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ABSTRACT 

The study was conducted in 2017 to evaluate the performance of one variety (Tenera) of oil palm 

(Elaeis guineensis Jacq.) using the leaf mulch of Gliricidia sepium at the nursery site of Crop 

Production Department, Kogi State University Anyigba. Leaf mulch of Gliricidia sepium was air 

dried during the dry season, grinded, and weighed at different rates; 0 g (control), 20 g, 40 g, 60 g, 

80 g, 100 g and was applied as mulch to each treatment which was replicated nine times. The layout 

of the experiment was Completely Randomized Design (CRD). The result of the study showed that 

Gliricidia sepium leaf mulch does not have significant effect on the different growth parameters. 

Plant height, number of leaves, stem girth and leaf area were not increased significantly within the 

period (1-5 months) of the study period except in a very few instance. The results showed that oil 

palm (Elaeis guineensis Jacq.) seedling were not responsive to Gliricidia sepium leaf mulch except 

for plants that received 100 g of the treatment for leaf area and this was observed at the fifth month 

after planting. 

 

Keywords:  Evaluation, Gliricidia sepium, oil palm, silvicultural treatment, Kogi State 

 

INTRODUCTION  
Oil palm (Elaeis guineensis Jacq.) is a tropical tree crop which is mainly grown for its 

industrial production of vegetative oil. It is a typical estate crop, grown and harvested over 

large uniform areas (3,000 to 5,000 ha) around a central oil mill to allow rapid industrial 

handling after harvesting. Palm trees can also be observed in village gardens where they 

provide oil for local consumption, but in that case both yield and oil quality are much lower 

(NIFOR, 2009). Oil palm is a typical crop of the rainy tropical lowlands. The tree requires 

a deep soil, a relatively stable high temperature and continuous moisture throughout the 

year. Soil fertility is less important than physical soil properties (Pandey et al., 2006). 

According to Obahiagbon (2012) dry periods of more than 2-3 months do not specifically 

damage vegetative growth, but affect seriously the production and quality of the fruit 

bunches. Oil palm yield is not only determined by vegetative growth and production, but 

also in a way at which pests and diseases can be controlled or eradicated. Because industrial 

oil palm plantations need the clearance of large areas they often require the expropriation 

(surrender of claim) of land and the cutting of extensive (pristine) forest areas. Hence, the 

development of such plantations is usually associated with land tenure conflicts and 

problems of local land ownership on one hand and ecological problems, viz. biodiversity 

loss, on the other hand. 

The closely related American oil palm (Elaeis oleifera) and a more distantly related 

palm, Attalea maripa, are also used to produce palm oil. Human use of oil palm may date 

as far back as 5,000 years in West Africa; in the late 1800s archaeologists discovered palm 

Sale, F. A. et al. (2019). Evaluation of Gliricidia sepium leaf mulch on oil palm (Elaeis 

guineensis Jacq.) seedling performance under some silvicultural treatment. Journal of 

Forestry, Environment and Sustainable Development, 5(1): 1-6 
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oil in a tomb at Abydos dating back to 3,000 BCE (Kiple and Conee, 2000). It is thought 

that Arab traders brought the oil palm to Egypt (Obahiagbon, 2012). Oil palm cultivars in 

the strict sense do not occur, as the oil palm is monoecious and crosspollinated, individual 

palms are usually very heterozygous; and vegetatively propagated clonal material cannot be 

made. The current classification of cultivars is mainly based on fruit structure and yield or 

commercial value (Achieng et al., 2010). 

Å Macrocaria: shell (endocarp) is 6-8 mm thick; is an extreme form of Dura, which is still 

widely spread in Sierra Leone and western Nigeria; without any commercial value; 

Å Dura: shell is 2-8 mm thick, comprising 25-55% of weight of fruit, medium mesocarp 

content of 35-55% by weight, but up to 65% in Deli palms; less productive but hardy variety, 

well adapted to village gardens; 

Å Pisifera: shell-less, with small pea-like kernels in fertile fruits; of little commercial value, 

because of its high abortion ratio, but important for cross-breeding commercial palms; and 

Å Tenera: shell is 0.5-3 mm thick; comprising 1-32% of weight of fruit; medium to high 

mesocarp content of 60-95%, but occasionally as low as 55%; this variety is the result of a 

hybridization of Dura and Pisifera, and has a high commercial value. 

In Nigeria, the ideal climatic condition is not readily obtainable due to a marked 

variation in dry season with reduced amount of rainfall in some part of the country. In 

addition, heavy cloud usually overhangs the atmosphere thus reduce the sunshine hours and 

incoming radiation which the crops get during the rainy season. The oil palm, however, can 

still be cultivated successfully provided the rainfall is in excess of evapo- transpiration. 

Soils, which have high water storage capacities, can support the crop. The oil palm can grow 

fairly well in areas of Nigeria, which have low rainfall and good soil (NIFOR, 2009). Over 

the years, crop (food and tree) growers have limited themselves mainly to the use of either 

Nitrogen Phosphorus and Potassium (NPK) fertilizer, Ammonium Sulphate etc as inorganic 

fertilizers or the use of cow dung, poultry droppings etc as organic fertilizers in a bid to 

boost productivity. Not much attention has been given to the use of green manure (applied 

as mulch) in increasing crop productivity. 

The importance of oil palm (Elaeis guineensis) cannot be overstressed. It is the 

source of palm oil which serves as the main cooking oil in most countries where it is 

produced (FAO, 2005; Owolarafe et al., 2007). Just like other fats, palm oil is a good source 

of energy, provides carotenoid (Pro-Vitamin A) and Vitamin E. Hence, the reason for using 

green manure such as Gliricidia sepium leaf mulch to boost productivity of oil palm (Elaeis 

guineensis Jacq.) in the study. 

MATERIALS AND METHOD  

Study Area: The pot experiment was conducted under a light tolerance shade in front of 

the green house at the Faculty of Agriculture, Kogi State University, Anyigba. The location 

is at (Longitude7°43 E and Latitude 7°6 N) which falls within the southern Guinea Savanna 

Zones of Nigeria (Amhakhian et al., 2012). The daily temperature range is about 25°C- 35°C. 

Relative humidity is moderately high and varies from an average of 65-80% (Sale et al., 

2015). Kogi State has a bimodal rainfall with the peak pattern occurring in July and 

September. The mean rainfall ranges from 1560 mm at Kabba in West to 1808 mm at 

Anyigba in the East (Sale et al., 2015). 

Oil Palm (Elaeis guineensis Jacq.) sprouted nut of tenera variety was obtained from 

the Nigerian Institute for Oil Palm Research (NIFOR), Benin City on the 4th of October, 

2017 and rich fertile soil was collected from within Anyigba, Dekina local government Area 

of Kogi State. The soil was sun dried and sieved, using 2 mm mesh-sieve. Fresh leaves of 

Gliricidia sepium leaves were harvested from its mother tree from the nursery site of Crop 

Production Department, Faculty of Agriculture. It was air dried in the screen house for four 
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days and grinded and weighed to get different rates of 20 g, 40 g, 60 g, 80 g, and 100 g 

respectively. 

The design of the experiment was Completely Randomized Design (CRD) with 6 

levels of the treatment replicated nine times giving a total number of 54 pots. 

All the data collected were subjected to analysis of variance (ANOVA) and 

significant means was separated using least significant difference at 5% level of probability 

(LSD 0.05) and was correlated. 

 

RESULTS 

The plant height response of the sprouted nut of the Tenera variety of Elaeis guineensis to 

the various rates of Gliricidia sepium leaf mulch is presented in (Table 1). The application 

of Gliricidia sepium leaf mulch had significant effect on the plant height only at the second 

months after planting. It also reveals that Gliricidia sepium leaf mulch application of 20 

g/pot had the highest plant height (3.20) in the 2nd month after planting (Table 1). 

Table 1: Effect of various rates of Gliricidia sepium leaf mulch on sprouted seed-nut of 

oil palm on plant height. 

Rates (g) 1MAP 2MAP 3MAP 4MAP 5MAP 

Control 1.52 3.20a 4.05 4.60 4.80 

20 1.98 2.82c 3.72 4.80 4.80 

40 2.28 2.90b 4.06 4.70 6.10 

60 1.84 2.66d 3.39 4.20 4.90 

80 1.94 2.70d 3.61 4.30 5.20 

100 1.84 2.86c 3.83 4.80 5.40 

Significance NS *  NS NS NS 

LSD - 0.07 - - - 

C.V (%) 30.00 12.61 14.61 14.84 21.07 
*Means followed by the same letter (s) within the same column are not significantly different 

from each other at 5% level of probability 

The number of leaves response of the sprouted nut of the Tenera variety of Elaies guneensis 

to the various rates of Gliricidia sepium leaf mulch is presented in (Table 2).The application 

of Gliricidia sepium leaf mulch does not have any significant (p > 0.05) effect on the number 

of leaves at 1, 2, 3, 4, and 5 months after planting (MAP). 

Table 2: Effect of various rates of Gliricidia sepium leaf mulch on sprouted seed-nut of 

oil palm on number of leaves. 

Rates (g) 1MAP 2MAP 3MAP 4MAP 5MAP 

Control 1.70 2.67 3.00 3.90 5.30 

20 1.40 2.67 3.30 3.90 5.60 

40 1.40 2.56 3.00 4.00 5.40 

60 1.60 2.56 3.30 3.70 5.80 

80 1.60 2.33 2.90 3.70 5.20 

100 1.40 2.56 2.90 3.90 5.60 

Significance NS NS NS NS NS 

LSD - - - - - 

C.V (%) 41.60 19.92 18.70 17.70 12.24 

 

The stem girth response of the sprouted nut Tenera variety of Elaeis guineensis to various 

rates of Gliricidia sepium leaf mulch is presented in (Table 3).The application of Gliricidia 

sepium leaf mulch did not have any significant (p > 0.05) effect on the plant height at 1, 2, 

3, 4, and 5 months after planting (MAP).  
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Table 3: Effect of various rates of Gliricidia sepium leaf mulch on sprouted seed-nut of 

oil palm on stem girth. 

Rates (g) 1MAP 2MAP 3MAP 4MAP 5MAP 

Control 0.59 0.88 0.99 1.10 1.20 

20 0.59 0.84 0.99 1.00 1.30 

40 0.62 0.84 0.99 1.00 1.40 

60 0.61 0.83 0.93 1.00 1.30 

80 0.61 0.83 0.91 1.00 1.30 

100 0.62 0.80 0.91 1.00 1.40 

Significance NS NS NS NS NS 

LSD - - - - - 

C.V (%) 10.40 7.30 10.42 11.82 10.40 

The leaf Area response of the sprouted nut Tenera variety of Elaies guineensis to various 

rates of Gliricidia sepium leaf mulch is presented in (Table 4).The application of Gliricidia 

sepium leaf mulch had significant effect on the leaf area only at 5 months after planting 

(MAP). It also reveals that Gliricidia sepium leaf mulch application of 20 g/pot had the 

highest Leaf Area (75.7) in the 5th month after planting.  

Table 4: Effect of various rates of Gliricidia sepium leaf mulch on sprouted seed-nut of 

oil palm on Leaf Area 

Rates (g) 2MAP 3MAP 4MAP 5MAP 

Control 36.11 54.10 58.00 70.90b 

20 37.80 53.80 59.60 65.30b 

40 34.12 51.40 64.50 75.70a 

60 34.80 47.40 50.60 66.80b 

80 33.06 41.50 49.40 64.40b 

100 28.49 45.70 51.70 67.20b 

Significance NS NS NS *  

LSD - - - 0.97 

C.V (%) 33.90 27.96 29.84 2.70 

 

 

DISCUSSION 

Effect of Gliricidia sepium leaf mulch on the seedling performance of oil palm (Elaeis 

guineensis Jacq.). 

From the result obtained from the study it was obvious that Elaeis guineensis at the seedling 

stage between 1- 5 months after planting (MAP), was not influenced by Gliricidia sepium 

leaf mulch at varying rates. The application of Gliricidia leaf mulch at 0 g per pot gave the 

highest plant height (3.20) while the application of Gliricidia sepium leaf mulch at 100 g 

per pot gave the highest leaf area (75.70) for the 2 and 5 MAP respectively. The mechanism 

behind this insignificance may need to be studied as it is reported that Gliricidia sepium leaf 

contains between 3.2 and 4.2% N (Sumberg, 1994) and fixes atmospheric Nitrogen although 

only 13 kg N/ha per year (Duhoux and Dommergues, 2004). 

Dan et al., (2017) observed significant (P<0.05) effect of Gliricidia sepium leaf 

mulch on vegetative growth of Maize. Plots treated with 120 kg /ha  mulch rate recorded 

the tallest plants followed by 90 kg/ha mulch rate, while the shortest plants were obtained 

in the control treatments (0 kg/ ha) in both months. 

  Plant heights were not significantly different at 30 kg/ha and 60 kg/ha mulch rates 

for both months, but were significantly different (P<0.05) when compared to control 
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treatment. As the rates of Gliricidia sepium leaf mulch increases plant heights maximized, 

this could be attributed to rapid decomposition of the G. sepium leaves required for plant 

growth. Similar result was reported by (Khurshid et al., 2006) that maize crop grew taller 

under greater G. sepium leaf mulch levels. Furthermore, (Shah et al., 2009 and Achieng et 

al., 2010) confirms that Gliricidia sepium significantly increased the height of plants. 

Plots treated with 120 kg/ha of Gliricidia sepium leaves mulch produced maximum 

number of leaves followed by 90 kg/ha mulch rate, and was significantly different (P<0.05) 

from those other treatments at all sampling periods. The significant increase of leaf number 

in the mulched plots over unmulched could imply that the mulch plots constituted higher 

mineral nutrients from decomposed mulched materials (Dan et al., 2017). At 1 MAP, there 

were no significant difference between the application rates of 30 kg/ha and 60 kg/ha mulch 

rates on number of leaves per plant. The control plots however obtained significantly 

(P<0.05) the lowest number of leaves per plant in both months (Dan et al., 2017). 

This result agrees with the findings of (Namakha et al., 2008 and  Mahmood et al., 

2001)  who reported that optimum rates of Gliricidia sepium leaf mulch will supply nitrogen 

and increase assimilation rate and building blocks of plant (Uwah et al., 2011) similarly 

reported that the use of G. sepium mulches promotes vigorous foliage. 

Stem girths observed at 30 and 60 kg/ha, and 90 and 120 kg/ha mulch rates were not 

significantly different at all sampling periods, though it shows variation in increased stem 

girth development of maize in both months. The highest stem girth was recorded with 120 

kg/ha mulch rate while control plots produced the least at all sampling periods. This could 

be attributed to better nutrient uptake and development of the plants. This result agrees with 

(Xue et al., 2013)  who found that G. sepium leaves mulch significantly improved plant 

growth in terms of leaf area, number of leaves per plant and stem diameter. 

CONCLUSION  
It can be deduced from the study carried out that application of Gliricidia sepium leaf mulch 

does not have significant effect on the seedling performance of oil palm (Elaeis guineensis 

Jacq.) within the period of 1- 5 months after planting (MAP)  as revealed in the growth 

parameters: height, number of leaves, stem girth and leaf area. 
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ABSTRACT  
The suitability of elephant grass (Pennisetum purpureum) for paper production was evaluated. The 

dry grasses obtained were reduced to particles. The particles were washed and steeped in a mixture 

of 30 g/l NaOH and 21 g/l Na2SO3 at 30oC for 6 hours. The impregnated particles were refined in a 

single stage and semi-bleached to 37.6% brightness using 0.57% H2O2 on Bone Dry (BD) pulp. The 

bleached prepared stock were formed into paper hand sheets. The result showed that the paper made 

from P. purpureum had a tear index of 4.83 mNm2 g-1 and a percentage stretch of 2.21. The results 

showed that P. purpureum could be used in making a wide variety of paper grades.  
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INTRODUCTION  
Pennisetum purpureum are found randomly within the tropics. According to Umoren, Udoh 

and Akpabio (2004), P. purpereum is a tall perennial grass, a native to high rainfall areas in 

tropical Africa. If well maintained, especially by the application of nitrogen, P. purpureum 

could be very productive (Kazmi and Akpan, 2011) and provides bulky forage from repeated 

cuts throughout the year (Reed, Capper and Neate, 2008). Research on its cultivation and 

silvicultural management in Nigeria had also been reported (Webster and Wilson, 2009). P. 

purpureum is currently being used as  fodder grass due to its high carbohydrate and fat 

content of 44.99%, average crude fibre content of 33% and crude protein content of about 

7.0% (Webster and Wilson, 2009). According to Odeyemi (2007), the dry grasses are also 

used for fencing and thatch house building in remote areas of the grasslands in Nigeria. 

Paper and allied products could be made virtually from any fibrous plant (Langer 

and Hill, 2002). The suitability and adaptability of any of these fibrous raw materials for 

paper making depend on a number of factors namely; its availability in sufficient quantity, 

beatability, fibre geometry and intrinsic strength, percentage pulp yield, physical and 

chemical characteristics of the raw material to mention but a few (Britt, 2007). The choice 

of P. purpureum for paper making is to enhance the use of agricultural fibrous wastes. The 

grass is naturally abundant in the tropics. The fibre length on P. purpureum is 0.85 mm 

(Utuk, 2005). Even though its fibre length is short, P. purpureum provides an alternative 

source of stock for paper making, requiring long fibre kraft pulp as a carrier. 

Paper making is the art of producing a sheet material used for writing, printing, 

wrapping etc. usually made by draining cellulose fibres from a suspension in water (Usoro 

and Utuk, 2017). Paper could be made from pulp using mechanical pulping processes, 

chemical pulping processes or chemi- mechanical pulping processes. Chemi-mechanical 

pulping process, according to McGovern (2007), is a two-stage process using; (i) chemical 

energy with and without heat energy; and (ii) mechanical energy to cause separation of the 

fibres of ligno-cellulosic materials. Chemi-Mechanical Paper (CMP) is paper obtained from 

chemi-mechanical pulp. The pulping process involves steeping of the hips/particles in a 
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chemical solution to soften the fibres. Steeping is the process of soaking fibrous 

chips/particles in a chemical solution at specified conditions to enhance defiberation. 

Several studies had been carried out on the useability of the available fibrous ligno-

cellulosic materials in relation to their potentials for paper making, Reed, Capper and Neate 

(2008). For instance, Akpabio (2017) researched on the use of plantain (Musa paradisiaca) 

and banana (Musa sapientum) plants for paper making. When Musa paradisiac pulp was 

blended with Gmelina arborea pulp, a tear index of 4.05 mNm2 g-1, tensile index of 20.25 

Nm g-1 and a stretch of 1.21% were obtained. Odeyemi (2007) found out that the stem and 

the leaf petiole of raphia palm (Raphia hookeri) had fibre lengths of 2.41 mm and 1.71 mm 

respectively with a pulp yield of 55.28%. Utuk (2005), used Raphia hookeri to make Chemi-

Mechanical Paper (CMP) of remarkable strength (having a tear index of 13.33 mNm2 g-1, 

tensile index of 43.49 Nm g-1 and percentage stretch of 1.83) due to its moderate fibre length. 

Akpabio, Essien and Eka (2007) carried out extensive studies on Nypa fruiticans (Nypa 

palm). The study showed a pulp yield of 34.56%. The choice of P. purpureum was to explore 

the suitability of the grass for paper making as an alternative to any other short fibre source 

such as Gmelina arborea 

 

MATERIALS AND METHODS  

Green P. purpureum were obtained from the field in University of Uyo, Uyo, Akwa Ibom 

State. The state is located in the South-south geo-political zone of Nigeria between latitudes 

4o30  and 5o33  North and longitudes 7o30  and 8o25  East (Utuk, 2005). The grasses were 

air dried to 33% moisture content. The air dried grasses were reduced to particles with the 

aid of hand operated crusher. The resultant particles were boiled in water for 45 mins and 

then pressed in cramps for 10 mins prior to steeping in a mixture of 30g/l NaOH and 21 g/l 

Na2SO3 at 30oC for 6 hours. The steeped particles were refined with the aid of a manually 

operated pocket disc refiner in a single stage to a freeness of 84 CSF and a pulp yield of 

53.43%. The pulp was semi-bleached to 37.6% brightness using 0.57% H2O2 on BD pulp. 

A small fraction of the refined, brightened pulp was analysed for lengths and percentage 

weighted distribution using procedure of Technical Association of Pulp and Paper Industries 

(TAPPI, 2008). The remaining fraction was used for handsheet formation. 

 The sheets formed were tested for the various properties in accordance with TAPPI, 

2008 standards. The results obtained were compared with that of Gmelina arborea Chemi-

Mechanical Paper (CMP). 

 

RESULTS AND DISCUSSION 

The drying of green P. purpureum aided in partial oxidation of its colouring matter and the 

reduction in moisture which made the raw material to be easily fed into ñAkwa Jet Chopperò 

ï a machine designed for particle production. Boiling of the P. purpureum particles in water 

enhanced the removal of residual chlorophyll and the water soluble components of the grass. 

This was in line with findings of Umoren, Udoh and Akpabio (2004) who found out that 

there would be considerable cost savings in the amount of chemical consumption if boiling 

is done before steeping. 
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Table 1: Weighted distribution and fibre lengths of unscreened unrefined and unwashed 

pulp of P. purpureum  

Fibre length Range (mm) Number of fibres Weighted distribution (%)  

0.00 ï 0.50 

0.51 ï 1.00 

1.01 ï 1.50 

1.51 ï 2.50 

2.51 ï 3.00 

3.01 ï 3.60 

27,178 

2,855 

481 

62 

33 

27 

57.14 

27.15 

8.30 

1.97 

1.26 

1.25 

 

Table 1 shows the weighted distribution and fibre lengths of unscreened, unrefined 

and unwashed P. purpureum pulp. 57.14% weighted distribution were of fibre lengths below 

0.5mm which constituted the dirts, specks, grits and unacceptable particles which had to be 

screened prior to sheet formation. The oversized fibre bundles of lengths ranging from 

2.51mm to 3.6mm, totally 4.48% by weighted distribution was also screened to enhance the 

strength properties to the resulting paper.  

Table 2:  Weighted distribution and fibre lengths of screened refined and washed pulp of 

P. purpureum  

Fibre length Range (mm) Number of fibres Weighted distribution (%)  

0.51 ï 1.00 

1.01 ï 1.50 

1.51 ï 2.50 

2.51 ï 3.00 

2,855 

481 

62 

33 

98.45 

1.29 

0.17 

0.09 

 

Table 2 shows the weighted distribution and fibre lengths of screened, refined and 

washed P. purpureum pulp. 98.45% of the fibres were of lengths 0.5mm ï 1.00mm. This is 

in congruence with the work of Utuk (2017) who found out that P. purpureum is a short 

fibre, having a length of 0.85 mm.  

Table 3: Consistency and freeness of unblended P. purpureum and Gmelina arborea stock 

at 23oC temperature and 6.85 pH 

Species  Consistency  Freeness 

P. purpureum  

Gmelina arborea*   

4.1 

4.1 

84 

107 
*Source: Nigeria Newsprint Manufacturing Company (NNMC), (2005). 

 

P. purpureum stock was beaten to a freeness of 84 Canadian Standard Freeness 

(CSF) whereas G. arborea stock had a freeness of 107 CSF after being refined at a 

consistency of 4.1% as shown in Table 3. The freeness of pulp is the extent of work done 

on the fibres during beating/refining. Beating of the pulp increases the strength of paper. 

This is because the strength of paper depends on the increased bonding area of the pulp due 

to external fibrillation of the fibre walls. Secondly, increase in flexibility increases the 

bonding area and hence the strength of the paper (Britt, 2007). Pulp freeness is an indication 

to the extent of bonding of the fibrillated fibres and hence, the strength of the resulting 

paper/the holding capacity of the paper.  
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Table 4: Consistency and freeness of blended kraft and P. purpureum pulp; kraft and 

Gmelina arborea pulp at 28oC temperature and 6.85 pH; 1:14 v/v  

Species  Consistency Freeness 

P. purpureum  

Gmelina arborea*   

4.1 

4.1 

14 

18 

*Source: NNMC (2005). 

Table 4 shows the freeness of the blended stock of kraft: P. purpureum pulp and 

kraft: G. arborea pulp at 28oC, 6.85 pH, 4.1% consistency; 1:14 v/v of stock. The freeness 

of P. purpureum with Kraft pulp was 14 CSF while that of G. arborea with kraft pulp was 

18 CSF.  

Table 5: Paper Quality Testing   

Qualities Units P. purpureum CMP G. arborea*  

CMP  

OD grammage 

Moisture content  

Tear strength  

Tear index 

Tensile strength 

Tensile index 

Stretch  

gsm 

% 

mN 

mNm2g-1 

KNm-1 

Nmg-1 

% 

55.30 

13.10 

267 

4.83 

1.15 

20.80 

2.21 

55.30 

6.00 

220 

4.58 

1.94 

41.70 

1.86 
*Source: NNMC (2005). 

Table 5 shows the qualities of papers made from P. purpureum and those of G. 

arborea. The tear strength of P. purpureum CMP (267mN) was higher than that of G. 

arborea CMP (220mN). The corresponding tear index of P. purpureum CMP (4.83 

mNm2g1) was higher than that of G. arborea CMP (4.58 mNm2g-1). The percentage stretch 

of P. purpureum CMP (2.21) was higher than that of G. arborea (1.86) and it is an 

acceptable TAPPI (2008) standard for grasses. When compared to the findings of Akpabio 

(2017), with a tear index of 4.05 mNm2 g-1, tensile index of 20.25 Nm g-1 and a stretch of 

1.21% for Musa paradisiaca:  G. arborea CMP, P. purpureum CMP recorded a higher tear 

index of 4.83 mNm2 g-1, tensile index of 20.80 Nm g-1 and a stretch of 2.21%. This implies 

that P. purpureum is suitable for use as a fibrous raw material in the production of Chemi-

Mechanical Paper (CMP) which could be used for newsprint, wrapping and writing grades 

of paper. 

 

CONCLUSION 

P. purpureum is a cheap source for Chemi-Mechanical Paper (CMP) as the raw material is 

readily available in the tropics. P. purpureum pulp forms a good stock with kraft pulp for 

making a wide range of paper products where its strength and percentage stretch could be 

utilized. Based on the findings of this study, P. purpureum CMP could be used as writing, 

printing and wrapping grades of paper due to its high tear index of 4.83 mNm2 g-1, tensile 

index of 20.80 Nm g-1 and a stretch of 2.21%. The use of P. purpureum fortified with 

bleached raphia pulp for corrugating medium in paper boards should be investigated. 
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ABSTRACT 

A large number of people in the tropics have trees and shrubs growing around their compounds 

mostly to provide shade during sunny afternoons as well as providing sustainable supply of fresh 

fruits. A less number of the people also keep livestock as well. Ensuring constant good harvest from 

the fruit trees is a challenge because the soil fertility starts dwindling after much harvest of fruits 

without replenishing the plant nutrients extracted from the soil. In addition, feeding of ruminants 

kept in their homestead is a big challenge as purchase of concentrate feeds to boost the production 

of these ruminants is mostly beyond their financial capability. The use of inorganic fertilizers to 

replenish the plant nutrients is associated with a number of environmental hazards such as soil 

acidity because the physical and chemical properties of the soil are sometimes adversely affected. It 

is also to be noted that most of the people involved in this integrated farming are resource poor 

peasant farmers. This paper looked at the existing practice and possible adjustments that can be put 

in place and considered some of the ways forward. 

 

Keywords: Integrated compound farming, fruit trees, confined ruminants 

 

 

INTRODUCTION  
Small ruminants such as sheep and goats are reared around homesteads mainly by 

subsistence farmers who also have one or more fruit trees such as plantain and banana as 

well as cashew, citrus and mango growing around their houses Integrated farming of this 

nature ensures regular supply of animal protein from sheep and goat rearing while the fruit 

trees supply carbohydrates from plantain or banana. Mangoes and cashew in addition to 

oranges will ensure regular supply of minerals and vitamins both for home consumption and 

for sales. Moyo et al. (2010) noted that for most of the 2.6 billion people who depend on 

smallholder farming systems, livestock production is an important way of diversifying 

income sources and maintaining soil fertility. Adequate feeding of the ruminants and 

sufficient nutrition of the fruit trees are difficult to achieve at the same time. Adequate 

provision of feed for ruminants that are reared in homestead is a challenge because if they 

are left to roam around the community, they are likely to destroy neighboursô crops and 

flowers found around their houses; the animals are therefore restricted to avert such 

destructive tendencies (Figure 1), the resource poor farmers may not have sufficient finance 

to purchase feeds or source for enough browse plants to meet the dietary needs of the 

restrained animals. Concentrate diets could ameliorate problems relating to small ruminants 

feeding but this would be at a cost which is out of the reach of subsistence farmers. Use of 

inorganic fertilizer after soil test could reduce the challenges of fruit treesô nutrition in 

homestead but the category of farmers involved in this practice may not have the financial 

power to back it up. Objectives of this paper include offering ideas regarding how to provide 

a cost effective nutrition for both ruminants and fruit trees grown in homestead. 

Existing practices of rearing small ruminants and growing fruit trees 

Sheep and goats in southern Nigeria are reared mainly by subsistence farmers, who practice 

mixed cropping. They periodically restrain their animals at the commencement of the rainy 

season when crops are planted to prevent the animals from destroying the crops. In most 

Obiazi, C. C. and Ojobor, S.A. (2019). Integrated farming: growing of fruit trees and rearing of 

ruminants. Journal of Forestry, Environment and Sustainable Development, 5(1): 12-17 
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urban, semi-urban and organized rural communities in southern Nigeria, small ruminants 

may only be reared in confinement to prevent the ruminants from feeding on crops grown 

around households as well as preventing their faeces from causing nuisance and bad smell 

in the environment.  Many households in Africa do not attach sufficient importance to the 

plants that grow in their environment (Gurib-Fakim, 2009), hence, fodder plants may be 

growing luxuriantly in the vicinity of their compounds yet they may trek long distance to 

fetch twigs of browse plants which they have knowledge of. In some other cases, browse 

plants may not be found around their compounds at all.  

 

  
Figure 1 Goats in confinement within a compound in Asaba 

 

Small ruminants in most organized urban and semi-urban communities may only be reared 

in confinement; therefore, sourcing of browse plants becomes inevitable in order to keep 

ruminants (Figure 2). Clash of interest arises when a farmer who is in search of browse 

plants gets into the compound of another person who may have planted such species for an 

entirely different reason. Quarrels bordering on trespassing may ensue. As dry season 

approaches, such clash of interest heightens, more so, if the owner of the browse plants 

wants the twigs as fodder for his own ruminants or for mulching fruit trees growing in his 

compound. It is suggested that production of confined ruminants may go on along with the 

growing of fruit trees in compounds by giving priority in the use of twigs from browse plants 

to feeding the small ruminants, when there is additional supply, then such is used for 
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mulching of fruit trees. Fodders around the homestead are hardly sufficient for ruminants 

kept in confinement, except the animals in captivity are very few. The animal dung 

generated by ruminants after feeding on fodder is commonly seen as a waste material, and 

a burden as it cannot be recycled as such it is heaped in dumpsites or thrown over the animal 

fence used to confine the animals. However, some farmers are known to use such waste 

materials to improve soil around fruit trees.  

Possible adjustments in the contemporary integrated farming 

Raising pasture broadleaf and grass plants around households are seen by people as 

encouraging weeds proliferation around homes. People expect that such plants should be 

kept in check. However, planting browse shrubs and trees around homes should be 

encouraged. Some portions in the home garden should be marked out for raising grasses 

such as guinea grass (Panicum maximum) plus leguminous perennials which have high 

nutritional values and are cherished by ruminants. In order to provide a suitable space for 

the raising of pasture plants for confined ruminants, shrub and tree species as well as the 

fruit trees may be arranged in rows while the alleys are planted with pasture species. 

 

  
Figure 2 Goats relishing freshly browsed Gliricidia sepium obtained from Gliricidia used 

as live stakes for fencing in the goats 

 

Ruminant farmers need not suffer because of lack of knowledge of integrating keeping of 

ruminants and the various shrubs and trees which could be valuable to them, the link 

between researchers, extension officers and the farmers should be strengthened, exploring 

the use of English and other languages of communication in local radio and television 

stations in addition to using print media. The research findings on the various shrubs and 

trees such as how the seedlings are raised or procured, established and maintained for 

optimal performance should be made known to the farmers. Spacing and land area required 

for specific number of plants will provide suitable guide on the number of animals that such 

browse plants could sustain. Animal dung generated by restricted ruminants rather than 


