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Abstract— The effect of Anogeissus leiocarpus and 

Crossopteryx febrifuga tree canopy cover on soil properties 

was studied over wet and dry season and the average were 

taken in savanna of north-west Nigeria. some chemical 

parameters for foliar, soil under the tree canopy and away 

from canopy were analyzed,  The objective was to find out 

whether tree canopies change the nutrient status of the soil 

under them relative to adjacent grasslands foliar nutrients was 

found to be higher significantly then soil under and away 

from canopy, Soils under tree canopies were found to have 

significantly higher levels of organic matter, calcium, 

magnesium, potassium, sodium, potassium zinc, and 

moisture content, than those in open grasslands while lead 

and cadmium show no difference and pH is lower under the 

tree than those in open grasslands. The foliar content is much 

higher than both under and away from the tree, The results of 

this study indicate that tree is Nigerian savanna guinea 

savanna have a beneficial effect on soil nutrient status. The 

common practice of clearing all woody trees in order to 

establish farms and improve rangeland should be 

discourages. Therefore trees must be taken into consideration 

in managing guinea savanna as rangeland. 
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I. INTRODUCTION 

The planting or retention of trees into farming systems is an 

old tradition in Africa. This makes a basis of what is often 

referred to as agroforestry (Gold et al., 2000). They may 

provide shelter to soils, plants, and livestock and may 

increase soil organic matter and sometimes soil nitrogen 

content. The functions and their influence on the site may be 

cumulative (Diaz et al., 2004). A few or a group of trees are 

usually left  on the farmland deliberately or planted on land 

under some other main use as shade medicine etc in which 

case trees fulfill a secondary role (Eldrcge and Wong 2005). 

Organic matter inputs to soil come primarily from plants, for 

example via rhizodeposition and litter fall. In addition, plants 

take up a range of soil resources, such as water, nitrogen (N), 

and phosphorus, and as a result plants strongly influence 

physical, chemical and biological properties of soil 

(Mugunga and Mugumo 2013). However, since plants exhibit 

broad variation in their natural history and physiology (Diaz 

2004, Eviner 2004), it is likely that differences in plant 

species traits will create distinctive soil environments and 

biotic communities (Dedeyn et al., 2008). 

 Even though some trees may deplete soil resources 

and this is more severe with some imported tree species, as 

Eucalyptus, (Kidamu and Mamo 2005), which compete with 

other plants for soil moisture (Kidamu and Mamo 2005), and 

for soil nutrients (Guo et al., 2002, Gupta 1993). There are 

also some trees species which interfere negatively with 

biodiversity, leading to a reduction in biodiversity (Huttel and 

Loumeto 2001).  Most of plants species may improve soil 

properties and yet deplete biodiversity (Miton and Dean 

1995). Even the best trees in soil improvement may be 

detrimental to biodiversity, especially when planted at a 

narrow spacing where the reduction in the amount of light 

reaching the ground may suppress shade intolerant plants 

Global for resource assessment 2005). 

 Trees capture and incorporate leached nutrients to 

the crops’ rhizophere (rooting) zone (Borouh 1990), through 

processes known as the safety net (Cadisch, et al., 2004). In 

doing so they can affect soil pH by reducing or increasing it 

depending on tree species. (Ryan and McGarity 1991) found 

that pH decreased under Eucalyptus grandis canopies. 

Increase in soil pH is clearly significant for production, 

Munnich et al., (1991) found that the frequency of the 

nutritious and palatable native grass Microlaena stipoides 

increased with lower soil pH. In general previous studies have 

demonstrated that different plant species influence the soil 

environment in different ways, which relates to plant species 

traits. Pot and field experiments have shown that soil 

temperature, soil moisture, and microbial physiology and 

community composition differ in soil planted with different 

grassland plant species (Evinier 2004,  Innes et al., 2004,  

Mugunga and Mugumo 2013). 

 Anogeissus leiocarpus Combretaceae, (DC) Guil & 

per, African birch is an evergreen shrub or small to medium-

sized tree with an open crown of gracefully drooping, 

pubescent branches; it can grow up to 15 metres, occasionally 

reaching 30 metres. The straight, slightly grooved bole 

usually branches from low down, it can be up to 100cm in 

diameter. A mulltipurpose tree that is very important to the 

local economy. It provides an edible gum, various medicinal 

uses and a range of other commodities, many of which are 

sold in local markets. The plant is highly esteemed as a source 

of dye material which is much used in traditional crafts in 

Africa. In Benin the tree is occasionally planted near villages 

for its dye and in Burkina Faso and Mali plantations have 

been planned. The tree yields a valuable timber, known as 

'kane' in the trade, and so has been widely exploited 

commercially. It is often grown for its ornamental value and 

in drier regions becomes an effective shade tree. in wooded 

grassland and bushland and on riverbanks. Often grows 

gregariously on fertile soil in moist situations, from sea-level 

up to 1,900 metres 

 An edible gum is obtained from the bark. Fairly, it 

contains 22% uronic acid. It is of good viscosity and is usable 

as a substitute for or adulterant of gum-arabic. A cold water 

infusion of the gum is considered a palatable beverage. A 

decoction is given to a new-born baby to drink. The fruit and 

the calyx are used in the preparation of tea, Tender young 

leaves - cooked and eaten as a vegetable. 
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 The bark leaves and roots are all used in traditional 

medicine usually in the form of decoctions. They have 

antimicrobial and anthelmintic activity, Extracts of the stem 

and root bark and of the leaves have shown antifungal activity 

against a number of pathogenic fungi. 

 Crossopteryx febrifuga is a deciduous savannah tree, 

ranging from 1.8 - 15 metres tall, with a rounded crown and 

pendulous branchlets. The plant is sometimes grown in 

plantations to provide shade. Widespread and fairly common 

in mixed woodland, open Combretum scrub and grassland 

with scattered Combretum, Acacia etc., sometimes by lakes 

and stream sides, in rocky places or termite mounds at 

elevations from 120 - 1,380 metres. 

 The bark is febrifuge it is used in African traditional 

medicine for the treatment of dysentery, diarrhoea and fevers. 

Betulic acid, isolated from the stem bark, has shown 

cytotoxicity against a human colon carcinoma cell line. The 

bark is used by South African witchdoctors for ordeal trials. 

Leaf extracts yielded the flavonoids quercetin-3-arabinoside, 

quercetin-3-galactoside, quercetin-3-glucoside, myricetin-3-

galactoside, quercetin-3-rutinoside, vitexin, isovitexin, two 

compounds tentatively identified as the xylosides of vitexin 

and isovitexin, orientin and isoorientin. Two bisdesmosidic 

saponins were also isolated from the roots. 

II. STUDY AREA 

Savanna of various types covers 80% of the land surface of 

Nigeria (Isichei 1979, Sanford 1982). Savanna has below 

average rainfall and abnormal patterns of rainfall distribution, 

and serves as rangeland. Motivated by the desire livestock 

forage production, some Nigerian range worker have 

recommended removal of tree for range improvement to 

increase the open area and to reduce competition between 

woody and herbaceous species or to convert the savanna into 

sown legumes/grass pasture without considering the effect of 

such policy on the fragile savanna ecosystem especially on 

soil fertility. 

 The studies was carryout in Bauchi state  It is within 

Savanna zone at latitude 10 falls of 250mm occurring mainly 

during the months of June to September, August is the wettest 

month with 335mm of rainfall. The effect of the individual 

tree on soil have been investigated in a wide variety (Belsky 

et al,. 1989 Augustine et al., 1992) the studies found out that 

woody species increase the  fertility of the soil under the 

canopy it may also alter soil microclimate. 

III. MATERIALS AND METHODS 

A. Sampling 

For all soil sample collection, sampling was done under and 

away of Anogeissus leiocarpus and Crossopteryx febrifuga 

in the top (0–10 cm) soil layer using an auger, the foliar 

samples were also taken, the sample was taken in ten different 

sampling places around Bauch Gubi campus in ATBU All the 

soil parameters of interest including, Soil pH organic matter 

total nitrogen moisture content available phosphorus, 

exchangeable cations exchange capacity were determined. 

 

B. Chemical Analysis 

Soil pH was measured in IN KCl (at soil solution ratio1:2). 

Organic matter was determined by the walker-Black method 

(Allison1965) and total Nitrogen by Kjeldahl method 

(Bremner 1965). Exchangeable cations (Ca, Mg, K, Na, Cd, 

Zn and Pb) were determined by analysis of neutral 1N 

ammonium acetate extracts. Potassium and sodium were 

estimated by flame emission photometry and calcium and 

magnesium by atomic absorption spectrophotometry. 

Available phosphorus was determined by Bray 1 method  

(Bray & Kutz 1945). 

 For statistical analyses, all measured variables were 

subjected to an analysis of variance to assess differences 

between treatments. Statistical significance was determined 

IV. RESULTS 

The foliar chemical composition tends to be higher in 

composition than under and away from the open grassland. 

The composition of soil properties beneath tree canopy and 

in the open were initially done for each tree with the 

exception of Cd and Pb for Crossopteryx febrituga, All 

properties are lower in the open grassland than under tree 

canopies and a high proportion of these differences were 

significant as shown in table 1. 

Anogeissus leiocarpus 

 

NURIENT 
Foliar 

Soil under 

canopy 

Soil way from 

canopy 

N (%) 1.97 1.82 0.13 

K+(meq/100g) 1.56 0.49 0.26 

Na+ 

(meq/100g) 
0.75 0.24 0,12 

P (meq/100g) 1.31 3.83 4.35 

Ca2+ 

(meq/100g) 
2.02 2.32 1.32 

Mg 

(meq/100g) 
0.8 0.61 0.43 

Zn (meq/100g) 121.6 2.57 1.77 

Cd (meq/100g) ND 0.002 0.002 

Pb (meq/100g) 0.26 0.26 0.35 

Organic carbon  1.84 1.71 

moisture 

content 
 6.12 5.96 

PH  5.85 5.10 

Table 1: The Foliar and Soil Nutrient under and Away From 

Canopy of Anogeissus leiocarpus 

 The foliar nutrient for Anogeissus leiocarpus is 

generally higher than the soil under and away of the canopy. 

The composition of soil properties beneath tree canopy and 

in the open were initially done for each tree with the 

exception of P and Pb for Anogeissus leiocarpus All 

properties are lower in the open grassland  than under tree 

canopies and a high proportion of these differences were 

significant. (table 2). 

SOURCE OF 

VARIENTION 
DF SS MS VR 

TREATMENT 2 1228.956 614.478 1.295 

ERROR 29 13765.33 474.66  

TOTAL 31 14994.286   

Table 2: Analysis of Variance of Anogeissus leiocarpus 
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 The value of Anogeissus leiocarpus under and away 

from the canopy 1.295 is numerically less than the value from 

the student t table for p = 0.05 at 30 df (3.33) the result is 

therefore not significantly differently and so the null 

hypothesis accepted, that the soil under canopy is rich in 

nutrient than away from the canopy. 

Crossopteryx febrituga 

 

NURIENT 
Foliar 

Soil under 

canopy 

Soil way from 

canopy 

N (%) 0.82 0.78 0.055 

K+(meq/100g) 1.32 0.32 0.16 

Na+ 

(meq/100g) 
0.87 0.16 0.13 

P (meq/100g) 1.44 4.78 4.08 

Ca2+ 

(meq/100g) 
2.98 2.58 1.75 

Mg 

(meq/100g) 
1,12 0.49 0.29 

Zn (meq/100g) 180.6 1.79 0.52 

Cd (meq/100g) 0.015 0.29 0.68 

Pb (meq/100g) 0.035 0.02 0.10 

Organic carbon  16.12 0.97 

moisture 

content 
 6.03 5.82 

PH  5.26 5.01 

Table 3: The Foliar and Soil Nutrient under and Away from 

Canopy of Crossopteryx febrifuga 

 The foliar nutrient for Crossopteryx febrifuga is 

generally higher than the soil under and away of the canopy. 

Soil organic matter content under tree canopies was higher 

than in the open grassland. Total soil nitrogen showed a 

similar trend to soil organic matter content in that nitrogen 

content tended to be higher under tree canopy than in the 

open. The phosphorus was higher under tree canopy than the 

open. The content of exchangeable cations Calcium 

Magnesium and sodium in the soil under canopy was higher 

than that in the open (table 3). 

SOURCE OF 

VARIENTION 
DF SS MS VR 

TREATMENT 

ERROR 

2 

30 

2364.995 

287781 

1182.4975 

959.042 
1.233 

TOTAL 32 31136.26   

Table 4: Analysis of Variance Crossopteryx febrifuga 

 The value of Crossopteryx febrifuga under and away 

from the canopy 1.233 is numerically less than the value from 

the student t table for p = 0.05 at 31 df (3.32) the result is 

therefore not significantly differently and so the null 

hypothesis is accepted,, that the soil under canopy is rich in 

nutrient than away from the canopy 

V. DISCUSSION. 

Sevsral workers (Belsky et al., 1989) have reported higher 

values in soil properties under tree canopies than in open 

grassland as shown in this study. It may be due to organic 

matter accumulation under them and reduced leaching. The 

organic matter accumulation may be mainly due to higher 

organic matter production by the tree and slow mineralization 

under their canopies and due to reduction in temperature 

under them. Also leaching from tree canopies nutrient input 

through the foliar and nutrient transportation by the roots 

from rooting zone (rhizophere) to tree canopies may also be 

source of nutrient under tree canopies. 

 Plant nutrient and organic matter has been shown to 

provide much of the cations exchange capacity of surface 

soils in the Nigerian savanna. (Jone 1971). The higher organic 

matter under the tree canopies may account for the higher 

cation exchange capacity leading to a greater adsorption 

capacity for cations. Couple with the tree canopies reducing 

the force of rain drops striking the surface, the soil under tree 

canopies is likely to be more resistant to rain splash, water 

and wind erosion. 

VI. CONCLUSION 

The results of this study indicate that tree is Nigerian savanna 

guinea savanna have a beneficial effect on soil nutrient status. 

The common practice of clearing all woody trees in order to 

establish farms and improve rangeland should be 

discourages. The practice not only removes these beneficial 

effects on soil but also removes the habitat for other 

organisms and wild life and browse for livestock and wild life 

for several months in the dry season when the grasses are not 

available. Therefore trees must be taken into consideration in 

managing guinea savanna as rangeland 
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