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Abstract 
 

       An experiment to assess the influence of intercropping on 

the growth and performance of figs in a multilayer system of 

planting was carried out under the arid climatic conditions of 

Kuwait. The experiment was laid out in a Randomized Block 

Design comprising of two treatments with six replications in 

two sites. The two treatments were fig plants intercropped 

with or without vegetables. The main tree date palm was 

planted with a spacing of 7 X 7 m and the vegetables were 

planted in between the lines of fig trees. The results of the 

study revealed that date palm +fig +vegetables multitier 

system exhibited better performance, which was reflected in 

the significant (p<0.05) increase of the soil nutrients, growth 

parameters and fruit quantity and quality than the fig plants 

without vegetables. Even though the trees were in initial 

orchard years and still young, fruit yield in terms of number of 

fruiting shoots, number of fruits, weight per fruits, and 

average yield per tree, the response to inter planting with 

vegetables was significant. Based on these results, it could be 

concluded that intercropping technique in date palm 

plantations along with figs and vegetables resulted in 

maximizing the use of unit land. Nevertheless, fruit quality of 

fig was influenced by the intercropping systems, which was 

considered to be a good sign for farmers in adapting and 

promoting inter planting practices. 
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Introduction 
 

      Fig belongs to the Moraceae [1] family and is among the 

earliest cultivated fruit trees in the world [2].Today, it is an 

imperative world crop and has been cultivated in Turkey, 

Egypt, Morocco, Spain, Greece, California, Italy, Brazil, and 

other places with typically mild winters and hot dry summers 

[3]. 

 

       Kuwait’s climatic conditions are harsh and are typical of 

an arid environment characterized by high temperature during 

summer, very low rainfalls, frequent winds, sand storms, and 

soil erosion. This limitation coupled with progressive buildup 

of salts in the soil hinders the growth of a wide range of 

plants. Hence, the State of Kuwait is making efforts to 

strengthen agricultural production and achieve partial food 

security in selected commodities. To achieve these goals, 

many types of figs has planted in home gardens and in 

designated areas in Kuwait. The suitability of the land for fig 

production, combined with positive farmer perception, 

indicates that there is a potential for the development of this 

plant on a commercial basis.  

 

 

Materials and Methods 
 

      The inter cropping experiment was conducted during April 

to September of 2018in an existing 10-year-old bearing date 

palm plantation site at Public Authority for Agriculture and 

Fish Resources (PAAFR), located at Wafra. The experimental 
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sites with enough plant-to-plant spacing were selected to 

assure a good shade. Out of the two areas, one area planted 

with Medjool date palms was selected as “Site 1” and the 

other with Barhi palms as “Site 2”. The experiment was 

arranged in a randomized complete block design (RCBD) with 

two treatments and 6 replications in each site. In both of the 

sites, the grafted seedlings of seven selected cultivars namely 

Black Mission, Brown Turkey, Calimyrna Red, Calimyrna 

White, Sequoia, Sierra, and Tina, were planted in between the 

date palms at a spacing of 4 m,and vegetables were planted in 

between the lines of fig trees. In short, there were two 

treatments, such as the interspacing area between date palms 

and figs planted with leafy vegetables and without vegetables. 

Similarly, there were two sites, and the vegetables were 

planted in two seasons. 

 

        In the first season, two leafy vegetables, parsley or 

garden parsley (Petroselinum crispum) and arugula or rocket 

(Eruca sativa ), were planted on the inter rows of date palms 

as single stripe, and each stripe were started 10 cm away from 

the basins of the fig plants. In intercropping, each row of fig 

was inserted between every rows of the parsley or arugula. In 

the second season, common purslane (Portulaca oleracea) and 

basil (Ocimum basilicum) were planted as interplant with fig 

plants. For the cultivation of these vegetables, a seedbed was 

prepared by ploughing the land twice at depth of 30 cm. The 

ploughing was carried out perpendicular to the space in 

between the fig plants and to prevent the runoff and improve 

water retention; basins were prepared around this prepared 

land. The seeds of all the four vegetables were broadcasted in 

the prepared areas and irrigated using adjustable drippers. 

However, no organic or inorganic fertilizers were given to the 

fig plants until the end of the experiment. 

 

        The plant height of fig trees was estimated by measuring 

the length of the main stem at the beginning and at the 

termination of season. Stem thickness of each plant was 

measured using a caliper at the 10-cm height of the plant 

above the ground surface. Leaf area was calculated on selected 

four leaves from each plant and expressed as centimeter 

squared. In the first week of July, the number of fruiting 

shoots were counted and recorded. The fruits were harvested 

at the peak of the color development (second week of August), 

and recorded number of fruits, fruit weight (g.) and yield/plant 

(g). The growth rate of each plant was calculated using the 

equation as follows: 

 

Growth rate = [(Final total growth -Initial total growth) / 

Initial total growth] x 100 (1) 

 

       The soil samples were analyzed for soil physical and 

chemical variables at the PAAFR laboratories, Kuwait. The 

percentages of N, P, K and Mg in plant leaves were 

determined according to the procedures that outlined by 

USDA, 2004. Total phenolic compounds of each sample were 

extracted by the Folin–Ciocalteu's method as described by and 

total flavonoid content was measured by aluminum trichloride 

assay [4, 5]. 

 

Results and Discussion 
 

Nutrient Status of Fig Plants 

 

         From the data in (Table 1), it is clear that the 

intercropping practices resulted in the improvement of 

favorable physical conditions and nutrient status of the soil. 

Intercropping fig plants with vegetables caused a substantial 

reduction of EC from 5.21 to 3.80 mS/cm, thereby making the 

major nutrients available to the fig plants, which reflects in the 

vegetative growth of plants under intercropping than the other 

treatment. Similarly, the lowest values of pH were noticed 

under intercropped areas, which enable smooth retention and 

availability of the plant essential nutrients.  

 

Treatments 
pH 

 

ECe 

(mS/cm) 

Water Soluble Cations 

(Meq/L) 

Water Soluble Anions 

(Meq/L) 
SO4 PO4 NO3 

Ca Mg Na K CO3 HCO3 Cl (ppm) 

Fig + 

vegetables 
7.1 3.80 10 4.5 9.25 5.5 1.9 4.6 16.4 24.0 37.6 42.6 

Fig -vegetables 7.9 5.21 12 1.3 14.4 2.8 0.7 4.2 21.5 21.4 12.4 28.2 

 

Table 1: Soil Chemical Properties as Affected by Intercropping of Fig Plants with Vegetables. 

 

        The soils of fig plants intercropped with vegetables had a 

high concentration of major nutrients compared to pure stand 

of figs. Even though there was an uptake of nutrients by the 

main and sub crops, a high content of nitrogen was observed 

in rhizosphere of intercropped plants. The increase in the 

available nitrogen content of soil might be due to greater 

recycling of bio-mass in the inter space with higher percentage 

of nitrogen in the vegetable based inter cropping system as 

compared to sole cropping systems [6]. According to Thorup- 

Kristensen and Sorensen (1999)[7], the planting of shallow 

rooted crops as intercrop with deep rooted crops where 

available N is present in deeper soil layers, nitrogen 

availability can be increased. This increase in available 

nitrogen content of the soil can be because of the in sit 

incorporation of intercrops biomass and increased the 

enzymatic activity of the effective microorganisms, which 

leads to the release of nutrients in the soil. Swain and Patro 

(2007) also reported an increased available nitrogen content of 

the soil through intercropping in mango intercropping 

systems. The available phosphorus content of soil under 

intercropping systems might be due to increase in the 

phosphorus solubulizers due to the incorporation of vegetable 

biomass. Swain and Patro (2007) also observed similar 

findings on beneficial effect of inter cropping in increasing the 

https://en.wikipedia.org/wiki/Petroselinum
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availability of phosphorus in the soil. The intercropping of 

vegetables also increased the K levels in soil, which in turn 

provided resistance to plants to thrive prevailing drought 

conditions. The results also indicated that the intercropping 

system were advantageous in increasing the available 

potassium contents of soil, which corroborates with the 

findings of Swain and Patro (2007) [8]. This recycling of 

biomass had increased the content of humus in the soil and 

thereby increased the available potassium content. Previous 

studies of Maheswarappa et al., (1998) [9] also supported 

these findings by their results of improvement in major 

nutrient status of soil due to intercropping.  

 

Plant Growth of Fig 

 

        Results of intercropping of fig plants with vegetables and 

sole cropping of figs on some vegetative parameters displayed 

that there was statistical difference between the intercropping 

and sole cropping(p<0.05)on relative growth rate and leaf 

area, while there was no difference on plant height, stem 

thickness in both the sites. Nevertheless no significant 

variation was found between the two sites in any of the 

vegetative parameters studied. The highest plant height, stem 

thickness, relative growth rate and leaf area were obtained 

from intercropped areas. While the highest relative growth 

(27.9) was obtained from fig plants inter planted with 

vegetables in site 2, sole cropping of fig plants (26.6) from site 

1 followed it. The fig plants with vegetables intercropped 

surpasses the sole cropped plants in the leaf area in both sites. 

The sites and intercropping interactions had statistically 

significant effect (p<0.05) on the leaf area only. The 

maximum leaf area was obtained from the leaves of fig plants 

planted in intercropped areas in both the sites. In general, the 

intercropping of fig plants with vegetables significantly higher 

than the sole cropping of figs in some of the primary growth 

characteristics. These results are in accordance with the 

findings of Aksoy et al., (1987) [10]. 

 

        The results of the studies showed that the vegetative 

growth characteristics of fig plants were positively influenced 

by intercropping. The reason for increase in growth 

parameters of fig plants might be due to this input utilization. 

According to Panda et al. (2003) [11], adoption of suitable 

intercropping systems in fruit crops aids in efficient utilization 

of available natural resources and there by improves the inputs 

efficiency in the system. Intercropping with nitrophilous crops 

particularly with purslane was helpful in the positive effective 

increase in nitrogen that results in higher vegetative growth in 

fig plants. More research findings supporting the observations 

on increase in tree height, girth, and canopy area of fruit crops 

due to intercropping were reported by Singh et al., (1996)[12]. 

 

 

 

 

 

 

       

 

 

Fruit Weight and Yield of Fig Plants 

 

       Even though the fig trees were in initial orchard years and 

still yielded young fruit in terms of number of fruiting shoots, 

number of fruits, weight per fruits, and average yield per tree 

in response to inter planting with vegetables was significant. 

Plants represented the intercropped area produced more 

fruiting shoots, fruits, fruit weight, and yield per tree than in 

areas where vegetables were not planted as intercrops in both 

the sites. However, statistical variation among the sites and the 

interaction of sites and treatments were observed in the fruit 

characteristics of number of fruits per plant and yield per tree. 

Intercropping practices with vegetables in site 1 had the 

significantly higher number of fruits per plant (12.4) and yield 

per tree (466.7) compared to those in site 2. Regarding the 

interaction effect of sites and treatments, intercropping 

vegetables with fig plants in site 1 produced significantly more 

number of fruits per plant (12.8) and yield per tree (484.2) 

than the other studied interaction treatments under study.  

 

       The data showed that the intercropping of date palm, figs, 

and vegetables significantly increased all the fruit 

characteristics under study. This result may be due to the fact 

that the palm tree provided enough space for the filler crop 

(figs) and the interplants (vegetables) to get favorable 

conditions for growth. Akyurt et al.(2002) [13] found that date 

palm supply enough space for intercropping even if they are 

fully grown as they do not cover much area being very tall 

tree.  Aksoy (1998) [14] reported that the competition for 

resources between the component crops and the efficient 

utilization of natural resources like solar radiation, soil 

moisture, and nutrients may be the reasons for the higher yield 

parameters particularly fruit weight and fruit yield under 

intercropping systems. Moreover, the cultural practices 

followed for the intercropped areas contributed to the higher 

production of fruits [15, 16]. However, according to Ali et al., 

(1998) [17], the date palms could be intercropped with citrus 

and are possible to be grown as a mixed fruit orchard. 

Previous studies by different researchers concluded that 

intercropping those trees that are cultivated with various 

intercrops had no considerable adverse effects on the yield and 

fruit quality of main crops [18, 19]. 

 

Fig Fruit Quality 

 

          Results of total phenolic and total flavanoide contents of 

the treatments are shown in (Table 2). The methanolic 

extracts of fig leaves from vegetable intercropped areas 

contained the significantly highest amounts of total phenolic 

and flavanoid compounds than the other treatments. A higher 

amounts of phenolic compounds with a value of 46.270(mg 

GAE/g DE) were obtained from the intercropped with 

vegetable areas in site 1 and 43.194 (mg GAE/g DE) from the 

intercropped areas in site 2. Similarly in this study, the highest 

amounts of flavonoids were noted in leaves of fig and 

vegetables intercropping areas with 16.393and 15.932mg 

QE/g DE in Site 1 and Site 2, respectively. 
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Intercropping 

Treatments 

Plant Growth Characteristics 

Site 1 Site 2 

Plant 

Height 

(cm) 

Stem 

Thickness 

(cm) 

Relative 

Growth 

Rate (%) 

Leaf Area 

(cm2) 

Plant 

Height 

(cm) 

Stem 

Thickness 

(cm) 

Relative 

Growth 

Rate (%) 

Leaf 

Area  

(cm2) 

Fig +vegetables 174.2 4.6 26.6 95.7 174.1 4.7 27.9 94.6 

Fig - vegetables 172.5 4.6 25.3 82.4 174.0 4.5 25.5 86.9 

Site 1 173.4 4.5 25.9 89.1     

Site 2 174.2 4.6 26.7 89.9     

Site (S). NS NS NS NS     

Treatments (T). NS NS * *     

S*T. NS NS NS *     

 

 

 

Yield Attributes 

No. of 

Fruiting 

Shoots 

No. of 

Fruits per 

Plant 

Fruit 

Weight 

(g) 

Yield/ 

Tree (g) 

No. of 

Fruiting 

Shoots 

No. of 

Fruits per 

Plant 

Fruit 

Weight(g) 

Yield/ 

Tree(g) 

Fig + vegetables 5.93 12.82 39.63 484.2 5.36 12.10 37.27 450.40 

Fig - vegetables 5.13 11.98 37.71 449.2 4.66 11.19 36.91 435.34 

Site 1 5.53 12.40 38.67 466.7     

Site 2 5.01 11.65 37.09 442.8     

Site (S). NS * NS *     

Treatments (T). * * * *     

S*T. NS * NS *     

 

 
Fruit Quality 

Total Phenolics 

(mg GAE/g DE) 

Total Flavonoids 

(mg QE/g DE) 

Total Phenolics 

(mg GAE/g DE) 

Total Flavonoids 

(mg QE/g DE) 

Fig +vegetables 46.270 16.393 43.194 15.932 

Fig -vegetables 44.675 15.976 41.543 14.895 

Site 1 45.472 16.185   

Site 2 42.369 15.413   

Site (S) NS NS   

Treatments (T). * NS   

S*T. NS NS   

 

 
Leaf Macronutrient Contents (% Dry Weights) 

N P K Ca Mg N P K Ca Mg 

Fig +vegetables 1.77 0.14 1.07 3.59 0.85 1.69 0.15 1.10 3.60 0.88 

Fig -vegetables 1.68 0.10 1.06 3.53 0.83 1.63 0.11 1.08 3.56 0.83 

Site 1 1.72 0.12 1.07 3.56 0.84      

Site 2 1.65 0.13 1.09 3.59 0.85      

Site (S). * NS NS NS NS      

Treatments (T). * NS * * NS      

S*T. NS NS NS NS *      

* denotes the significant difference at p<0.05; NS- Non-significant. 

 

Table 2:  Fig growth and yield parameters as affected by interplanting of fig trees with vegetables. 

 

        

        The analysis of quality parameters of fig plants in 

(Table2) revealed that there was no appreciable influence on 

fruit quality by intercropping practices. The fruit quality 

aspects such as total phenolic acids showed significant 

differences while there was no difference in total flavonoids 

between the treatments. Previous studies in fig showed that 

fruit quality parameters were unaffected by planting distances 

[20, 21]. Similar results were obtained from the researches of 

Kanwar et al.(1993), and Ghosh (2001) [15,22], where the 

quality of fruits were not affected due to growing of 

intercrops, in mango, citrus, and guava orchards.  

 

Leaf  Macronutrient Contents 

 

         Results clearly revealed that the different nutrients in the 

fig leaves were significantly varied in the main effects of 

nitrogen, potassium, and calcium contents. Regarding the 

interaction effect of sites and treatments significant variation 

was found in the content of Magnesium. Intercropping of fig 
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plants with vegetables significantly increased the contents of 

four macronutrients compared with the figs without 

intercropping. A gradual and significant increase in the 

contents of nitrogen, potassium, calcium, and magnesium 

contents were recorded with growing figs with vegetables. 

These trends of nutrient increment were true in both the sites.  

 

         The leaf analysis results of the study indicated that the 

N, K, Mg, and Ca contents of the leaves of fig plants were 

maximum under fig and vegetable intercropping system. The 

availability of nutrients in the soil is increased due to the in sit 

incorporation of vegetable residues might be the reason for the 

increase in the major plant nutrient status of fig leaves when 

compared to the fig plants without intercropping. 

Maheswarappa et al. (1998) concluded that the incorporation 

of intercrops residues might be helpful in improving the soil 

physical, chemical, and biological environments, which in turn 

favors the higher uptake from the nutrient pool in the soil. 

 

Conclusions 
 

          Multilayer cropping is becoming a sustainable crop 

production technique by utilizing a number of environmental 

beneficial effects and effective utilization of available land for 

diversifying agricultural outcome. High, medium, and low 

plants were integrated in a most sustainable manner in this 

production model. From the results of the study, it was 

revealed that intercropping was the ideal practice in increasing 

the plant growth and fruit yield of fig plants. The plant growth, 

fruit weight, and fruit yield of fig were found significantly 

higher in intercropping with vegetables under the canopy of 

date palms. Nevertheless, fruit quality of fig was influenced by 

the intercropping systems, which was considered a good sign 

for farmers in adapting and promoting interplanting practices. 

The introduction of intercropping technique in date palm 

plantations along with figs and vegetables resulted in 

maximizing the use of unit land. The results of the study also 

conclude that intercropping of fig plants and vegetables with 

date palm indicated that these techniques of intercropping 

could be used for combating desertification in the arable sandy 

soils of Kuwait.  
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