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ABSTRACT

A field trial was carried out for two consecu-
tive seasons (1998 and 1999) at Sennar Sugarcane
Company (latitude 13° 33'N and longitude 33°
37'E). The study was meant to examine the impact
of phosphatic and potassium fertilization on plant
cane and its ratoon contents of nitrogen, phospho-
rus and potassium. The treatments comprised of
three levels of potassium (0, 72 and 144 kgK/ha
applied as potassium chloride; three levels of
phosphorus (0, 29 and 58 kgP/ha) applied as triple
super phosphate (TSP); two sugar cane varieties
(Co 6806 and Co 527) grown on three soil series
(Hago, Nasr and Dinder). The treatments were
arranged in a randomized complete block design
and replicated thrice. Plant samples for analysis
were taken at intervals of two months starting four
months from planting up to ten months. The re-
sults showed that the mineral composition of cane
plants was significantly affected by treatments.
Leaf-N was high early in the season (3.23%) and
started to decrease as ths growing season pro-
ceeded (1.8%). The leaf-N values were low to
high according to the standard concentrations. The
leaf-N levels were higher in plant cane than those
of the ratoon. Nasr soil series gave the highest
values followed by Dinder and Hago series. Vari-
ety Co 6806 was better than Co 527. Leaf-P con-
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tent was low according the standard levels ranging
from 0.055 to 0.116%. Variety Co 6806 surpassed
Co 527 in absorption of phosphorus. Leaf-P and
leaf-K in ratoon were higher than those in the
plant cane which indicated the residual effect of
phosphorus and potassium fertilization. Leaf-K
was in fhe insufficient range (1.33 -~ 2.04%).
However, the data showed a significant rise in
leaf-N, and leaf-K of plant cane and ratoon by 5-
9% and 13-14%, respectively.

INTRODUCTION

Sugarcane production and industry expanded
considerably in Sudan in the last four decades.
However, the yield per unit area is well below the
potential yield obtained abroad. This was thought
to be due to the lack of nutrient supply mainly N,

. P, and K. Sugarcane is a heavy feeder crop that

depletes the soil of these essential nutrients, there-
fore, adequate nutrient supply is essential.

Soils of Sudan are inherently deficient in ni-
trogen and are of very low phosphorus contents.
Generally, the most important agricultural soils in
Sudan suffer from nitrogen and phosphorus defi-
ciency (Gobara et al 1993). Because of this, yield

. of most crops in Sudan is very low compared with

that in many areas worldwide.

Fertilization of sugarcane at Northwest Sennar
Scheme in Sudan was mostly limited to nitrogen,
and small areas of the scheme received phospho-
rus, but very little was assigned to the response of
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cane to potassium fertilization (EI-Tilib et a/
2004). Therefore, this investigation was conducted
to estimate the influence of soil type, sugarcane
variety, phosphorus and potassium fertilization on
. the uptake of nitrogen, phosphorus and potassium
by plant cane and its ratoon. '

MATERIALS AND METHODS

A two-year field experiment was conducted in
the seasons of 1998 and 1999 at Sennar Sugar
Company in the Blue Nile State (latitude 13° 33'N
and longitude 33° 37' E). The experimental site
was disc ploughed, finely harrowed, leveled and
ridged at 1.5 meter. The area was divided into
plots 37.5 m? and 1.5 meter apart with 5 rows.

The experiment was carried out on three soil
types using two sugarcane varieties and three lev-
els of phosphatic and potassium fertilizers and
their combinations. The soil types include: Dinder
series classified as, very fine montmorillonite,
isohyperthermic, Typic Chromusterts (Dinder
clay); Hagu series classified as, fine kaolinitic,

isohyperthermic, Ultic Haplustalfs (Hagu sandy
clay) and Nasr series (Nasr sandy clay) occupying
intermediate position between Dinder and Hagu
series classified as fine, montmorillonite, iso-
hyperthermic, Vertic Ustorthents (El-Fadil, 1971).
Properties of the three soil types are presented in
Table (1).

The cane varieties used were the most com-
monly grown in the scheme, namely, Co 6806 and
Co527. Triple superphosphate fertilizer (TSP) was
applied at three levels (0, 64.5 and 129 kg
P,Os/ha) designated as PO, P1 and P2, respec-
tively. The TSP was added in bands along the fur-
row at the time of planting. The rates of the added
potassium were 0, 86 and 172 kg K,O / ha desig-
nated as KO, KI and K2, respectively. The rec-
ommended basal dressing of nitrogen was applied
at the rate of 219 kgN/ha as urea. Both potassium
and nitrogen fertilizers were mixed thoroughly and
broadcasted by hand in continuous band in the
furrow, buried and irrigated immediately two
months after planting.

Table 1. Physical and chemical properties of examined soil series.

Particle size distribution (%)
Bulk
Soil series  Depth (cm)  Coarse sand  Fine sand Silt Clay  Densit
Dinder 0-30 17 6 25 52 1.66
30-50 17 5 24 54 1.78
Nasr 0-30 29 6 L7 48 1.89
30-50 28 7 157 49 - 1.87
Hagu 0-30 41 8 14 37 - 1.88
30-50 39 6 16 39 1.86
Soil Depth pH ECe CEC CaCo, (%) 0.C. TotaIN  AvialP
series (cm) (paste) (dS/m) (mmol/kg soil) e (%) (%) (ug/g)
Dinder 0-30 8.00 0.40 . 640 0.80 091 .. 0.05 22
30-50 8.10 0.43 650 0.80 0.62  0.04 2.6
Nasr 0-30 7.44 0.34 540 2.2 0.94 0.04 1.8
30-50 7.50 0.50 580 2.4 0.58 0.05 3.8
Hagu 0-30 7.05 0.56 460 1.4 0.94 0.04 3.6
30-50 7.08 0.55 430 1.7 0.55 0.03 3.0
Soluble cations and anions (mmol/1) Ex‘(:?na;ifjbk: :;tll)ons
sg;)i::ls ]z:g:)h Na Ca Mg HCO; Exch.Na Exch. K Mr:sbe]:cl(
Dinder 0-30 3.20 1.00 0.20 2.40 3.00 0.92 0.58 1.28
30-50 3.50 1.20 0.40 2.40 4.50 1.87 0.44 1.11
Nasr 0-30 1.25 2.10 1.00 2.80 5.00 0.34 0.66 1.38
30-50 1.40 3.50 1.00 2.60 3.50 0.48 0.50 0.87
Hagu 0-30 1.30 4.00 2.00 2.70 4.70 0.30 0.54 1.65
30-50 1.20 3.20 1.70 2.50 5.10 0.70 0.41 1.42
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Four months after planting, the ridges were
split to cover the base of the growing stools (hil-
ling up). Weeding was performed through the use
of Gezapax and Gezaprim herbicides prior to the
second irrigation. Thereafter, hand weeding was
practiced when necessary. Five stalks were se-
lected randomly from the three inner rows in each
plot and marked.

The parameters were measured at intervals of
two months siarting {voin the 4th month after
planting and continued to the 10th month. The leaf
sample was prepared from four most recently ma-
ture leaves (leaf number 3, 4, 5 and 6 from the top
counting the rolled up spindle leaf as number 1)
and pooled to constitute one sample. The leaves
were cut into small pieces and dried in an oven at
70°C for 48 hours. The dried samples were ground
separately by a grinder 'mill and kept for the
chemical analysis.

The ratoon was considered as the second sea-
son of the crop. Therefore, after cane harvest, the
ratoon was cut to ground level, plots were cleaned,
irrigated and ridges were raised. The ratoon re-
ceived similar doses of nitrogen, potassium and
phosphorus fertilizers as the plant cane. Hand
weeding was performed when necessary but no
herbicides were added. All measurements, sam-
pling and analysis were carried out following the
field and laboratory methods employed for cane
plant in the first year of the study.

Chemical Analysis

Micro-Kjeldahl method was used for plant ni-
trogen determinations. Leaf phosphorus was de-
tected using vanado-molybdate
method described by AOAC (1970). Leaf-
calcium, magnesium, sodium and potassium were
determined using atomic absorption spectropho-
tometer, model 2380, Perkin Elmer. The treat-
ments were arranged in a randomized complete
block design and replicated thrice. Statistical
analysis was performed and the means were sepa-
rated using Duncan Multiple Range Test.

RESULTS AND DISCUSSIONS

Nitrogen

The uptake of nitrogen by cane early in'the
season increased significantly as a result of phos-
phorus application but later it became low. Ac-
cording to Wolf et al (1985), the level of leaf ni-
trogen was sufficient up to the 6™ month but,
thereafter, it was reduced to the lower limit. A

colorimetric

positive correlation between phosphorus and ni-
trogen concentrations of plant shoot was estab-
lished (Bar Yousef et al 1995 and Azcon, et al
1996). The results showed that the influence of
potassium fertilizer on nitrogen uptake by plant
cane was generally negative during the first §
months after planting (Table 2). This could be
explained by. the possible antagonism between
nitrogen and potassium because potassium modi-
fies ammonium (NH'") ion fixation in soils to re-
strict nitrogen availability. This was attributed to
the contraction of clay lattices as a result of potas-
sium application, hence blocking the release of the
fixed ammonium (Somorowska, 1987 and Dalip-
arthy, et al 1994). On the other hand, application
of potassium fertilizer to ratoon increased the ni-
trogen uptake throughout the growth of the plant

‘cane (Table 3). This was almost due to the effi-

cient root system of the ratoon which enabled the
search of nutrients in larger soil volume (Yavda
and Singh, 1992). However, the levels of leaf
nitrogen, phosphorous and potassium were rela-
tively high early in the season and tended to de-
cline towards the end of the season (Mengel &
Kirkby 1978). It was concluded that plant cane
attained its maximum requirement of nutrients at
the age of 6 months when full development of
leaves occurred and the requirement of plant for
these nutrients decreases thereafter.

Phosphorous

Leaf phosphorous content in plant cane
showed an insignificant increase in response to
phosphorous fertilization (Table 4). These insig-
nificant responses to the added phosphorous could
be attributed to the ability of most soils to immo-
bilize the added phosphorous (Barvalle, er al 1995
and Tsadilas, et al 1996). The level of leaf phos-

- phorous in ratoon was significantly increased early
‘in the season when fertilizer phosphorous was

added (Table 5). However, the level of phospho-
rus in both plant cane and ratoon is in the lower
range (Wolf, er al 1985). This may be due to the
phosphorus retention by hydrous iron oxides or
adsorption by clay particles (Elmahi and
Mustafa, 1980). It is worth mentioning that the
ratoon' leaf phosphorous content was higher than
that of plant cane. This may suggest that in the
ratoon there would be less fixation of the added
phosphorous and the ‘residual effect of phospho-
rous applied in the first season will be in favour of
the ratoon” (Korndorfer and Alcarde, 1992).
Addition of potassium fertilizer did not affect the
level of leaf phosphorous in  plant cane
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Table 2. Mean leaf nitrogen content (%) of plant cane as affected by treatments

4 months from planting 6 months from planting ) § months from planting 10 months from planting
Variety Fertilizer rate Soil series MVE Soil series MVi Soil series MVE Soil series MVE
K E Dinder  Nasr Hazu Dinder Nasr Hagu Dinder Nasr Hagu Dinder Nasr Hagu
PO 245 3.10 1.52 240 3.20 2.00 2.13 2.39 1.51 1.50 1.95 1.60
KO Pl 240 2.80 1.89 2.10 341 2.22 2.02 246 1.57 141 1.95 1.56
P2 244 3.40 L7 233 3.50 1.90 2.17 220 1.36 1.45 1.79 1.38
PO 2.50 2.98 1.69 222 3.70 1.95 222 2.18 1.49 1.33 1.96 1.60
Co 6806 K1 Pl 2.62 2.67 1.65 2.3% 272 3.80 1.91 2.54a 2.10 230 145 1.93a 1.38 1.93 1.52 1.61b
P2 2.49 3.10 1.68 248 3.06 2.07 2.03 1.81 149 1.44 1.88 1.54
PO 2.50 2.76 1.59 223 342 2.08 2.20 1.78 1.48 1.45 1.84 1.60
K2 Pl 2.72 3.05 1.65 223 3.3 195 2.18 2.19 1.36 1.30 1.92 1.58
P2 2.54 2.88 1.80 225 3.24 2.16 2.00 1.74 1.39 132 1.75 1.55
PO 2.70 348 1.56 2.10 2.60 1.83 2.00 2.03 1.17 1.35 1.82 1.50
KO0 P1 2.61 395 1.60 2.19 3.00 2.00 1.96 213 129 1.30 1.67 1.63
P2 2.53 343 1.67 2.10 317 1.80 2.00 2.02 1.30 1.30 1.69 1.31
PO 2.58 3.20 1.50 210 3.05 1.89 1.80 2.00 1.42 1.46 1.60 1.60
Co 527 Kl Pl 2.7) 398 . 1.63 2.56a 213 3.38 1.99 2.36b 2.02 1.98 1.40 1.77b 1.40 1.76 1.76 1.76a
P2 2.80 290 1.42 212 2.53 2.00 1.95 2.09 133 1.40 1.82 1.66
PO 2.56 3.80 1.52 220 3.56 1.94 1.80 2.10 1.39 1.30 1.71 1.59
K2 Pl 2.69 343 1.56 2.16 345 1.86 2.08 2.06 1.31 1.45 1.70 1.70
P2 2.68 3.19 1.50 1.96 2.55 2:12 1.90 2.00 1.36 1.45 1.85 1.69
MSE 2.58b 3.23a 1.61c 2.22b 32la 1.98¢c 2.04b 2.08a 1.39¢ 1.34¢ 1.81a 1.58b
Main K effect Main K effect Main K effect Main K effect
KO - K1 K2 KO0 Kl K2 KO K1 K2 KO K1 K2
2.51a 245b 247b 2.44b 25la 2.42b 1.87a 1.84b 1.81c 1.56b 1.61a 1.60a
Main P effect Main P effect Main P effect Main P effect
PO Pl P2 PO Pl P2 PO Pi P2 PO Pl P2
2.44b 2.53a 2:45b 242b 2.54a 241b 1.84b 1.88a 1.78¢ 1.60a 1.61a 1.57b
Variety SE = 0.01 Variety SE = +0.009 Variety SE = +0.009 Variety SE = +0.004
Soil, K and P SE = $0.014 Soil, Kand P SE = +0.011 Soil, K and P SF = #0011 Soil, K and P SE = 10.005
CV = 4.04% CV=313% CV - 432% CV =2.08%
Symbols used in this table and the following tables are explained as follows:P0 = No phosphorus; P1 = 64.5 kg P;O</ha: P2 = 129 kg PO« h.> K . - No potassium, K1 = 86 kg K;Os/ha: K2 = 172 kg K;Os/ha.; MVE = Main varicty

effect; MSE = Main soil effect; CV = CoefTicient of variation.
Means followed by the same letter do not differ significantly using Duncan's Multiple Range Test at | and 5%
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Table 3. Mean leaf nitrogen content (%) of ratoon as affected by treatments

4 months from planting

6 months trom planting

8 months from planting

10 months from planting

Variety SE =10.013 "~
Soil, K and P SE = +0.015
CV =5.96%

Variety SE = £0.009

Soil, K and P SE = £0.011
CV=391%

Variety SE = +0.009

Soil, K and P SE = +0.011

CV =4.74%

Variety SE = £0.011
Soil, K and P SE =10.013
CV=561%

Variety  Fertilizer rate Soil series MVE Soil series MVE Soil series MVE Soil series MVE
K P Dinder Nasr Hagu Dinder Nasr Hagu Dinder Nasr Hagu Dinder Nasr Hagu
PO 1.60 1.63 1.79 1.97 1.78 1.54 1.49 1.69 1.47 1.54 1.49 1.65
KO P1 1.87 1.79 1.99 2.15 1.86 1.83 1.72 1.98 1.53 1.83 1.64 1.89
P2 199 187 204 2.20 1.93 1.85 1.68 2.02 1.49 1.77 1.67 1.88
, PO 1.66 201 202 222 2.10 1.86 1.74 1.83 1.63 1.80 1.43 1.93
Co K1 Pl 2.10. 1.72 218 1.92a 240 2.40 2.04 1982 191 1.87 1.54 1.69a 1.94 1.54 2.00 1.75a
6806 P2 2.10 1.82 192 2.09 1.85 1.84 1.68 1.92 1.52 1.80 1.52 1.82
PO 1.76 200 211 2.16 2.08 1.87 1.75 1.86 1.52 1.88 1.60 1.89
K2 Pl 2.00 1.80 1.79 2.05 1.84 1.74 1.70 1.81 1.43 1.80 1.62 1.74
P2 1.70 166 180 2.16 1.92 1.70 1.70 1.78 1.53 1.75 1.61 1.85
PO 1.2 - 1.77 152 2.00 1.72 1.59 1.50 1.57 1.35 1.58 1.48 1.52
KO Pl 1.90 198 1.99 224 1.89 1.78 1.60 1.77 1.62 1.62 1.80 1.65
P2 1.96 1.89 2.00 221 1.85 1.73 1.65 1.67 1.45 1.68 1.70 1.65
PO 1.72 195 175 2.12 1.93 1.77 1.62 1.86 1.52 1.73 1.76 1.75
Co527 K1 P1 2.05 215 210 1.86b 2.31 2.19 1.93 195b  1.65 1.93 1.76 1.656  1.79 1.81 1.78 1.71b
P2 2.05 190 198 2.30 1.91 1.73 1.74 1.82 1.59 1.76 1.61 1.83
PO 1.74 1.99 1091 2.33 1.93 1.80 1.73 1.84 1.51 1.88 1.87 1.65
K2 P1 2.00 2.00 201 2.16 1.97 1.77 .56 1.72 143 1.68 1.77 1.82
P2 1.79 1.91 1.93 2.00 1.91 1.71 1.70 1.73 1.53 1.78 1.77 1.85
MSE 1.86b 1.88b 1.94a 217a  1.95b 1.78¢ 1.67b  1.82a 1.52¢ 1.76a 1.65b  1.79a
Main K effect Main K effect Main K effect Main K effect
KO ¢ K1 K2 K0 Kl K2 KO K1 K2 KO K1 K2
1.84c 1.95a 1.88b 1.90c  2.06a 1.95b 1.63¢ 1.73a  1.66¢ 1.67b 1.76a 1.77a
Main P effect Main P effect Main P effect Main P effect
PO Pl P2, . PO P1 P2 - PO P1 P2 PO Pl P2
1.80c 1.97a  1.91b 1.93b 2.03a 1.94b 1.64b  1.70a  1.68a 1.69b 1.76a 1.74a
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Symbols as defined in Table (2).
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Tab'e 4. Mean leaf phosphorus content (%) of plant cane as affected by treatments

Variety  Fertilizer

4 months from planting

6 months from planting

8 months from planting

10 months from planting

Variety SE = +0.0009

Soil. K and P SE = +0.0011
CV=1053%

Variety SE = 0.001
Soil, K and P SE = +0.0012
CV =9.42%

Variety SE = +0.001
Soil, K and P SE =10.0012
CV=11.50%

Variety SE = +0.0009
Soil, K and P SE = +0.0011
CV=1101%

Soil series MVE Soil series MVE Soil series MVE Soil series MVE
rate
K P Dinder Nasr Hagu Dinder Nasr Hagu " Dinder Nasr Hagu Dinder Nasr Hagu
PO 0.057 0.099 0.094 0.124  0.120 0.083 0.081 0.110  0.081 0.083 0.089 0.073
KO PI  0.055 0.091 0.116 0.108 0.128  0.092 0.076 0.113  0.084 0.076 0.090 0.070
P2 0056 0.105 0.079 0.120 0.129 0.075 0.082 0.108 0.070 0.083 0.080 0.064
PO 0056 0.091 0.096 0.113 0.136 0.080 0.082 0.110 0.079 0.075 0.092 0.072
Co K1 PI 0058 0.083 009 0.080a 0.137 0.141 0.077 0.109a 0.075 0.109 0.076 0.087a 0.080 0.086 0.069 0.079a
6806 P2 0058 009 0.091 0.136 0.111 0.083 0.078 0.103 0.078 0.080 0.088 0.071
PO 0057 0.083 0.088 0.114 0.125 0.085 0.082 0.100 0.078 0.080 0.085 0.073
K2 Pl 0.061 0.095 0.089 0.113  0.117 0.078 0.080 0.103 0.07t 0.076 0.086 0.069
P2 0.052 0.083  0.097 0.122 0.116 0.086 0.070  0.105 0.072 0.076  0.083 0.071
PO  0.055 0.097 0.066 0.111  0.091 0.064 0.066 0.090 0.060 0.076  0.093 0.060
KO P1 0052 0.108 0.072 0.091 0.103 0.070 0.064 0.094 0.066 0.073 0.085 0.065
P2 0050 0.088 0.091 0.083 0.094 0.074 0.065 0.086 0.063 0.074 0.084 0.050
PO  0.052 0.083  0.077 0.124  0.091 0.071 0.059 0.086 0.070 0.083 0.080 0.062
Co527 K! Pl 0052 0.101 0.083 0.077b . 0.134  0.097 0.071 0.093b 0.063 0.083 0.070 0.073b 0.083 0.087 0.070 0.076b
P2 0069 0.086 0.095 0.124  0.091 0.072 0.065 0.100 0.069 0.076  0.094 0.069
PO 0050 0099 0.095 0.113  0.110 - 0.070 0.058 0.091 0.069 0.073  0.086 0.063
K2 Pl 0.052 0.091 0.083 0.102 0.108 0.078 0.065 0.090 0.064 0.083 0.086  0.065
P2 0.052 0.091 *" 0.099 0.113  0.091 0.076 0.060 0.090 0.070 0.088 0.095 0.068
MSE 0.055¢  0.092a 0.089b 0.116a 0.110b 0.077c 0.071b 0.098a 0.072b 0.079b 0.087a 0.067¢
Main K effect Main K effect Main K effect Main K effect
KO0 Kl - K2 KO Kl K2 Ko K1 K2 KO K1 K2
0.080a 0.078a 0.079a 0.098b 0.105a 0.101b 0.081a 0.081a 0.07%a 0.076a 0.077a 0.078a
Main P effect Main P effect Main P effect Main P effect
PO Pl P2 PO Pl P2 PO Pl P2 PO Pl P2
0.078a 0.080a 0.080a 0.101a 0.103a 0.100a 0.081a 0.080a 0.080a 0.078a 0.078a 0.077a

Symbols as defined in Table (2).
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Table 5. Mean leaf phosphorus content (%) of ratoon as affected by treatments

Variety ~ Fertilizer

4 months from planting

Soil series MVE

6 months from planting

8 months from planting

10 months from planting

Variety SE = +0.0008
Soil, K and P SE = +0.001
CV =17.53%

Variety SE = +0.0009
Soil, K and P SE = +£0.0011
CV =17.16%

Variety SE = +0.0007
Soil, K and P SE = £0.0009
CV =17.55%

Variety SE = +0.007
Soil, K and P SE = +0.008
CV =6.99%

Soil series MVE Soil series MVE Soil series MVE
rate
K P : Dinder Nasr Hagu Dinder Nasr Hagu Dinder Nasr Hagu Dinder Nasr Hagu
PO 0.078  0.100 0.095 0.106 0.110 0.096 0.057  0.090 - 0.084 0.067 0.085 0.070
KO0 P! 009 0.111 0.105 0.115 0.115 0.114 0.099 0.106 0.088 0.078 0.094 0.080
P2 0.104 0.114 0.105 0.120 0.118 0.112 0.099 0.107 0.081 0.078 0.094 0.075
PO 0085 0.121 0.106 0.115 0.120 0.115 0.096 0.096 0.092 0.075  0.080 0.080
Co K1 Pl 0.106  0.096 0.114 0.101a 0.126 0.133 0.126 0.113a 0.103 0.097 0.086 0.094a 0.079 0.086 0.082 0.092a
6806 P2 0108 0102 0.100 0.112 0.105 0.113 0.097 0.100 0.084 0.078 0.085 0.074
2 PO 0089 0.121 0.111 0.114  0.120 0.116 0.095 0.098 0.086 -0.078  0.090 0.079
K2 P1 0.101  0.110  0.093 0.108 0.113  0.106 0.092 0.096 0.079 0.074  0.092 0.070
P2 0.083 0.091 0.093 0.110 0.105 0.103 0.090 0092 0.084 0.071  0.089 0.074
PO : 0.073  0.099 0.080 0.092 0.104 0.101 0.085 0.090 0.080 0.076 0.082 0.071
KO PI 0.090 0.109 0.104 0.100 0.111 0.113 0.088  0.099 .0.095 0076 0.095 0.077
P2 0.091 0.102 0.100 0.098 0.107 0.104 0.090 0.092 0.083 0.078 0.086 0.074
PO 0.082 0.108 0.09] 009 0.114 0.112 0.091 0.105 0.089 0.083 0.097 0.080
Co527. KI Pl 0.090 0.118 0.109 0.098b 0.100 0.128 0.122 0.1086 0.079  0.107 0.103 0.091b 0.075 0.092 0.081 0.080a
P2 0099 0106 0.105 0.111 0.115 0.112 0.099 0.103 0.095 0.091 0.089 0.087 -
PO 0080 0.105 0.099 0.103  0.111 '0.109 0.093  0.101 0.087 . 0.087 0.094 0.075
K2 Pl 0.088  0.109 .- 0.101 0.094 0.115 0.107 0.075  0.095 0.082 0.072  0.090 0.082
P2 0080 0.105 " 0.102 0.088 0.112  0.109 0.086  0.096- 0.091 0.080 0.091 0.087
MSE 0.0?0c _0.107a_ 0.101b 0.106c 0.114a 0.111b 0.091b  0.098a 0.087c 0.091a -0.090a 0.077a
Main K effect Main K effect Main K effect Main K effect
KO K1 K2 KO Ki K2 KO Kl K2 KO K1 K2
0.098b 0.103a  0.098b 0.108 0.115a 0.108b 0.091b 0.096a 0.090b 0.080a 0.097a 0.082a
Main P eflect : Main P effect Main P effect Main P effect
-~ PO Pl P2 - PO P1 P2 PO Pl P2 PO P1 P2
0.096c  0.103a  0.099b 0.109b 0.114a 0.109b 0.091a 0.093a 0.093a 0.080a 0.096a 0.082a
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Symbols as defined in Table (2).
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Table 6. Mean leaf potassium content (%) of plant cane as affected by treatments

Fertilizer rate

4 months from planting

6 months from planting

8 months from planting

10 months from planting

Variety SE = +£0.01
Soil. K and P SE = £0.012
CV =5.40%

Variety SE = +£0.011
Soil. K and P SE = +0.014
CV =536%

*ariety SE = +0.009
S -LKandP SE=+0.011
Y =4.62%

Variety SE = +0.01
Soil. K and P SE = 10.012
CV=3527%

Variety Soil series MVE Soil series MVE Soil series MVE Soil series MVE
K P Dinder Nasr Hagu Dinder  Nasr Hagu Dinder  Nasr Hagu Dinder  Nasr Hagu
PO 1.30 1.40 1.40 1.95 1.88 1.76 1.92 2.17 1.69 1.57 1.68 1.54
KO Pl 1.29 1.25 1.78 1.74 1.99 2.00 1.87 2.21 1.80 1.60 1.66 1.56
P2 1.30 1.70  2.00 1.92 2.10 2.03 1.98 2.25 1.75 1.59 1.62 1.70
PO 1.35 1.71 1.52 1.88 223 1.78 2.09 2.30 1.73 1.61 1.90 1.63
Co K1 Pl 1.46 1.28 1.71 1.54a 235 227 1.83 2.01a 2.03 2.20 1.74 1.98a 1.78 1.70 1.65 1.69a
6806 P2 1.31 1.81 1.78 2.12 2.12 2.05 1.81 2.26 1.81 1.48 1.91 1.71
PO 1.35 1.60 1.55 1.87 223 1.95 2.04 2.15 1.76 1.70 1.82 1.66
K2 Pl 1.48 1.45 1.80 1.92 1.85 1.97 2.07 2.06 1.67 1.64 1.66 1.80
P2 1.43 1.69 202 1.96 241 2.24 1.95 2.33 1.74 1.79 1.82 1.86
PO 1.26 1.40 1.48 1.52 1.78 1.55 1.62 1.77 1.33 1.52 1.83 1.35
KO0 Pl 1.25 1.60 1.55 1.62 2.04 1.70 1.60 1.88 1.49 1.53 1.70 1.47
P2 1.27 1.53 - '1.80 1.58 1.96 1.98 1.65 1.88 1.66 1.56 1.83 1.30
PO 1.23 1.42 1.56 1.53 1.89 1.75 1.46 1.83 1.71 1.70 1.67 1.50
Co527 Kl Pl 1.40 1.83 164 145 189 2.10 1.74 1.79b 1.73 1.92 1.64 1.67b 1.92 1.93 1.59 1.64b
P2 1.30 1.11 1.30 1.47 1.72 1.66 1.56 1.77 1.48 1.45 1.80 1.45
PO 129  1.67 1.55 1.70 221 1.72 1.49 1.90 1.64 1.57 1.77 1.45
K2 Pl 1.38 1.50 1.65 1.87 2,15 2.01 1.77 1.83 1.59 1.90 1.75 1.66
P2 1.36 1.25 1.49 1.67 1.75 1.77 1.60 1.73 1.54 1.80 1.85 1.50
MSE 1.33¢  1.51b 1.64a 1.81c 2./ 0. 1.86b 1.79b 2.02a  1.65c 1.65b  1.77a  1.58c
Main K effect Main K effect Main K effect Main K effect
KO0 K1 K2 KO k! K2 KO K1 K2 KO = Kl K2
1.48b 1.48b 1.53a 1.84¢ 1.91b 1.96a ! 80b 1.84a 1.82a 1.59¢ 1.68b 1.72a
Main P effect _ Main P effect *.ain P effect Main P effect
PO Pl P2 PO Pl P2 P. Pl P2 PO Pi P2
1.45b 1.52a 1.52a 1.84b  1.95a 1.92a 1 Z0b 1.84a 1.82a 1.63b 1.69a 1.67a

Symbols as defined in Table (2).
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Table 7. Mean leaf potassium content (%) of ratoon as affected by treatments

4 months from planting

6 months from planting

8 months from planting

10 months from planting

Variety SE = +0.016 .
Soil, K and P SE = 10.019
CV =28.10%

Variety SE = +0.009
Soil, K and P SE =+0.011
CV=501%

Variety SE =10.012

Soil. K and P SE = £0.014

CV =6.51%

Variety SE = +0.009
Soil, K and P SE = +0.011
CV =5.02%

Variety  Fertilizer rate Soil series MVE Soil series MVE Soil series MVE Soil series MVE
K P Dinder Nasr  Hagu Dinder Nasr Hagu Dinder Nasr Hagu Dinder Nasr Hagu
PO 1.64 144 138 1.48 1.54 1.38 1.30 1.64 1.45 1:23 1.41 1.50
KO P1 2.12 1.50 1.59 1.65 1.60 1.64 1.53 1.90 1.55 1.48 1.54 1.73
P2 2.15 1.70  1.74 1.64 1.5 1.80 1.43 2.04 1.60 1.40 1.65 1.84
PO 1.90 1.88 1.64 1.72 1.93 1.72 1.58 1.88 1.66 1.47 1.48 1.80
Co K1 Pl 2.50 1.7 180 1.79a 1.90 243 1.90 1.74a  1.80 1.96 1.58 1.65a 1.63 1.65 1.88 1.59a
6806 P2 235 1.82 1.60 1.58 1.85 1.75 1.48 2.00 1.58 1.45 1.61 1,73
PO 2.03 1.85 1.70 1.68 1.90 1.70 1.60 1.89 1.53 1.55 1.60 1.75
K2 P1 2338 1.60 1.50 1.61 1.63 1.66 1.58 1.79 1.50 1.50 1.57 1.66
P2 2.06 1.70 1.52 1.75 2.00 1.65 1.68 1.90 1.62 1.48 1.75 1.78
PO 1.50 1.52  1.15 1.37 1.56 1.48 1.20 1.45 1.30 1.29 1.23 1.45
KO0 Pl 2.00 75 151 1.61 1.76 1.67 1.33 1.70 1.58 1.38 1.53 1.60
P2 2.10 E75 1.58 1.60 1.80 1.74 1.38 1.66 1.50 1.44 1.50 1.70
PO 1.75 1.71 1.34 1.48 1.78 1.70 1.30 1.77 1.50 145 1.48 1.71
Co527 KI P1 2.40 1.95 1.62 1.74b 1.73 2.10 1.86 1.68b 1.50 1.89 1.76 1.56b 1.65 1.57 1.76 1.56b
P2 2.00 1.65 145 1.56 1.75 1.53 1.38 1.71 1.51 1.43 1.35 1.72
PO 1.88 1.85 1.49 1.70 1.90 1735 1.40 1.87 1.54 1.63 1.68 1.65
K2 P1 2.30 1.82 1.58 1.61 1.90 1.75 1.40 1.70 1.47 1.50 1.55 1.85
P2 1.98 1.70 1.44 1.48 1.81 1.52 1.48 1.67 1.47 1.57 1.52 1.76
MSE 2.04a 1.72b  1.53¢ 1.62¢ 1.83a 1.68b 1.47¢ 1.80a 1.54b 1.47¢ 1.54b 1.72a
Main K effect’ Main K effect Main K effect Main K effect
KO Kl K2 KO K1 K2 KO K1 K2 K0 K1 K2
1.67b  1.82a 1.80a 1.62c  1.79a 1.72b 1.53b 1.65a 1.62a 1.49¢ 1.60b 1.63a
Main P effect Main P effect Main P effect Main P effect
PO Pl P2 PO P1 P2 PO Pi P2 PO Pl P2
1.65¢ 1.87a 1.77b 1.65¢c  1.78a 1.70b 1.56b 1.64a  1.62a 1.52b  1.61a 1.59a

Symbols as defined in Table (2).
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560 El-Tilib; Elamin; Elnasikh and Suleiman

significantly except when the plant was 6 months
old. The addition of potassium to ratoon reflected
a significant increase in leaf phosphorous content
relative to the control. This was true when potas-
sium fertilizer was applied at 86-kg K,O/ha (KI),
whereas application of potassium fertilizer at the
rate of 172 kgK,0O/ha (K2) did not show any effect
on the level of leaf phosphorous. These results-
were in agreement with those of Randall, ez al
(1997). The level of leaf phosphorous obtained in
this study ranged from 0.05-0.14, 0.08-0.14 and
0.05-0.12% for Dinder, Nasr and Hagu soil re-
spectively. These ranges were considered low with
reference to the standard concentration 0.15%
(Wolf, et al 1985). Hagu soii recorded the least
leaf phosphorous contei, * ~cause it has the capac-
ity to fix more phospho >us compared with other
soil series (El-Fadil, 1971).

Potassium

Addition of potassium fertilizer manifested a
significant effect on leaf potassium content in both
plant cane and ratoon (Tables 6 and 7). A positive
effect on leaf-K was observed for potassium phos-
phorous interaction in both plant cane and ratoon
experiments. This may be attributed to the syner-
getic interaction between potassium and phospho-
rous and/or to the improved root system due to the
added phosphorous which means more soil vol-
ume for the plant to exploit for potassium (El-
Essawi et al 1995 and Elmahi er al 2002). The
soil types showed significant differences in leaf
potassium level that could be attributed to the
differences in potassium fixing capacity of these
soils. According to El-Fadil (1971), the clay min-
eral was abundantly montmorillonite in Dinder
and Nasr whereas Hagu soil was mostly Kao-

linitic. Therefore, the expected fixation pattern

should be in the order of Dinder > Nasr > Hagu.
The measured values of leaf potassium of plant
grown on Dinder, Nasr and Hagu soil ranged be-
tween 1.23-2.35, 1.11-2.41 and 1.3-2.24%, respec-
tively. These values can be considered medium to
high for the three soil series (Wollf, et al 1985).

Conclusions and recommendations

In conclusion, leaf-N, P and K of sugarcane
and its ratoon were significantly improved by
phosphorus and potassium fertilizers and it was
evident that Nasr series surpassed Dinder and
Hagu series in leaf-P content. The present study

revealed that higher rates ot potassium should be
recommended on Co 6806.
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