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ABSTRACT

Field studies on the relationship between some soil properties and sugarcane vield was
carried out in the production fields of the Nigerian Sugar Company, Bacita, Kwara State,
Nigeria. The soils were found to be strongly acidic with medium organic matter while values
obtained for total nitrogen and cation exchange capacity werc low, potassium and other
secondary nutrients were found to be present in adequatae quantities for good cane growth
if other necessary production inputs are non-limiting. Relative yicld was positively correlated
with both macro and secondary nutrients while strong acidity was found fo have adverse

effect on sugarcane yield.
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INTRODUCTION

The soil of the Bacita Sugar Estate has
been under intensive sugarcane production
for aboul Lhirly years (Busari, 1980). For
some time now sugarcane tonnage has been
ot Lhe decline in Uhe estate (Annon, 1990).
The cane yield generally declines with each
succeeding crop inspite of ferlilizer
application to the cane plants. This rapid
decline in canc yiclds and the need to
replant a lerge percentage of the land each
ycar present scrious cconomic problems to
cane prowers.” Some of the factors

reported - to- -be responsible for' this i

- phenomenon inchide substandard culturai
“practices, varietal and scil management
problems (Annon, 1990).

The standard recommended rales in
most Nigerian sugar estates showed that

NPK fertilizers are broadcast at 125kgNha™!

H6kgK.0ha™! and 56P,0, kgha
respectively.  Secondary and micro-
nutrients are seldom recommended

because cane planks rarely show deficiency
symptoms to these elements (George,
1903}, However, supplementary application
of the major nuirienls are sometimes
carried out in the cane fields ai the Bacita
Sugar Fstate, (Annon, 1990).

Sincc inception there has been very few
studies on the fertility status of the
preduction ficlds while information on the

soil characteristics and their relationship

with yield is scanty. Obakin {1978) report
on sugarcane nutrition at the Bacita Sugar
Estate found high levels of sodium in the
brung soils capable of “dépressing yields.
Although the classification of the
production fields was carried out by
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Makanjuola (1980} it did not include soil
analysis of major nutrients. Therefore an
evaluation of the soil properties of the
production fields might be necessary in
order {o increase the potentialities of the
fields.

The study investigated the roles of some
soi} propertleb and then rclatlomhlp with
sugarcane yield in five major production
fields with & view 1o oblaining information
-, that will be of practicai’agronomic valus in

* commercial

sugarcane production in
Nigerma: cegsi i RS '
MATERIALS AND METHODS

The experimental site had been planted -

with the following commercial sugarcane”
varielies for over Lwenly years: Co 957, B
61208 and Co 997. The experimental fields ™

received NPK ferlilizalion al 12kg N/ha,

60kgP.0;/ha and B0kgk.0/ha. during the

period of study. The rainfall ai Bac ita is
erratic starting from May Lo July wilh a dry
spellin August. The average annual rainfall

. 15 about ..]434mm. . The canes normally
recejved - supplementaryirrigetion dunng-.

the dry months of {the year.

The production fields were classified by

| Makanjuola (1960) as follows:

‘Egbﬁhgk

Heavy black clays.

Oshin: Silty toam.

Nebung; Sandy clasy, underlain by
structuraleess clay pan.

Selle: Brown clay loam. ovcriain by
brown silt loam.

Shigo: Coarﬁcgraincd‘structurdcss

quartz sands overiain by
silty loam. ‘

The above fields were sample’d and
analysed for soil pH. total N, availeble P,
exchengeable K, Ca, Kg and cation exchange
capacity (CEC). Scil pH was determined on
pll meter using 0.1m Cacl . Total nitrogen
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wes determined by the regular micro
kjeldahl method. (Jackson. 1962) while
available P was determined by the Bray P
method of Bray and Kurtz {1945). Soil
organic matter was determined by the wet
oxidation method as deseribed by Walkley
and Black {1934). The CEC was determined
by saturating the soil \ample with sodium
acetate and the adsorbed Nawas displacsed
with ammonium acetate’ ‘(NI JLAC).  The
d;qplnmdusodmm wasthen determmed on
the flame Jphotomeler as a measure of CEC.
lhe poiu%smm _caleium, sodium and
magnesium were analysed as described by
Jackson {1982). Exchangeable acidity for N
and Al was determined by titrating with
0.01N NaoH after leaching with IN KCl. The
sugarcene vield (TC/ha) dfor all the fields
were collecled fox {our successive cropping
seasons and data obtained subjected to
stalistical analysis.  The corellalion
coefficient was nsed to determine the
relationship between soil properties and
cane vield.

 RESULTS AND DISCUSSION

The résulls showed that majority of the
fields ‘were acidic {Teble 1). . Although
sugarcane is moderalely acid Lolerant (Boaa
and Wug You Choeng, 1974; Samuels, 1983),
al high levels of acidily liming might
hecome necessary in order to increase the
soil pwoducutwm Investigation of soil
acidity correction howsever showed that in
the humid tropics, liming would be more
effective and economical if it was aimed at
climinating cxchangeable Al and al
supplying Ca as a nutrient to the plant
rather than bringing soil pH to near
neutrality (Pearson. 1975; Reeve and
Summer. 1970). The fertilization policy in
the estate might have contributed to the
strong acidity observed in this study. A
re-evaluation of the various forms of
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nitrogen fertilizers currently being used is
recommended. '

A nutrient survey done by Sobulo and
Adepetu {1987) in the guinea savanna zone
of Nigeria indicated thal there is every
likelihood that crops will respond to any
additional fertilizetion if available . soil
nutrients fall below 0.1% for total N, 6(.}\.pm)
for P, 2.0, 0.4 and 0.18 (" Mol {+) kg~' soil}
for Ca, Mg and K respectivelly and 1.5% for
organic matter. Judging from ihe nutrient
status of these fields (Table 1), the total
mtrogen is low for an mtenswe sugarcane
cultivation. In the savanna region of
Nigeria, N deficiency is the most serious
crop nutritional problem followed by P
(Sobulo and Adepelu, 1987). The
recommended critical levels for total
nitrogen in the lropics is 0.1% (Nelson,
1971; Pearson, 1975). The values of
phosphmus sblained for Belle, Neburg and
Shigo prodiiction fields were moderate for
cane production while low values were
recorded for Figbungi and Oshin (Table 1).
Potassium, Magncsium and sodium  arc
present in adequate quantities in all the
fields sampled. Celcium is present in
moderate quantities at Beile, Egbungi and

Shige but was low in Nebunf* and Oshin
helds

The CEC values suggest. slightly
favourable exchange siles for Lhe available
nutrients but these values are however low
when compared with those obtained from
other sugarcane growing regions in ()’(he'r

parts of the world (Shegal c/u/]"BO) The
chhange complex is dominated by Ca and

Mg. The organic maticr content of the soils

is moderate in Belle, Egbungi, Oshin and
Shigo but low in Nebung field. Low organic
matter sugpests that the exchange sizes
will be predominantly controlled by the
clay confenl. The Ca; Mg ratio of 4:1 in
Egungi, Belle and Shigo fields dropped to
a.0 in Nebung field suggesting the removal
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~ study.

of Ca either as soluble carbonates or
slightly soluble gypsum. The Mg: K ratio 1s
high in Belle, Oshin and Nebung fields
(Table 1) but moderate in Shigo and
Fgbungi. The Mg: K critical level in the
Gumean Savanna is 2.0 according-to-the
reports of Sobulo dnd Adepetu (JQB’?) The
results therefore sugpest thal Mg K is
adequate for good cane growth if other

necessary  production mputx are non-

limting.

Relatilonship‘,between soil nutn'erits status
and relative yield:

Relative yield is a measure of the yield

esponse 1o a single nutrient when other
nutnentq are supplied in adequate but not
in excessive amounts and is used {o avoid
difference due Lo localion effecls.” Table 2
shows the relationship between soil
nulrienls and relalive yield of sugsrcane
from five different production fields. The
positive and significant correlation between
relative yield and these nutrients therefore
suggests that these clements play vital
roles lin sugarcane production. Fertilizer
recommendations in Sugar Estates seldom
inciude secondary and micro-nutrients
because deficiency symptoms of these
elements are rare in produclion fields
(Annon, 1990; George, 1983).  Major
fertilizer  formulslions -also  conlain
semnda‘ry/'miem—mltrient& A pragmatic
fertilization policy based on soil tests and
folar analysis would enhance cane
productivity and bring rcduction in the
cost of fertlhzatlon as observed in this

The results of thxs study suggest that
the conventional - blenket NPK
recommendation should bé re-examined in
these production fields to eliminate
wastages in fertilizer use Iin these fieldds.
This was indicated by the adequacy of some
of the major nutrient elementsinvestigated
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in this study,
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Table 1. ‘The results of the chemical
analysis of the soils of the
production fields.

dite pH  OM N P Ne K Ca EA  MgK CaM
A (ppm) O mol  Kg! g
(+) soil
~ Belle 59 L7 009 2630 0.086 035 251 009 20 3.5
Febungi 42 198 000 622 007 0561 317 062 19 2
Nebung 4.3 1.02 0.09 1650 008 022 143 022 26 23
Shigo 41 157 008 1010 0.1 034 204 027 16 38
Oshin 45 150 008 810 GOV 021 17 025 25 0.8
Table 2 The relationship belween soil properties and relalive yield of sugarcane.
Soil properties R
pH 0.65*
Om 0.54%
ZN {.98¥
Bxch. X {.06*
Avail P 0.79%
Exch. Na 0.95¥
Exch. Ca 0.60"
CEC 0.51%
EA

ognificant at o%
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