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INTRODUCTION

Vegetation is the source of soil organic matter. It enriches the soil and regulates th
amount of soil moisturc content. Hence whenever vegetation is removed man should cos
cern himself with the environmental consequences. particularly where the vegetation n
moval resulted in ccosystem damage bevond the capability of natural restoration processe
The danger however lies in uncontrolled deforestation which involves destruction of th
natural forests through cutting down of trecs for industrial and domestic purposes an
clearing and burning for agricultural activitics. Dcforestation then alters the stability of th:
ecosyvstem. through its effects on the micro-climate. soil atmosphere interaction and soil
environment dynamics. The initial result of deforestation is secondary forest succession
the introduction of new species into the ccosystem and the attendant soil crosion. leachin:
poor crop vicld. in arid arcas - desertification. and global warming.

In a society where over 93% of the inhabitants earn their living from cultivatior
the cfects of cultivation on the agrarian system cannot be over-cmphasized. The aim of th:
study is to evaluate the nutrient sfatus of soils under vegetation regrowths of varying ages i
the Ogoja arca of Cross River State . The primary deforestation problem in all cases i
volved clearing and burning of virgin lorests after which the soils were continuously croppu
for at least three years before abandonment.

Study Are:
The study arca is Ogoja Local Government Area (as at the time of investigation
onsv;lmo of the three clans of Bako. Bekwarra and Mbube. Ogoja is found within latitv ‘;’
*and 7° N and longitude 8” and 10° E grids in northern part of Cross River State. Tl
Ogoj:] cnvironment lies within the Basement Complex zone. consisting of mgt'lmorplugrg‘
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rocks with intrusive granitic bodics overlain by a series of younger strata e.g. at Adagom
Hills. Much of the soils therefore are derived from granite breakdown. Weathering is
favoured by distinct wet and drv seasons which encourage laterite oxidation and formation
of duricrust materials Catenary effects arc strong although shect-wash predominates over
gullies since exposed surface rapidly develop into ferricrates.

The natural vegetation was tropical forests in the south-eastern area, but duc to
human activities, these have been removed. Patches of forests are interrupted by settlement
and farms, In the northern boundaries, the vegetation is guinca Savanna, traversed by gal-
lery forests. -

Materials And Mcthods

A survey was carried out to identif and determine the age of forest regrowths in

the south-castern arca of Ogoja Local Government Area. Regrowths of estimated two years.

.four vears and six vears status were selected for sampling. Plots of one hectare werc estab-
lished in cach regrowth type. avoiding upper segments of slope where catenary variations
could be strong. Placing 10 x 10m grids on each plot. twenty composite soil samples were
randomly collected at the topsoil (0-15cm) and subsoil (15-30) using hoes and auger. from
cach plot. The soil samples were air-dried before laboratory analysis.

Soil fertility has to do principally with plant nutrient clements and soil conditions.
Therefore, sampling was performed with a view to evaluating the levels of availability and
nutrient balance in the soils . The soil samples were measured volumetrically. eliminating
the time-consuming weighing process and then placed in multiplc unit trays where extract-
ing ‘and diluting solutions were added. The aliquots were automatically transferred to
spectrophotometers and pH measuring units.  The following soil fertility variables werc
analysed for; Total nitrogen by the macro-Kjeldah digestion method, organic matter. by the
dichromate wet oxidation method and available phosphorus by the Bray method (Jackson
1970). Total exchangeable bascs were extracted with ammonium acetate and sodium in the
exchange was determined by flame photometry while calcium, magnesium and potassium
were determined by atomic absorption (Isaac & Korber 1971). Exchangeable acidity was
extracted with barium acetate and titration with NaOH (Jackson 1970). Soil texture (%
sand, silt and clav) was determined by (he hvdrometer method of Bouyoucos (1962).

Results And Discussions

Soil texture refers (o the finess or coarseness of the mineral particles of the soil and
is commonly defined as the relative proportions of sand. silt and clay. Table 1 shows that the
sand proportion of soil was highest in the topsoil under the two years vegetation regrowth.
the surface value decreased from 82.0+ 3.0% 1o 71.9+ 3.8% in the six vears regrowth.
Variability was low both at the topsoil and in the subsoil. Clay values were higher in the
subsoil than at the surfacg, Values ranged from 9.2% 0.3% in the two vears regrowth to
12.7+ 6 in the six vears regrowth. Variability tends to increase with vegetation maturity.
being highly variable in the six vears regrowth, Silt proportion ranged from 9.2+ 0.4 to
167+ 7 4" the values increasing with maturity. Variability was high and moderate in most
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cases. There is. however. no indication that soil texture is improved with maturity of
regrowth vegetation. The texture varics between sandy loam and loamy sand. .

TABLE 1: Physical properties of soils* under vegetation regrowths of varving durations in Ogoja

Soil Sand Clay Silt

depth (cm) Yo %0 %o Texture
N SD N sp X sp

(Two years regrowth)

() lf{ 82.0+3.0 88-3.2 92= 04 Sandy loam
c\ 36 36.4 43 '

il 2
l‘_ _30 76.5+4.4 9.2+0.3 13.7+ 3.3 Loamy sand
ey 57 33 24.1 o

(Four years regrowth)

012 76,56 ;

. lv_ 6.5:6.6 6.9~ 1.5 13.1-3.1 Loann sand
]c\ ‘ 8.6 217 o '

3¢ Fligs 7 2 D Bk

. ) LB 11.7:1.4 16.7-7.4 Sandy loany
e\ 38 1.9 414 '

(Six years regrowth)
IRE 71.9-3 % 9.9:53 - 6
71.9- 9.5 14683 indy fog

. v o (»_4(1.: Sandy foam

= S - ) g

1530 FEALRT 12.7:6.0 11.9-3.4 Sandy-foum

(G 11.5 47.2 28.6

*Each value is mean for-at least 20 sarples.
CV =9y coeflicient of variation. classified as: (15,
(low variation): 15-30% (moderately varied), > 359 (highly varied)

. Soil texture is the most fundamental and permanent soil propertics affected very
little by n‘ormal soil maragement practices. It exerts considerable influence on the é'l " C”
of 1}1(‘ so;l to hold water and to circulate air. The Ogaja soils are san;:h' gé‘11c‘rﬂil\‘(cl)c;]*1?l“
grained. loo;c and acrated. These sandy soils, upon c,.\'péusurc heat up rapial\ dﬁx';xl . Ihc(drsc‘
and cool quickly during the night. Since heat destroys soil micro—organisnis \\'hi‘cﬁ hav y
great role to play in humus accumulation, and there is also a high f;\ic of leaching (11\123 |
soils are expected to have low nutrient content particularly in Ufc carly \'cqré of rc. SlC
where the soil surface may be patchily vegetated. . o —
e \mr;rsflfoz“ilﬁo[wsﬁ(117:2;(;11.pH.d'cc'r'cascd with age of regrowth. ranging from.3. 1+0.6 in
rcnéhl[y nc » 03, /0. in six )CQ?‘ST rcgrgsﬂh. Values decreased with soil depth but /
&‘ alivre Cctz;d yllodcr.ilc lostrong acidity with low cocfficients of variation (C.V.<15%). '
Exchangeable acidity also decreased with regrowth vears. ranging from 2 8+()'“; ﬁm/ l()/((;g

Intwo years regrowth 1o 1.4+0.3 me/100g in the six vears ype. VMalues also decreased with
!
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depth. being most variable in soils under six vears regrowth.
TABLE 2: Values* of pH, exchangeable acidity; organic matter. total nitrogen
and available phosphorus in'soils under vegetation regrosths in Ogoja
Soil pH Ex. Org. Total Avail.
depth(cm) (airdry) acidity fatter NZ I
(me100g) % ] _ (ppm}
X sD W sb X SD ¥ sp N SD
:(TWO sears regrowih)
0-15 48202 18+ 03 22 & 01
v 42 10.7 4.5
15-30 5= 06 25 £08 1.2 #0607
cy 1.8 32.9 83
{Four vears regrowth)
0-13 A3 2.1 0.1 31601 0.16 =002 7.8-13
v 4 4.7 R 2.5 I‘ﬁ, 7
15-30 3803 7.5-02 2.7 501 009 - 002 TE=13
(Gh 738 20 37 ie 200
{Six years regrowth)
0-15 3.8:0.1 1.8-0.1 4201 0.13-008 33210
cx 16 BR.5 23 333 18.8
15-30. AT7-04 L4~0.3 bk o | .11 +0.01 2.6=0.2
CcV 10.8 219 4,‘3 2] 7.6

* Eacls value is mian for at least 20 samples. €V =%s coetlicient of variation. classified as: 0-15% (low variation): 13-

3504 (modetately variedf: > 35%: (highly varied).

While pH expresses the degree of acidity or alkalinity in the soil. exchangeable
acidity is the total titration acidity of the soils. Low pH. as observed in the Ogoja soils.
‘pain‘i(ftil‘arly' in the six vears regrowth is expected to cause disintegration of clay mi perals
which have high concentration of nutrients. This may encourage the leaching of important
nutrients e.g. calcium. and their replacement with hydrogen ions which may have toxic
effects on the roots of plants. Low pH reduces the
Teads to a Tow nitrogen fixation.

Organic matter was highest in the six years regrowth (3.240.1 to 4.240.1%) and

Jowest in the two years regrowth { 1240, 1 10 2.240.1%). Values decreased with soil depth
and variability was low. Total nitrogen levels showed similar variation 1o organic matter.
increasing fl;cjm 0.05+0.02% in the two years regrowth to 0.15+0.05% in the six year e
growth. Available phosphorus shows an opposite trend in variation. Values are higher in
(he two and four yvears regrowth (7.5+1.5 1o 13.742.2 ppm) than in the six years regrowth
(3.9 ppmi).

activities of soil micro-organisms which |
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Organic matter, when jnixed with the topsoil produces a fertile humus layer which
hiclps plant to grow. Its source is decaving plant and animal matter and this probably
accounts for the higher organic matter observation in the six vears vegetation regrowth.
Nitrogen is essential for plant growth and reproduction. Increasing quantity of nitrogen in
{he four and six vears regrowth indicates increasing ecosystem productivity as the vegeta-
tion matures and decreasing productivity at the carly regrowth stage. Phosphorus is related
{o the development of vegetation structure. Apparent Iy, soils under early regrowth encour-
age rapid vegetation productivity since available phosphorus levels are higher than in more
mature regrowth.

Table 3 shaws that the prgd’mni‘nﬂ‘m cation was calcium which showed almost simi-
lar values between the regrowth types (1.540.3 10 2.620.2 me/100g). Variability was low

and moderate in most cases. Similarly, magnesium and potassium showed low variation

among the regrowths, These indicate that the vegetation had negligible effects on catic

concentration in the soils. probably duc to low level of nutrient cycling as the regrowths arc

1ot mature. However, base saturation was significantly higher in the six years regrowth
(77.7+6.5%) than in the two and four years regrowth (36.8+12.8 to 635 945.1%).

TABLE 3: Yalues® of exchangeahle hases. cation capacity and base saturation insoilsundervegetation regrosaly
in QOgoja

Soil Ca Mg K ECEC Bs
deptiem) me 100e uy
* sp N b T =D X sp % &b
{(Two years regrowth)
(5] % 2.0 5 06 0.6 =01 0,13 =~ 0.02 55-0.3 56,8 12.8
€Y 285 16.7 133 54 ar
15-30 15203 07200 0.07 = 0.01 49+ 0.8 5123 74
oy 200 14.3 143 16.3 14.5
{Four vears regrowtin
0-15 26402 0.7-0.1 U.10 =~ 0.01 59406
eV 7.6 143 100 10.2
1530 22 0.3 0.820.1 0.11 = 0.01 S8 203
oy 136 125 » 9.1 86
(Six years regm\vﬂ'\f )
(B 24204 0.9-0.2 0.1520.4 36404 676743
cy 16.7 s 13.3 = G
15.30 2 (. 7:0.2 U T=003 4.8-09 TLI=B5
4.7 23 ‘ 84

ey . e

*Eachvalug is meair for at least 20 samples.

CY =% coefficient of variation; classified as:

- 13%(low variation}: 15 = 30°0 (moderately varied) /
359 fhighty varied),

-
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Potassium. an important element in soil fertility, helps in plant metabolism while
magnesium is an esscntial constituent of the chlorophly molecule of plants. Calcium acts as
a soil conditioner and plant nutrient. Calcium increases aeration and water infiltration and
retention if it forms a high percentage of the absorded cations. While cation exchange
capicity expresses the sum total of exchangeable cations which a soil can hold, base sturation
indicates the extent to which the absorption complex is sturated by exchangeable bases.
Cation exchange reaction are necessary for the absorption of nutrients by plant roots. while
n high base saturation indicates high soil fertility. Hence, the six years regrowth soils may be
assutned to be more fertile than the two and four years regrovith.

CONCLUSION .

The results of this study has shown that deforestation results in loss in soil fertility
status. This is obvious considering the importance of vegetation in ecosystem dynamics.
However. the important issue relates to extent of fertility loss and restoration though natural
regrowth process. Based on the FAO (1976) fertility rating, the predominant soil texture in
the Ogoja regrowths makes the soils only marginally suitable for cultivation although the
exchangeable cation levels and organic matier proportions indicate the soils as highly suit-
able. As leaching of the sandy soils is likely to cause serious fertility loss. irrespective of
regrowth maturity, broadcasting of leguminous plants capable of rapidly restoring nitrogen
build-up and protecting the surface soil from heat could be an cffcctive management prac-
tice after cach cultivation phase.
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