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Abstract:

To fulfill the objectives of
this study a field experiment was
conducted. The experiment was
conducted using (phil.8013) cane
variety and lasted for two growth
seasons(2005/2006)and
(2006/2007) under Aswan Gov-
ernorate condition. Twenty four
treatments were evaluated. Two
levels of filter mud cake (0 and 4
t/fed.), three levels of phospho-
rus fertilizer ( 0, 30 and 60 kg
P,Os/fed.) and four methods of
phosphorus applications and in-
teractions were studied. Methods
of P placement included incorpo-
ration of P with the soil before
planting, surface banding appli-
cation at one side of the furrow,
placement in trench at both sides
of the furrow and placement be-
low the cane cutting in the fur-
row at planting. The study aimed
to evaluate the direct effect of
these treatments on the plant cane
(phil.8013) during the growth
season of 2005/2006. However,
the residual effect of the afore-
mentioned treatments on the first
ratoon cane (2006/2007). The
results obtained could be summa-
rized as follows: Adding 4
tons/fed. dry filter mud resulted
in a significant increase in

stalklength, stalk diameter, mill-
able

cane vyield t/fed, sugar yield
t/fed. While, the quality traits
such as brix %, sucrose %, purity
%, sugar recovery % were not
affected significantly. Phospho-
rus fertilization levels up to 60 kg
P,Os/fed exhibited significant
effect for all the studied traits
except Brix, sucrose and sugar
recovery percentage of juice in
plant cane. Incorporating P with
the soil before planting was best
the method for applying P with
reference number of millable
cane /m?, stalk length, stalk di-
ameter, millable cane vyield t/fed
and sugar yield t/fed. this is a
summary for the effect of the
investigated treatments on plant
cane or the 1% ratoon.
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Introduction:

Sugar consumption in
Egypt reached approximately 2.8
million tons per year. Fifty per-
cent of this quantity is produced
from sugar cane while nearly 25
% is coming from sugar beet fac-
tories. The 25% gab between
consumption and production is
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imported yearly from outside the
country. Decreasing this gab is
possible through the expansion of
cultivating sugar crops on new
areas or through increasing the
crop productivity by unit area. In
Egypt, cane sugar industry de-
pends on the commercial sugar-
cane cultivar G.T.54-9 which
occupied 96% from the cultivat-
ed area. This cultivar is classified
as a medium maturity cultivar
(El-Taib et al., 2005).

Press mud is an organic waste of
sugar mills and a rich source of
organic carbon (35-37 %) and
contains 1.0 -1.5 % N, 1.09-
1.53% P and 0.25- 0.66% K.
(Kale 1981).

Phosphorus has long been recog-
nized as an important element in
plant nutrition and considerable
research has been directed to-
wards defining the chemistry of
phosphate in soil system. The
generally small quantities of
available P in soils and its ten-
dency to react with soil compo-
nents to form relatively insoluble
compounds, many of which have
only limited availability to plants,
make it a topic of major im-
portance in soil fertility man-
agement. The major factors in-
fluencing the selection of the rate
and placement of fertilizer are the
crop, soil characteristics; climate,
especially moisture supply; yield
goal; and the cost of the fertilizer
in relation to the sale price of the
crop. Thus, increasing the effi-
ciency of P fertilizers is im-
portant when the economical and

environmental impacts are con-
sidered.

Bokhtiar, et al., (2001) noticed
that, application of press mud
alone increased cane yield by 20-
30% compared to plots receiving
no press mud. Nagaraju, et al.
(2000) noticed that, the integrat-
ed use of press mud cake at 4 t
ha-1 resulted in increasing cane
and sugar yields up to 11 and
9.85%, respectively. Tiwari and
Nema (1999) noticed that appli-
cation of press mud at 6 t ha—1
increased cane and sugar vield.
Similar results were obtained by
Durai, (1997). Sharma, et al.
(2009) noticed that application of
10 tones/acre PMC (press mud
cake) with 80 kg P were not af-
fecting the juice quality and in-
creased the leaf P and K. Mu-
hammad, et al. (2010) found that,
application of press mud into the
soil had increased the sugar yield
and cane juice quality. Bokhtiar
and Sakurai (2005) found that,
Brix of sugar cane did not signif-
icantly affected by the applica-
tion of press mud.

Ismail et al. (2000) studied the
effect of six levels of Phosphorus
(0, 15, 30, 45, 60 and 75 kg P,Os/
fed.) on sugar cane. They ob-
tained a significant influence due
to application on juice quality
and sugar yield up to 60 kg
P,Os/fed. El-Soghier (2003) and
El-Sayed et al. (2005) showed
that increasing phosphorus ferti-
lizer up to 90 kg P,Os/fed. in-
creased juice quality, cane yield,
sugar yield tons/fed. Korndorfer,
et al. (1998) found that the cane
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yield of the plant crop was in-
creased with increasing P rate,
while that of the ratoon crop was
the highest with 120 kg P.
El-Tilib et al. (2004) studied the
effect of three levels of phospho-
rus fertilizer (0, 29 and 58 kg
P/ha) on sugar cane, applied in
bands in the furrow at the time of
planting. Bokhtiar, et al. (2002)
noticed that, nutrient uptake was
also increased with increasing P
rates. Hilton and Nomura (1984)
determined that 45% of P placed
under the sugarcane seed piece
was taken up, whereas 10-15% of
P applied through drip tubing
between rows was absorbed.
While, (Fox 1986) found that
with an adequate fertilization
rate, the best results are usually
obtained by incorporating P in
the entire soil volume. Signifi-
cant residual effects due to
broadcast P treatments in the
plant crop were apparent com-
pared with that of in the first ra-
toon crops. Dardak, et, al. (1990)
noticed that, the incorporation of
phosphate in the subsoil under
the row using sub soil increased
cane yield.

Materials and Methods

To fulfill the objectives of this
study a field experiment was
conducted using (phil.8013) cane
variety and lasted for two growth
seasons (2005/2006 and
2006/2007). Twenty four treat-
ments were evaluated. Two lev-
els of filter mud cake (0 and 4
t/fed.), three levels of phosphorus
fertilizer 0, 30 and 60 Kkg
P,Os/fed. and four methods of
phosphorus applications and in-

teractions were studied. The
methods of application were in-
corporated with the soil before
planting, surface banding appli-
cation at one side of furrow,
placement in trench at both sides
of the furrow and placement be-
low the cane cutting in the fur-
row at planting.

The first ratoon did not receive
any new treatments but it concen-
trated on studying the residual
effect of the previous treatments
which was started in the first
spring plant cane 2005/2006 on
growth, yield and quality of the
first ratoon crop of Phil.8013 va-
riety.

Each replicate included five rows
one meter wide and seven meters
long.Calcium superphosphate
15.5% P,0O5 was the source of P.
The filter mud was taken from
the industrial dump of Kom Om-
bo Sugar mill and dried before
use. Chemical analysis of filter
mud cake is shown in table
(2).Planting date of the experi-
ment was the third week of
March 2005. Twenty eight 3-
buded pieces of cane cuttings
were planted in each furrow. All
plots received basal dressing of
Nitrogen fertilization 210 kg N
[fed. as ammonium nitrate 33.5%
N and 72 kg K,O /fed. as potas-
sium sulphate 48% K,O. Nitro-
gen and Potassium fertilization
rates were divided into two equal
parts in both plant cane and ra-
toon. In plant crops, the first dose
was applied after 60 days from
planting and the second dose was
applied 30 days later. In the first
ratoon, the first nitrogen and po-
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tassium doses were added 30
days after previous crop harvest,
while the second dose was added
30 days after the first one.

Both fertilizers were broadcasted
on soil surface. Irrigation of plant
and first ratoon crops and the
other cultural practices proce-
dures such as hand hoeing and
borer control were practiced
when necessary. Harvesting of
plant crop was took place after
12 months of planting date, while
the first ratoon harvesting was
took place after 11.5 months of
harvesting the plant cane. At har-
vest, plants of the three guarded
rows were harvested, cleaned,
topped to determined millable
stalk yield and top (ton/fed.). 10
stalks were chosen at random and
the following growth criteria
were recorded. Growth criteria:
Stalk length (cm), Stalk diameter
(cm). Yield and vyield compo-
nents: Number of stalks/m?
Millable cane vyield (ton/fed.).
Sugar yield (ton/fed.): were esti-
mated according to the following
equation as described by Herbert
et al.(1973).Sugar yield (ton/fed.)
= Millable cane yield (t/fed.) x
Sugar recovery %.

Juice quality:

A sample of 25 stalks from each
treatment was randomly chosen
at harvest. Sample of the juice
was taken and the following data
were recorded: Juice purity per-
centage was calculated according
to the following equation: Purity
% = Sucrose % / TSS % x 100.
Reducing sugar percentage was
determined according to chemi-
cal control in Egyptian produc-

tion  factories  (Anonymous
1981). Sugar recovery % = [S -
0.4 (B — S)] 0.73. Where, S =
sucrose %; B = Brix %

Soil analysis

The following analyses of soil
samples were carried out: Soil
texture: mechanical analysis of
soil samples was carried out us-
ing the pipette method (Piper,
1950). Soil pH was measured in
1:2.5 (soil: water) suspension
using a glass electrode. Total cal-
cium carbonate was determined
using the Calcimeter method.
Organic matter content was de-
termined by cromic acid method
according to Walkley and Black
(Jackson, 1973). Total soluble
salts were determined in 1:5
(soil: water) extract by measuring
electrical conductivity (Jackson,
1973). Soluble cations; calcium
and magnesium were determined
by versenate method, while sodi-
um and potassium were meas-
ured by flame photometry (Jack-
son, 1973). Available phosphorus
was extracted according to Olsen
methods and measured colori-
metrically by the chlorostannous
phosphomolypdic method Olsen
et al. (1954). Eexchangeable po-
tassium was extracted by ammo-
nium acetate method and meas-
ured by Flame Photometry (Jack-
son, 1973). The soluble anions;
carbonate and bicarbonate were
determined by titration with sul-
phuric acid solution. The chloride
was determined by titration with
silver nitrate solution. The sul-
phate was determined by the tur-
bidity method using barium chlo-
ride (Jackson, 1973). The total
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nitrogen in soil was determined
using the macro Kjeldahl method
(Black et. al 1982).The physical
and chemical characteristics of
the soil are shown in Table (1)
Plant analysis

The full expanded Top Visible
Dewlap (TVD) leaf blade is the
plant tissue often used for sugar-
cane foliar analysis. Plant materi-
als were dried, ground and wet
digested, using the sulphuric acid
and hydrogen peroxide method
(Parkinson and Allen,1975).Total
nitrogen in plant was determined
using the micro Kjeldahl method
(Black, et. al 1982).

Phosphorus in plant was meas-
ured colorimetrically in the wet
extract using the chlorostannous

phosphomolypdic method (Jack-
son, 1973).Potassium in plant
was determined in the wet extract
using Flame Photometry (Jack-
son, 1973).

Statistical analysis:

The experiment was designed as
a factorial experiment in a com-
plete randomized block design.
Each treatment was replicated
three times, replicated area was
1/120 fed. All data obtained from
this study were statistically
analiezed through analysis of
variance(ANOVA) and least sig-
nificant difference (LSD) at 0.05
probability level was applied to
make comparisons among treat-
ment means according to
Snedecor and Cochran (1980).

Table (1) The physical and chemical characteristics of soil samples.

Property Value

Sand (%) 60.24

Silt (%) 16.12

Clay (%) 23.64

Texture Sandy clay loam
Organic matter 0.84
Calcium carbonate (%) 2.48
pH(1:2.5 suspension) 7.62
EC (dS/m) (1:5 extract) 0.30
Soluble ions meq I
Calsium 0.74
Magnesium 0.31
Sodium 0.33
Potassium 0.07
Bicarbonate 0.84
Chloride 0.31
Sulphate 0.3
Total N (%) 0.020
NaHCO; -extractable P (ppm) 5.34
NH,OAC - extractable K 0.77
(meq/100gm soil) '

Each value represent the mean of two determinations
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Table (2) Some chemical properties of the filter mud cake.

Characteristics| . PH ECdSm™| O.C. | C/N |Total nutrients %
(1:25)| (1:5) % | ratio| N P K
Filter mud cake | 6.4 2.64 46.10 | 20.95| 2.2 | 20 | 0.61

RESULTS AND DISUSSIONS
I-Growth traits Stalklength(cm)

Stalk length (cm) of plant cane,
variety phil.8013 responded to
the investigated treatments as
presented in table 3. Adding 4
tons/fed. dry filter mud resulted
in a significant increase in the
stalk length of cane compared
with the control treatment (0
tons/fed.). The higher length of

stalk was resulted from the appli-
cation of 60 kg/fed. P,Os. Meth-
ods by which phosphatic fertiliz-
ers were applied had also a sig-
nificant effect on stalk length of
cane. The best methods for ap-
plying P were with incorporating
P with the soil before planting or
the addition below the cane cut-
ting in the furrow at planting.

Table (3): Direct and residual effects of filter mud cake, rates of phosphorus
fertilizer and methods of phosphorus placement and their interactions on
the stalk length of sugar cane variety (Phil.8013) at harvest of plant crop

and first ratoon.
b Plant cane 2005/2006 First ratoon 2006/2007
rates P placement methods P placement methods
ML [M2 [M3 [M4 [Mean [ML [M2 [M3 [M4 [ Mean
Without filter mud cake Without filter mud cake
PO 2493 | 2493 | 2493 | 2493 | 249.3 | 240.3 | 240.3 | 240.3 | 240.3 | 2403
P1 261.6 | 256.6 | 254.6 | 261.3 | 2585 | 260.0 | 258.3 | 259.0 | 255.6 | 258.2
P2 2713 | 2640 | 264.0 | 270.0 | 267.3 | 265.3 | 261.0 | 261.3 | 263.3 | 262.7
Mean 260.7 | 256.6 | 256.0 | 260.2 | 258.4 || 255.2 | 253.2 | 2535 | 253.1 | 253.7
Adding 4 tons/fed. dry filter mud cake Adding 4 tons/fed. dry filter mud cake
PO 263.0 | 263.0 | 263.0 | 263.0 | 263.0 | 246.6 | 246.6 | 246.6 | 246.6 | 246.6
P1 286.0 | 277.0 | 280.0 | 286.0 | 282.2 | 265.6 | 264.3 | 265.3 | 265.0 | 265.0
P2 287.6 | 282.6 | 284.6 | 286.6 | 285.4 | 269.0 | 268.3 | 268.6 | 269.6 | 268.9
Mean 278.8 | 274.2 | 275.8 | 278.5 | 276.8 | 260.4 | 259.7 | 260.2 | 260.4 | 260.2
Mean 269.8 | 265.4 | 265.9 | 269.3 257.8 | 256.5 | 256.8 | 256.7
PO | 256.1 | 256.1 | 256.1 | 256.1 | 256.1 | 243.0 | 243.0 | 243.0 | 243.0 | 243.0
§ P1 | 2738 | 266.8 | 267.3 | 273.3 | 2704 | 260.3 | 258.8 | 259.6 | 257.8 | 261.6
= P2 | 2795 | 2733 | 2743 | 2783 | 2763 | 267.1 | 264.6 | 265.0 | 266.5 | 265.8
F test F *% e
P=4.80 M=2.83 P=3.45 M=N. S
L.SD. F P=6.78 F M=N.S FP=N.S F M=N.S
at 5% P M=4.90 FP M=N.S PM=N.S FP M=N.S

The data in table (3) clearly indi-
cate that the best stalk length re-
sponse was obtained from the
interaction between adding four

tons/fed. dry filter mud cake and
60 kg P,Os/fed. While, interac-
tion between adding dry filter
mud cake and incorporating of P
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with the soil before planting rec-
orded the highest value (278.8
cm). The interaction between
rates of P and different placement
methods significantly affected
stalk length. The highest values
was found under the high rate of
P fertilizer incorporated with the
soil before planting. The interac-
tion between adding dry filter
mud cake, P rates and different
placement methods was not sig-
nificantly affecting the stalk
length of cane. Significant was
residual effects due to filter mud
cake and rate of P application on
the stalk length of cane was rec-
orded, while, no significant re-
sidual effect was obtained due to

methods of applying phospho-
rus.These results are in agree-
ment with those of EI-Sogheir et
al. (2003), El-Sayed et al. (2005),
Dardak, et, al. (1990) and Fox
(1986)

Stalk diameter (cm)

Diameter of cane stalk was in-
creased due to the addition of
filter mud cake to the soil and
due to increasing the rate of ap-
plied phosphorus (table
4).However the role of methods
of applying P was better when
the fertilizer was either incorpo-
rated with the soil before planting
or placed below the cutting at
planting time.

Table (4): Direct and residual effects of filter mud cake, rates of phosphorus fertiliz-
er and methods of phosphorus placement and their interactions on the stalk diame-
ter (cm) of sugar cane variety (Phil.8013) at harvest of plant crop and first ratoon.

p Plant cane 2005/2006 First ratoon 2006/2007
rates P placement methods P placement methods
ML [M2 [M3 [M4 [Mean [ M1 [ M2 [M3 [ M4 [ Mean
Without filter mud cake Without filter mud cake
PO 2.38 2.38 2.38 2.38 2.38 2.40 2.40 2.40 2.40 2.40
P1 2.57 2.55 2.55 2.57 2.56 2.56 257 2.59 2.59 2.58
P2 2.66 2.62 2.63 | 2.63 2.63 257 254 | 255 2.58 2.56
Mean 2.54 2.51 252 | 253 2.52 2.51 250 | 251 2.52 2,51
Adding 4 tons/fed. dry filter mud cake Adding 4 tons/fed. dry filter mud cake
PO 2.50 2.50 2.50 2.50 2.50 247 247 2.47 247 2.47
P1 2.71 2.64 2.63 2.71 2.67 2.59 2.58 2.59 2.60 2.59
P2 2.76 2.68 2.68 2.74 2.71 2.62 2.60 2.62 2.62 2.61
Mean 2.66 260 | 260 | 2.65 2.63 256 | 255 | 2.56 2.56 2.56
Mean 260 | 256 | 256 | 259 253 | 253 | 254 | 254
PO | 2.44 244 2.44 2.44 244 244 244 244 244 244
c
S | P1| 264 2.59 259 | 2.64 2.62 258 | 257 2.59 2.59 2.58
= P2 | 2.71 2.65 2.65 2.68 2.67 2.59 2.57 2.59 2.60 2.59
F test F *% *k
P=0.05 M=0.02 P=0.03 M= N.S
LSD. | FpP=N.S F M=0.03 F P=0.04 F M=N.S
at 5%
P M=0.03 FP M=N.S P M=N.S FP M=N.S
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Interactions between rates of P
application and methods by
which P was applied were signif-
icant and gave the best results at
the rate of 60 kg P,Os/fed. incor-
porated with the soil before
planting (table 4). These results
generally indicated that sugar
cane variety Phil. 8013 can use
the dose of applied P more effi-
ciently when added with four
tons/fed. dry filter mud cake as
reflected in increasing stalk di-
ameter. Application of 60 kg
P,Os/fed.gave the best result in
stalk diameter when added with
four tons/fed. dry filter mud cake.
However, interaction between
adding filter mud cake and meth-
od of applying P gave the higher
stalk diameter (2.66 cm) due to
addition of four tons/fed. dry fil-
ter mud cake and incorporating P
with the soil before planting. In
the same time, the interaction
between rates of phosphorus and
method of applying P was signif-
icantly affected stalk diameter.
The highest values were found
due to the high rate of P fertilizer
and incorporated with the soil
before planting method (2.71
cm). Adding four tons/fed. dry
filter mud cake, application of
60 kg P205/fed. incorporated
with the soil before planting gave
the best value on stalk diameter
(2.76 cm). Significant residual
effects was obtained due to filter
mud cake and rates of P applica-
tion on the stalk diameter of
cane. While, no significant resid-
ual effects due to methods of ap-
plying phosphorus ( Ismail, et al.

2000. Dardak, et, al. 1990. Fox,
(1986).

11- Cane yield and yield con-
tributing traits

Number of stalks/m’

The results obtained in table 5
indicated that the number of mil-
lible cane per m? was increased
significantly due to increasing
the rates of P application and not
significantly as a result of adding
filter mud cake. The best method
for applying phosphorus was the
incorporation of P with the soil
before planting followed by
placement P below the cane cut-
ting at planting. In the presence
of filter mud, increasing the rates
of P gave better results in in-
creasing the number of millible
cane per m? while, the interac-
tion between filter mud and
methods of P application on the
number of millible cane per m?
was not significant. Interaction
between filter mud, rates of P
fertilizer and methods of P appli-
cation on the number of millible
cane per m?was not significant.
Decomposition of filter mud in
the soil might have a direct effect
in enhancing the availability of
the applied phosphorus in the soil
which might activate the tillering
of plant cane. No significant re-
sidual effect due to filter mud
cake and methods of applying
phosphorus on the number of
stalks/m®. While, a significantly
residual effects due to rates of P
application the third phosphorus
levels (60 kg P,Os/fed.) on the
number of millible cane m? (9.68
m?) in first ratoon. These results
are in agreement with those of
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El-Sogheir et al. (2003), El- al. (1990) and Fox, (1986).

Sayed et al. (2005), Dardak, et,
Table (5): Direct and residual effects of filter mud cake, rates of
phosphorus fertilizer and methods of phosphorus placement and
their interactions on the number of millable cane / m? of sugar cane
variety (Phil.8013) at harvest of plant crop and first ratoon.

P Plant cane 2005/2006 First ratoon 2006/2007
rates P placement methods P placement methods
ML [M2 [M3 [M4 [Mean [ M1 [ M2 [ M3 [ M4 [ Mean
Without filter mud cake Without filter mud cake
PO 9.56 9.56 9.56 9.56 9.56 9.61 | 961 | 9.61 | 961 9.61
P1 10.04 | 9.85 | 9.90 | 9.95 994 | 9.66 | 9.66 | 9.61 | 9.61 9.64
P2 10.14 | 9.95 9.95 | 10.09 | 10.03 | 9.71 | 9.71 | 9.66 | 9.71 9.69
Mean 991 | 9.79 | 9.80 | 9.87 984 | 9.66 | 9.66 | 9.63 | 9.64 9.65
Adding 4 tons/fed. dry filter mud cake | Adding 4 tons/fed. dry filter mud cake
PO 966 | 9.66 | 9.66 | 9.66 966 | 9.61 | 9.61 | 9.61 | 9.61 9.61
P1 10.09 | 995 | 9.95 | 10.04 | 10.01 | 9.66 | 9.66 | 9.66 | 9.76 9.68
P2 10.19 | 10.00 | 9.95 | 10.14 | 10.07 || 9.66 | 9.66 | 9.61 | 9.71 9.66
Mean 9.98 | 9.87 | 9.85 | 9.95 991 | 964 | 9.64 | 9.63 | 9.69 9.65
Mean 9.95 | 9.83 | 9.83 | 9.91 9.65 | 9.65 | 9.63 | 9.67
PO | 961 | 961 | 961 | 961 9.61 | 9.61 | 9.61 | 9.61 | 9.61 9.61
c
S | P1| 1007 | 990 | 993 | 10.00 | 9.97 | 9.66 | 966 | 9.64 | 9.68 9.66
= P2 | 10.16 | 9.97 | 995 | 10.11 | 10.05 | 9.68 | 9.68 | 9.64 | 9.71 9.68
F test F N. S N. S
LSD P=0.19 M=0.04 P=0.06 M=N. S
at. 5'%' FP=N.S F M=N.S F P=0.08 F M=N.S
P M=0.07 FP M=N.S P M=N. S FP M=N.S

Millable cane vield (t./fed)

The separate and combing ef-
fect of filter mud, rates of applied
phosphorus and methods of P
application on the yield of milla-
ble cane is presented in table 6
and figs (1,2,3). Adding 4
tons/fed. filter mud increased the
yield of millable cane from 49 to
53 tons/fed. Cane yield respond-
ed positively to the rates of ap-
plied phosphorus. Adding the
highest rate of P (60 kg
P,Os/fed.) resulted in an increase
of more than 11 tons millable
cane/fed. compared to the control
(zero kg P,Os/fed.).

Methods of applying P were
the least effective factor on cane
yield with the best yield when P

was incorporated with the soil
followed by placement P below
cane cutting at planting. Interac-
tions between the experimental
treatments on cane yield were
significant except that interaction
between filter mud and methods
of P application (table 6).

Data presented in table (6) sum-
marized the interaction between
filter mud cake, phosphorus rates
and method of applying P. Max-
imum cane yield (59.3 ton/fed)
was obtained due to the addition
of 4 tons filter mud and 60 kg
P,Os/fed. incorporated with the
soil. The second maximum vyield
(58.1 tons/fed) was resulted from

applying 60 kg
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P205/fed. incorporated with the method by which P was applied
soil. The interaction between the had no significant effect on the
addition of filter mud and the millable cane yield (table 5).
54 -
53 -
252 -
£51
=
S 50 -
>
pe) 49
S as -
47 ~

(0] 4
Adding dry filter mud cake (tons/fed.)

Fig.1. Effect of filter mud cake on cane yield (tons/fed.) of plant
cane variety (Phil.8013)

0 30 60

Application of phosphorus fertilizer
(kg P205/fed.)

N Wb o
o O O O O
| | | | J

Cane yield (tons/fed)

=
o
|

o

Fig.2. Effect of application of phosphorus fertilizer on cane yield
(tons/fed.) of plant cane variety (Phil.8013)

52.5
52 +

51.5
51
50.5
50
49.5 +
49
M1 M2 M3 M4

Methods of applying phosphorus

Cane yield (tons/fed)

Fig.3. Effect of application methods of phosphorus on cane yield
(tons/fed.) of plant cane variety (Phil.8013)

Y9



Assiut J. of Agric. Sci., 43(3) June(100-126)

Significant residual ef-
fect was obtained due to filter
mud cake, rate of P application
and methods of applying phos-
phorus on cane yields. Residual
effects due to the placement of P
below the cane cutting in the fur-

row at planting was significant.
Simlar results were obtained by
Nagaraju, et al. (2000), Tiwari
and Nema (1999), EI-Soghier
(2003), El-Sayed et al. (2005),
Muhammad, et al. (2010), Fox
(1986) and Dardak, et, al. (1990)

Table (6): Direct and residual effects of filter mud cake, rates of
phosphorus fertilizer and methods of phosphorus placement and
their interactions on the cane yield (tons/fed) sugar cane variety
(PhilL.8013) at harvest of plant crop and first ratoon.

Plant cane 2005/2006 First ratoon 2006/2007
P placement methods

P
rates

P placement methods

ML [M2 [M3 [ M4 [Mean [ M1 [ M2 [ M3 [ M4 [ Mean

Without filter mud cake Without filter mud cake
PO 41.94 | 41.94 | 4194 | 41.94 | 4194 | 3815 | 3815 | 3815 | 38.15 | 38.15
P1 52.68 | 51.21 | 50.40 | 52.17 | 51.61 | 43.61 | 4352 | 44.00 | 44.18 | 43.83
P2 56.88 | 52.37 | 52.25 | 5532 | 54.20 | 46.34 | 4533 | 4521 | 4591 | 45.69
Mean 5050 | 4850 | 48.19 | 49.81 | 49.25 | 42.70 | 42.33 | 42.45 | 4275 | 4256

Adding 4 tons/fed. dry filter mud cake Adding 4 tons/fed. dry filter mud cake

PO 46.85 | 46.85 | 46.85 | 46.85 | 46.85 | 39.84 | 39.84 | 39.84 | 39.84 | 39.84

P1 56.27 | 5457 | 54.36 | 55.98 | 5529 | 46.55 | 46.24 | 46.29 | 46.75 | 46.46

P2 59.34 | 56.20 | 55.95 | 57.93 | 57.35 | 47.88 | 46.98 | 46.92 | 47.93 | 47.43
Mean 54.15 | 5254 | 52.38 | 53.58 | 5347 | 44.76 | 4435 | 4435 | 4484 | 4458
Mean 5233 | 50.52 | 50.29 | 51.70 43.73 | 4334 | 43.40 | 43.79

PO | 4439 | 4439 | 4439 | 4439 | 4439 | 39.00 | 39.00 | 39.00 | 39.00 | 39.00
S | PL | 5447 | 5289 | 52.38 | 54.07 | 53.45 | 4508 | 44.88 | 4515 | 45.46 | 45.15
s P2 | 5811 | 54.29 | 54.10 | 56.62 | 55.78 | 47.11 | 46.15 | 46.07 | 46.92 | 46.56
FtestF = **
P=0.88 M=0.36 P=0.41 M=0.19

LSD.at | FP=124 F M=N.S F P=0.57 F M=N.S

o% P M= 0.63 F P M=0.89 P M=0.32 FPM=N.S

111. Juice quality traits and sugar vield/fed.

Brix percentage

Brix is the percentage of
total soluble solids in cane juice.
The separate effect of adding 4
tons/fed. filter mud cake had no
significant effect on the values of
brix in juice. Similar results were
obtained from all interactions
between the investigated treat-
ments. However, the addition of
30 or 60 kg P,Os/fed. affected the

Brix values of juice significant
(table 7). Methods of applying P
had a significant effect of Brix
values where adding P below
cane setts gave the least signifi-
cant effect on cane Birx com-
pared with all methods of P ap-
plication. No significant residual
effects due to filter mud cake and
methods of applying phosphorus
were found. While, a significant

VYo




Hassanien et al. 2012

residual effects due to filter mud
cake and methods of applying
phosphorus were found. While, a
significant residual effect due to
rates of P application was result-
ed the third phosphorus level (60
kg P,Os/fed.) had the highest ef-

fect on Birx percentage of cane
juice of the first ratoon. Sharma,
et al. (2009), Bokhtiar and Sa-
kurai (2005), Ismail et al. (2000)
El-Soghier (2003) and EIl-Sayed
et al. (2005) found similar re-
sults.

Table (7): Direct and residual effects of filter mud cake, rates of
phosphorus fertilizer and methods of phosphorus placement and
their interactions on the Birx percentage of sugar cane variety

(Phil.8013) at harvest of plant crop and first ratoon.
Plant cane 2005/2006 First ratoon 2006/2007
P P placement methods P placement methods
raes "mM1 [M2 [ M3 [ M4 |[Mea | MI [ M2 [ M3 [ M4 | Mea
n n
Without filter mud cake Without filter mud cake
21.9 21.9 21.9 21.9 22.0 220 | 220 220
PO 4 4 4 4 21.94 1 1 1 1 22.01
231 | 229 | 232 | 227 221 | 227 | 223 | 223
P1 8 9 8 3 23.04 5 0 3 1 22.37
233 | 23.0 | 228 | 226 228 | 224 | 230 | 231
P2 1 5 3 2 22.95 8 3 0 8 22.87
Mean 228 | 226 | 226 | 224 223 | 223 | 224 | 225
1 6 g 3 22.64 5 8 4 0 22.42
Adding 4 tons/fed. dry filter mud cake | Adding 4 tons/fed. dry filter mud cake
222 | 222 | 222 | 222 223 | 223 | 223 | 223
PO 4 4 4 4 22.24 9 9 9 9 22.39
22.8 23.1 23.2 23.0 235 230 | 221 22.8
P1 6 3 4 5 23.07 0 0 5 0 22.86
226 | 229 | 235 | 223 229 | 232 | 230 | 231
P2 6 1 1 5 22.86 3 0 7 6 23.09
Mean 225 22.7 23.0 225 229 228 | 225 22.7
9 6 0 5 22.72 4 6 3 8 22.78
Mean 22.7 | 227 | 228 224 226 | 226 | 224 | 226
0 1 4 9 4 2 9 4
P | 220 | 22.0 | 220 | 220 222 | 222 | 222 | 222
0 9 9 9 9 22.09 0 0 0 0 22.20
P 23.0 23.0 | 232 22.8 22.8 228 | 222 22.5
1| 2 6 | 6 o | 2306} "3 5 | 3 6 | 2261
L P 229 229 231 224 229 228 | 23.0 231
212 8| 8| 7 9 [ %2N] % 1 | 3 7 | %98
F test F N. S N.S
P=0.52 M=0.34 P=0.53 M=N. S
L-Ss-g/)- FP=N.S F M=N.S FP=N.S F M=0.25
at
° | PM=N.S FPM=N.S P M=0.31 FP M=0.44
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Reducing sugar %

Reducing sugar percent-
age is very important triat for
sugar industry. It is well known
that each molecule of the reduc-
ing sugar prevents the crystalliza-
tion of sucrose molecule during
sugar extraction processes from
sugar cane syrup.

Percentage of reducing
sugar in cane juice was signifi-
cantly affected by the separate
effect of rates of P and methods
of its application. Meanwhile this
triat was not affected by filter
mud application as well as by all
interactions between treatments
as illustrated in table 8. The
highest values of reducing sugar
% in cane juice was obtained
when the crop was not fertilized
by phosphorus as the values of
this triat was nearly 3times its
values in the P fertilized cane.
This indicates the role of P appli-
cation on the quality and produc-
tivity of sugar yield from cane
plants.

The results obtained in
table (8) indicate that, application
of filter mud cake had no signifi-
cant effect on the reducing sugar
percentage of cane juice. Howev-
er, the reducing sugar percentage
of cane juice was significantly
affected by rates and methods of
applying P. The best phosphorus
rates to obtain the lowest value of
reducing sugar % was obtained
with the adding of 30 Kkg
P,Os/fed. (0.18%). The methods
of applying phosphorus had sig-
nificant effect on the reducing
sugar percentage of cane juice. In

general the methods of applying
phosphorus by placement in
trench at both sides of the furrow
attained the lowest value of re-
ducing sugar % (0.31%). Adding
four tons/fed. dry filter mud cake
and placement of P in trench at
both sides of the furrow gave
lowest value of thus triat
(0.31%).The lowest value of re-
ducing sugar percentage of cane
juice was obtained by the appli-
cation of 30 kg P205/fed.
placement in trench at both sides
of the furrow. The results showed
that, the lowest value of reducing
sugar percentage of cane juice
was obtained by plants without
filter mud cake, receiving 30 kg
P,Os/fed. and placement in
trench at both sides of the furrow.
Similar results were obtained by
adding four tons/fed. dry filter
mud cake, applying of 30 kg
P,Os/fed. and surface banding of
P application at one side of fur-
row. Significant residual effects
were obtained due to rates of P
application and methods of ap-
plying phosphorus on reducing
sugar percentage of cane juice.
While, no significant residual
effect was obtained on reducing
sugar % due to filter mud cake.
The methods of applying phos-
phorus by placement as a surface
banding application at one side of
furrow attained the lowest value
of reducing sugar in the juice.
Sharma, et al. (2009), Bokhtiar
and Sakurai (2005), EI-Soghier
(2003) and El-Sayed et al. (2005)
found similar results.
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Table (8): Direct and residual effects of filter mud cake, rates of phospho-
rus fertilizer and methods of phosphorus placement and their interactions
on the reducing sugars percentage of sugar cane variety (Phil.8013) at

harvest of plant crop and first ratoon.
p Plant cane 2005/2006 First ratoon 2006/2007
rates P placement methods P placement methods
ML [ M2 [M3 [ M4 [Mean [ M1 [ M2 [ M3 [ M4 | Mean
Without filter mud cake Without filter mud cake
PO 0.64 | 064 | 064 | 064 | 0.64 | 0.84 | 0.84 | 0.84 | 0.84 | 0.84
P1 0221020 015|016 | 0.18 | 043 | 0.37 | 043 | 043 | 041
P2 019 | 017 | 019 | 0.16 | 0.17 | 0.39 | 0.44 | 0.44 | 0.44 | 043
Mean 035|033 |032|032]| 033 | 055|055 057 | 057 | 0.56
Adding 4 tons/fed. dry filter mud | Adding 4 tons/fed. dry filter mud
cake cake
PO 059 | 0.59 | 059 | 0.59 | 0.59 | 0.67 | 0.67 | 0.67 | 0.67 | 0.67
P1 0.20 | 015 | 016 | 0.22 | 0.18 | 0.49 | 0.43 | 047 | 0.38 | 0.44
P2 0.25 | 0.24 | 017 | 0.39 | 0.26 | 0.61 | 0.56 | 0.57 | 0.61 | 0.59
Mean 035|032 031|040 | 034 | 059 | 055 | 0.57 | 0.55 | 0.57
Mean 0.35 | 0.33 | 0.31 | 0.36 0.57 | 0.55 | 0.57 | 0.56
PO | 061 | 061 | 0.61 | 0.61 | 061 | 0.75 | 0.75| 0.75 | 0.75 | 0.75
§ P11021]017 015|019 | 018 | 046 | 040 | 045 | 041 | 043
2 | p2|022|020|018|028| 022 | 050|050 051|052 051
F=N.S F=N.S
P=0.03 M=0.02 P=0.03 M=0.02
;f%‘?ﬁ; F P=0.04 F M=0.03 F P=0.04 F M=0.03
P M=0.03 FPM=0.05 | PM=0.03 FP M=0.05

Sucrose percentage

Data presented in table
(9) illustrate the data of sucrose
percentage accumulated in stalk
cane. Adding filter mud cake did
not affect the percentage of su-
crose in cane plant. However, the
sucrose percentage of cane juice
was significantly affected by ap-
plication different rates of phos-
phorus in cane juice . Applying
30 kg P,Os/fed. significantly in-
creased the sucrose percentage.
In the same time application of
phosphorus in trench at both
sides of the furrow gave the best
values of sucrose percentage
(19.66%) compared with all other

methods of application. The in-
teractions between treatments
had no significant effect on su-
crose percentage of cane juice.
No significant residual effect due
to filter mud cake and methods of
applying phosphorus on sucrose
percentage of cane juice. But
significant residual effect was
obtained due to rates of P appli-
cation. The third phosphorus lev-
els (60 kg P,Os/fed.) was pro-
nounced on sucrose percentage
of cane juice Sharma, et al.
(2009), EIl-Soghier (2003) and
El-Sayed et al. (2005) obtained
similar results.
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Table (9): Direct and residual effects of filter mud cake, rates of phospho-
rus fertilizer and methods of phosphorus placement and their interactions
on the sucrose percentage of sugar cane variety (Phil.8013) at harvest of

plant crop and first ratoon.

Plant cane 2005/2006 First ratoon 2006/2007
P P placement methods P placement methods
rates M1 M2 M3 M4 Mea | M1 M2 M3 M4 Mea
n
Without filter mud cake Without filter mud cake
181 | 181 | 181 | 181 186 | 186 | 186 | 186
PO 0 0 0 0 18.10 2 2 2 2 18.62
202 | 201 | 204 | 19.7 189 | 195 | 19.2 | 19.0
P1 1 8 1 2 20.13 1 1 7 4 19.18
20.4 20.2 20.2 19.8 19.4 19.1 194 19.7
P2 4 8 0 4 20.19 7 5 8 0 19.44
Mean 19.5 19.5 195 19.2 19.0 19.0 19.1 19.1
8 2 7 2 19.47 0 8 2 5 19.08
Adding 4 tons/fed. dry filter mud cake | Adding 4 tons/fed. dry filter mud cake
184 18.4 184 184 19.0 19.0 19.0 19.0
PO 0 0 0 0 18.40 6 6 6 6 19.06
20.1 | 203 | 20.0 | 199 199 | 195 | 19.0 | 194
P1 0 3 7 1 20.10 1 7 7 3 19.49
196 | 19.7 | 20.7 | 193 194 | 198 | 19.7 | 19.8
P2 4 9 9 4 19.89 1 8 8 8 19.69
Mean 19.3 19.5 19.7 19.2 19.4 19.5 19.3 19.4
8 0 5 1 19.46 6 0 0 6 19.43
Mean 19.4 | 195 | 196 | 19.2 19.2 | 19.2 | 19.2 | 19.2
8 1 6 1 3 9 1 9
P 18.2 18.2 18.2 18.2 18.8 18.8 18.8 18.8
0 5 5 5 5 18.25 4 4 4 4 18.84
P 20.1 20.2 20.2 19.8 19.4 195 19.1 19.2
c 1 6 5 4 1 20.11 1 4 7 4 19.34
2 | P | 200 | 202 | 203 | 195 194 | 195 | 196 | 19.7
212 4 | o0 | 6 | 9 |20y | 0 | 3 | 9 |19
F test F N.S N.S
P=0.50 M=0.42 P=0.72 M=N. S
LSD. | Fp=N.S F M=N.S FP=N.S F M=N.S
at 5%
PM=N.S FP M=N.S P M=0.31 FP M=0.45

Juice purity percentage (%)
Results obtained in table
(10) indicate that, application of
filter mud cake was not signifi-
cantly affecting the juice purity
percentage. However, rates of
applied P had a significant effect
on the juice purity. Applying 30
and 60 kg P,Os/fed. resulted in
increasing juice purity % of
87.35 and 87.31%, respectively
compared to the control
(82.62%). Methods of applying
phosphorus was significantly

affecting the juice purity. Apply-
ing phosphorus in trench at both
sides of the furrow gave the best
values of purity percentage
(85.99 %) compared with all oth-
er methods of P application. The
data in table (10) showed that,
application of 60 kg P205/fed.
placed in trench at both sides of
the furrow gave the best result of
purity 87.85 %. However, the
highest value of purity 88.42%
was found with the from of add-
ing four tons/fed. dry filter mud

ARE




Hassanien et al. 2012

cake, applied together with 60
kg P,Os/fed. placed in trench at
both sides of the furrow. Signifi-
cant residual effects was obtained
due to rates of P application and
methods of applying phosphorus
on the juice purity percentage.
While, no significant residual
effect was found due to filter

mud cake. The methods of apply-
ing phosphorus by placement in
trench at both sides of the furrow
attained the highest value of the
juice purity percentage similar
results were obtained by Sharma,
et al. (2009), Bokhtiar and Sa-
kurai (2005), El-sayed et al.
(2005).

Table (10): Direct and residual effects of filter mud cake, rates of phospho-
rus fertilizer and methods of phosphorus placement and their interactions
on the purity percentage of sugar cane variety (Phil.8013) at harvest of

plant crop and first ratoon.

Plant cane 2005/2006 First ratoon 2006/2007
P P placement methods P placement methods
rates | M1 [ M2 |M3 | M4 [Mea | M1 | M2 | M3 | M4 | Mea
n n
Without filter mud cake Without filter mud cake
PO 824 | 824 | 824 | 824 | 824 | 853 | 853 | 85.3 | 853 | 85.3
8 8 8 8 8 3 3 3 3 3
p1 872 | 87.7 | 876 | 86.7 | 87.3 | 853 | 85.9 | 86.3 | 853 | 85.7
0 7 8 3 4 7 4 6 4 5
P2 87.7 | 88.0 | 87.2 | 87.6 | 87.6 | 850 | 85.2 | 84.7 | 849 | 85.0
0 0 8 7 6 8 2 1 9 0
Mean 85.7 | 86.0 | 858 | 85.6 | 85.8 | 852 | 855 | 854 | 85.2 | 853
9 8 1 2 3 6 0 7 2 6
Adding 4 tons/fed. dry filter mud | Adding 4 tons/fed. dry filter mud
cake cake
PO 82.7 | 82.7 | 82.7 | 82.7 | 82.7 | 85.0 | 85.0 | 85.0 | 85.0 | 85.0
6 6 6 6 6 0 0 0 0 0
p1 879 | 878 | 87.3 | 86.3 | 87.3 | 84.7 | 85.1 | 86.1 | 85.2 | 85.3
2 6 5 5 7 1 0 8 3 0
P2 86.6 | 86.3 | 884 | 86.4 | 86.9 | 846 | 85.7 | 857 | 858 | 85.4
6 4 2 6 7 7 0 4 6 9
Mean 85.7 | 85.6 | 858 | 85.1 | 85.7 | 84.7 | 85.2 | 85.6 | 85.3 | 85.2
8 5 4 9 0 9 7 4 6 6
Mean 85.7 | 858 | 859 | 854 85.0 | 853 | 855 | 85.2
8 7 9 1 3 8 5 9
P | 826 | 826 | 826 | 826 | 826 | 851 | 851 | 851 | 85.1 | 85.1
0 2 2 2 2 2 6 6 6 6 6
P | 875|878 | 875|865 | 873 | 850 | 855 | 86.2 | 85.2 | 855
= 6 1 1 4 5 4 2 7 8 3
§ P |871 871|878 | 870 | 873 | 848 | 854 | 852 | 854 | 852
2 8 7 5 6 1 8 6 3 2 5
F test N. S N. S
F
P=0.98 M=0.44 P=0.19 M=0.35
LS.D. | FP=N.S F M=0.62 F P=0.50 F M=0.43
ats% | pM=0.76 FPM= P M=0.52 FP M=N.S
1.08
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sugar_recovery percentage of
millable cane

Results obtained in table
(11) indicate that, adding filter
mud cake had no significant ef-
fect on sugar recovery percentage
of plant cane. However, the ap-
plication rate of phosphorus was
significantly affected the sugar
recovery percentage of plant
cane. Applying of 30 kg
P,Os/fed. gave the highest value
on sugar recovery percentage
(13.83%) compared to the control
(12.20%).
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Table (11): Direct and residual effects of filter mud cake, rates of phos-
phorus fertilizer and methods of phosphorus placement and their inter-
actions on the sugar recovery percentage of sugar cane variety
(Phil.8013) at harvest of plant crop and first ratoon.

Plant cane 2005/2006 First ratoon 2006/2007
P P placement methods P placement methods
rates M1 M2 M3 M4 Mea | M1 M2 M3 M4 Mea
n
Without filter mud cake Without filter mud cake
120 | 120 | 12.0 | 120 126 | 126 | 126 | 126
PO 9 9 9 9 12.09 5 5 5 5 12.65
13.8 13.9 14.0 135 12.8 13.3 131 129
P1 9 1 7 D) 13.84 6 1 7 4 13.07
140 | 140 | 138 | 136 132 | 129 | 131 | 133
P2 8 0 6 7 13.90 5 9 9 6 13.19
Mean 13.3 13.3 13.3 13.0 12.9 129 13.0 129
5 3 4 9 13.28 1 8 0 8 12.97
Adding 4 tons/fed. dry filter mud cake | Adding 4 tons/fed. dry filter mud cake
123 | 123 | 123 | 123 128 | 128 | 128 | 1238
PO 1 1 1 1 12.31 3 3 3 3 12.83
138 | 14.0 | 137 | 136 134 | 132 | 130 | 132
P1 7 2 2 2 13.81 9 8 3 0 13.25
134 135 14.3 13.2 131 135 134 135
P2 5 4 8 3 13.65 5 4 8 5 13.43
Mean 132 | 132 | 134 | 130 131 | 132 | 131
1 9 7 5 13.25 5 5 1 13.2 | 13.17
Mean 132 | 133 | 134 | 130 130 | 131 | 13.0 | 13.0
8 1 0 7 3 0 6 9
P 12.2 12.2 12.2 12.2 12.7 12.7 12.7 12.7
0 0 0 0 0 12.20 4 4 4 4 12.74
P | 138 | 139 | 138 | 135 131 | 133 | 131 | 130
cl1| s |6 | o | 7 [B8 70| o | 7 |1
L P 13.7 13.7 141 134 131 13.2 13.3 134
212 7 | 7| 2|5 |B®) g |6 | 4 | & |
Ftest F N. S N. S
P=0.39 M=0.31 P=0.43 M=N. S
LSD. | Fp=N.s F M=N.S FP=N.S F M=N.S
at 5%
PM=N.S FP M=N.S P M=0.22 FPM=0.31

Method of applying P
was significantly affecting sugar
recovery percentage of plant
cane. Application of phosphorus
in trench at both sides of the fur-
row gave the best value of sugar
recovery percentage (13.40 %)
compared with all other methods
of P application. Results in Table
(11) show that the highest values
of sugar recovery were found due
to the interaction between the
addition of four tons/fed. dry fil-

ter mud cake, the high rate of P
fertilizer and the placement of P
in trench at both sides of the fur-
row. No significant residual ef-
fect was found due to filter mud
cake and methods of applying
phosphorus on sugar recovery
percentage. But significant resid-
ual effect was found due to the
highest rate of P application (60
kg P,Os/fed.) on sugar recovery
percentage of cane juice. Sharma,
et al. (2009), Bokhtiar and Sa-
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kurai (2005), El-Soghier (2003)
and EIl-Sayed et al. (2005) and
Fox, (1986), obtained similar
results.

Sugar vield (t/fed)

The data obtained for
sugar yield are recorded in Table
(12) and figs (4,5,6). Sugar vyield
(tons/fed.) was significantly in-
creased due to the addition of
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four tons/fed. filter mud cake the
increase was 0.5 ton sugar/fed.
over the control.

Sugar yield (tons/fed.)
significantly responded and in-
creased due to the higher rates of
applied phosphorus. Phosphorus
application at the rates of 30 and
60 kg P,Os/fed. produced an in-
crease of 36.37 and 41.53 % in
the sugar yield over the control
respectively. Incorporating phos-

phorus with the soil before plant-
ing gave the best value of sugar
yield (6.99 tons/fed.) compared
to the surface banding applica-
tion at one side of furrow, place-
ment in trench at both sides of
the furrow or placement of P be-
low the cane cutting in the fur-
row at planting (6.76, 6.78 and
6.79 tons/fed.) (Table 12) This
increase might be due to the role
of P in sucrose formation

Table (12): Direct and residual effects of filter mud cake, rates of
phosphorus fertilizer and methods of phosphorus placement and
their interactions on the sugar yield (tons/fed.) of sugar cane vari-

ety (Phil.8013) at harvest of plant crop and first ratoon.
b Plant cane 2005/2006 First ratoon 2006/2007
rates P placement methods P placement methods
ML [M2 [M3 [M4 [Mean | M1 [ M2 [M3 [ M4 [ Mean
Without filter mud cake Without filter mud cake
PO 5.07 | 507 | 507 | 507 | 507 | 483 | 483 | 483 | 483 | 483
P1 731 | 712 | 709 | 705 | 714 | 561 | 579 | 579 | 572 | 573
P2 801 | 733 | 715 | 756 | 751 | 612 | 588 | 596 | 6.13 | 6.02
Mean 6.79 | 651 | 644 | 656 | 6.57 | 552 | 550 | 553 | 556 | 5.52
Adding 4 tons/fed. dry filter mud Adding 4 tons/fed. dry filter mud
cake cake
PO 577 | 577 | 577 | 577 | 577 | 515 | 515 | 515 | 515 | 515
P1 7.80 | 765 | 759 | 762 | 766 | 628 | 6.14 | 6.03 | 6.17 | 6.15
P2 7.98 | 760 | 805 | 766 | 7.82 | 629 | 6.36 | 6.33 | 649 | 6.37
Mean 718 | 701 | 713 | 702 | 7.08 | 590 | 588 | 583 | 594 | 5.89
Mean 6.99 | 6.76 | 6.78 | 6.79 571 | 5.69 | 568 | 575
PO | 542 | 542 | 542 | 542 | 542 | 499 | 499 | 499 | 499 | 499
§ |PL| 755 | 730 | 7.34 | 7.33 | 740 | 594 | 597 | 591 | 594 | 594
2 |p2| 799 | 747 | 760 | 761 | 767 | 621 | 612 | 614 | 631 | 620
F test F *x *x
P=0.20 M=0.15 P=0.12 M= 0.06
LSD. | Fp=0.28 F M=0.21 FP=N.S F M=N.S
at 5%
P M=0.26 FPM=037 | PM=N.S FP M=0.16

Data presented in table (12) show that the combined effect of filter
mud cake and rates of phosphorus application had a significant effect
on sugar yield (tons/fed.). The best value for
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Fig. 4. Effect of filter mud cake on the sugar yield (tons/fed.) of
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Fig. 6. Effect of methods of phosphorus application on sugar yield
(tons/fed.) of plant cane variety (Phil.8013)
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sugar yield (7.82 tons/fed.) was
obtained due to the addition of
four tons/fed. dry filter mud cake
and 60 kg P205/fed.

Methods of applying P
with or without filter mud cake
had also a significant effect on
sugar yield (tons/fed.). Adding
four tons/fed. dry filter mud cake
and incorporating P with the soil
before planting had a significant
effect on sugar yield (7.18
tons/fed.). However, applying 60
kg P205/fed. incorporated with
the soil before planting gave the
best effect on sugar yield (7.99
tons/fed.). The third order inter-
action between adding filter mud
cake, phosphorus application and
method of applying P had a sig-
nificant effect on sugar yield
(tons/fed.). The highest value on
sugar yield (8.05 tons/fed.) was
obtained due to adding four
tons/fed. dry filter mud cake, ap-
plying 60 kg P205/fed. and of
placement P in trench at both
sides of the furrow. Significant
residual effects was resulted due
to filter mud cake, rate of P ap-
plication and methods of apply-
ing phosphorus on sugar yields.
Placement of P below the cane
cutting in the furrow at planting
time gave the best value of sugar
yield. Nagaraju, et al. (2000),
Tiwari and Nema (1999), Mu-
hammad, et al. (2010), Ismail et
al. (2000), El-Soghier (2003), EI-
Sayed et al. (2005), Fox (1986),
Dardak, et, al. (1990) and Korn-
dorfer, et al. (1998) found similar
results.

Nitrogen contents of sugar cane
leaves

Nitrogen contents of
cane leaves were not significant-
ly affected by adding filter mud
cake as presented in table (13).
However, nitrogen content was
significantly affected by P rates.
Applying 30 kg P205/fed. in-
creased nitrogen contents by 6.81
% over the control. The method
of phosphorus application had a
significant effect on nitrogen
contents of cane leaves. The
highest value was obtained when
P was incorporated with the soil
before planting or placed below
the cane cutting in the furrow at
planting.

Results in table (13)
show that the third order interac-
tions between all treatments were
significantly affecting the nitro-
gen contents of cane leaves. The
interactions between filter mud
cake and P placement methods
did not significantly affect the
nitrogen contents of leaves. The
highest value of N content was
obtained due to the addition of
four tons/fed. dry filter mud cake
together with the application of
30 Kg P205/fed. In the same
time the highest values of N % in
leaves were found when P was
applied at 30 Kg P205/fed.
placed below the cane cutting in
the furrow at planting. Whoever,
high value of N % was obtained
due to the third order interaction
which include without filter mud
cake, with the application 30 Kg
P,Os/fed. placed below the cane
cutting in the furrow at planting
time. Significant residual effects
were resulted due to rates of P
application and methods of ap-
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plying phosphorus on the nitro-
gen contents in leaves. No signif-
icant residual effects due to filter
mud cake on N %. Incorporating
P with the soil before planting

cane cuttings in the furrow at
planting gave the highest value of
nitrogen concentration in leaves.
Similar results were reported by
Sharma, et al. (2009)

and placement of P below the
Table (13): Direct and residual effects of filter mud cake, rates of
phosphorus fertilizer and methods of phosphorus placement and
their interactions on the nitrogen contents (%) of cane leaves for
variety (Phil.8013) at tiller completion stage of plant crop and first
ratoon.

b Plant cane 2005/2006 First ratoon 2006/2007
rates P placement methods P placement methods
ML [M2 [ M3 [ M4 [Mean [ M1 [ M2 [ M3 | M4 | Mean
Without filter mud cake Without filter mud cake
PO 125|125 |125|125| 1.25 | 1.31 | 1.31 | 1.31 | 1.31 | 1.31
P1 146 | 1.31 | 1.31 | 153 | 1.40 | 1.36 | 1.26 | 1.23 | 1.47 | 1.33
P2 143|143 | 131 | 125| 1.35 | 1.34 | 1.32 | 1.27 | 1.22 | 1.29
Mean 138 | 1.33 | 1.29 | 1.34 | 1.34 | 1.33 | 1.30 | 1.27 | 1.33 | 1.31
Adding 4 tons/fed. dry filter mud | Adding 4 tons/fed. dry filter mud
cake cake
PO 1.38 | 1.38 | 1.38 | 1.38 | 1.38 | 1.45 | 1.45 | 1.45 | 1.45 | 1.45
P1 148 | 1.42 | 1.30 | 150 | 1.42 | 1.44 | 1.34 | 1.23 | 1.45 | 1.37
P2 135 | 1.26 | 140 | 1.33 | 1.33 | 1.31 | 1.26 | 1.31 | 1.36 | 1.31
Mean 140 | 1.35 | 1.36 | 1.40 | 4.38 | 1.40 | 1.35 | 1.33 | 1.42 | 1.37
Mean 1.39 | 1.34 | 1.32 | 1.37 137 | 1.32 | 1.30 | 1.37
PO | 132|132 |132|132| 132 | 1.38|1.38 | 1.38 | 1.38 | 1.38
§ P1| 147|136 | 130|151 | 141 | 1.40 | 1.30 | 1.23 | 1.46 | 1.35
2 | p2|139|135|135|129| 1.34 | 1.33|1.29 | 1.29 | 1.29 | 1.30
F test F N.S N.S
P=0.09 M=0.06 P=0.08 M=N.S
L.SD. | Fp=013 FM=N.S FP=0.11 FM=N.S
at 5%
P M=0.10 FPM=0.14 | P M=0.09 FPM=0.12
Phosphorus contents of sugar increased as P rates were in-
cane leaves creased. Methods by which

Data presented in table (14) indi-
cated that the addition of filter
mud cake was significantly af-
fecting the phosphorus contents
on cane leaves. Also, rates of
applied P significantly increased
the phosphorus contents of cane
leaves. It was observed that P
contents of leaves were gradually

phosphate fertilizers were ap-
plied had also a significant effect
of P contents of leaves where the
best method for applying P was
obtained with the incorporation
of P with the soil before planting
The least response was observed
when phosphate was applied in
trench at both sides of the furrow
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or added below the cane cutting
in the furrow at planting time.

Data in the same table
include also the effect of interac-
tion between treatments on P %
of cane leaves. Phosphorus con-
tent of leaves was significantly
affected by all other interaction
including the third order interac-
tion between filter mud cake,
rates of P and methods of P ap-
plication.

Table (14) indicated that
the data of the interaction be-
tween filter mud cake and meth-
ods of P placement had signifi-
cantly affected phosphorus con-
tents. Positive response was
found under the addition of filter
mud cake together with the in-
corporation of P in the soil before
planting (0.219 %). The interac-
tion between P rates and P

placement methods significantly
affected the phosphorus contents
of cane leaves. The highest val-
ues were found under the P ap-
plied at 60 Kg P205/fed. and by
using surface banding application
at one side of furrow (0.220 %).
While, the interaction between
filter mud cake, P rates and P
placement methods did not sig-
nificantly affect the phosphorus
contents of cane leaves. Signifi-
cant residual effects were ob-
tained due to filter mud cake, rate
of P application and methods of
applying phosphorus on phos-
phorus concentration in cane
leaves. Incorporating P with the
soil before planting gave the
highest value of P content in
leaves. Similar results were ob-
tained by Sharma, et al. (2009)
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Table (14): Direct and residual effects of filter mud cake, rates of
phosphorus fertilizer and methods of phosphorus placement and
their interactions on the phosphorus contents of cane leaves for varie-
ty (Phil.8013) at tiller completion stage of plant crop and first ratoon.

o Plant cane 2005/2006 First ratoon 2006/2007
rates P placement methods P placement methods
ML [ M2 [M3 [ M4 [Mean [MI [ M2 [ M3 [ M4 [ Mean
Without filter mud cake Without filter mud cake
PO 0.175 | 0175 | 0.175 | 0.175 | 0.175 || 0.165 | 0.165 | 0.165 | 0.165 | 0.165
P1 0.210 | 0.204 | 0.203 | 0.206 | 0.206 | 0.195 | 0.195 | 0.190 | 0.198 | 0.195
P2 0.208 | 0.211 | 0210 | 0212 | 0.210 | 0.195 | 0.205 | 0.202 | 0.207 | 0.203
Mean 0.198 | 0197 | 0.196 | 0.97 | 0.97 | 0.185 | 0.189 | 0.186 | 0.19 | 0.187
Adding 4 tons/fed. dry filter mud cake Adding 4 tons/fed. dry filter mud cake
PO 0.193 | 0.193 | 0.193 | 0.193 | 0.93 || 0.183 | 0.183 | 0.183 | 0.183 | 0.183
P1 0.230 | 0216 | 0205 | 0.209 | 0.215 | 0.225 | 0.204 | 0.186 | 0.203 | 0.204
P2 0.232 | 0230 | 0.220 | 0213 | 0.224 || 0.220 | 0224 | 0.205 | 0.216 | 0.216
Mean 0.219 | 0.213 | 0.206 | 0.205 | 0211 || 0.209 | 0.204 | 0.191 | 0.201 | 0.201
Mean 0.208 | 0.205 | 0.201 | 0.201 0.197 | 0.196 | 0.189 | 0.195
PO | 0.184 | 0.184 | 0.184 | 0.184 | 0.184 | 0.174 | 0.174 | 0.174 | 0.174 | 0.174
S | PL| 0220 | 0210 | 0204 | 0208 | 0.211 | 0.210 | 0.200 | 0.188 | 0.200 | 0.199
s P2 | 0220 | 0220 | 0.215 | 0.213 | 0.217 | 0.208 | 0.215 | 0.204 | 0.212 | 0.209
F test F *x > x
P=0.014 M=0.006 P=0.006 M= 0.004
L.SD.at | FP=0.009 F M=0.006 FP=N.S F M=0.006
o% P M= 0.004 FPM=N.S P M=0.31 FPM=N.S
Potassium _contents of sugar applying phosphorus did not sig-

cane leaves

Data presented in table
(15) indicated that the addition of
filter mud cake significantly af-
fected the potassium contents of
cane leaves. Adding four
tons/fed. dry filter mud cake in-
creased potassium contents of
cane leaves by (17.33 %) com-
pared to the control. However,
increasing the level of applied
phosphorus also increased the
potassium contents of cane
leaves. Raising the P rate from 0
to 30 kg and 60 Kg P205 /fed.
increased the potassium content
of leaves by 11.68 and 5.19 %
over the control. The method of

nificantly affect the potassium
content of cane leaves.

Data in the same table indicated
that the interactions between all
treatments were significantly af-
fected the potassium contents of
cane leaves. Potassium % was
increased due to the addition of
filter mud cake and the applica-
tion of 60 Kg P205/fed. Similar
increase in K% in leaves was
also attained due to the addition
of filter mud cake and placement
of P in trench at both sides of the
furrow (0.91 %) compared to the
control.
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Application of 30 Kg P205/fed.
incorporated with the soil before
planting increased K %by (0.0.89
%) over the control. While, the
highest values were found due to
the addition of filter mud cake,
30 Kg P205/fed. placed of P in
trench at both sides of the furrow
(1.04 %). Significant residual

effects was obtained due to filter
mud cake on potassium content
of cane leaves. Significantly re-
sidual effect was found due to the
rate of P application and methods
of applying phosphorus on potas-
sium content of cane leaves. Sim-
ilar results were obtained by
Sharma, et al. (2009)

Table (15): Direct and residual effects of filter mud cake, rates of
phosphorus fertilizer and methods of phosphorus placement and
their interactions on the potassium contents of cane leaves for varie-
ty (Phil.8013) at tiller completion stage of plant crop and first ra-

toon.
p Plant cane 2005/2006 First ratoon 2006/2007
rates P placement methods P placement methods

ML [M2 [M3 [ M4 [Mean | M1 [ M2 [ M3 | M4 [ Mean

Without filter mud cake Without filter mud cake

PO 0.731073|073|073| 073 | 0.77 | 0.77 | 0.77 | 0.77 | 0.77
P1 0.84 | 088|070 | 0.73| 0.79 | 0.77 | 0.84 | 0.66 | 0.70 | 0.74
P2 0.68 | 079|070 | 080 | 0.74 | 0.64 | 0.74 | 0.67 | 0.78 | 0.71
Mean 0.75| 080 | 071 | 0.75 | 0.75 | 0.73 | 0.78 | 0.70 | 0.75 | 0.74
Adding 4 tons/fed. dry filter mud | Adding 4 tons/fed. dry filter mud
cake cake
PO 081081081081 | 081 | 0.86 | 0.86|0.86 | 0.86 | 0.86
P1 094|087 | 104|089 | 093 | 091 |0.83|0.99 086 | 089
P2 088089 |089|09 | 089 (08| 0.89]| 083|092 ]| 0.87
Mean 0.87 | 0.86 | 0.91 | 0.87 | 0.88 | 0.87 | 0.86 | 0.89 | 0.88 | 0.87
Mean 0.81 | 0.83 | 0.81 | 0.81 0.80 | 0.82 | 0.79 | 0.81
PO | 0.77 | 0.77 | 0.77 | 0.77 | 0.77 | 081 | 081 | 081|081 | 081
§ P1|089 088|087 |081| 086 |0.84|083]|0.82]|0.78| 0.82
2 P2 | 078|084 |079|08 | 081 |074|081|0.75|085| 0.79
F test F *x *
P=0.04 M= N.S P=0. N.S M=N. S
L.SD. | Fp=0.06 FM=0.04 | FP=0.08 F M=0.06
at 5%

P M=0.05 FPM=0.07 | PM=0.07 FPM=0.10
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