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Introduction 
 

Cashew (Anacardium occidentale L.) is one 

of the most important dollar earning crops of 

Konkan region of Maharashtra which is being 

widely cultivated on an area of about 1.91 

lakh ha with production of 2.69 lakh MT 

(Anon., 2017). Cashew starts fruiting 2-3 

years after planting in vegetative propagated 

trees. Cashew nut is normally planted at 7x7 

m spacing as such there is ample scope for 

growing of vegetable crops during initial 

years particularly during Rabi season. 

Growing of crops in the interspaces of the 

orchard not only generates extra income but 

the practice also helps to check the soil 

erosion through ground coverage and 

improves the soil physic-chemical condition.  

 

Selection of suitable intercrops in cashew 

orchard for maximum return as well as to 

improve the soil fertility status mainly 

depends on agro-climatic condition of the 

cultivation area. Although there are many 
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An experiment was conducted at Regional Fruit Research Station, Vengurla-416 516, 

Dist. Sindhudurg (Maharashtra) with an objective to study the performance different 

vegetable crops in new cashew plantation under Konkan condition of Maharashtra 

under AICRP-Cashew programme during the year 2018-19. The experiment was laid 

out with 5 treatments viz., Yardlong bean (T1), Bhendi (T2), Cowpea (T3), Chilli (T4), 

Brinjal (T5) and Control (Cashew alone) under Randomized block design with five 

replications. The recommended package of practices including the recommended dose 

of fertilizers and plant protection was simultaneously followed for both main crop 

cashew and vegetable crops. Among the different intercrops tried during initial year of 

cashew plantation, Cashew + Yardlong bean intercropping system produced 

significantly the highest total yield (4.98 t/ha), cashew equivalent yield (4.41 t/ha), 

LER (1.73 t/ha), net returns (Rs.4,88,702/-) with highest B:C ratio (3.35). The 

Yardlong bean followed by Cowpea intercropping system showed the highest gain of 

N, P and K in soil as compared to other intercropping system and sole cashew. In 

present investigation, Yardlong bean appeared as a best intercrop in fresh cashew 

plantation for getting the higher returns during Rabi season in Konkan region. 
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reports of intercropping models in many fruit 

crops under different agro-climatic condition 

(Sarkar et al., 2004; Ghosh and Pal, 2010) 

 

Cashew nut is a perennial crop and farmers 

earn money only once in the year. Further, the 

land and other resources are being utilized 

only for sole crop of cashew nut. Farmers 

need the additional income from the same 

land with growing suitable crops without 

hampering the yield of cashew nut. It also 

helps as an insurance against main crop 

failure under adverse condition. Intercrop 

system utilizes resources efficiently to 

increase the productivity. A systematic 

intercropping system involving compatible 

crops with varying morphological and rooting 

habits will enable better resource use and 

more returns (Salam and Peter, 2010).   

 

Vegetable crops are herbaceous plants having 

parts like pods, fruits, modified roots, 

underground stems and leaves that are used 

for food. These vegetable crops are short 

durational species, which are most suitable for 

intercropping in comparison to other species. 

Intercropping is based on the principle of 

efficient utilization of canopy space available 

in fruit orchard. This practice has many 

advantages for fruit growers including the 

generation of additional income, improving 

food security and preventing soil erosion 

through orchard floor covers. Further, the 

organic matters added from intercrops 

improve soil fertility and make the 

intercropping based agri-horti system 

ecologically sustainable and economically 

feasible to the farmers (Upadhyaya et al., 

1994). In addition to this it has significant role 

in increasing the productivity and 

improvement of health of the orchards. 

Bhatnagar et al., (2007) had also proposed the 

intercropping as one of the techniques of land 

utilization for optimum production. 

Intercropping of vegetables like, cucumber, 

ridge guard, bitter guard, snake guard and 

sponge guard in the initial period of orchard 

during kharif season is recommended for 

Konkan region. However, feasibility of 

intercropping of vegetables in cashew orchard 

during Rabi season has not been studied so far 

in the Konkan region. Hence, an experiment 

was conducted to study the performance of 

vegetable crops as an intercrop in young 

cashew nut plantation at Cashew Farm, 

Regional Fruit Research Station, Vengurla in 

Sindhudurg district. 

 

Materials and Methods 

 

An experiment was conducted during the year 

2018-19 under AICRP-Cashew programme at 

Regional Fruit Research Station, Vengurla- 

416 516, Dist. Sindhudurg (Maharashtra). The 

soil of the experimental field was lateritic 

sandy clay loam in texture with acidic in 

reaction. The experiment was laid out with 5 

treatments viz., T1 - Cashew + Yardlong bean 

(Wali) (Vigna unguiculata sp. sesquipedalis), 

T2 - Cashew + Bhendi (Abelmoschus 

esculentus), T3 - Cashew + Cowpea (Vigna 

unguiculata), T4 - Cashew + Chilli (Capsicum 

annum), T5 - Cashew + Brinjal (Solanum 

melongena) and Control (Cashew alone) 

under randomized block design with five 

replications. Grafts of cashew cv. Vengurle-9 

planted in 2017 at 7m x 7m (200 plants/ha) 

for present experimentation.  

 

The recommended package of practices 

including, recommended dose of fertilizers 

and plant protection schedule were followed 

for both main and intercrops. Similarly 

irrigation and other inter-culture operations 

were followed for intercrops at regular 

interval. The total area planted with 

intercrop/ha was 4900 sq. m. and total number 

of intercrop plots per ha was 196. The 

effective space area available under cashew 

orchard was common for the entire vegetable 

crops i.e. 25 m
2
, out of total available area in 

between four cashew tree 49 m
2
. All the inter 
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crops were sown during Rabi season i.e. 

fortnight of November by adopting the 

recommended spacing and package of 

practices. The details of vegetable crops as 

intercrops plantation are given in Table 1. 

Initial and final (after harvest) physical and 

chemical properties of soil were analyzed. 

The various yields attributes such as yield of 

intercrop (kg/plot, q/ha & t/ha), yield of 

cashew (kg/tree, q/ha & t/ha), cashew 

equivalent yield (t/ha), land equivalent ratio, 

total yield (t/ha) and comparative economics 

and B: C ratio was recorded during the 

investigation period. The data was statistically 

analyzed by following the procedure given by 

Panase and Sukhatme (1995). 

 

Results and Discussion 

 

The results and discussions are summarized 

under following heads 

 

Yield performance of cashew nut (kg tree
-1

, 

q ha
-1 

& t ha
-1

) in different intercropping 

and as sole crop 

 

Data on yield of cashew nut (t ha
-1

) in 

different intercropping and as sole recorded 

during 2018-19 are presented in Table 2. It is 

revealed from the data that the cashew yield 

was significantly varied during investigation 

period.  

 

The treatment T1 recorded significantly the 

highest yield of cashew cv. Vengurla-9 after 

2
nd

 year plantation (2.86 kg/tree, 5.72 q/ha & 

0.572 t/ha) however; it was found at par with 

treatment T3 (2.59 kg/tree, 5.19 q/ha & 0.519 

t/ha). While, the lowest yield obtained in 

treatment T2 (1.18 kg/tree, 2.36 q/ha & 0.236 

t/ha). 

 

In overall, treatment T1 (Cashew + Yard long 

bean) had recorded significantly the highest 

yield and followed in T3 (Cashew + Cowpea). 

The present results i.e. increased cashew yield 

in T1 and T3 may be because of Yard long 

bean and cowpea are the leguminous crop and 

they fixes the atmospheric nitrogen that might 

have further available to the cashew plant and 

result into higher cashew yield in both the 

treatments. Further the synergistic effect of 

both crops may increase the cashew yield. 

While, the low yield cashew recorded in 

treatment T2 (Cashew + Bhendi). Yield of 

cashew intercropped with Yardlong bean was 

recorded higher than those intercropped with 

Bhendi. The lower yield of cashew 

intercropped with Bhendi was due to the high 

incidence of yellow vein mosaic (YVM) 

during the investigation period. Similar 

results also reported by Asandhi (1994) that 

the yield of potato intercropped with 

Yardlong bean was higher than those 

intercropped with corn or sweet potato. The 

lower yield of potato intercropped with sweet 

potato was due to the high incidence of 

bacterial wilt.  

 

Intercropping of vegetable crops under 

canopy of fruit trees does not has negative 

impact on growth, flowering, fruiting and 

yield of trees. The effects on growth of the 

plants in intercrops did not interfere with the 

growth of main crop but the fertilizer 

application of main crop and intercrop must 

be practiced (Taweekiat et al., 1989). 

Intercropping of the vegetables under fruit 

orchard is based on the resource use 

maximization (RUM), which has significant 

impact on productivity and health 

improvement of fruit trees and generate 

additional income to farmers (Singh and 

Sharma, 2016). Abdel-Aziz et al., (2008) 

confirmed enhancement of fruit set, 

vegetative growth and fruit yield with reduced 

fruit drop in citrus when Egyptian clover and 

Fenugreek cover crop were grown as 

intercrop. Chowdhury and Deka (1997) 

obtained the highest coconut yield (8365 

nuts/ha) by practice of Coconut + Betel wine 

(P. betle) + Banana + Assam lemon + 
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turmeric + Colocasia cropping system). 

Kumar et al., (2000) reported tomato as the 

most efficient intercrop and resulted highest 

yield of papaya; the research findings are in 

agreement with present investigation. 

 

Yield performance vegetable crops as a 

intercrop in cashew plantation 

 

The data of intercrops grown cashew 

plantation are presented in Table 2. The data 

revealed that, T1 (Yardlong bean) recorded 

significantly the highest yield (76.01 kg/plot, 

148.98 q\ha & 14.898 t/ha) and superior over 

rest of the treatments. The next best crop was 

Brinjal (T5) which recorded the second best 

yield (38.99 kg/plot, 76.41 q\ha & 7.64 t/ha) 

 

In present investigation, significantly the 

highest yield was recorded by Yardlong bean. 

In an intercrop system with beans and peas, 

there has been increased yield presumably by 

the transfer of biologically fixed nitrogen 

from the roots of legume to the root zone of 

the companion crop. Similar results also 

reported in banana intercropping with 

vegetables by Akyeapong et al., (1999) and 

Gold et al., (1999). Sharma (1999) reported 

that Brinjal produced the highest marketable 

fruit yield under both open and shaded 

conditions (319.10 and 62.69 q/ha, 

respectively) in 5-year-old mango (cv. 

Langra) trees. 

 

Land equivalent ratio (LER) 

 

Data on land equivalent ratio (t/ha) of the 

intercropping system presented in Table 3 

observed that Cashew + Yardlong bean (T1) 

recorded the highest (1.73) land equivalent 

ratio (LER) and superior over rest of the 

treatments. All intercropping systems 

recorded average LER more than one 

indicating that these intercropping system is 

advantageous. Higher values of LER under 

cashew based intercropping system were due 

to satisfactory yield of vegetable crops. 

Productivity in terms of the LER was higher 

in all the intercropping systems than sole 

cashew, suggesting that intercropping is a 

more efficient land use system during initial 

year of cashew plantation. Present findings 

are in conformity with the results reported by 

Vikram et al., (2015) in cashew based 

intercropping system. Abd El-Gaid et al., 

(2014) reported highest LER in 1:3 tomato 

and common bean planting system as 1.26 

and 1.25 in first and second season, 

respectively.  

 

Cashew equivalent yield (t/ha) 

 

With regards to cashew equivalent yield (t/ha) 

(Table 3), Cashew + Yardlong bean (T1) 

recorded significantly the highest cashew 

equivalent yield (4.41 t/ha) and superior over 

rest of the treatments. Vikram et al., (2015) 

reported that the highest total cashew 

equivalent yield (6659 kg/ha) with turmeric 

followed by garlic (5608 kg/ha). Anburani 

and Vidhya Priyadharshini (2011) reported 

significant increase in equivalent yield when 

jasmine intercropped with vegetable cowpea; 

are in agreements with present results. 

 

Total yield (t/ha)  

 

Total yield of intercropping system (t/ha) 

(cashewnut yield + cashewnut equivalent 

yield) in cashew nut plantation are presented 

in 3. It is evident from the data that Cashew + 

Yardlong bean (T1) recorded significantly the 

highest total yield (4.98 t/ha) and superior 

over rest of the treatments.  

 

Economics 

 

In intercropping, lot of methodology has been 

developed for comparison. However, the most 

convincing is monetary return from suggested 

cropping system. Economics of different 

intercropping systems (Table 4) in cashewnut 
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revealed that the Yardlong bean intercropping 

noticed the highest net returns of Rs. 

4,88,702/- per ha with B:C ratio of 3.35 

followed by Cashew + Brinjal intercropping 

with net return of Rs. 2,47,830/- per ha and 

B:C ratio 2.95. Higher cost: benefit ratio 

obtained due to intercropping than the cashew 

as sole crop alone was in accordance to 

observation recorded in several other 

investigations (Bhuva et al., 1985; Rajput et 

al., 1986; Kashyap et al., 1989). The present 

finding was in agreement with the results of 

Vikram et al., (2015) obtained the highest net 

profit from cashew based intercropping 

system with turmeric (2.151 lakhs/ha) 

followed by garlic (1.832 lakhs/ha). However, 

the B:C ratio was the maximum for chilli 

(3.78) followed by fenugreek (3.47), garlic 

(3.20) and turmeric (2.17) compared to the 

minimum in coriander (0.73).  

 

Singh et al., (2015) had reported high gross 

and net income in turmeric (Rs. 1,39,720/ha 

and Rs. 1,08,210/ ha), bunda (Rs. 1,12,050/ha 

and Rs. 93,250/ha), and Arvi (Rs. 1,04,670/ha 

and Rs. 86,350/ha) in guava plantation as 

compared to guava grown as sole crop (Rs. 

68,650/ ha). Higher gross income has also 

been recorded from the various intercrops 

under papaya plantation (Gadre, 1997).  

 

Table.1 Details of intercrop plantation at Vengurla centre 

 

Tr. 

No. 

Treatment Variety Plot size 

(m
2
) 

Spacing 

(cm) 

Duration 

(Days) 

No. of 

harvest 

T1 Cashew + Yardlong bean Konkan Wali 25 60 x 60 166 28 

T2 Cashew + Bhendi Konkan Uphar 25 60 x 60 137 10 

T3 Cashew + Cowpea Konkan Sadabahar 25 45 x 30 121 10 

T4 Cashew + Chilli Konkan Kirti 25 60 x 45 131 10 

T5 Cashew + Brinjal Konkan Prabha 25 60 x 60 190 16 

T6 Cashew (Control) Vengurle-9 - 7m x 7m - - 

 

Table.2 Yield of cashew and intercrops in intercropping system 

 

 

Tr. 

No. 

Treatments Yield of intercrop Yield of cashew 

kg/plot q\ha t/ha kg/tree q\ha t/ha 

T1 C + Yardlong bean 76.01 148.98 14.898 2.86 5.72 0.572 

T2 C + Bhendi 20.05 39.29 3.929 1.18 2.36 0.236 

T3 C + Cowpea 9.55 18.71 1.871 2.59 5.19 0.519 

T4 C + Chilli 12.18 23.88 2.388 1.69 3.38 0.338 

T5 C + Brinjal 38.99 76.41 7.641 1.78 3.57 0.357 

T6 Cashew alone 0 0 0 1.53 3.06 0.306 

 S.Em.+ 3.63 7.10 0.71 0.32 0.68 0.064 

 C.D. @ 5% 10.87 21.29 2.13 0.95 2.06 0.19 
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Table.3 Land Equivalent Ratio (LER), Cashew nut equivalent yield and total yield of 

intercropping system in cashew nut plantation 

 

 

Table.4 Economics of different intercropping systems in cashew nut plantation 

 

 

Table.5 Soil analysis data initial & after harvest under intercropping in cashew trial at   

 Vengurla centre during the year 2018-19 

 

Tr. 

No. 

Treatments Soil analysis 

pH 

(1:2.5) 

EC 

dS m
-1

 

OC 

(%) 

N 

(kg/ha) 

P2O5 

(kg/ha) 

K2O 

(kg/ha) 

T1 Yardlong bean 5.69 0.169 2.30 162.20 (L) 26.20 

(MH) 
370.61 
(VH) 

T2 Bhendi 5.71 0.168 2.05 143.00 (L) 22.85 

(MH) 

356.28 

(VH) 

T3 Cowpea 5.69 0.170 2.32 155.38 (L) 25.83 

(MH) 

369.57 

(VH) 

T4 Chilli 5.70 0.168 2.18 140.98 (L) 21.40 

(M) 
350.49 
(VH) 

T5 Brinjal 5.65 0.170 2.16 141.07 (L) 21.38 
(M) 

353.03 

(VH) 

T6 Sole Cashew nut 5.67 0.169 2.20 144.04 23.20 359.91 

 Initial Soil Status 5.68 0.169 2.27 144.20 23.25 368.80 

Tr. 

No. 

Treatments LER 

(t/ha) 

Cashew nut equivalent 

yield (t/ha) 

Total yield 

(t/ha) 

T1 C + Yardlong bean 1.73 4.41 4.98 

T2 C + Bhendi 1.30 1.73 1.97 

T3 C + Cowpea 1.16 0.85 1.36 

T4 C + Chilli 1.10 0.70 1.04 

T5 C + Brinjal 1.11 2.26 2.62 

T6 Cashew alone 1.00 0.00 0.31 

 S.Em.+ 0.10 0.21 0.23 

 C.D. @ 5% 0.30 0.63 0.68 

Tr. 

No. 

 

Treatments Yield of 

inter-crop 

(t/ha) 

Yield 

of cashew 

(t/ha) 

Cost of Cultivation (Rs./ha) Returns (Rs./ha) C:B 

Ratio 

 
Cashew Inter- 

crop 

Cashew 

+ 

Intercrop 

Gross 

return 

(Rs./ha ) 

Net return 

(Rs./ha ) 

T1 C + Yardlong 

bean 

14.898 0.572 64766 81062 145828 634530 488702  1:3.35 

T2 C + Bhendi 3.929 0.236 64766 20436 85202 251670 166468 1:1.95 

T3 C + Cowpea 1.871 0.519 64766 25732 90498 147292 56794  1:0.63  

T4 C + Chilli 2.388 0.338 64766 18034 82800 118335 35535 1:0.43 

T5 C + Brinjal 7.641 0.357 64766 19234 84000 331830 247830 1:2.95 

T6 Cashew alone 0 0.306 64766 0 64766 41310 -23456 1:-0.36 
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Chemical properties of soil 

 

The initial and final chemical properties of 

soil i.e. pH, EC and organic carbon and 

available soil N, P2O5 and K2O was analyzed 

and presented in Table 5. The soil pH ranged 

from 5.65 (T5) to 5.71 in (T2), EC ranged 

from 0.168 dS m
-
1 (T2 & T4) to 0.170 dS m

-
1 

(T3 & T5) while organic carbon content 

ranged from 2.05% (T2) to 2.32% (T3) and not 

much changed observed in physical parameter 

of soil when compared with initial values. It is 

seen from the data that Cashew + Yardlong 

bean cropping system recorded maximum 

available N (162.20 kg/ha), P2O5 (26.20 

kg/ha) and K2O (370.61 kg\ha) in soil. 

 

It is also revealed from the data (Table 5) that 

the Cashew + Yardlong bean (T1) and Cashew 

+ Cowpea (T3) intercropping systems 

recorded net positive gain in available N, P 

and K in soil over initial N, P and K status 

when compared with other intercropping 

system and sole cashew nut. Similar results 

were reported by Tiwari and Baghel (2014) in 

mango. Swain et al., (2012) reported that the 

mango + guava + cowpea system improved 

available nitrogen and potassium in soil. 

Among the different intercrops tried in young 

cashew plantation Cashew + Yardlong bean 

intercropping system produced significantly 

the highest total yield, cashew equivalent 

yield, LER, highest net returns with highest 

B:C ratio. Productivity in terms of the LER 

was higher in all the intercropping systems 

than sole cashew. The Yardlong bean and 

followed by Cowpea intercropping system 

showed the highest available N, P and K in 

soil. Hence, Yardlong bean appeared as a best 

intercrop in fresh cashew plantation for 

getting the higher returns during Rabi season 

in Konkan region. However, the experiment 

was conducted first time in the region, to 

explore this possibility again from 3 to 4 

years to achieve at a specific 

recommendation.  
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