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Abstract: An experiment was conducted at BAU experimental farm (Kanke), Ranchi, Jharkhand during (Soybean) Kharif 

season 2015 on sandy loam soil with low organic carbon (4.10 gkg-1) and available nitrogen (192.5 kgha-1), moderately 

acidic (pH 5.1) in nature, medium potassium (128 kgha-1), phosphorus (13.65 kgha-1), boron (0.58 mgkg-1), molybdenum 

(0.25 mgkg-1) and  zinc (0.60 mgkg-1), with 9 treatments replicated thrice. Results revealed that the productivity of soybean 

was influenced by foliar application of nutrients. Among application of nutrients, RDF along with molybdenum 0.5% spray 

produced higher grain (1524 kgha-1) and straw (2062 kgha-1) yield, which was significantly higher than all other treatment 

but it was at par with RDF + zinc chealted 0.5% spray and RDF + 19:19:19 (N:P2O5:K2O) 2% spray. However, foliar 

application of zinc chelated 0.5% spray along with RDF gave highest net return (22630 Rs.ha-1) and benefit: cost ratio 

(1.19). 
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INTRODUCTION 
 

oybean is worldwide grown important oilseed 

crop, because it has a wide range of geographical 

adaption. Soybean plays a major role in the world 

food trade. It constitutes about 42% area and 56% 

production of total oilseeds.  Production of soybean 

in India at present time restricted mainly to Madhya 

Pradesh and alone it contributes about 67 and 56% in 

total area and production of soybean respectively and 

is called as “Soya state”.  It is also grown in Uttar 

Pradesh, Maharashtra and Gujarat. In Chhotanagpur 

region of Jharkhand it is grown as rainfed crop. In 

global Soybean production India’s rank fifth and in 

acreage fourth, occupying 12.22 million ha area with 

production of 11.86 MT and productivity 971 kg/ha, 

whereas in Jharkhand soybean occupies 6000 ha area 

with production of 2400 ton and productivity 400 

kg/ha (AICRPS, 2014) which is about 41% less than 

national average. 

To meet out increasing demand to feed the ever 

growing population farmeruse more and more 

chemical fertilizer to increase productivity. Abundant 

use of chemical fertilizer degrade the soil physico-

chemical properties consequently factor productivity 

declining. In order to avoid or minimize the severity 

of such condition, foliar application of nutrients is 

imperative and it is being widely practiced to 

correctnutritionaldeficiencies in plants, which  is 

better than soil application with increased fertilizer 

use efficiency (Silberbushet.al., 2002) and also eco-

friendly (Abou-El-nour, 2002). Under rainfed 

condition when the moisture availability is scarce, 

the application of fertilizer as foliar spray resulted in 

efficient absorption and it is most economical way of 

fertilization to achieve quality produce and higher 

productivity, especially when sink competition for 

carbohydrates among plant organs take place, while 

nutrient uptake from the soil is restricted (Kannan, 

1986 and Singh, 2007). Flower senescence and poor 

filling of pods are the major drawbacks in soybean, 

which can be managed through foliar application of 

nutrient. Several workers reported that foliar 

application of nutrient is most effective way to 

achieve higher yield of crop. Foliar application of 1% 

urea during pod development stage resulted in better 

yield of soybean (Ashour and Thalooth, 2003). 

Similarly, foliar applications of urea in chickpea 

before terminal drought, at 50% flowering increased 

yield and seed protein content (Jairoet al., 2005). 

Foliar application of murate of potash (MOP) 

increased the yield of soybean (Kelly et al., 2005). 

Foliar application of N:P:K improve the ability of the 

plant for synthesis, storage and translocation of 

nutrient in common bean (Rahmanet al., 2014). 

Foliar applicationof zinc (Zn) increases the yield and 

protein content of soybean (Hugar and Kurdikeri, 

2000).  

 

MATERIAL AND METHOD 

 

A field experiment was conducted on representative 

medium land soil of Jharkhand plateau of Birsa 

Agricultural University farm, Kanke, Ranchi (23
0
 17’ 

N latitude, 85
0
10’ E longitude and 625 m above the 

mean sea level) during the Kharif season of 2015. 

The experimental plots had assured irrigation facility 

coupled with uniform topography, good drainage and 

soil characteristics which is typical suitable for 

soybean cultivation. The experimental site was a 

typical medium land with good soil depth and 

drainage facility. The soil was red type which 

belongs to the red yellow- light-grey category 

association group representing the major soil order 

(alfisols) of Jharkhand state, with  moderately acidic 

in reaction (pH 5.1), low in organic carbon (4.10 gkg
-1
) 

and available N (192.5 kgha
-1

), medium in available 

phosphorus (13.65 kgha
-1

), available potassium 

(128kgha
-1

), available boron (0.58 mgkg
-1

), available 

molybdenum (0.25 mgkg
-1

) and available zinc (0.60 
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mgkg
-1

).The experiment was laid out in Randomized 

Block Design with nine treatments replicated thrice. 

Treatment comprised ofT1- RDF + water spray, T2- 

RDF + urea 2% spray, T3- RDF + DAP 2% spray, 

T4- RDF + MOP 0.5% spray, T5- RDF + 19:19:19 

(N:P2O5:K2O) 2% spray, T6- RDF + molybdenum 

0.5% spray, T7- RDF + boron 0.5% spray, T8- RDF + 

zinc chelated 0.5% spray and T9- RDF only.Here 

recommended dose of fertilizer (RDF)- 20:60:40:30 

(N:P2O5:K2O:S) and all the spray was given at pod 

initiation stage 

The experimental soybean (JS-97-52) crop was sown 

on 15
th

 July 2015 using seeds75 kg ha
-1

.  

 

RESULT AND DISCUSSION  

 

Yield attributing characters and yield 

Examination of the data revealed that the foliar 

application of nutrients significantly influenced the 

number of branches per plant. The maximum  

number of branches per plant (2.33) was recorded in 

RDF + molybdenum 0.5% spray, which was at par 

with RDF + zinc chelated 0.5% spray (2.30), RDF + 

19:19:19 (N:P2O5:K2O) 2% spray (2.29), RDF + urea 

2% spray (2.25), RDF + DAP 2% spray (2.23), RDF 

+ boron 0.5% spray (2.13) and RDF + MOP 0.5% 

spray. Maximum number of pods plant
-1

 (31) 

recorded with  application of 0.5% molybdenum 

spray along with RDF and zinc chelated 0.5% spray 

along with RDF, which was significantly higher than 

all other treatment except RDF + 19:19:19 

(N:P2O5:K2O)  2% spray (30). Foliar application of 

molybdenum 0.5% spray, zinc chelated 0.5% spray, 

19:19:19 (N:P2O5:K2O)  2% spray along with RDF 

produced 63.15%, 63.15% and 57.89% higher 

number of pods plant
-1

 than control (RDF only) 

respectively. Analysis of data revealed that the 

different treatment failed to cause significant 

variation in number of seeds pod
-1

 and were non-

significant. The highest number of seeds pod
-1

 (2.2) 

was recorded with application of RDF + 19:19:19 

(N:P2O5:K2O), RDF + molybdenum 0.5% spray and 

RDF + zinc chelated 0.5% spray while the lowest 

was with RDF alone (2.00). Among different foliar 

application, RDF + molybdenum 0.5% spray 

recorded maximum  100 seed weight (8.29 g) which 

was significantly higher than all other treatment 

except RDF + zinc chelated 0.5% spray (8.27 g), 

RDF + 19:19:19 (N:P205:K2O) 2% spray (8.21 g) and 

RDF + urea 2% spray (7.84 g). The minimum 

number of branches plant
-1

 (2.02), number of pods 

plant
-1

(19), number of seeds pod
-1

 (2.00) and 100 

seed weight (7.42 g) was recorded with RDF only.

 

Table 1. Effect of foliar application on yield attributes of soybean 
Treatment Yield attributes 

Branches plant-

1 

Pods 

plant-1 

Seeds pod-1 100 seed weight 

(g) 

RDF + Water spray 2.07 22.00 2.10 7.54 

RDF + Urea 2% spray 2.25 27.00 2.10 7.84 
RDF +DAP 2% spray 2.23 26.00 2.10 7.59 

RDF + MOP 0.5% spray 2.12 24.00 2.10 7.70 

RDF + 19: 19:19 (N:P2O5:K2O) 2% spray 2.29 30.00 2.20 8.21 
RDF + Molybdenum 0.5% spray 2.33 31.00 2.20 8.29 

RDF + Boron 0.5% spray 2.13 25.00 2.10 7.83 

RDF + Zinc chelated 0.5% spray  2.30 31.00 2.20 8.27 
RDF only 2.02 19.00 2.00 7.42 

SEm± 0.07 1.04 0.11 0.18 

CD (P= 0.05) 0.21 3.13 NS 0.54 

CV (%) 5.57 6.94 8.68 3.98 

 

It is evident from the data (Table 2) that soybean 

crop fertilized with RDF along with molybdenum 0.5 

% spray produced significantly higher grain yield 

(1524 kgha
-1

) than all other  combination of nutrients 

except RDF + zinc chelated 0.5% spray (1435 kg/ha) 

and RDF + 19:19:19 (N:P2O5:K2O) 2% spray (1365 

kgha
-1

). The application of molybdenum 0.5% spray, 

zinc chelated 0.5% spray and 19:19:19 (N:P2O5:K2O) 

2% spray along with RDF  brought 67.66%, 57.86% 

and 50.16% increase in grain yield of soybean over 

control (RDF only) and application of RDF along 

with molybdenum 0.5% spray produced significantly 

higher straw yield (2062 kgha
-1

) than all other 

treatment except RDF + zinc chelated 0.5% spray 

(2010 kgha
-1

). The straw yield of soybean increased 

by 42.80% and 39.20% when crop fertilized with 

RDF and sprayed with molybdenum 0.5% and zinc 

chelated 0.5% respectively over control (RDF 

only).The lowest grain yield (909 kgha
-1

) and straw 

yield (1444 kgha
-1

) was recorded in RDF alone.It is 

apparent from the data on harvest index revealed that 

the different treatment failed to cause significant 

variation in the harvest index and were non-

significant. The highest harvest index was obtained 

with application of RDF+19:19:19 (N:P2O5:K2O) 2% 

spray (42.81 %) while the lowest harvest index was 

recorded with RDF alone (38.66 %). 

Yield increased with the increase in the number of 

branches plant
-1

, pods plant
-1

 and 100 seed weight 

due to molybdenum (Mo) has a profound effect on 

plant reproductive development and seed yield 

(Kaiser et al., 2005). Zinc (Zn) increase  the 
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photosynthetic activity and delay the senescence of 

leaves, which enhances the supply of photosynthate 

available for grain filling thus resulted in bigger 

grains and ultimately yield will be increased 

(Tiwariet al., 2011). Similar finding was reported by 

Saryet al., 2014;Babaeianet al., 2012 and Elankavi et 

al. (2009). 

 

Table 2. Effect of foliar application on yield of soybean 
Treatment Yield Harvest index (%) 

Grain  yield 

(kgha-1) 

Straw yield 

(kgha-1) 

RDF + Water spray  1102 1602 40.86 
RDF + Urea 2% spray 1259 1818 40.75 

RDF +DAP 2% spray 1233 1722 41.85 

RDF + MOP 0.5% spray 1102 1648 40.07 
RDF + 19: 19:19 (N:P2O5:K2O) 2% spray 1365 1824 42.81 

RDF + Molybdenum 0.5% spray 1524 2062 42.50 

RDF + Boron 0.5% spray 1207 1721 41.37 
RDF + Zinc chelated 0.5% spray  1435 2010 41.64 

RDF only 909 1444 38.66 

SEm± 54 77 1.64 

CD (P= 0.05) 163 229 4.91 

CV (%) 7.62 7.51 6.89 

 

Economics of soybean 

Data pertaining  (Table 3) to cost of cultivation 

revealed that higher cost of cultivation was obtained 

with RDF + molybdenum 0.5% spray (23675 Rs ha
-

1
) while the minimum cost of cultivation (18550 Rs 

ha
-1

) was found in control (RDF only).Soybean crop 

fertilized with RDF and sprayed with molybdenum 

0.5% generate maximum and significantly higher 

gross return (45716 Rs ha
-1

) than all other 

combination of nutrient except RDF + zinc chelated 

0.5% spray (43055 Rs ha
-1

)and RDF + 19:19:19 

(N:P2O5:K2O) 2% spray (40952 Rs ha
-1

).Minimum 

gross return (27268 Rs ha
-1

) was recorded with 

control (RDF only). The gross return of soybean 

increased by 67.65%, 57.89% and 50.18% when crop 

fertilized with RDF and sprayed with molybdenum 

0.5% spray, zinc chelated 0.5% spray and 19:19:19 

(N:P2O5:K2O) 2% spray respectively over control 

(RDF only). Among different treatment of nutrition, 

maximum net return (22630 `/ha) was recorded with 

application of zinc chelated along with RDF which 

remained at par with RDF + molybdenum 0.5% 

spray (22041 Rs ha
-1

) RDF + urea 2% spray (18712 

Rs ha
-1

), RDF + 19:19:19 (N:P2O5:K2O) 2% spray 

(18627 Rs ha
-1

).The lowest net return (8718 Rs ha
-1

) 

was obtained with control (RDF only). The 

application of  zinc chelated 0.5% spray, 

molybdenum 0.5% spray, urea 2% spray and 

19:19:19 (N:P2O5:K2O) 2% spray along with RDF 

produced 159.58%, 152.82%, 114.63% and 113.65% 

higher net return over control (RDF only).

 

Table 3. Effect of foliar application on economics of soybean 

Treatments 
Cost of cultivation 

(Rs ha-1) 

Gross return 

(Rs ha-1) 

Net return 

(Rs ha-1) 
B: C ratio 

RDF + Water spray 18925 33055 14130 0.84 
RDF + Urea 2% spray 19065 37777 18712 1.07 

RDF +DAP 2% spray 19465 36990 17525 0.99 
RDF + MOP 0.5% spray 19015 33055 14040 0.83 

RDF + 19: 19:19 (N:P2O5:K2O) 2% spray 22325 40952 18627 0.91 

RDF + Molybdenum 0.5% spray 23675 45716 22041 1.00 

RDF + Boron 0.5% spray 21425 36203 14778 0.77 

RDF + Zinc chelated 0.5% spray  20425 43055 22630 1.19 

RDF only 18550 27268 8718 0.56 

SEm± - 1633 1633 0.08 

CD (P= 0.05) - 4896 4896 0.25 

CV (%) - 7.62 16.84 16.04 

 

Scrutiny of the data revealed that benefit: cost ratio 

of soybean was significantly influenced by the foliar 

application of nutrients. The maximum benefit: cost 

ratio (1.19) was observed with application of RDF + 

zinc chelated 0.5% spray which was significantly 

superior over all the other combination except RDF + 

urea 2% spray (1.07), RDF + molybdenum 0.5% 

spray (1.00) and RDF + DAP 2% spray (0.99). The 

lowest benefit: cost ratio (0.56) was recorded with 

control (RDF only) similar results reported by 

Kuttimani and Velayutham, 2011 and Zakariaet al., 

2008. 

 

CONCLUSION 

 

Foliar application of molybdenum 0.5% spray along 

with RDF produced higher yield attributes, grain 

yield as well as straw yield of soybean BUT foliar 

application of zinc chelated 0.5% spray along with 

RDF to soybean crop found most advantageous as it 
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produced highest net return and benefit cost ratio 

making it economically viable for the farmers in 

upland situation of Jharkhand. Based on the result of 

present investigation, it may be concluded that foliar 

application of zinc chelated 0.5% spray along with 

RDF proved to be more productive and economically 

viable for soybean cultivation.  
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