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ABSTRACT

Intercropping is one of the ways to achieve sustainability in agriculture. However, studying its economic and
competitive indicators is critical to optimizing production. Therefore, this study was conducted to investigate
the status and amount of consumption inputs in monoculture and intercropping systems in Khuzestan province.
The required information was collected through a questionnaire and a field survey of 111 farmers. The results
showed that intercropping with a land equivalent ratio of 1.40, gross and net production value of 7269.23 and
4090.19 dollars per hectare, and superiority in benefit-cost ratio, system productivity, and economic efficiency
has a higher yield than okra monoculture. Also, the total cost of intercropping with 3179.04 dollars per hectare
and input energy with 81269.27 megajoule per hectare were 23.20 and 3.18 % higher than monoculture,
respectively. According to the results of this study, intercropping of okra and cucumber with superiority in
economic and competitive indicators can be the optimal cultivation pattern of okra in Khuzestan province.
However, it is necessary to optimize the intercropping input to reduce the total cost and input energy.
Keywords: Benefit-cost ratio, competitive ratio, economic indicators, economical energy intensity, land
equivalent ratio.
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Table 1. Number of study samples of okra in different cultivation systems

City Monoculture Intercropping
Ahvaz 8 15
Bavi 10 10
Dezful 20 10
Dashte azadegan 15 10
Hoveyzeh 5 8
Total 58 53
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Table 2. Inputs used per hectare in different okra cultivation systems

Item Unit Monoculture Intercropping

1. Human labor hha' 2520.67 3365.8
2. Machinery hhat 14.5 12.5
3. plastic kg ha 180 210
4. Diesel fuel L hat 550 435
5. Chemical fertilizers kg ha! 255 301
6. Micronutrients kg hat 0 5

7. Manure kg ha! 6000 6700
8. Chemical biocides L ha't 7.5 8.5
9. Irrigation hat 1 1
10. Land Lease hat 1 1
10. Seed kg hat 3.20 3.8
a. Okra kg hat 3.20 2.8
b. Cucumber kg hat 0 1
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Table 3. Economic and competitive indices in different okra production systems

Economic indicators Formula Item
1. Gross value GV, =Y,*P, 1)
2. Net income NI=TC-GV 2
3. Economic efficiency EE=YIi/TC (3)
4. Benefit-cost ratio BC,=GV,/TC, 4
5- Economical Energy Intensity EEI = Input energy / GV (5)
Competitive indicators Formula Item
6- Land equivalent ratio LER= (Yab/Yaa) + (Yba/Ybb) (6)
) iy . CRa = (LERa/LERD) x (Zba/Zab)
7- Competitive ratio CRb = (LERb/LERA) (Zab/Zba) )
i . . . Ka= (Yabxzba)/((Yaa-Yab)(zab))
8- Relative crowding coefficient Kb= (Ybaxzab)/((Ybb-Yba)(zba)) (8)
9- Dominance Aa= (Yab/YaaxZab)-(Yba/YbbxZba) ©)
Ab= (Yba/YbbxZba)-(Yab/YaaxZab)
10- System productivity index SPI= (Yaa/Yhb) x Yba+Yab (10)
Yi=Yield (kg h-1); Pi= Price ($); TC= Total cost
Yab is yield of okra “a” intercropped with cucumber “b”
Yaa is pure stand yield of okra “a”
Yba is yield of cucumber “b” intercropped with okra “a”
Ybb is pure stand yield of cucumber “b”
Zab is ratio of okra “a” intercropped with cucumber “b”
Zba is ratio of cucumber “b” intercropped with Okra “a”
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Figure 1. Okra and cucumber yield and land equivalent ratio in cultivation systems
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Table 4. Competitive indices in intercropping okra production systems

Competitive indicators Okra Cucumber
Competitive ratio (CR) 0.921 1.085
Relative crowding coefficient (RCC) 1.14 1.50
Dominance (A) -0.0427 0.0427
System productivity index (SPI) 8030.682
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Table 5. Production costs per hectare in different okra cultivation systems

Item $ Unit Monoculture ($ ha'l) Intercropping ($ hal)
1. Human labor 0.48$ht 1211.86 1618.19
2. Machinery 6.15$ ht 96.15 76.92
3. Plastic 1.53$kg? 276.92 323.08
4. Diesel fuel 0.02$L* 12.69 10.04
5. Chemical fertilizers 1.06 $ kgt 265.38 321.15
6. Micronutrients 7.00 $ kgt 0 35.04
7. Manure 0.02 $ kgt 161.54 180.38
8. Chemical biocides 12.26 $ht 88.85 104.23
9. Irrigation 57.69 $ ha' 57.69 57.69
10. Land Lease 384.61 $ ha' 384.62 384.62
10. Seed $ hat 24.62 67.69
a. Okra 7.69 $ kgt 24.62 21.54
b. Cucumber 46.15 $ kg! 0 46.15
10- Total cost $hat 2580.32 3179.04
11- Inputs energy MJ ha? 78763.77 81269.27
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Figure 2. Contribution of okra production costs in cultivation system
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Table 6. Economic indices in different okra production systems

Economic and competitive indicators

Monoculture Intercropping

Gross Value (GV) 5336.54 7269.23

Net Income (NI) 2756.22 4090.19
Economic Efficiency (EE) (Kg $ ha?) 3.58 12.02
Benefit-Cost ratio (BC) - 2.07 2.29
Economical Energy Intensity (EEI) (MJ $ hat 14.76 11.18
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