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Abstract: A field trail was carried out at the research farm of the School of Forestry and Environment, SHIATS, Al-
lahabad. The experimental research site is situated at an altitude of 90 m above the sea level at 25.570 N latitude 
and 81.510 E longitudes. The experiment comprised seven treatments replicated thrice. The maximum germination 
% (96.67%), plant height (83.73cm), number of branches/ plant (11.93), fresh weight (185.28g), dry weight (45.73g), 
at 110 days after sowing (DAS), number of pods/plant (91.67), number of seeds/pod (3.93), pod length (6.93 
cm),test weight (90.73g), seed yield (23.87q/ha), straw yield (40.73 q/ha) and harvest index (36.94%) recorded in 
treatment T5. The result showed that the applications of organic manure (50% Farmyard Manure + 50% Vermicom-
post) maximized the soybean growth and yield under subabul trees. Therefore, it may be concluded that 50% Farm-
yard Manure + 50% Vermicompost can be recommended for growing soybean under subabul based Agroforestry 
system for obtaining better growth and yield.  
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INTRODUCTION 

Agro forestry is primarily a system where agriculture 

and forestry are practices either simultaneously or sep-

arately on the same unit of land. Trees are grown in 

agricultural fields for many uses such as shade, fodder, 

fuel wood, fruits and small timbers. Apparently, the 

man has been practicing agro forestry since he learnt 

the art of cultivating agricultural crops and domesticat-

ing of livestock‟s and has never stopped using trees 

(Bene et al., 1977). Agro forestry system is not new in 

fact they are very old as tradition. The only new at 

present is the use of the term “Agro forestry”. Agro 

forestry provides a different land use option, compared 

with traditional arable and forestry system. It makes 

use of the complimentary relationship between and 

crops, so that the availability of resources can be effec-

tively utilized. It is a practice that supports the environ-

ment and has an obvious landscape benefit. Efficient, 

modern versions of Agro forestry have been devel-

oped, that are adapted to the constraints imposed by 

mechanization. The Agro forestry plot remains produc-

tive for the farmer and generates continuous revenue, 

which is not feasible in arable land. Agro forestry al-

lows for the diversification of farm activities and 

makes better use of an environmental resource 

(Kumar, 2006). The potential benefit of growing trees 

in combination with annual and perennial crops is to 

maintain the productivity and fertility. Trees can also 
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provide a number of other benefits, including soil im-

provement, erosion control, shade, windbreak, ground-

water management, erosion control, habitat for wild-

life, and perhaps, selenium harvesting. Subabul 

(Leucaena leucocephala) belongs to the family Faba-

ceae and sub-family Mimosaceae, it is also known as 

„miracle tree‟ due to its paramount economic im-

portance. Its common name is Ipil-ipil (Philippines). It 

is a fast growing thorn less, evergreen leguminous 

woody perennial. It is capable of growing in diversi-

fied agro-climate conditions of the tropical region. It 

also fixes atmospheric nitrogen equivalent to one tonne 

of ammonium sulphate per hectare/year assuming 1000 

trees per hectare. The soil nutrient i.e. carbon, nitro-

gen, phosphorus and potassium content under tree 

plantation are higher as compared to open condition 

(Singh et al., 2007). Soybean (G. max L.) is a member 

of family Papilionaceae and believed to have originat-

ed in north-eastern china and distributed in Asia, USA, 

Brazil, Argentina etc. This crop is aptly called as 

“golden bean” or “miracle crop” of the 20th century, 

because of its multiple uses. It has highest protein 

(42%), 20 per cent oil rich in lycine and vitamins a, b 

and d. Soybean occupies a premier position among 

crops, being the most important source of both protein 

concentrates and vegetable oil. As a legume it is capa-

ble of utilizing atmospheric nitrogen through biologi-

cal nitrogen fixation and is therefore much less de-

pendent on synthetic nitrogenous fertilizers than most 



 

non-legume crops. In addition, since the introduction 

of soybean into crop rotations often break the building 

up of pests and diseases in cereals. Soybean occupies 

912.99 lakh ha of the area with 2099 million tonnes of 

annual production and 22.99 q per ha productivity in 

the world. In India, it occupies 10.3 million ha of the 

area with 66 million tonnes of production and 9.56 q/ 

ha productivity (Mundewadikar and Deshmukh, 2014). 

Madhya Pradesh, Rajasthan, Karnataka, Uttar Pradesh, 

Andhra Pradesh are important soybean growing states 

of India in Karnataka, it is cultivated in an area of 

1.418 lakh ha with a production of 1.149 million 

tonnes and production of 8.1 q/ ha. The soybean plant 

is classed as an oil seed rather than a pulse by the Food 

and Agricultural Organization (FAO, 2008). The suc-

cessful cultivation of soybean under agro forestry re-

quired information assessment of the system. The in-

formation on these aspects of subabul based agro for-

estry system involving organic manures is meager. 

Keeping in view of the importance of the crops, a pre-

liminary investigation was made to study the effect of 

different organic manures on growth and yield of soy-

bean under subabul based Agro forestry System. 

MATERIALS AND METHODS 

The investigation was carried out at the research farm 

of School of Forestry and Environment, Sam Hig-

ginbottom Institute of Agriculture Technology and 

Sciences, Allahabad during the period of Kharif 2012. 

Evaluation of the compatibleness of Soybean (varieties

- SL-688) with subabul based agro forestry system was 

carried out. Allahabad is situated at an elevation of 90 

meters above the sea level; it is situated at 25.570N 

latitude and 81.510E longitude. Allahabad is located in 

the South eastern part of Uttar Pradesh and has a sub-

tropical climate with extremes of summer and winter. 

During the summer season, the temperature reaches up 

to 45-480C, while during the winter season, especially 

in the month of December and January temperature 

drops down to as low as 1-200C, frost and during sum-

mer, hot scorching wind are common features. The 

average rainfall in this area is around 886.00 mm, dur-

ing the monsoon i.e. July to September, with a few 

occasional light showers and drizzles are seen in the 

winter also (Maurya et al., 2016). Prior to starting the 

experiment the selected plot remained fallow in Rabi 

season, organic manures were used for the experiment. 

The organic manures used were well decomposed 

Farm Yard Manures, Vermicompost, and Neem Cake 

as per the following treatment details T0- Control,T1- 

Farmyard Manure, T2-Vermicompost, T3- Neem Cake, 

T4- 50%Farmyard Manure+50%Neem Cake, T5- 50% 

Farmyard Manure+50% Vermicompost, T6 -50% 

Neem Cake+50% Vermicompost. Pre sowing opera-

tion like ploughing, weeding and leveling, demarcation 

and layout application of organic fertilizer, sowing of 

seeds were carried out manually. After the sowing, 

timely irrigation and weeding of the field were carried 

out as and when required. First irrigation was done 

immediately after sowing of the crop while the subse-

quent irrigations were provided at 20 and 40 Days after 

sowing (DAS). Two manual weeding were provided at 

15 and 40 DAS. Various post- sowing operation, i.e. 

inter culture operations were carried out as and when 

required as per the crop. The experiment was conduct-

ed in Randomized Block Design (RBD) having seven 

treatment combinations which were replicated thrice. 

Harvesting was carried during morning hour after 120 

days of sowing. Visually yellowing of leaves indicates 

the maturity stage reached. Pre-harvest observations 

i.e., (at 30, 60, 90 and 110 DAS) - germination%, plant 

height (cm), number of branches plant, fresh weight 

(g), dry weight (g)  and post-harvest observation i.e., 

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

length (cm), test weight (g), seed yield (q/ha), straw 

yield (q/ha) were recorded and Harvest index (%) cal-

culated. The raw data obtained during the experimental 

observations were subjected to statistical analysis as 

per method by Gomez and Gomez (1984). The signifi-

cance and non-significance of the treatment effects 

were judged with the help of „F‟ variance ratio test. 

Calculated „F‟ value (variance ratio) was compared 

with the table value of „F‟ at 5% level of significance. 

RESULTS AND DISCUSSION 

During the present course of investigation, it was re-

vealed that the highest germination percentage was 

significantly affected by different treatments. The 

maximum germination was found in T5 (96.67%) and 

minimum germination was observed  in T0 (78.33%), 

similar finding of higher germination percentage 

(96.76%) also reported in case of Soybean (Mahesh 

babu et al., 2008). In case of plant height at 30 DAS, It 

was observed that plant height was non- significant by 

different treatments. The maximum plant height was 

found at T5 (28.53 cm) and minimum plant height was 

observed in T0 (24.07 cm), at 60 DAS it was observed 

that plant height was significantly affected by different 

treatments (Table 1). The maximum plant height was 

found in T5 (65.20 cm) and minimum plant height was 

observed in T0 (49.27 cm). At 90 DAS, It was ob-

served that maximum plant height was found in T5 

(83.00 cm) and minimum plant height was observed in 

T0 (77.93 cm). At 110 DAS, maximum plant height 

was found in T5 (83.73 cm) and minimum plant height 

was observed in T0 (79.27 cm) under subabul based 

agroforestry system. Similar results in the case of plant 

height significantly highest (66.86 cm) were also re-

ported by Kumar et al. (2015), in Linseed in teak based 

agro forestry system. Prakash et al. (2002) also report-

ed that organic manures like FYM increase the plant 

height of C. officinalis, as compared to control. These 

results are in conformity with the findings of Yadav et 

al. (2000) where they reported that media consisting 
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red soil + FYM (1:1) was to be best in respect of plant 

height for marigold.  At 30 DAS, It was observed that 

number of branches per plant was non - significant in 

different treatments. The maximum number of branch-

es per plant was found in T5 (4.47) and minimum num-

ber of branches per plant was observed in T0 (3.93). At 

N. Khare et al. / J. Appl. & Nat. Sci. 8 (4): 2219 - 2223 (2016)  
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S. N. Treatments 
  Germination 

           (%) 
 Plant height (cm) 
      30 DAS                60 DAS               90 DAS                110 DAS  

T0 Control 78.33 24.07 49.27 77.93 79.27 

T1 
Farmyard Manure 

(FYM) 
85.00 26.60 54.40 81.20 82.47 

T2 Vermicompost (VC) 88.33 26.67 55.67 81.40 82.60 
T3 Neem Cake (NC) 81.67 24.93 51.40 79.07 80.33 

T4 
50% Farmyard Manure + 

50% Neem Cake 
91.67 27.27 56.00 81.67 82.67 

T5 
50% Farmyard Manure + 

50% Vermicompost 
96.67 28.53 65.20 83.00 83.73 

T6 
50% Neem Cake + 50% 

Vermicompost 
95.00 27.67 59.27 82.07 82.93 

  C. D. (P = 0.05)  3.17 - 2.08 0.27 0.177 

Table 1. Effect of organic manures on germination (%) and plant height of Soybean (G. max L.) under Subabul (L. leucocepha-

la) based agroforestry system. 

Treatment 
Number of branches per plant 

S. N. 
30 DAS 60 DAS 90 DAS 110 DAS 

Control 3.93 8.20 10.87 11.40 T0 

Farmyard Manure (FYM) 4.13 8.67 11.07 11.53 T1 

Vermicompost (VC) 4.20 9.00 11.20 11.60 T2 

Neem Cake (NC) 4.00 8.73 10.93 11.47 T3 

50% Farmyard Manure + 50% Neem Cake 4.27 9.53 11.33 11.67 T4 

50% Farmyard Manure + 50% Vermicompost 4.47 10.73 11.73 11.93 T5 

50% Neem Cake   + 50% Vermicompost 4.33 10.33 11.47 11.73 T6 

C. D. (P = 0.05) - 0.40 0.12 0.13  

Table 3. Effect of organic manures on fresh weight of plant (g) of Soybean (G. max L.) under Subabul (L. leucocephala) based 

agroforestry system at different intervals. 

                                            Treatments 
Fresh weight of plant (g) 

30 DAS 60 DAS 90 DAS 110 DAS 

T0 Control 23.80 52.73 92.93 122.20 

T1 Farmyard Manure (FYM) 27.87 68.07 107.73 143.73 

T2 Vermicompost (VC) 28.80 73.80 117.73 152.00 

T3 Neem Cake (NC) 25.00 58.53 97.87 131.67 

T4 50% Farmyard Manure + 50% Neem Cake 30.07 79.60 123.87 162.13 

T5 50% Farmyard Manure + 50% Vermicompost 33.07 102.07 146.87 185.28 

T6 50% Neem Cake + 50% Vermicompost 31.27 89.13 135.33 174.67 

                                  C.D.(P=0.05) - 5.78 6.02 9.29 

 Treatments 
                                     Dry weight of plant (g)   

30 DAS 60 DAS 90 DAS 110 DAS 
T0 Control 6.93 14.27 24.07 28.07 
T1 Farmyard Manure (FYM) 7.87 18.13 29.87 32.33 
T2 Vermicompost (VC) 8.20 19.53 33.40 34.80 
T3 Neem Cake (NC) 7.27 16.20 26.80 29.93 
T4 50% Farmyard Manure + 50% Neem Cake 8.40 20.13 35.07 35.07 
T5 50% Farmyard Manure + 50% Vermicompost 8.87 26.73 39.53 45.73 
T6 50% Neem Cake + 50% Vermicompost 8.53 22.67 37.07 41.87 
  C. D. (P = 0.05) - 1.36 1.86 2.14 

Table 4. Effect of organic manures on dry weight of plant (g) of Soybean (G. max L.) under Subabul (L. leucocephala) based 

agroforestry system at different intervals. 

Table 2. Effect of organic manures on number of branches/plant of Soybean (G. max L.) under Subabul (L. leucocephala) based 

agroforestry system at different intervals. 



 

60 DAS maximum number of branches per plant was 

found in T5 (10.73) and minimum number of branches 

per plant was observed in T0 (8.20) (Table 2). At 90 

DAS maximum number of branches per plant was 

found in T5 (11.73) and minimum number of branches 

per plant was observed in T0 (10.87).At 110 DAS the 

maximum number of branches per plant was found in 

T5 (11.93) and minimum number of branches per plant 

was observed in T0 (11.40). The maximum fresh 

weight of plant was found in T5 (33.07g) and minimum 

fresh weight of plant was observed found in T0 

(23.80g) at 30DAS. In case at 60 DAS maximum fresh 

weight of plant was found in T5 (102.07g) and mini-

mum fresh weight of plant was observed found in T0 

(52.73g). At 90 DAS maximum fresh weight of plant 

was found in T5 (146.87g) and minimum fresh weight 

of plant was observed found in T0 (92.93g). At 110 

DAS maximum fresh weight of plant was found in T5 

(185.28g) and minimum fresh weight of plant was ob-

served in T0 (122.20g) (Table 3). This indicates that 

crop grown with incorporation or organic manures are 

benefited from it. It‟s not only as a source of nutrients 

but also provide good overall growth of crop (Arriage 

and Lowery, 2003) and crop yield (Nyiraneza and 

Snapp, 2007). At 30 DAS maximum dry weight of 

plant was found in T5 (8.87g) and minimum dry weight 

of plant was observed in T0 (6.93g) (Table 4).At 60 

DAS maximum dry weight of plant was found in T5 

(26.73g) and minimum dry weight of plant was ob-

served in T0 (14.27g). At 90 DAS maximum dry 

weight of plant was found in T5 (39.53g) and minimum 

dry weight of plant was observed in T0 (24.07g). At 

110 DAS maximum dry weight of plant was found in 

T5 (45.73g) and minimum dry weight of plant was 

observed in T0 (28.07g) Maximum dry weight was 

recorded in T5 this may be due to the effect of different 

nutrient management practice which made significant 

variations at different stages of crop till harvest these 

findings are corroborated with the findings of Gayen et 

al. (2004). Maximum number of pod/plants (91.67) 

was recorded in the treatment T5 while the minimum 

number of pod/plants (84.20) was recorded in the treat-

ment T0. Maximum number of seeds per pod (3.93) 

was recorded in the treatment T5 while the minimum 

number of seeds per pod (2.13) was recorded in the 

treatment T0. Maximum pod length (6.93cm) was rec-

orded in the treatment T5 while the minimum pod 

length (3.27cm) was recorded in the treatment T0. 

Maximum grain yield (23.87 q/ha) was recorded in the 

treatment T5, minimum grain yield (14.73 q/ha) was 

recorded in the treatment T0 (Table 5). Maximum straw 

yield (40.73q/ha) was recorded in the treatment, mini-

mum straw yield (27.07q/ha) was recorded in the treat-

ment T0. The highest harvest index (%) was non-

significantly affected at different treatments. The max-

imum harvest index (%) was found in T3 (37.74%) and 

minimum harvest index was observed found in T0 
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(35.32%). The yield attributes are mainly depends on 

the crop growth and significantly affected by tree spe-

cies, fertility levels as they affect soyabean growth. 

Similar results were reported by Kaushik and Singh 

(2001) in the case of Wheat. Apart from nutrient light 

is a major limiting factor for the crop growth and yield 

under tree species Corroborative results were also re-

ported by Tripathi et al. (2001). 

Conclusion 

The different growth and yield parameters of soybean 

viz. maximum germination % (96.67%), plant height 

(83.73cm), number of branches/ plant (11.93), fresh 

weight (185.28g), dry weight (45.73g), at 110 days 

after sowing, number of pods/plant (91.67), number of 

seeds/pod (3.93), pod length (6.93 cm), test weight 

(90.73g), seed yield (23.87q/ha), straw yield (40.73 q/

ha) and harvest index (36.94%) were recorded in treat-

ment T5 (50% Farmyard Manure + 50% Vermicom-

post) under subabul based agro forestry system. So it 

may conclude that 50% Farmyard Manure + 50% Ver-

micompost can be recommended to the grower for the 

cultivation of soybean under subabul based agro forestry 

system during the kharif season in Allahabad condition. 
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