 ppm) 112.0 3.63 

T8 - Indole Acetic Acid (50 ppm) 109.9 3.48 

T9 - Ethrel (150 ppm) 109.6 3.41 

T10 - Ethrel (300 ppm) 101.1 3.17 

T11- Maleic hydrazide (50 ppm) 109.2 3.20 

T12 - Maleic hydrazide (100 ppm) 108.5 3.31 

T13- Salicylic Acid (100 ppm) 115.1 3.60 

T14 - Salicylic Acid (200 ppm) 116.7 3.70 

T15 - Control (Only water spray) 98.2 2.93 

SEm ± 8.94 0.22 

CD (5%) 25.89 0.63 

CV (5%) 13.13 10.29 
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Table.2 Effect of Bioregulators on Girth of stem, Length of leaves and Breadth of leaves (cm) of 

sweet potato (Ipomoea batatas L.) 

 

Treatments 
Girth of stem 

(cm) 

Length of leaves 

(cm) 

Breadth of leaves 

(cm) 

T1-Triacontanol (250 ppm) 1.95 8.93 8.49 

T2-Triacontanol (500 ppm) 2.14 9.19 8.70 

T3- Gibberellic Acid (50 ppm) 2.22 9.33 8.85 

T4 - Gibberellic Acid (100 ppm)  2.36 9.65 9.13 

T5 - Naphthalene Acetic Acid (25 

ppm) 1.87 8.79 8.27 

T6 - Naphthalene Acetic Acid (50 

ppm) 1.97 9.07 8.58 

T7 – Indole Acetic Acid (25 ppm) 1.79 8.56 8.05 

T8 - Indole Acetic Acid (50 ppm) 1.78 8.50 8.00 

T9 - Ethrel (150 ppm) 1.75 8.45 7.93 

T10 - Ethrel (300 ppm) 1.63 8.13 7.61 

T11- Maleic hydrazide (50 ppm) 1.71 8.25 7.79 

T12 - Maleic hydrazide (100 ppm) 1.73 8.41 7.87 

T13- Salicylic Acid (100 ppm) 1.82 8.63 8.14 

T14 - Salicylic Acid (300 ppm) 1.85 8.69 8.19 

T15 -Control (Only water spray) 1.49 7.84 7.28 

SEm ± 0.09 0.30 0.31 

CD (5%) 0.26 0.88 0.89 

CV (5%) 8.23 6.18 6.47 

 

Table.3 Effect of Bioregulators on Number of leaves per plant & Leaf area Index (LAI) of sweet 

potato (Ipomoea batatas L.) 

 

Treatments Number of leaves/plant LAI 

T1-Triacontanol (250 ppm) 101.6 4.59 

T2-Triacontanol (500 ppm) 110.4 5.25 

T3- Gibberellic Acid (50 ppm) 113.28 5.55 

T4 - Gibberellic Acid (100 ppm)  121.12 6.55 

T5 - Naphthalene Acetic Acid (25 ppm) 99.52 4.17 

T6 - Naphthalene Acetic Acid (50 ppm) 107.04 4.82 

T7 – Indole Acetic Acid (25 ppm) 95.04 3.72 

T8 - Indole Acetic Acid (50 ppm) 93.92 3.54 

T9 - Ethrel (150 ppm) 89.92 3.38 

T10 - Ethrel (300 ppm) 87.36 3.01 

T11- Maleic hydrazide (50 ppm) 88.32 3.15 

T12-Maleic hydrazide (100 ppm) 89.44 3.28 

T13- Salicylic Acid (100 ppm) 96.16 3.80 

T14 - Salicylic Acid (200 ppm) 97.12 3.91 

T15-Control (Only water spray) 80.96 2.55 

SEm ± 8.06 0.43 

CD (5%) 23.35 1.25 

CV (5%) 14.25 18.27 
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The data is presented in table 3 shows the 

maximum number of leaves per plant 

(121.12) was observed in treatment T4 [GA3 

(100 ppm)] as compared to other treatments 

followed by T3 [GA3 (50 ppm)] (113.28). 

The increase in number of leaves might be 

due to enhanced photosynthetic activities & 

efficiency. Also rapid metabolic processes 

thereby increase the photosynthates pool 

which along with increased cell division and 

elongation processes resulted to force the 

plant to produce more number of branches 

and leaves. Similar findings with respect to 

number of leaves were also reported by 

Khan et al., (2007), Sarada et al., (2008) and 

Singh (2010). 

 

The highest LAI (6.55) found in T4 [GA3 

(100 ppm)] followed by T3 [GA3 (50 ppm)] 

[5.54] as compared to other treatments 

including control is shown in table 3. LAI 

increased due to increase in number of 

leaflets and concomitant increase in total 

leaf area. Similar findings regarding leaf 

area index were reported by Mallick et al., 

(2009), Poudel (2006) and Kumar et al., 

(2011). 

 

Thus, on the basis of results obtained in one 

year investigation (2016-17), it can be 

concluded that foliar spray of bio-regulators 

increase the vegetative growth. The present 

investigation revealed that the effective 

concentration of undertaken bio-regulators 

can be used to improve the growth of sweet 

potato especially treatment with GA3 @ 100 

ppm & GA3 @ 50 ppm. Considering these 

parameters, it is inferred that GA3 at 100 

ppm can be administered with a view for 

getting maximum net returns in cultivation 

of sweet potato. 
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