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Abstract 

The growing demand for food, fuel and fodder due to burgeoning human and animal population and 

shrinkage of available land resources necessitate to increase the production per unit area. Therefore, it is 

not appropriate to depend completely on traditional agriculture which is uncertain and extremely risky but 

to develop alternate land use system such as ‘agroforestry’ which is more sustainable and stabilize the 

income, besides simultaneously helps in food security and to protect the environment. A field experiment 

was carried out to evaluate the performance of the intercrops under Melia dubia during kharif, 2018 at 

agroforestry block, College of agriculture, Rajendranagar, Hyderabad. The growth parameters, and the 

yield and yield attributes of the intercrops under the two clones of Melia dubia has shown decreased over 

the sole crop. Between the two clones (MTP-I, MTP-II) clone II has recorded significantly higher growth 

parameters and yield and yield attributes. The results of the present study indicated that between the two 

clones MTP-II superior over the MTP-I and among the intercrops foxtail millet has shown less decrease in 

the percentage over the sole crop compared to other intercrop combinations. 

 

Keywords: Intercrops, growth parameters, yield attributes, grain yield, stover yield, harvest index 

 

1. Introduction 

Agroforestry is a land use option that increases livelihood security and reduces vulnerability to 

climate and environmental change. Agroforestry systems play a great role in the conservation 

of natural resources, especially soil. The soils are protected from wind and water induced 

erosion. The adverse effects of temperature and wind on soil fertility, soil flora and fauna are 

ameliorated by agroforestry system (Subba and dhara, 2017) [14]. Agroforestry combines 

agriculture and forestry technologies to create more diverse, productive, profitable, healthy and 

sustainable land use systems (Dagar and Singh, 2001) [4]. Global estimated area under 

agroforestry is 823 m ha (Nair et al., 2009). The current area under agroforestry in India is 

estimated as 25.32 m ha (8.2% of total geographical area of country). This includes 20 m ha in 

cultivated lands and 5.32 m ha in other areas (Dhyani, 2014) [6]. While the number of trees in 

forests is steadily declining, the number of trees on farm land is increasing. Indeed, the 

Intergovernmental Panel on Climate Change (IPCC) estimates that 600 m ha of unproductive 

crop land and pasture could be converted to high productivity agroforestry (Anonymous, 2010) 
[2] 

Melia is said to have the ability to improve the site conditions specially in fragile ecosystem. 

Further, it was observed that contribution of leaf fall in conjunction with inorganic fertilizer 

have the immence potential of supplementing part of nitrogen and other nutrient through 

efficient mineralization to the associated crop in tree based cropping system. Hence, there is a 

vast scope for vertical increase by introducing various intercrops in Melia dubia plantations. 

Millets are main source of fiber, minerals in most of the developing world. Globally, millets are 

sixth most cultivated grains and India is the largest producer of millets. In India, millets are 

cultivated in an area of 19.05 m ha with a production 44.34 mt (Agriglance). Millets are principle 

crop of arid and semi arid tropics. Millets requires short growing season and can be very well 

fitted into multiple cropping systems both under irrigated as well as dry farming conditions. 

Crops like pearl millet, finger millet which can be cultivated in the areas receiving annual rainfall 

of less than 350 mm. 

Pulse crops are one of the most sustainable crops fitted in cropping system that provides protein 

rich source of food, which are essential part in the diet of people inhibiting in the tropics. There 

is a massive gap in productivity between pulse crops inside and outside the developing world 

(GPC, 2016). Globally pulse crops are grown in more than 171 countries. Pulse crops occupied 

14.62 m ha area and contributed 22.14 mt to production (Agriglance). They widely spread in 

tropics and temperate regions. They are useful for food, fodder and as they are leguminous crops 

fix atmospheric nitrogen easily and fit into agroforestry system as they are short duration with 

better canopy structure.  
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Growing of crops in the interspaces with Poplar species is 

reported to be more economical, assure regular income and 

great role in the socio-economic life of people from 

agroforestry system (Wani and Malik, 2014) [15]. 

The success of any agroforestry system depends on the tree, 

crop and their ability to tap the resource pool like light, water 

and mineral nutrients. The viability of an agroforestry system 

would be validated only if both the tree and intercrop 

components are complementary with each other (Jose, 2011) 
[9]. Therefore, an attempt has been made to explore the 

prospects of growing intercrops in Melia dubia to boost income 

under agroforestry system.  

 

2. Materials and Methods 

The present investigation was carried out during kharif 2018 at

the Agroforestry research block of Professor Jayashankar 

Telangana State Agricultural University Campus, 

Rajendranagar, Hyderabad. It is situated at 17o19' N latitude, 

78o28' E longitude and at an altitude of 555 m above mean sea 

level which is situated in the Southern Telangana Agro-

climatic zone of Telangana state. The experiment was laid out 

in a Spilt plot design with two main plots and seven sub plots 

replicated thrice and sole crop of all the intercrops was 

maintained. comprised of two main plots (Clones) M I MTP-I 

M II MTP-II and seven subplots(Intercrops) T 1 Finger millet, 

T 2 Foxtail millet, T 3 Pearl millet, T 4 Greengram, T 5 

Blackgram, T 6 Cowpea, T 7 Only trees. Sole crop without 

trees are maintained. Intercrops were sown on July 21 2018. 

Varieties, spacing and recommended dose of fertilizer is 

presented in the table 1.  
 

Table 1: Varieties, duration, spacing adopted for intercrops 
 

 
 

3. Results and Discussion 

3.1 Growth parameters 

3. 1.1 Plant height (cm) 

Data pertaining to plant height of intercrops at 20. 40, 60, and 

at harvest as influenced by the Melia clones is presented in 

Table 2 depicted in Figure 4.1 

Plant height of intercrops has increased linearly from 20 DAS 

up to harvest  

MTP-II has recorded higher plant height of intercrops, when 

compared to MTP-I at all the stages. But it was significantly 

superior over MTP-I at 60DAS and at harvest. Higher plant 

height values was recorded grown under sole crop with out 

trees compared to intercrops grown under Melia dubia clones. 

There was significant difference in plant height was observed 

among the intercrops at all the stages As compared to sole crop, 

lowest decrease in plant height was observed in pearl millet 

(4.2%) followed by cowpea (8.2%) and finger millet at 20 

DAS. Where as at 40, 60 DAS and at harvest intercropping 

with foxtail millet has recorded lower reduction in plant height 

(4, 5,9%) compared to other intercrops. This reduction in the 

plant height of intercrops might be due to the competition with 

the trees for the resources (Mohanraj. 2004) [10] Interaction 

effect was found non significant at all stages of growth. 

 

Table 2: Plant height (cm) of intercrops as influenced by Melia dubia based Agri-silvi system. 
 

 20 DAS  40 DAS  60 DAS  Harvest  

Main plots (Clones)         

MTP- I 20  36  48  61  

MTP- II 23  40  56  69  

SE(m) 0.4  0.9  2.6  2.1  

CD(5%) NS  NS  7.3  6.2  

Sub plots (Intercrops)  Sole crops  Sole crops  Sole crops  Sole crops 

T1-Finger millet 25(8.2%) 27 45(14%) 52 66(18%) 80 75(12%) 85 

T2 –Foxtail millet 29(10%) 30 59(4%) 61 87(5%) 91 96(9%) 105 

T3-Pearl millet 31(4.2%) 32 51(14%) 59 80(11%) 89 103(11%) 115 

T4 –Greengram 24(12%) 27 38(14%) 44 52(8.8%) 59 54(13%) 62 

T5-Blackgram 15(25%) 20 27(23%) 35 38(14%) 44 45(14%) 52 

T6- Cowpea 26(8.2%) 28 45(14%) 52 50(22%) 64 56(10%) 62 

T7 only trees 0  0  0  0  

SE(m) 0.8  2.1  3.2  1.8  

CD(5%) 2.4  6.2  8.1  5.3  

Interaction effect         

SE(m) MxS 1.2  2.3  6.8  2.8  

CD(5%) NS  NS  NS  NS  

SE(m) SxM 1.2  2.9  4.5  2.6  

CD(5%) NS  NS  NS  NS  
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3.1.2 Dry matter production (kg ha-1) 

Perusal of the data on dry matter production at 20, 40,60, and 

at harvest as influenced by the Melia dubia clones in Agri-

silvisystem presented in Table 3 and depicted in Figure 4.2 

Results indicated that difference in dry matter production of 

intercrops under Melia dubia clones was found non-significant 

at 20 and 40 DAS. While there was significant difference was 

observed at 60 DAS and at harvest. MTP-II has recorded higher 

dry matter production (1850,1751 kg ha-1) at 60 DAS and at 

harvest respectively and it is due to less canopy spread of tree 

and higher light interception which lead to higher number of 

tillers in millets and number of branches in pulses respectively. 

Significant difference was observed in dry matter production at 

all stages among the inter crops. Foxtail millet recorded 

significantly higher dry matter production under Melia dubia 

when compared to other intercrops. Intercrops taken under the 

Melia dubia clones has shown reduced dry matter production 

over sole crops taken with out trees at all the stages. 

The lowest decrease in the percentage of dry matter production 

was observed with foxtail millet (5.2%,6.4%, 7.7%, 10.3%) 

followed by pearl millet (8.2%, 8.5%, 8.5%, 12.7%) at 20, 40, 

60 DAS and at harvest respectively. The highest drymatter 

decrease was observed with cowpea (12.8%, 15.6%, 15.5%, 

17%) at 20, 40, 60 DAS and at harvest respectively. Under 

agroforestry system lower drymatter of fingermillet was 

attributed to shading effect of trees resulting in lower 

availability of light to fingermillet (Anusha. 2012) [3] 

Interaction effect was non significant at all the stages. 
 

Table 3: Dry matter production (kg ha-1) of intercrops as influenced by Melia dubia based Agri-silvi system 
 

 20 DAS  40 DAS  60 DAS  Harvest  

Main plots (Clones)         

MTP- I 327  832  1644  1529  

MTP-II 349  907  1850  1751  

SE(m) 5  14  38  61  

CD(5%) NS  NS  121  183  

Sub plots (Intercrops)  Sole crops  Sole crops  Sole crops  Sole crops 

T1-Fingermillet 362 (10%) 402 981(9.3%) 1081 2153(10.3%) 2400 1990(12.4%) 2245 

T2-Foxtail millet 462(5.2%) 482 1171(6.4%) 1250 2660(7.7%) 2850 2499(10.3%) 2765 

T3-Pearl millet 428(8.2%) 461 1099(8.5%) 1200 2246(8.5%) 2426 2126(12.7%) 2395 

T4-Greengram 349(9.6%) 386 929(11.4%) 1052 1678(12.3%) 1920 1560(15.6%) 1840 

T5-Blackgram 393(8.8%) 425 928(10.9%) 1043 1811(11.1%) 2035 1735(12.3%) 1956 

T6- Cowpea 371(12.8%) 425 980(15.6%) 1160 1679(15.5%) 1985 1575(17%) 1835 

T7 -Only trees 0  0  0  0  

SE(m) 11  21  50  51  

CD(5%) 31  64  148  152  

Interaction effect         

SE(m) MxS 13  37  49  74  

CD(5%) NS  NS  NS  NS  

SEd SxM 14  32  67  73  

CD(5%) NS  NS  NS  NS  

 

3.2 Yield Attributes and Yield 

3.2.1 Productive tillers or branches (m-2)  

Perusal of the data revealed that Agri-silvi system significantly 

influenced the productive tillers m-2 which is tabulated in 3.1 & 

3.1a 

Productive tillers or branches m-2 were significantly influenced 

by Melia dubia clones. The scrutiny of the data on productive 

tillers revealed that significantly higher productive tillers or 

branches was attained in MTP-II (95) than MTP-I (110). This 

might be due to the more favourable growth conditions in 

MTP-II that is less canopy spread and high availability of light 

to the intercrops.Significant differences was observed among 

the intercrops grown under the Melia dubia clones. Sole crops 

with out trees has recorded higher productive tillers than 

compared to inter crops grown under Melia dubia clones. More 

growth promoting attributes like higher light intensity and 

photosynthetic active radiation in the sole crop might be the 

reason for increased number of productive tillers. Similar 

results were obtained by Pallavi et al. (2013) Percentage 

decrease of productive tillers in intercrops was found lowest in 

the foxtail millet (4.3%) followed by pearl millet (8.4%) when 

compared to sole crops.  

In the interaction table, significantly highest productive tillers 

were recorded in MTP-II (241) over MTP-I (221). Among all 

the treatment combinations, MTP-II (241) has recorded 

significantly higher number of branches compared to MTP-I 

(221) in blackgram which was on par with greengram (238) 

 

3.2.2 Number of ears (or) pods per plant  

Number of ears or pods per plant of intercrops as influenced by 

Melia dubia clones in Agri-silvi system is presented in Table 4 

In between the Melia clones, there was no significant 

difference was observed. However MTP-II (15) has recorded 

higher ears or pods per plant than MTP-I (14) All the intercrops 

grown under Melia dubia clones, have shown less number of 

ears/pods per plant when compared to sole crop with out tree. 

It might be due to the competitive interaction of natural 

resources between the tree and the crop. Intercropping with 

foxtail millet has recorded lowest percentage decrease (6%) in 

number of ears or pods per plant followed by finger millet (9%) 

and blackgram (12), pearl millet (12%). The reduction in 

number of pods of intercrops under agroforestry practice when 

compared to monocropping was also reported by Naugraiya 

and Jhapat singh (2004) [12] and Ashalatha et al., (2015) [1]. The 

results are also corroborated with the findings of (Singh et al., 

2012) [13] There was significant difference was observed in 

number of ears or pods per plant between the intercrops as their 

growth habit and phenology is different Interaction between 

Melia clones and intercrops was found non significant in 

influencing the number of ears or pods per plant. 

 

3.2.3 Length of ear head or pod 

Data pertaining to length of ear head or pod as influenced by 

the Melia dubia clones in agroforestry system is tabulated in 

Table 4 
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Perusal of the data revealed that length of ear head or pod was 

not influenced by the Melia dubia clones. There was no 

significant difference was observed between clones in terms of 

length of ear head or pod. Intercrops have shown significant 

difference in length of ear head or pod. The inter crops grown 

under clones of Melia has shown reduced length of ear head or 

pod when compared to sole crop grown with out trees. Length 

of ear head in foxtail millet reduced by 2% over sole foxtail 

millet, which is least followed by pearl millet 6%. This might 

be due to the better partitioning of photosynthates from source 

to sink. Results were in conformity with the findings of Pallavi 

et al. (2013) Non significant interaction were found with 

respect to length of ear head or pod.  

 

3.2.4 Number of grains ear head-1 or pod-1 

The data on the number of grains ear head-1 or pod-1 influenced 

by Melia clones is presented Table 4.1 

Number of grains per ear head or pod in intercrops was 

significantly influenced by the Melia clones. The number of 

grains per ear head or pod was significantly higher in MTP-II 

(262) as compared to MTP-I (249).The number of grains per 

ear head or pod was higher under sole crop with out trees than 

the intercrops grown under Melia dubia. The lowest percentage 

decrease in the grains per earhead was observed in the foxtail 

millet (2.8%) followed by finger millet (7.1%) and pearl millet 

(8.9%) intercropping. Maximum number of grains per ear head 

or pod resulted with sole crop due to synthesis of amino acids 

and carbohydrate transformations which resulted in higher ear 

head or pod length, which ultimately resulted in more number 

of grains per ear head or pod compared to other intercrops 

(Chandana et al. 2018) In the two way table between clones X 

intercrops, it was found that foxtail millet grown in MTP-II has 

produced significantly higher number of grains per ear 

head(687) which was on par with foxtail millet grown in MTP-

I (681.66) and superior over all other treatment combinations. 

 

 

3.2.5 Grain weight per ear head or pod 

Persual of data on the grain weight per ear head or pod of 

intercrops was influenced by the Melia dubia clones tabulated 

in Table 4.2 

Scrutiny of the data reaveled that there was significant 

difference was observed in grain weight per earhead or pod 

MTP-II has recorded higher grain weight (1.6g) compared to 

MTP-I (1.3g). This could be due to high availability of light 

intensity which increased plant height, productive tillers and 

number of grains per ear or pod, ultimately provided greater 

sites for photosynthesis and diversion of photosynthates 

towards sink which might have caused increase in weight of 

grains earhead-1 or pod-1. Intercrops differed significantly in 

grain weight. Intercrops sown under Melia dubia has shown 

less grain weight per ear head or pod than sole crop. Reduced 

light intensity decreased the photosynthetic efficiency of crop, 

resulting in poor performance. This was also observed by Singh 

and Rathod, (2006). [14] Percentage decrease in grain weight per 

earhead or pod was highest with pulses followed by millets. 

Lowest decrease in percentage was observed in foxtail millet 

(4.4%) followed by pearl millet (7%) and finger millet (8.4%). 

Similar results were reported by Ghilotia et al. (2015) [7]. 

Interaction effect was found non significant 

 

3.2.6 Test weight (1000 seed weight or 100 seed weight) (g) 

Data pertaining to that test weight of intercrops is presented in 

the table 4.3 

It was found that there was no significant difference in test 

weight of intercrops under the clones. Significant differences 

was observed with regards to test weight. Test weight of sole 

crops were found to be superior over the intercrops grown 

under the Melia clones. Lowest decrease in the test weight was 

observed in foxtail millet intercropping (4%) followed by pearl 

millet (9%). Where as higher decrease in test weight was 

observed in case of greengram (16%). Similar results were 

observed with Inamathi et al., (2015) [8] Interactions were 

found non significant. 
 

Table 4: Yield attributes of intercrops as influenced by Melia based Agri-silvi system 
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Table 4.1: productive tillers m-2 as influenced by melia dubia agri-sivi system. 

 

 
 

Table 4.2: Yield attributes of intercrops as influenced by Melia based Agri-silvi system 
 

 Number of grains ear-1or pod-1 Grain weight ear-1or pod-1 Test weight (g)  

Main plots (Clones)       

MTP- I 249  1.3  4.0  

MTP- II 262  1.6  4.1  

SE(m) 3.2  0.07  0.02  

CD(5%) 10.5  0.25  NS  

Sub plots (Intercrops)  Sole crop  Sole crop  Sole crop 

T1-Fingermillet 591 (7.1%) 625 2.16(8.4%) 2.4 2.5(11%) 2.8 

T2-Foxtail millet 684 (2.8%) 702 2.18(4.4%) 2.3 2.4(4%) 2.5 

T3-Pearl millet 492 (8.9%) 540 3.15(7.0%) 3.3 5.6(9%) 6.1 

T4-Greengram 5 (17%) 6.0 0.49(16%) 0.59 3.8(16%) 4.5 

T5-Blackgram 7 (12%) 7.9 0.50(13%) 0.57 4.0(14%) 4.6 

T6- Cowpea 10 (16.3%) 12 1.78(20%) 2.1 10.0(14%) 11.6 

T7 – Only trees 0  0  0  

SE(m) 4.0  0.06  0.08  

CD(5%) 12.0  0.19  0.26  

Interaction effect       

SE(m) MxS 4.0  0.10  0.07  

CD(5%) 18.6  NS  NS  

SE(m) SxM 5.5  0.09  0.12  

CD(5%) 18.0  NS  NS  

 

Table 4.3: No. of grains per ear head or pod influenced by the melia 

dubia agri- silvi system 
 

Treatments No. of grains earhead-1 or pod-1 

 MTP-I MTP-II 

T1-Fingermillet 578 603 

T2-Foxtail millet 682 684 

T3-Pearl millet 463 492 

T4-Greengram 4.7 5.0 

T5-Blackgram 6.8 6.9 

T6- Cowpea 8.7 10.3 

T7 – Only trees 0 0 

 SE(m) CD (5%) 

MxS 8.12 18.61 

SxM 7.86 18.00 

 

3.2.7 Grain yield (kg ha-1) 

Data pertaining to grain yield of intercrops as influenced by the 

Melia dubia based agri-silvi system is tabulated in Table 5 

Grain yield of intercrops influenced by the Melia dubia clones 

and intercropping systems. Between the two clones of Melia, 

MTP-II (524 kg ha-1) recorded significantly higher grain yield 

of intercrops than MTP-I(460 kg ha-1). This may be due to high 

availability of PAR and light intensity under the MTP-II. Grain 

yield of different intercrops varied significantly under Melia 

dubia based agri-silvi system. It was observed that grain yield 

of all the intercrops under the tree was less when compared to 

their sole crop. Among different intercrops, foxtail millet has 

shown less percentage decrease in the grain yield (6%) when 

sown as intercrop as compared to sole crop, followed by pearl 

millet (9%) and finger millet (11%). Where as the crops like 

greengram, blackgram, and cowpea percentage yield reduction 

was higher (17, 13, and 21% respectively) when compared to 

their sole crop. This might be due to better performance of 

millets under dry conditions and shade of tree when compared 

to pulse crops. There was deficit in rainfall in the crop growing 

season as such the performance of millets was better than pulse 

crops. Similar results were reported with Ghilotia et al. (2015) 
7 The reduction in grain yield of intercrops under the Melia 

clones due to the shade effect and competition for other 

resources. Results were similar to the findings of Ashalata et 

al, (2015) [1], and Dalal et al. (2016) [5]. Interaction effect was 

non significant  

 

3.2.8 Stover or Haulm yield 

Stover or haulm yield of intercrops influenced significantly 

under Agri-silvi system. Data is presented in Table 5 

Significant difference was not observed in stover or haulm 

yield of intercrops between the clones. MTP-II has recorded 

higher stover or haulm yield (1092 kg ha-1) than MTP-I (1062 

kg ha-1). This might be due to the higher light availability in the 

clone resulted in higher dry matter of the crops. Among the 

intercrops, foxtail millet has recorded less decrease in 

percentage of stover yield (5.5%) followed by pearl millet 

(6.9%), when compared to sole foxtail millet and pearl millet. 

Where as, percentage reduction was higher in blackgram 

(12%), greengram (13%) and cowpea (15%) respectively. The 
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reason might be due to high competition for light, moisture in 

pulse crops when compared to millet crops. Interaction effect 

found non significant 

 

3.2.9 Harvest index 

Harvest index of the intercrops was presented in the Table 5 

Harvest index of the intercrops under the clones was found non 

significant. Among the intercrops, significantly higher harvest 

index was observed with the pearlmillet (0.37) which was on 

par with foxtail millet (0.36) followed by the finger millet 

(0.35). Harvest index of sole crop has recorded greater than the 

intercrop under the Melia dubia. 

 
Table 5: Grain yield, stover or haulm yield and harvest index of intercrops as influenced by Melia based Agri-silvi system 

 

 
 

Conclusions 

Between the two clone, MTP-II has recorded significantly 

growth parameters and grain yield and yield attributes. Among 

the intercrops, foxtail millet has shown less reduction in all 

parameters or sole crop compared to other intercrops in melia 

based agri- silvi system. Sole crop taken in open condition has 

recorded higher growth and yield attributes and yield compared 

to the intercrops taken under the melia dubia clones. 

 

References 

1. Aashalatha A, Divya MP, Ajayghosh V. Development of 

suitable Melia dubia  based Agroforestry models for 

higher productivity. Madras agric. J. 2015; 102(7-9). 

2. Anonymous. Going green for a climate change –smart 

agriculture. World agroforestry center annual report, 

2009-10, 4-5. 

3. Anusha S. Performance of fingermillet and carbon 

sequestration in agroforestry system. M.Sc (agri) Thesis. 

University of Agricultural Sciences, Bengaluru, 2012. 

4. Chandana P. Green house gas emissions from Melia dubia 

+ pearl millet agri- silvi system under Integrated 

nutrient management practices. M Sc thesis, PJTSAU, 

Rajendranagar, 2018. 

5. Dagar JC, Singh G. Evaluation of crops in agroforestry 

with Casuarina equisetifolia plantation. Indian Journal of 

Agroforestry. 2001; 3:49-50. 

6. Dalal VV, Bhardwaj KK, Khajuria K, Singh MK, Singh P. 

Effect of Agri-silvi- horticultural system on growth and 

yield of wheat. Indian J of Agroforestry. 2016; 18(1):34-

38. 

7. Dhyani SK. National Agroforestry policy 2014 and the 

need for area estimation under agroforesry. Current 

science. 2014; 107(1):9-10. 

8. Ghilotia YK, Meena RN, Lalaji Yadav, Manoj Kumar. 

Response of pearl millet and mung bean intercropping 

under custard apple orchard of Vindhyan region. 

Environment and Ecology. 2014; 33(2):657-661. 

9. Inamathi SS, Patil SJ, Revathi R. Performance of sole 

soyabean intercropped under  different seed sources of 

Pongamia pinnata Agroforestry system. Indian J of 

Agroforestry. 2015; 17(2):49-54. 

10. Jose S. Managing native and non-native plants in 

agroforestry systems. Agroforestry systems. 2011; 

83:101-105 

http://www.phytojournal.com/


 

~ 249 ~ 

Journal of Pharmacognosy and Phytochemistry http://www.phytojournal.com 
11. Mohan raj T. Studies on compatibility of agricultural crops 

with simarouba glauca DC. M Sc thesis, TNAU, 

Coimbatore, India, 2004, 326 

12. Nair PKR. Agroforestry in the context of land clearing and 

development in the tropics. Tropical and clearing for 

sustainable agriculture, 1987, 29-44. 

13. Naugraiya MN, Jhapatsingh P. Role of nitrogen and 

sulphur on performance of Sesamum indicum under 

plantation of Dalbergia sisso in marginal land of 

Chhattisgarh. Indian J Agroforestry. 2004; 6:89-91 

14. Pallavi CH. 2014. Nutrient management in finger millet 

(eleusine coracana l.) under melia azedarach based Agri-

silvi system. Hyderabad M.Sc(Agri) Thesis, College of 

Agriculture Rajendranagar. 
15. Singh B, Bishnoi M, Baloch MR. Tree growth and wheet 

yield in agri-silvi system in the arid region of Rajasthan. 

Indian Forester. 2012; 38(8):726-732. 

16. Subba B, Dhara PK. Growth Performance and Yield of 

Intercrops in Agri- horti- silvi  System in Hill Zone of 

West Bengal, India. International Journal of Agriculture, 

Environment and Biotechnology. 2017; 10(5):525-532. 

17. Wani NR, Malik TH. Role of Poplars in Agroforestry 

Systems in India, Kashmir University of Agricultural 

Sciences and Technology of Kashmir, Shalimar. New 

York Science Journal, 2014, 7(2). 

 

http://www.phytojournal.com/

