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Introduction 

 
Conservation of biodiversity and ecosystem could be 

achieved through diversification of agriculture rather 

than intensification. Profitable agriculture could be 

achieved through diversified farming system involving 

crops, fruit trees, agroforestry, animal husbandry and 

farm mechanization. Growing agricultural crops includes 

fodder crops are highly economical and liable to 

minimize the risk occurring with sole cropping and 

without animal husbandry. Agriculture and animal 

husbandry are a twin eyes of Indian Economy. There is a 

huge demand for green fodder. Country faces nearly 60% 

deficit in green fodder. Maintenance of exclusive 

agroforestry system is a tough task in the current scenario 

of unavailability of labour. Border row agroforestry 

system is recommended in the intensive fodder 

production system. 

 

Tree fodder is an important component of green fodder & 

obtained through agroforestry system. Trees help in 

nutrient pumping from lower strata to the crop root zone 

(Kenneth et al., 1999). The potentially higher 

productivity could be due to capture of more growth 

resources like light, water or due to improved soil 

fertility (Pamo et al., 2001). Trees help in nutrient 

pumping from lower strata to the crop root zone 

(Kenneth et al., 1999).  
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Profitable agriculture could be achieved through diversified farming system. High 

economic return could be obtained only with the inclusion of animal husbandry. Border 

row horticulture system is recommended in the intensive fodder production system. The 

study was conducted during 2017-2018 in field no.23. Cumbu Napier hybrid grass was 

cultivated as per cultivation techniques. Coconut and Jack fruit trees were maintained as 

borders rows of Cumbu Napier hybrid grass. As per the study, it could be concluded that 

the yield of Cumbu Napier Hybrid grass was significantly increased in open system to the 

tune of 5.96 percent compared to the treatment (with boarder rows of coconut). This might 

be due to shading effect of nine years old coconut palm. Whereas, in Jackfruit boarder row 

system there is no significant reduction in the yield of Cumbu Napier Hybrid grass. Hence, 

boarder row system of Jackfruit with regular pruning interval of three months could be 

recommended in the agroforestry system. 
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Border row horticulture system is recommended in the 

intensive fodder production system. Coconut (Cocus 

nucifera) and Jackfruit (Artocarpus heterophyllus L.) 

trees are widely distributed in tropical countries. Straight 

growth of coconut trees would not interfere with the 

yield of fodder crops. Coconut and Jackfruit trees are 

effective border trees which helps to increase moisture 

use efficiency especially during hot summer.  

 

Jack fruit leaves are good source of feed for small 

ruminants and the leaves have been used traditionally by 

farmers as animal feed which is the conventional protein-

rich (8.43 %) concentrates (Keir et al., 1997). This 

foliage characterized by great contents of dry matter 

(33.2%), crude protein (16.6%) and neutral detergent 

fiber (52.6%) (Mui et al., 2002) compared to more 

common forage crops for ruminant feed such as Para 

grass (Brachiaria mutica) (Mui et al., 2002), Napier 

grass (Maleko et al., 2019) and Guinea grass (Oliveira et 

al., 2020). Jackfruit leaves also has high content of 

insoluble protein (Kouch et al., 2003) and phenolic 

compounds, e.g. tannins (Pal et al., 2015). Jackfruit trees 

are effective border trees which helps to increase the 

availability of tree fodder to the small ruminants 

especially during summer months. Distel et al., (2020) 

suggested that replacement of simple traditional forage 

by complementary forage species that enable ruminants 

to select a diet in benefit of their nutrition, health, whilst 

reducing the negative environmental impacts caused by 

agricultural systems. 

 

In order to enhance the milk production and to meet the 

demand of green fodder, cows should be fed with 

nutritious green fodder like Cumbu Napier Hybrid grass 

throughout the year (Vijayakumar et al., 2009). In 

intensive cultivation system of Cumbu Napier hybrid 

grass Jack fruit trees can be effectively maintained as 

border rows. Hence the present study is focusing on the 

effect of border row as coconut and Jackfruit on the yield 

of Cumbu Napier hybrid grass.  

 

Materials and Methods 
 

Coconut and Jack fruit trees were maintained as borders 

rows of Cumbu Napier hybrid grass in the field of 

PGRIAS. The study was conducted during 2017-2018 in 

field no.23. Cumbu Napier hybrid grass was cultivated as 

per cultivation techniques of Crop Production Guide. 

Nine years old coconut trees were maintained in the 

border of Cumbu Napier Hybrid grass of one acre land. 

Likewise twenty Jackfruit trees were maintained as 

border crop of another one acre of Cumbu Napier hybrid 

grass. The ten years old Jackfruit trees were pruned at 

regular interval of three months. The yield of CN hybrid 

grass in Coconut and Jackfruit border row system and 

without border row system was compared. The yield of 

Jack fruit tree leaves as fodder was also taken in to 

account for comparison. The statistical data was analysed 

by using SPSS module. 

 

Results and Discussion  
 

The plant height varied from 158.0 cm to179.0 cm. The 

average plant height was169.0 cm in treatment (with 

boarder row) and it was 180.9 cm in control (without 

boarder row) (Table.1). While comparing the yield in 

different cuttings, the average yield was about 59.57 

tonnes / ha /cutting in treatment compared to the average 

yield of 63.28 tonnes / ha /cutting in control from table 1.  

 

The plant height and yield of the treatment and control 

was varying significantly. The shading effect creates 

significant different among the treatment and control. 

The coconut trees are nine years old and the crown 

coverage is higher enough to shade the crop in the field 

and able to reduce the yield of the Cumbu Napier Hybrid 

grass to the tune of 5.96 percent.  

 

The results are coincided with the result of previous 

observations by Mohan Kumar and Kunhamu (2022). 

They observed that young adult palms between 8 to 25 

years of age, the maximum ground coverage and low 

trunk height characterize this phase, limiting light 

penetration to the lower storey, and hence it affects the 

performance of the main understorey crops. The results 

indicated that shading effect of the border rows of nine 

years old coconut tree would affect the yield of Cumbu 

Napier Hybrid grass significantly. This could be due to, 

in nine years old coconut tree the crown covers about 

five to six feet and created shading effect. Hence the 

yield of the crop was affected significantly. 

(www.elsevier.com/locate/nbsj) 

 

As per the earlier discussion, it could be concluded that 

the yield of Cumbu Napier Hybrid grass was 

significantly increased in open system to the tune of 5.96 

percent compared to the treatment (with boarder rows of 

coconut). 

 

In Jackfruit based agroforestry system, the plant height of 

Cumbu Napier Hybrid grass varied from 161.2 cm 

to180.1 cm. The biomass yield varied from 59.97 and 
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63.37 tonnes/ ha/cutting in treatment (with boarder row 

of Jack fruit) and varied from 60.67 and 63.39 tonnes/ 

ha/cutting in control (without boarder row of Jack fruit) 

respectively.  

 

From Table. 2, the average plant height was 170.9 cm in 

treatment and it was increased to 174.4 cm in control 

(without boarder row). Further the average biomass yield 

of Cumbu Napier Hybrid grass obtained in treatment was 

62.08 tonnes/ha/cutting and it was increased in control to 

62.52 tonnes/ ha/cutting respectively. The plant height 

and yield of treatment and control was not varying 

significantly. Even though the plant height and yield was 

increased in control, it was not statistically significant. 

This might be due to, there is no much shade effect of 

Jackfruit on the main crop of Cumbu Napier hybrid 

grass. Apart from this, Jackfruit leaves are very good 

fodder for small ruminants. In goat farming, Jackfruit 

(Artocarpus heterophyllus) tree leaves can be effectively 

used as an alternative forage source. The tree fodder 

obtained from the border rows of Jack fruit tree leaves 

was 16.5 tonnes/ha/year. From the boarder row of 

Jackfruit trees we could obtained the fruit yield of two 

tonnes. The results indicated that the border rows of Jack 

fruit would not affect the yield of main crop of Cumbu 

Napier hybrid grass.  

 

Table.1 Comparison of growth and yield parameters of Cumbu Napier Hybrid grass with boarder rows of 

Coconut (treatment) and in open system (without boarder rows of coconut (control). 
 

Cutting  With boarder row (Treatment) With out boarder row (Control) 

Plant height (cm) Biomass yield 

(t/ha/cutting) 

Plant height (cm) Biomass yield 

(t/ha/cutting) 

First cutting 179.4 ± 1.29 61.75 ± 2.37 189.7 ± 2.14 64.08 ± 1.81 

Second cutting 174. 3 ± 3.67 61.97 ± 2.20 190.4 ± 4.52 64.05 ± 1.59 

Third cutting 168.5 ± 1.87 61.12 ± 2.64 181.2 ± 1.22 65.18 ± 4.52 

Fourth cutting 164.6 ± 2.19 58.42 ± 4.50 177.4 ± 0.97 64.02 ± 4.96 

Fifth cutting 158.3 ± 1.05 54.63 ± 4.96 167.8 ± 1.66 59.05 ± 4.54 

Average  169.0 59.57 180.9 63.28 

 HS HS HS HS 

 

Table.2 Comparison of growth and yield parameters of Cumbu Napier Hybrid grass with boarder rows of 

Jack fruit (treatment) and in open system (without boarder rows of Jackfruit (control). 
 

Cutting  With boarder row With out boarder row 

Plant height (cm) Biomass yield 

(t/ha/year) 

Plant height (cm) Biomass yield 

(t/ha/year) 

First cutting 180.1 ± 0.856 63.37 ± 4.80 178.2 ± 0.78 63.39 ± 3.72 

Second 

cutting 

178.8 ± 0.873 61.72 ± 2.31 181.4 ± 0.84 62.10 ± 2.06 

Third 

cutting 

171.0 ± 1.5 62.25 ± 6.4 171.4 ± 1.25 62.50 ± 1.93 

Fourth 

cutting 

161.2 ± 2.44 63.08 ± 1.83 175.0 ± 0.478 63.38 ± 2.54 

Fifth cutting 163.7 ± 1.13 59.97 ± 1.98 166.2 ± 1.69 60.67 ± 3.02 

Average 170.9 62.08 174.4 62.52 

 

This might be due to the regular pruning of Jackfruit 

trees once in three months. If pruning is done at regular 

intervals, there is no shade effect and we could able to 

get good yield of Cumbu Napier Hybrid grass along with 

the tree leaf fodder. Van et al., (2005) reported that, goat 

diet containing many kinds of foliage potential resulted 

in higher intake compared to feeding the foliage alone. 

Similarly, the yield of Cumbu Napier Hybrid grass in 

open system was on par with the treatment. Since 

pruning is done at regular intervals there is no shade 
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effect even though the tree is ten years old. Hence it 

could be concluded that in intensive fodder production 

system, we could recommend Coconut trees up to seven 

years. Further if the trees are above seven years, we 

could not recommend coconut tree as boarder rows. 

Where as in jackfruit tree boarder row system, we could 

recommend the Jackfruit with regular pruning intervals 

of three months. Regular pruning help to reduce the 

shade effect. It is evident from increased yield of Cumbu 

Napier Grass in Jackfruit based boarder row system. 
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