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ABSTRACT
Field studies on the effects of different P levels and placement methods on the yield and juice

quality of a commercial sugarcane cultivar was carried out in the Unilorin Sugar Research Institute
Experimentation Farm at llorin. The soil series is an alfisol. The tiller population decreased with
increase in P fertilizer levels at both 8 and 16 weeks after planting thus indicating on adverse effect
of fertilizer P application on tillering ability of the canes. Optimum cane yield was obtained at 40 kg
PzOj/ha in the plant cane while the control was significantly better than other treatments in the first
ratoon. Interaction between placement and P levels was not significant.

INTRODUCTION
Phosphorus is one of the most important macroelements in sugarcane production.

P plays vital roles in maturity of crop plants and encourages early development of
vigorus root system (Chowdhury and Rahman, 1986). The effects of P fertilizer on
sugarcane productivity has been reported by several workers (Stevens, 1943; Pan, 1974;
Oseni, 1978). Isobe et al (1968) reported a higher uptake of P by sugarcane v4ien
amonium polyphosphate (APP) and Triple Superphosphate (TSP) were subsurface
applied than surface application. Kadian et al (1981) observed that application of 50 kg
PzOj/ha increased yield significantly over the control.

An important agronomic practice in the efficient use of P fertilizer is that of
placement in relation to the plant. Phosphorus applied to tropical acid soils is rendered
unavailable to plants in most cases because of the high-P-fixing of these soils according
to reports of Udo and Uzu (1972). Water soluble phosphates gives best results on these
acid soils when they are granulated and applied in bands (Tisdale and Nelson, 1970).

In Nigeria, although P has been recognised as one of the most essential elements
to be supplied to sugarcane under intensive commercial cultivation, greater emphasis
have often been placed on nitrogen (Obakin. 1980: Afolabi. 1987). Also the use of acid
containing fertilizers over the years in Nigerian Sugar Estates without a pragmatic liming
programme had resulted into increase in soil acidity in these fields and decreased P
uptake. This may be one of the factors responsible for the declining yield in these
estates.

The objectives of this study is therefore to evaluate the effects of different P levels
and placement methods on the yield and juice quality of a commercial variety.
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MATERIALS AND METHODS
The experiment was conducted in the Unilorin Sugar Research Institute Farm at

Bolorunduro Village, llorin in 1984/85 and 1985/86 cropping seasons. Prior to cropping,
soil of the experimental site was sampled for both physical and chemical analysis (Black,
1965). Co 957 presently a standard commercial variety was used for the study. The
canes were planted in May 1984 when the rain was fully established. The plot size is 60
m2. The experimental design is a 2 x 4 factorial in a randomised block with four
replications. Four levels of P fertilizers 0KgP205/ha. 40kgP205/ha, 60kgP205/ha and
100kgP205/ha were applied as band and furrow application using single superphosphate
(SSP) at planting and at two months after harvesting. Smut was controlled by uprooting
affected stools while weed control measures were done mannually until leaf canopy was
formed. Nitrogen and potassium fertilizers were applied basal at recommended rates of
120kgN/ha and 60kgK20/ha respectively at 4 weeks after planting. The experimental
plots received irrigation using sprinklers during dry months of the year.

Tiller population was counted at 8 and 16 WAP (weeks after planting). The canes
were harvested at 10 months after planting (Feb. 1985) for the plant cane and 12 months
after harvesting (March, 1986) for the first ratoon crop. The canes were then weighed for
individual plots and converted into tonnes cane/ha. Representative samples were taken
for total soluble solids analysis by standard methods (Meade and Chen. 1977). The data
obtained for the plant cane and first ratoon were then subjected to statistical analsysis.

RESULTS AND DISCUSSION
The results of physical and physical-chemical analysis of soils of the experimental

site are presented in the Table 1. The soil reaction is acid (pH 4.5) while organic matter
is equally low (1.4%). Phosphorus might be rendered unavailable to canes at low pH
levels (Tisdale and Nelson. 1970). The CEC value is low (8.5 meq/100g of soil) vXien
compared with values obtained from other sugarcane regions (Wood, 1989). The
available P and other exchangeable cations in the experimental site suggests that they
are not optimum for intensive sugarcane production (Nelson. 1970).

Table 1. Results of soil chemical and physical analysis before first cropping.

Location USRI Farm

PH
Organic matter (%)
Sand (%)
Silt (%)
Clay (%)
Textural class
Avail, P (ppm)
Exch. K (meq/100g of soil)
Total N (%)
CEC (meq/100g of soil)

4.5
1.4
80.4
14.0
5.6

Loamy sand
8.30
0.42
0.10
8.82

For growth characteristics, a significantly lower difference was observed for tiller
population between the control (0kgP205/ha) and other treatments taken at 8 weeks after
planting (Table 2). The tiller population decreased with increase in P levels. The highest
tiller population was obtained in the control while the least tillers were obtained at
100kgP205/ha. The adverse effect of P on tillering is difficult to explain.
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16 WAP
Methods of Placement8 WAP

Methods of Placement

It might however be suggested that the cane vanety CO 957 was unable to utilize
phosphate ions at an early age which might induce tillenng. The effects of drought could
also have had negative effect on tillering since supplementary imgation was not
available until November 1984. Majority of P fertilizers might have also been fixed. The
P fertilizer had little effects on tiller population obtained at 16 WAP (Table 2). This lack
of variation might be that the cane variety have already achieved its maximum genetic
potentiality. It may then be suggested that adequate attention be directed at improving
this important yield component at breeding stage.

The reports of Van Dillewijn (1952) showed that tillering in sugarcane is affected
by variety, fertilization, cultural and environmental factors. Oworu (1988) also reported
lack of variation on some yield components of sugarcane in rain forest zone of Nigeria.
The observations in this study is consistent wth these reports.

The P levels and methods of placement did not affect brix % (Total Soluble Solids)
and NPK content in sugarcane leaf (Table 5). Obakin (1978) reports on the effects of P
fertilization on sugarcane juice quality showed that an application of upto 56kgP205/ha
had no effect on cane juice quality in derived Savannah Zone of Nigeria. This study
agrees wth this report. The lack of variation in the brix values showed that even at high
P levels there was no detrimental to juice quality since brix values obtained compared
favourably wth recommended minimum brix values (Anonymous, 1990).

In thoTnifn.eSUlt ('eldin plant and first ratoon cr0Ps are presented in the Table 3.
tip! XinpTf; ™?o nSimean yie,d 7/35 obtained at 40kgP205/ha. The least mean
(Table> 3ThP elnp X2 however not s'9nificant|y different from the control

*■ increa“ln p and ’“ned “

signifirantly^^ and 100k9P2°5/ha were

benefit from additional fertilization follo^ng plant elnp °^ P rat°°n Cr°P did n°!
that the residual effect of P fertilizer from nrevin ? Th'S observatlon lhus indicated
first ratoon crop. It can therefore be1 =
always be conducted before application of9p fenn- h adequate soil/foliar tests should
this might lead to reduction in cost of p fertilization subsequent rat00n cr°Ps- since
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Table 2. Effects of P levels and placement
sugarcane (Var Co 957).

--------- - ------- - -------------— “ th I FR POPULATION ‘000/ha

Rate

kgPA/ha

0
40
60
100

Banded I

6850
614.0
587.3
587.6
rir

Furrow

684 3
520.0
511.0
7490
548.5

•Mean____

684.7a
567.0b
549.2c
533.3d
583.6

tJanaeo

1057.0
914.7
9700
970.7
978.1

10505
1100.0
1032 0
1125.3
1076.6

1053.4a
1007 4a
1001 Oa
1047.8a
1027.4

riacemeni tvicaii _____ _________ _________
•Means followed by the same letter(s) In a given column are not significantly from each other by Duncan

Multiple Range Test. (P = 0.05).
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‘Means followed by the same letter(s) in a given column are not significantly different from each other by the Duncan
Multiple Range Test. (P = 0.05).

Table 3. Effects of P levels and placement methods on the yield of sugarcane
(Var Co 957).

Cane Yield (TC/H) _

Fertilizer Rate
(kgP20s/ha)

Banded Furrow ‘Mean
(Plant cane)

Banded Furrow ‘Mean
(1 st ratoon)

0 26.9 23.7 25.3c 37.0 336 35.3a

40 30.9 36.3 33 6a 25.1 26.4 25.8b

60 32.0 23.5 27.8b 30.4 24.5 27.5b

100 20.8 28.0 24.4c 26.4 265 26.5b

Placement Mean 27.6 27.9 27.8 29.7 27.8 28.8

(SE = 2 4) "Means followed by the same letter in any column are not significantly different by the DMRT at P = 0.05.

Table 4. Effects of P levels and placement methods on the % Brix of sugarcane
(Var Co 957).

Fertilizer Rate

kgP^s/ha

Plant Crop First Ratoon

Banded Furrow ‘Mean Banded Furrow ‘Mean

0 21.0 208 20 9a 21.8 203 21.1a
40 20.5 20.9 20.7a 203 21.5 20.9a
60 21.5 21 0 21 3a 23.0 22.1 22.9a
100 220 21.2 21 6a 20.7 222 21 5a

Placement Mean 21.3 21 0 21 5 21.5

Table 5. Effects of P levels and placement methods on the NPK content of
sugarcane leaf.

(SE = 0.2) "Means followed by the same letter in any column is not significantly different by the DMRT at P = 0.05

Fertilizer Rate
(kgPzOs/ha)

% N % P % K

Banded Furrow ‘Mean. Banded Furrow ‘Mean Banded Furrow ‘Mean

0 233 2.30 2.31a 0.11 0.14 0.13a 1.43 1.66 1.55a
40 210 2.20 216a 0.13 013 0.13a 1.55 1.53 1.54a
60 2.10 2.10 2.10a 0.14 013 0.14a 1.85 1.72 1 78a
100 2.10 2.10 2.10a 0.13 0.12 0.13a 1.07 1.59 1 33a

Placement Mean 2.20 2.18 2.20 0.13 0.13 0.13 1.48 1 63 1.58

Response of cane yield to P fertilization have been reported by several workers
(Paris. 1962; Davis and Vlitos, 1968). A survey of 2000 fields done by Humbert (1968)
showed that only about 13% of fields sampled required additional P fertilizer for ratoon
cane while 42% required additional P at time of planting thus indicating that in many
areas of industry substantial reductions in P fertilizer costs could be achieved without
detrimental to yield.

Wood (1989) also showed that fertilizer P is not irretrievably lost due to P retention
by soil. At least 20% of applied P mainly in Al-bound form are used efficiently by
succeeding crops and upto 35% phosphate fertilizer was made available even in
moderately phosphorus fixing soils for succeeding sugarcane crops in South Africa.
These reports are consistent wth this study. An investigation of P fertilization in
subsequent ratoon crops is recommended for further study.
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