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Abstract 

Intercropping is the option of growing more crops in the same piece of land for additional 

profit and to mitigate the losses or failure of the main crop. Considering this view, an 

experiment was designed to observe the growth and yield performance of spinach as an 

intercrop with bottle gourd as leafy vegetable under various planting method to increase 

productivity and economic return. The study included four planting systems viz; 

broadcasting spinach with bottle gourd, line sowing spinach with bottle gourd, sole bottle 

gourd and sole spinach followed by RCB design with three dispersed replications. Based on 

the growth and yield performance with economic return, intercropping performed better 

than sole cropping. The higher bottle gourd equivalent yield (15.67 to 28.36 %) was 

obtained in line sowing of spinach with bottle gourd than sole bottle gourd. The land 

equivalent ratio (LER) showed a positive influence on intercropping systems compare to 

monoculture. The maximum gross return (Tk. 430000 ha-1), gross margin (Tk. 325000 ha-1) 

and BCR (4.10) was obtained from line sowing of spinach with bottle gourd. This practice 

could be able for better return with the same input and using the same area of land with 

minimum risk.  

 

Introduction 

In Bangladesh, the majority of farmers are practicing monoculture rather than an intercropping system. 

However, intercropping use nutrients efficiently and gives greater yield stability over monoculture 

(Seran and Brintha, 2010). Moreover, mixed or intercropping can ensure maximum land utilization of the 

available resources and compared with each sole crop to increase productivity (Launay et al., 

2009;Mucheru-Muna et al., 2010). In the past, bottle gourd was consumed as Lau but recently the young 

leaves and twigs as shak are getting popularity due to its palatability and health benefits. At present, 

laushak production areas are covering 16156 acres of land with total production of 26812 metric tons 

(BBS, 2019). Farmers can harvest twig at least 8-10 times within a season from a single plant. But 

nowadays, the price of 3-4 twigs of laushak remains expensive and varies Tk. 15-20 in the local market. 

After 7-10 days of twig cutting, another 3 to 4 twigs comes out from each plant and grow up quickly due 

to epical dominance. On the other hand, spinach as a short duration vegetable it can quickly grow up in 

the line without causing yield hamper. In the early season, the price of spinach also expensive in market 

compare to other vegetables. Therefore, farmers can get spinach within a short time as an additional 

cropand canearn extraearly income. Hence, this study has been conducted to observe the growth and 

yield performance of spinach as an intercrop with bottle gourd. 

 

 

Material and method 
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The experiment was conducted at MLT site Hossainpur (AEZ -7, Latitude 240 25´ N and longitude 90o 

39´ E) under OFRD, BARI, Kishoreganj during the rabi season of 2015-16 and 2016-17 to evaluate the 

performance of intercropping spinach with bottle gourd as a leafy vegetable. Four planting systems were 

maintained T1: broadcasting spinach with bottle gourd, T2: line sowing spinach with bottle gourd, T3: 

Sole Bottle gourd and T4: Sole spinach. The completely randomized block design with three dispersed 

replications was laid out. Seeds sowing was done on 5 October 2015 and 24 October 2016. Bottle gourd 

was planted 50 and 25 cm of line to line and plant to plant distances, respectively where 15 and 10 cm for 

spinach. Fertilizer doses:  N75 P25K60 kg and 10 tons per hectare decomposed cowdung were used. Full 

dose cowdung, TSP and 1/2 amount of MoP were applied at final land preparation. One-third urea was 

applied at 21 DAS after seed sowing. The rest of urea and MoP were applied at the time of each cutting of 

bottle gourd twig. Irrigation and intercultural operations were done as and when necessary. Foliar 

application of liquid fertilizer at 10 days interval was also done three times to enhance the vegetative 

growth. Secure was also used 3 times to protect the gummosis disease on the same day’s interval. The 

insecticide Confidor and Desis were also used 2 times in the growing season to control red pumpkin 

beetle and aphid. Fifteen-time twig of bottle gourd was harvested as a leafy vegetable from single plant 

whereas spinach was harvested on 18 November 2015 and Lau shak started from 25 November 2015 in 

2015-16 cropping season. In 2016-17, spinach was harvested on 30 November 2016 and Lau shak on 5 

January 2017. As an intercrop, the spinach yield was converted to equivalent laushak yield. Data 

recorded on yield and yield attributing characters and analyzed the mean differences by (LSD) test 

(Gomez and Gomez, 1984). The laushak equivalent yield (t ha-1) was quantified by using the equation (1) 

mentioned by Prasad and Srivastava (1991). On the other hand, the land equivalent ratio was also 

calculated by equation (2) (Mian, 2008). Moreover, based on the prevailing market price of bottle gourd 

and spinach was considered to calculate the economic performance following the existing market price.                                     

  BEY (t ha
-1)=Bottle gourd yield (t ha

-1)+
Spinach yield (t ha

-1) x Spinach price (Tk. kg
-1

)

Bottle gourd price (Tk. kg
-1

)
…(1) 

LER=
Yield of intercrop(Bottle gourd)

Yield of sole crop (Bottle gourd)
 +

Yield of intercrop (Spinach)

Yield of sole crop (Spinach)
………………………(2) 

 

Table 1. Nutrient status of cowdung (%) 

Name of the 

manure 

pH OM Ca Mg K Total N P S B Zn 

Cowdung 7.2 8.5 1.74 0.53 0.56 0.57 0.8 0.2 0.012 0.14 

 

The initial soil samples of the experimental field were collected and analyzed (Table 2). The pH, OC and 

total nitrogen of the soil were highly acidic (5.51), low (0.91%) and low (0.06%), respectively, while 

available P, K, Ca, Mg, S, Zn and B were over the critical value. 

 

Table 2. Chemical properties of initial soil sample in the study field 

Soil depth 

 

pH OC 

(%) 

Total N 

(%) 

P 

(mg kg-1) 

K Ca Mg S Zn B 

(mg 100 g-1) mg kg-1 

0-20 (cm) 5.51 0.91 0.06 20 0.19 3.8 1.6 10.5 2.13 0.61 

Critical level - - - 7.0 0.12 2.0 0.5 10 0.60 0.20 

The average maximum precipitation of 25.7 mm in October and the minimum rainfall 8.2 mm recorded 

in January. Besides, the average maximum temperature was 31.96oC in the month of October and 

12.95oC as minimum temperature in January. 

 

Results and Discussion 

Yield and yield contributing characters of bottle gourd 
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The yield and yield contributing characters of bottle gourd as leafy vegetable were influenced 

significantly under different planting system with spinach except number of twigs per plant (Table 4). 

The maximum average twig length (87.26 cm) was recorded from T3 treatment (sole bottle gourd) which 

was (78 cm) statistically similar to T2 treatment (line sowing spinach with bottle gourd) may be due to 

minimum interspecific competition as well as optimum light interception, nutrient and water uptake for 

growth that reflects on higher twig length. The lowest average twig length (71.85 cm) was found in T1 

treatment. A Similar trend was found in individual twig weight (g) and bottle gourd twig yield (t ha-1). 

The highest average individual twig weight was obtained (89.6 g) in T3 treatment (sole bottle gourd) and 

the lowest was obtained (155.8 g) from T1 treatment which was statically at par to T2 treatment. The 

maximum average bottle gourd twig yield (13.33 t ha-1) resulted in T3 treatment (Sole bottle gourd) that 

was statically similar T2 treatment (12.06 t ha -1). The similar result was reported by Bhuiyan et al. 

(1999); OFRD (2006) where intercropping provided the highest yield than sole maize. The minimum 

bottle gourd twig yield was found (11.40 t ha -1) in T1 treatment (broadcasting spinach with bottle gourd). 

 

Table 4. Performance of yield and yield contributing characters of bottle gourd as leafy vegetables at 

different planting system during 2015-16 and 2016-17 

Treatments Twig length 

(cm) 

Mean 

 

Individual 

Twig weight (g) 

Mean 

 

Bottle gourd 

twig yield (t ha-1) 

Mean 

2015-16 2016-17 2015-16 2016-17 2015-16 2018-17 

T1 73.40 70.30 71.85 151.6 160 155.8 11.22 11.57 11.40 

T2 76.00 80.00 78.00 162.0 173.3 167.7 11.89 12.23 12.06 

T3 86.40 88.52 87.46 194.0 185.2 189.6 13.25 13.41 13.33 

LSD (0.05) 10.6 9.22 - 10.63 12.12 - 0.78 1.42 - 

CV (%) 5.86 6.12 - 17.12 11.55 - 6.57 4.89 - 

LSD=Least significant differences, NS=No significant, CV=Coefficient of variance, ,T1: Broadcasting, spinach with bottle 

gourd, T2: line sowing spinach with bottle gourd, T3: sole bottle gourd  

 

Spinach yield as intercrop 

The average, yield data has been presented in table 5. The maximum spinach yield was recorded (4.44 t 

ha-1) from T4 Treatment (sole spinach) which was statistically similar in T2 treatment (3.83 t ha-1) it might 

be less sharing of input. Quayyum and Maniruzzaman(1995) who reported that the single cropping 

practice having little or no sharing of input sun and air within the plants. On the contrary, the minimum 

spinach yield was obtained (3.29 t ha-1) in T1 treatment. 

 

Bottle gourd equivalent yield 

The equivalent yield of bottle gourd was influenced by different cropping systems (Table 5). The highest 

bottle gourd equivalent yield was found (17.2 t ha-1) in T2 treatment than the sole spinach and the sole 

bottle gourd due to adding intercrop yield. Total productivity can increase significantly as compared to 

single cropping by making better use of water, nutrients and solar energy (Yildirim and Guvenc, 2005). 

Alom et al. (2013) also reported the brinjal equivalent yields (BEY) in all intercropping systems were 

found higher than sole brinjal indicating higher productivity of intercropping systems. Similar results 

were also reported by Suresha et al. (2007) in different chilli based intercropping systems. T1 treatment 

gave the second highest equivalent yield (15.5 t ha-1) which was statistically similar to T3 due to higher 

bottle gourd twig weight. On the other hand, the lowest bottle gourd equivalent yield was found in T4 

treatment (4.44 t ha-1). By practicing this system yield increased over the sole bottle gourd 15.67 to 

28.36% from the intercropping treatments. 

 

Land equivalent ratio 
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The maximum LER value was calculated from T2 treatment (1.80) followed by T1 treatment (1.60)(Table 

5) which was indicated the superiority of intercropping over both sole crop (T3 and T4). 
 

Table 5. Equivalent yield and percent yield (%) increased of bottle gourd and spinach during 2015-16 

and 2016-17 (Average) 

Treatments Spinach yield 

(t ha-1) 

Spinach  

yield 

(t ha-1) 

Bottle gourd 

twig yield 

(t ha-1) 

Bottle gourd 

equivalent yield 

(t ha-1) 

LER 

2015-16 2016-17 

T1 3.09 3.48 3.29 11.4 15.5 1.60 

T2 3.56 4.10 3.83 12.6 17.2 1.80 

T3 - - - 13.4 13.4 1.00 

T4 4.12 4.76 4.44 - 4.44 1.00 

T1: Broadcasting spinach with bottle gourd, T2: line sowing spinach with bottle gourd, T3: sole bottle gourd andT4: sole 

spinach  

LER: Land equivalent ratio 
 

Economic performance of spinach with bottle gourd as a leafy vegetable 

Intercropping system spinach with bottle gourd economically profitable than sole cropping (Table 6). 

The highest gross return (Tk. 430000 ha-1), gross margin (Tk. 105000 ha-1) as well as BCR (4.10) were 

recorded in T2 treatment. Uddin et al., 2009 also reported that maize + spinach provided the highest yield 

with highest gross income followed by maize + lalshak and maize + potato, but sole crop maize had 

produced lowest yield with a least gross return. In the case of the intercropping system, the total variable 

cost was high due to cultivation cost was much higher under all intercropping systems than sole cropping 

because of extra labor cost for sowing, harvesting and intercultural activities for the two crops 

cultivation.  
 

Table 6. Equivalent yield and economic analysis ofspinach with bottle gourd intercropping at different 

planting system 

Treatments Bottle gourd 

equivalent yield 

(t ha-1) 

Yield increased 

over sole 

Bottle gourd (%) 

Gross return 

 (Tk. ha-1) 

Total Cost 

 (Tk. ha-1) 

Gross 

margin 

 (Tk. ha-1) 

BCR 

T1 15.5 15.67 384500 102000 282500 3.77 

T2 17.2 28.36 430000 105000 325000 4.10 

T3 13.4 - 335000 98000 237000 3.42 

T4 4.44 - 111000 80000 31000 1.40 

T1: Broadcasting spinach with bottle gourd, T2: line sowing spinach with bottle gourd,T3: sole bottle gourd and    T4: sole 

spinach, 

TVC: Total Variable Cost, BCR: Benefit Cost Ratio,  

Price: Bottle gourd twig (Lau shak) Tk.25 kg-1 and spinach Tk.30 kg-1 

The intercropping system gave higher gross margin than the sole cropas reported by Razzaque et al. 

(2007) &Alom et al. (2008). In this study, the highest gross return (Tk.111000 ha-1), gross margin 

(Tk.8000 ha-1) from T4 treatment but BCR much lower (1.40) so, treatment T2 showed higher BCR (4.10) 

followed by T3 (3.42) due to higher gross return. 

 

Conclusion 

Vegetable cultivation under the intercropping system is more profitable and viable in terms of 

economically and agronomical aspects which able to increase the total production. The study revealed 

that the intercrop of spinach or any short duration vegetables especially line sowing with bottle gourd 

would be suitable and profitable for in Bangladesh. Farmers are interested to cultivate leafy vegetable 

with bottle gourd which would contribute some additional profit with minimum effort and costing, 

thereby met up the vegetable requirement and nutritional demand of the farm family. 
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