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Abstract

 To find out the effect of foliar application of nutrients and  growth retardants on the growth and yield 

of rice fallow Blackgram, a field experiment was carried out in the experimental farm of Annamalai 

University during January – April 2013. The treatments  were T1 - BTEX 111-1 + MC 120 ppm, T2 - BTEX  

111-1 + Triacontanol 0.2 %, T3 - BTEX 111-1 + CCC 250 ppm, T4 - BTE X 111-2 + MC 120 ppm, T5 - 

BTEX 111-2 + Triacontanol 0.2 %, T6 - BTEX  111-2 + CCC 250 ppm, T7 - BTEX  111-3 + MC 120 ppm, 

T8 - BTEX  111-3 + Triacontanol 0.2 %, T9 - BTEX  111-3 + CCC 250 ppm were studied in Randomised 

Block Design (RBD) with three replications. Black gram var ADT3 was grown as test crop. The results of 

the study indicated that the foliar application of the nutrients viz., DAP, KCl and micronutrients viz., Zn, Fe, 

B and growth regulators significantly increased the growth and yield of blackgram. Among all the treatments 

the combined application of nutrients T8 – BTEX III – 3 + Triacontonal 0. 2 % recorded significantly higher 

growth of blackgram by way of increased plant height, dry matter production and branches of blackgram 

besides improving the seed yield. The seed yield recorded with this treatment was (1032 kg ha
-1

) and haulm 

yield (2088 kg ha
-1

). 
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1. Introduction 

Black gram (Vigna mungo L.) is a widely 

grown grain legume and belongs to the family 

Fabaceae and assumes considerable importance 

from the point at food and nutritional security. It is 

a short duration crop suitable for multiple 

cropping systems and intercropping. India 

accounts for 33 % of world production of pulses. 

 

*Corresponding author: K. Suhathiya 
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In Tamil Nadu, blackgram is cultivated in 3.65 

lakh hectares with the production of 3.10 lakh 

tonnes and an average productivity of 851 kg ha
-1

 

(Tnstat, 2014).This low yield is attributed to 

several reasons viz., low yielding varieties, 

cultivating in marginal lands mostly as rain fed 

crops and poor management practices. In Tamil 

Nadu rice fallow pulses contributes 40 - 50 % of 

total pulses production in which blackgram 

occupies a major share. The productivity of rice 

fallow blackgram is always far below than its 
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normal cultivation. The main reasons for low 

productivity are poor plant population, poor 

nutrient and moisture stress under critical stages. 

Generally, rice fallow blackgram sowing will be 

carried out a week before harvest of rice crop and 

fertilizer incorporation becomes impossible. 

Under these circumstances, foliar application of 

nutrients would be more appropriate, efficient and 

economical than soil application. Hence, proper 

nutrient management is an important factor to be 

considered for sustaining pulse productivity. 

Among them foliar application of major nutrients 

like DAP, KCl, micronutrients, growth regulators 

and growth retardants are the potent force in 

improving the growth, flower initiation, pod 

setting and yield of pulses. 

2. Materials and Methods 

Field experiment was carried out to study 

the effect of foliar application of macro nutrients 

and growth retardants on crop growth attribute and 

yield of rice fallow blackgram during (January – 

April 2013) at Annamalai University, Annamalai 

Nagar. The soil was clay loam in texture with 

KMnO4-N (171 kg ha
-1

), Olsen-P (15.3 kg ha
-1

) 

and NH4OAC-K (347 kg ha
-1

) .The experiment 

consist of 9 treatments layout in RBD with three 

replications. The treatments are T1 - BTEX 111-1 

+ MC 120 ppm,T2 - BTEX  111-1 + Triacontanol 

0.2 %, T3 - BTEX 111-1 + CCC 250 ppm, T4 - 

BTE X 111-2 + MC 120 ppm, T5 - BTEX 111-2 + 

Triacontanol 0.2 %, T6 - BTEX  111-2 + CCC 250 

ppm, T7 - BTEX  111-3 + MC 120 ppm, T8 - 

BTEX  111-3 + Triacontanol 0.2%, T9 - BTEX  

111-3 + CCC 250 ppm. The nutrient solutions 

were sprayed on 30 and 45 DAS and the growth 

retardants were sprayed on 60
th

 day. The 

blackgram variety ADT3 was chosen for the 

study. Sowing was done at one day after harvest of 

rice crop. The growth attributing characters viz., 

plant height @ harvest and DMP at 45 DAS, yield 

attributing characters viz., number of pods plant
-1

, 

and number of seeds pod-1,100 grain weight and 

also the grain and haulm yield of rice fallow 

blackgram were recorded and the results are given 

below: 

3. Results and Discussion 

Growth parameters 

 The results of the study indicated that the 

foliar application of macronutrients and growth 

retardants are favourably increased the growth 

characters of blackgram (Table - 1). Among the 

treatments , application of  DAP 2 % + 0.50 % 

ZnSO4 + 0.50 % FeSO4 + 0.10 % Boric acid + 

0.05 % Sodium molybdate + 0.05 % Cobalt 

chloride + DAP 2 % + NAA 40 ppm + HBR 0.5 % 

+ HA 0.5 % + Salicylic acid 0.1 % + Triacontanol 

(T8) was significantly superior in increasing the 

plant height (55.46 cm) and DMP (1709 kg ha
-1

) 

of blackgram at 45 DAS. This was followed by the 

T9 - DAP 2 % + 0.50 % ZnSO4 + 0.50 % FeSO4 + 

0.10 % Boric acid + 0.05 % Sodium molybdate + 

0.05 % Cobalt chloride + DAP 2 % + NAA 40 

ppm + HBR 0.5 % + HA 0.5 % + Salicylic acid 

0.1 % + CCC 250 ppm which recorded the plant 

height of 54.61 cm and DMP of 1663 kg ha
-1

. The 

treatments T6 and T7, T4 and T2, T2 and T3 were on 

par and other treatments showed significant 

difference with each other. The increasing in 

growth characters might be due to supply of 

nutrients which helped in vigorous growth of the 

plant (Sasikala and Ramachandra Bhupathi, 2005).  

Kalyani et al. (1993) reported that molybdenum, 

iron, boron increased the hormone synthesis and 

translocation, carbohydrate metabolism and DNA 

synthesis and then improved the additional growth 

and yield in pigeon pea. The combined application 

of macro and micro nutrients and growth 

regulators modify the physiological processes in 

plants which are finally expressed in the form of 

growth and development (Taiz and Zeiger, 2003). 

The better performance of black gram observed in 

the above treatments might be due to the fact that 

nutrients such as macro and micronutrients applied 

through foliage would have been easily absorbed 

and translocated within the plant system without 

any loss in transit (Marimuthu and Surendran, 

2015) in black gram.  Secondly, it might have 

induced higher metabolic activity and rate which 

reflected on better growth and yield attributes.   
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Yield character 

 In the present study the foliar application 

of macro and micronutrients and growth regulators 

and growth retardants applied in combination is 

significantly increased the yield characters was 

well evidenced (Table - 1). Of the various 

fertilizers treatments T8 - DAP 2 % + 0.50 % 

ZnSO4 + 0.50 % FeSO4 + 0.10 % Boric acid + 

0.05 % Sodium molybdate + 0.05 % Cobalt 

chloride + DAP 2 % + NAA 40 ppm + HBR 0.5 % 

+ HA 0.5 % + Salicylic acid 0.1 % + Triacontanol  

was most efficacious in improving the yield 

characters viz., number of pods plant
-1

 (17.98), 

number of seeds pod
-1

 (8.04 ), 100 grain weight of 

(5.38 g). This treatment was followed by T9 - DAP 

2 % + 0.50 % ZnSO4 + 0.50 % FeSO4 + 0.10 % 

Boric acid + 0.05 % Sodium molybdate + 0.05 % 

Cobalt chloride + DAP 2 % + NAA 40 ppm + 

HBR 0.5 % + HA 0.5 % + Salicylic acid 0.1 % + 

CCC 250 ppm which recorded 17.66 pods plant
-1

, 

7.97 seeds pod
-1 

and 5.28 g of 100 grain weight 

respectively. The treatments T6 and T7, T4 and T2, 

T2 and T3 were on par and other treatments 

showed significant difference with each other. 

Foliar spray of micronutrients plays vital role in 

flowering, pollen producing capacity, pollen 

viability, stigma receptivity and pollen-stigma 

interaction and yield parameters like number, size 

and weight of pods and seeds (Nalini Pandey and 

Bhavana Gupta, 2012). Use of micronutrients like 

zinc (Zn), iron (Fe), boron (B), manganese (Mn), 

molybdenum (Mo), copper (Cu), cobalt (Co) and 

nickel (Ni) have become a common practice to 

increase crop yield especially under adverse 

environmental conditions (Khodadad and Mostafavi, 

2012). The increased yield characters with 

macronutrients along with micronutrients might be 

due to increased photosynthetic ability which in 

turn favoured and increased accumulation of dry 

matter and also efficient portioning of 

photosynthates towards sink (Mondal et al., 2011). 

Foliar spray met constant requirement of nitrogen 

and phosphorus at reproductive stage of the crop 

and variation in the yield components like number 

of pods/plant, number of seeds/pod pod length and 

test weight, which had direct influence on the 

grain yield. Other factors which directly 

influenced the grain yield and growth attributes 

like plant height, leaf area index and total dry 

matter production. Dixit and Elamathi (2007), 

Mondal et al. (2011) and Ganapathy et al. (2008). 

Foliar application of TRIA enhanced chlorophyll 

content, total soluble sugars, protein, nucleic 

acids, photosynthetic rate and chlorophyll 

fluorescence in soybean (Krishnan and Kumari, 

2008); Sharma et al. (2006) and Venkata Reddy 

(2008) on growth and yield parameter in 

soybean.also endorsed the result obtained in the 

present study. 

Yield 

 The profound influence of fertilizers 

namely DAP and micronutrients fertilizers applied 

as foliar spray alone or in combinations 

significantly increasing the yield of blackgram 

was clearly brought out in the present study 

(Figure.1). The highest blackgram grain yield of 

1032 kg ha
-1

 and Haulm yield of 2088 kg ha
-1

 was 

recorded by the treatment T8. This was followed 

by T9 - DAP 2 % + 0.50 % ZnSO4 + 0.50 % 

FeSO4 + 0.10 % Boric acid + 0.05 % Sodium 

molybdate + 0.05 % Cobalt chloride + DAP 2 % + 

NAA 40 ppm + HBR 0.5 % + HA 0.5 % + 

Salicylic acid 0.1 % + CCC 250 ppm which 

recorded 1011 kg ha
-1

 of grain yield and 2054 kg 

ha
-1

 of haulm. The treatments T6 and T7, T4 and 

T2, T2 and T3 were on par and other treatments 

showed significant difference with each other. The 

increased yield due to DAP and micronutrients 

application could be due to supply of plant 

nutrients which helped in increased nitrogen 

fixation and its availability to the plants along with 

other nutrients (Sasikala and Ramachandra 

Bhupathi, 2005). The application of Plant Growth 

Regulators (PGRS) can play an important role in 

regulating excess growth and increasing the yield 

of crops by making the plant photo synthetically 

more effective (Sharma et al., 2013) enhancing the 

flower buds and checking their abscission 

(Ramesh and Thirumuguran, 2001) and 

transporting photosynthates into sink.   
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Table – 1: Effect of foliar application of macronutrients and growth retardants on crop growth 

attributes and yields of black gram (Vigna mungo L.) 

 

Treatment Plant 

height 

at 

harvest 

(cm) 

DMP 

on 45 

DAS 

(kg ha
-

1
) 

Number 

of pods 

plant
-1

 

Number 

of seeds 

pod
-1

 

100 

grains 

weight 

(g) 

T1- BTEX III-1 + MC120 

ppm 

48.20 1428 15.22 7.34 4.53 

T2 -BTEX III-1 + 

Triacontanol 0.2 % 

50.20 1482 15.99 7.54 4.74 

T3- BTEX III-1 + CCC 250 

ppm 

49.70 1463 15.76 7.49 4.63 

T4-BTEX III-2 + MC120 ppm 50.41 1506 16.21 7.60 4.83 

T5-BTEX III-2 + Triacontanol 

0.2 % 

52.23 1551 16.59 7.72 4.90 

T6-BTEX III-2 + CCC 250 

ppm 

53.40 1618 17.31 7.89 5.19 

T7-BTEX III-3 + MC120 ppm 53.01 1593 17.09 7.84 5.12 

T8-BTEX III-3 + Triacontanol 

0.2 % 

55.46 1709 17.98 8.04 5.38 

T9-BTEX III-3 + CCC 250 

ppm 

54.61 1663 17.66 7.97 5.28 

SEd 0.35 14.62 0.141 0.028 0.036 

CD (p=0.05) 0.74 30.00 0.30 0.59 0.07 

1. BTEX 111-1DAP 2 % + 0.50 % ZnSO4 + 0.50 % FeSO4 + 0.10 % Boric acid + 0.05 % Sodium 

molybdate+ DAP 2 % + NAA 40 ppm + HBR 0.5 % + HA 0.5 % + Salicylic acid 0.1 % 

2. BTEX 111-2DAP 2 % + 0.50 % ZnSO4 + 0.50 % FeSO4 + 0.10 % Boric acid + 0.05 % Sodium 

molybdate + 0.05 % Cobalt chloride +DAP 2 % + NAA 40 ppm + HBR 0.5 % + HA 0.5 % 

3. BTEX  111-3DAP 2 % + 0.50 % ZnSO4 + 0.50 % FeSO4 + 0.10 % Boric acid + 0.05 % Sodium 

molybdate + 0.05 % Cobalt chloride + DAP 2 % + NAA 40 ppm + HBR 0.5 % + HA 0.5 % + Salicylic 

acid 0.1 % 
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Figure – 1: Effect of foliar application of nutrients and growth retardants on grain and haulm yield 

(kg ha
-1

) 

4. Conclusion 

 The present study clearly indicated the 

beneficial role of DAP with micronutrients applied 

as foliar spray was most efficient for increasing 

the growth and yield of black gram. 
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