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ABSTRACT

Two field trials were laid out in a split plot design at Malawi Agric.
Res. Station, Minia Governorate, Egypt, during 2002/2003 and
2003/2004 seasons to study the effect of different potassium fertilizer
levels ie. 0.0, 24.0. 48.0 and 72.0 kg K,O/fed. on productivity and
technological quality characters of the promising Ph 8013 sugar cane
clone compared with the commercial cultivar, 7.¢.G.T.54-9.The results
could be summarized as follows:
1-There were significant differences between the two studied clones of
sugar cane in stalk height, diameter and internodes, number of stalk,
millable cane and recoverable sugar yields (ton/fed.) in both growing
seasons. The same trend was also detected in the 1¥ season with
regard 1o TSS%, sucrose® juice, pol% cane , rendement, quality
index% cane and reducing sugars% juice ,while, in the 2™ season
with regard to purity% juice gave the same result . Ph 8013 clone
recorded the higher values of all aforementioned traits than G.T.54-9
cuitivar except reducing sugars %juice.

2- Potasstum fertilization levels exhibited sign.ficant effects on all the
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studied traits such as stalk diameter, TSS%, sucrose% juice, purity%e
juice, pol% cane, reducing sugars% juice, rendement, and quality
index% cane as well as millable cane and recoverable sugar
yields(ton/fed.) in both growing seasons .

3- Significant interactions were detected between sugar cane clones x
potassium fertilizer levels (AB) in the two growing seasons with
regard to stalk diameter and purity% juice , in the 1™ season with
regard to reducing sugars% juice and in the 2™ season with regard to
sucrose%s juice, pol% cane , rendement, and quality index% cane .

4-1t could be concluded that, under the conditions of this study,
applying K,O at 48 and 72kg /fed. for G.T.54-9 and Ph 8013 clones is
recommended to achieve the highest values of millable cane and
recoverable sugar vields and consequently increasing income value of
the growers .

key words: K;O level | Ph 8013 suguar cane clone, purity %, quality
index, . rendement and pol % .

1. INTRODUCTION

Sugar cane is the main raw material for sugar industry for a long
time in Egypt .It is well known that all commercial sugar cane varieties
are inter-specific hybrids and consequently differ in their performance
due to the great variation in their genetic make up. Nowadays, the Sugar
Crop Institute is advertising the success of the promising Ph 8013 sugar
cane cultivation, so that this clone could partially replace the
commercial G.T. 54-9sugar cane cultivar which represents about 90 %
of the sown sugar cane area in Egypt. Juice quality or chemical the
composition of cane juice plays an important and direct role in the
quantity of the extracted raw sugar. Meanwhile, the juice quality
parameters differ among sugar cane varieties and are affected by the
agronomical practices such as potassium fertilizer. Improving the
productivity and quality of sugar cane could be obtained by increasing
pol% of sugar cane to achieve the highest sugar recovery %, which
became the main demand for the manufacturers to increase the sugar
production. In addition, increasing millable cane yield will consequently
increase income to the growers and reduce the cost of production
(Imbaby, 2003, Mohamed ef af., 2004 ; Rizk, et al., 2004 a&b and
Ahamed & ferweez ,2004 ).

Sugar cane varieties differed in miilable cane and recoverable
sugar yields as well as Brix value and sucrose% juice ( El.Geddawy et
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al. 1997; Ismail ,1997; Ahmed, 1998 , Abo-El.Ghait , 2000 and Gomaa
, 2000 ) . In this respect, Rizk, er at. (2004 b) mentioned that tested
promising sugar cane varicties ie. F153, G 85-37 and G.T.54-9,
significantly differed in stalk height and diameter due to varietal gene
make up. In addition, Pandey and Shukla (2000) reported that sugar
cane quality is greatly influenced by the different genotypes .They
added that the production cost of sugar cane genotypes did not vary ,
while the maximum gross return was obtained with Co. Pant 90223
variety which achieved the highest value of cane yield {ton/ ha.).

The importance of potassium fertilization in Egyptian agriculture
has arised since the completion of the High Dam, due to the suspended
Nile silt which was the main source to supply the Egyptian soils with K-
bearing minerals during the seasonal floods. Potassium is known for its
role in sucrose transportation and accumulation in storage tissues of
plants. It is one of the major elements needed for vegetative growth and
sugar synthesis . Each 100 tons of cane removes 80 to 200 kg K;O /ha
from the soil that needs to be an average application of 150 — 200 kg
K50 /ha (Fauconnier1993). Abou-Salama(1995) reported that potassium
application of 50-100 kg K,O/fed. exhibited a significant effect on net
cane and sugar vields. Besides, Nassar (1996) and Abd El Latif &
Ismail (2000} demonstrated that increasing K-level up to 72 kg K,O/fed.
significantly increased cane yield, sugar yield(ton/fed.} and quality of
cane juice. Moreover, the current recommendations for potassium
fertilization in Egypt are 48 kg K,O /ha applied with the first dose of
nitrogen fertilizer (CCSC, 2003).

This study was carried out to define the optimal potassium
fertilizer level which achieves the highest productivity, quality and
profitability for the promising PH 80-13 sugar cane clone as compared
with the commercial G.T.54-9 cultivar.

2. MATERIALS AND METHODS

This work was conducted at Mallawi Agric. Res. Station, El Minia
Governorate, Egypt, during 2002/2003 and 2003/2004 seasons on plant
cane crops 1o study the effect of different levels of potassium fertilizer
(0.0,24.0,48.0 and 72.0 kg K,O/fed.) on the productivity and quality
characters of two sugar cane clones ,ie., Ph 8013 and G.T.54-9.

A split plot design with four replicates was used where the two
sugar cane clones were arranged in the main plots and the four
potassium levels as potassium sulphate (48% K,Oj}allocated in the sub
plots. Planting dates were on the 27” and 25" March, while harvest was
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carried out on 3™ and 5%April during 2002/2003 and 2003/2004
seasons, respectively. The sub-plot area was 35 m? ( five ridges 7
meters long,100 cm wide). Phosphorus fertilizer was broadcasted after
ridging and before planting at the rate of 400kg/fed as calcium
superphosphate(15.5% P2(Os). Potassium fertilizer was applied as side
dressing in cane ridges after 50 days from planting. Nitrogen fertilizer
as urea (46.5%N) was added at the recommended rate of 210 kg N /fed
in two equal doses as side dressing (the first dose after full emergence
of cane plants and the second one month later).The chemical and
physical properties of the experimenta! soil before soil preparation
according to the procedures outlined by Jackson (1967} are shown in
Table (1).

The following data were recorded at harvest

2.1.Vegetative characters

2.1.1.Millable stalk height (cm) was measured from ground level to top
visible dewlap (TVD).

2.1.2.Miliable stalk diameter (cm) was measured at the middle part of
stalk.

2.1.3. Number of internodes / stalk.

2.2. Quality parameters

2.2.1. Total soluble solids {TS5%) was determined using "Brix
hydrometer" standardized at 20 °C .

2.2.2. Sucrose % of cane juice(sucrose%juice) was determined using
succharometer as described in AOAC (1995).

2.2.3. Purity % of cane juice (purity % juice) was calculated as the
following formula:
Purity % = sucrose % x 100 + TS5%

2.2.4. Richness of cane stalks {Pol% cane) was calculated by the
following equation:
Pol % cane=sucrose% X Pol coefficient % 100

2.2.5. Sugar recovery % or rendement was calculated by the following
equation according to the outlined procedures of Sugar and
Integrated Industries Co.
Sugar recovery %= {{Pol% cane - 0.8 = Purity% juice) x
(Purity% juice — 40 + 100 - 40)}x100

2.2.6. Reducing sugars% of cane juice (reducing sugars% juice) was
determined by the method described in AOAC (1993).
2.6.7. Quality index of cane stalks {quality index% cane) was
calculated by the following equation:
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Quality index = Sugar recovery% or rendement x 100 + Pol% cane.

2.3. Productivity traits

2.3.1. Millable cane vield (ton/fed): cane stalks of the three inner ridges
in each plot were harvested, topped, cleaned, weighted and cane
yield was calculated as ton / fed.

2.3.2. Recoverable sugar yield (ton/fed) was estimated according to
Mathur (1981) using the following equation: Recoverable sugar
yield (ton/fed) = Millable cane yield (ton/fed) x Rendement

Table (1); Some physical and chemical properties of the
experimental sails,

Properties

Season 200273 [ Season 2003/4

Texture analysis:

Clav % 33.60 37.25
S5it % 3309 53.51
Sand % 11.31 9.24
Texture grade: Silty clay lpam Silty clay leam

Organic matier % i.18 Ei7
pH {1:1 suspention} 8.10 8.00
Ec m.mohs (F:1} 111 1.09
Soluble cations:

K™ meg/L. 0.22 0.21

Na" meg/L. 335 333

Ca’ meg/L. 6.69 6.30

Mg™  meg/l. e 08l 0.78
Soluble anions:
CO: 7 meg/L. . "
HCO: megit.. 216 2.06 T
Cr meqg/L. 288 2.78
SO~ meg/L. 6.05 6.00
Total N % 0.11 0.10
Available P (ppm) 10.0 9.5
Exchangeable K (ppm } 178 165 ]

2.4. Economics of sugar cane productivity

The cost of production of the studied sugar cane clones at
different potassium levels was calculated as described in Pandey and
Shukla (2000) . Total and net returns were obtained on market price of
sugar cane. Net profit ,retun — cost ratio, yield (ton)/ 1000 m® .,
sugar(ton)/ 1000 m" and net profit (LE )/ 1000 m” was also worked out .

The proper statistical analysis of all data was carried out according
to Gomez and Gomez (1984).The differences between treatment means
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were compared using the least significant difference (LSD) at 5% level

of probability.
3J.RESULTS AND DISCUSSION

3.1.Vegetative characters

The results in Tables (2-4) indicated significant differences in the
vegetative traits, Le. stalk height, diameter and intermedes number of
stalk between clones of sugar cane in the two growing seasons. The data
showed that all the vegetative traits of Ph 8013 surpassed those of
G.T.54-9 cultivar. These results might be explained by the differences
in the genetic structure and its reaction with the environmental
conditions between the two studied clones of sugar cane . This result is
in harmony with that reported by Mohamed (2001) and Taha. er al.
(2003) who found differences in the vegetative traits, ie., height and
diameter of stalk, among the studied sugar cane varieties.

Table (2): Effect of potassium fertilization levels on stalk height (cm)
of the studied sugar cane clones.

Plant cane 2002/2003 Plant cane
Potassium 2003/2004
fertilization Sugar cane clones. (A}
levels i
(B) G.T549 Ph Mean G.T.54-9 | Ph 8013 Mean
8013
0 kg K-0O /fed. 269.83 309.00 302.92 293.93 300.00 296.97
24 kg K,0 Aed. 297.60 309.47 303.53 294.97 301.00 297,98
48 kg K.0 /fed, 296.60 309.20 302.90 295.73 300,93 298.33
72 kg K-0O fed. 29933 309.77 304.55 2°4.77 304.77 299 77
Mean 297.57 309.36 3003.48 294 .85 301.68 298.27
L.5D .05 A=221 B=NS AB=NS§ A=1.56 B=NS AB= NS

Potassium fertilization levels exhibited a significant effects on
plant diameter, while insignificant effects on height and internodes
number of cane stalk have been detected in the two growing seasons as
shown in Tables (2-4). It could be neticed from the results that applying
K,O at 48 and 72 kg /fed gave the highest values of plant diameter in
the two growing seasons . In this subject, Taha, er al/.{2003) reported
that millable cane diameter was significantly affected by potassium
fertilizer levels.
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Table (3): Effect of potassium fertilization levels on stalk diameter (cm) of

the studied sugar cane clones.

Plant cane 2002/2003 Plant cane
Potassium 2003/2004
fertilization levels Sugar cane cubiivars (A

(B) G.T.54-9 | Ph8013 Mean | G.T.54-9 | Ph 8013 Mean

0 kg K50 fed. 261 293 277 2.60 296 2.78
24 kg K;O /fed. 2.66 3.00 2.83 2.62 2.97 2.80
48 kg K,0 /ed. 2,70 3.00 2.85 2.71 3.00 2.86
72 kg KO /fed. 2.62 3.08 285 2.64 3.08 2.86
Mean 2.65 3.00 2.83 2.64 3.00 2.82
LSD .05 A=0.13 B=0.04  AB=0.05 | A=0.06 B=0.05 AB=0.07

Table (4) : Effect of potassium fertilization levels on stalk internode

number of the studied sugar cane clones.

Plant cane 2002/2003 Plant cane
Potassium 2003/2004
fertilization Sugar cane cyitivars {A)
levels (B) G.T.54-9 Ph 5013 | Mean | G.T.54-9 | Ph 8013 Mean
0 kg KO /fed. 18.31 18.77 18.54 18.18 18.56 18.37
24 kg K.O fled. | 18.27 18.77 18.52 18.17 18.57 18.37
48 kg K.0 /fed. 18.53 18.70 18.62 18.20 18.55 18.38
72 kg KO /fed. 18.20 18.77 18.49 [8.19 18.350 18.35
Mean 18.33 18.75 18.54 18.19 18.55 18.37
LSD .05 A=031 B=NS AB=NS A=0.30 B=NS AB=NS |

Significant interactions in the two growing seasons with regard to
plant diameter between sugar cane clones x potassium fertilization
levels (AB) were found in Table (3).The highest values of stalk
diameter were scored for G.T.54-9 and Ph 8013 clones with applying
KO at 48 and 72kg /fed . respectively .

3.2. Quality traits

The data in Tables (5-11) indicate significant differences in the 1*
season with regard to the total soluble solids % (TS8%), sucrose %
juice, pot % cane, reducing sugars % juice, rendement and quality index
%cane as well as in the 2" season with regard to purity % juice
between the studied two clones of sugar cane. ¢h 8013 clones showed
the higher values of TSS %, sucrose % juice, purity % juice, pol %
cane, rendement and quality index % cane and the lower values of
reducing sugars % juice than the other cuitivar in the two growing
seasons. These results might be attributed to the genetic make up of
both Ph 8013 and G.T.54-9 clones.Simiiar results were reported by
Gomaa (2000) and Mohamed (2001) who noted significant differences
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between the studied sugar cane varieties in quality parameters such as
TSS% and sucrose % juice .

Table (5): Effect of potassium fertilization levels on the total soluble solids %
(TSS8%) of the studied sugar cane clones.

Plant cane 2002/2003 Plant cane
Potassiuim 2003/2004
Fertilization Sugar cane clones (A)

|e(\;)ls G.T.549 | Ph8013 | Mean | G.T.549 | Ph80I3 Mean
0 kg K,O fed. 18.82 20.07 19.44 19.07 20.17 19.62
24 kg K,0 /fed. 21,10 21.73 21.42 21.10 21.37 21.23
48 kg KO /fed. 22,43 22.83 22.63 22.60 22.40 22,50
72 kg K,0 /fed. 22.67 23.40 23.03 22.63 23.47 23.05
Mean 21.25 2.0 21.63 21.35 21.85 21.60
LSD .05 A=0.16 B=0.41 AB=NS A= NS B=0.48 AB=NS

Table (6): Effect of potassium fertilization levels on sucrose juice of the studied
sugar cane clones.

Plant cane 2002/2003 Plant cane
Potassium 2003/2004
fertilization Sugar cane clones (A)
"’-(‘l’;)'s G.T54-9 [ Ph80I3 Mean G.T.54-9 | Ph8013 Mean
0 kg K-O /fed. 15.05 16.19 15.62 15.25 16.24 15.75
24 kg K,O /fed. 17.04 17.59 17.31 17.03 17.31 17.17
48 kg K.0O /fed. 18.44 18,72 18.58 18.58 18.37 18.48
72 kg KO /fed. 1848 19.35 18.92 18.46 19.43 18.95
Mean 17.25 17.96 17.61 17.33 17.84 17.59
LSD .05 A=0.14 B=032 AB=NS A=NS B=040 AB=0.56

Table (7): Effect of potassium fertilization levels on purity% juice of the
studied sugar cane clones.

Plant cane 2002/2003 | Plant cane 20032064
Pptas_sium Sugar cane cloncs (A)

fertilization devels = T Ph8013 | Mean | G.T.549 | Ph8o1s | Mean
0 kg K»0 /fed. 80.01 80.68 80.34 §0.00 80.55 80.27
24 kg K,O /fed. 80.74 80.93 80.84 80.71 81.03 80.87
48 kg K,0 /fed. 82.18 82.00 82.09 82.23 82.00 82.11
72 kg K-0 /fed. 80.68 82.71 82.13 81.55 82.81 82.18
Mean 81.12 81.58 81.35 81.12 81.60 §1.36
LSD .05 A=NS B=0.31 AB=0.44 | A=0.12 B=015 AB=0.22
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Table (8): Effect of potassium fertilization levels on pol% cane of the studied
sugar cane clones.

Plant cane 2602/2003 l Plant cane 2003/2004

Potassium
fertilization levels Sugar cane clones (A)
(B) G.T.545 | Ph8013 | Mean | G.T.549 | Ph8013 | Mean

0 kg K,0 /fed. 12.64 13.52 13.08 12.81 13.58 13.19

24 kg KO Head. 14.22 14.66 14.44 14.22 14.41 14.32

48 kg KO /fed. 15.21 15.47 15.34 15.33 15.18 15.25

72 kg KO /fed. 15.33 15.90 15.62 15.30 15.95 15.63

Mean 14.35 14.89 14.62 14.41 14.78 14.60

LSD .05 A=0.10 B=0.31 AB=NS§ A=NS§ B=0.33 AB=0.46

Table (9): Effect of potassium fertilization levels on reducing sugars % juice
of the studied sugar cane clones.

Plant cane 2002/2003 J Plant cane 2003/2004
Potassium

fertilization levels Sugar cane clones (A)

(B) G.T.549 | Ph8013 | Mean | G.T.54-9 | Ph8§013 | Mean
0 kg K~0O /fed. 0.52 042 0.47 0.51 0.44 0.47
24 kg K»0O /fed. 0.35 0.28 0.32 032 0.25 0.29
48 kg K0 /fed. 0.19 0.19 0.19 0.22 0.19 0.20
72 kg K0 /fed. 0.22 0.17 0.19 .23 0.16 0.20
Mean 0.32 0.27 0.30 0.32 0.26 0.29
3D 03 A-0.04 _B=003 _ AB=0.04 A=NS  B=00d4 _AB=005

It is evident from the results in Tables (5-11) that potassium
fertilization levels exhibited significant effects on TSS %, sucrose %
juice, purity % juice, pol % cane, reducing sugars % juice, rendement
and quality index% of sugar cane in the two growing seasons. Applving
K-O at 72 kg /fed gave the highest values of TSS %, sucrose % juice,
purity % juice, pol % cane, reducing sugars % juice, rendement and
quality index % of sugar cane as well as the lowest values of reducing
sugars % juice as compared with the used cther levels. Such data
confirmed the previous reports of Alexander (1973), Luttge & Pitman
(1976) and Mondal er al.(1978) who revealed that potassium works in
moving sucrose through phloem tubes towards the storage tissues. This
result might be due to the role of K;O which encourage sugars to
translocate to store tissue in cane stalks, as well as the transformation of
simple sugars to sucrose that cause the increase in TSS % , purity %,
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pol, %, and rendement of cane stalks, where potassium is used as Co-
Enzyme with phosphorase to form sucrose. Moreover, potassium is well
known for its vital role in sucrose transportation and accumulation in
storage tissues of plants.

Significant interactions between sugar cane clones x potassium
fertilization levels (AB) with regard to purity % juice in the two
growing seasons, only significant interactions with regard to reducing
sugars % juice in the 1* season , with regard to sucrose% juice, pol %
cane, rendement and quality index % of sugar cane in the 2™ season
were found in Tables (6-10). The highest values of purity % juice ,
sucrose % juice, nol % cane. rendement and quality index % cane as
well as the lowest values of reducing sugars % juice were scored for
G.T.54-9 and Ph 80-13 clones with applying K,>O at 48 and 72 kg/fed,
respectively. Thes results are in accordance with that of Abayomi,
(1987 and Ismail (1991) who mentioned that juice quality was
enhanced with the increase in potassium fertilization levels up72 kg
K,O/fed .

3.3. Productivity traits

Data in Tables (12&13) indicated significant differences in
millable cane and recoverable sugar yields (ton/fed.) between the
clones of sugar cane in the two growing seasons. Ph 80-13 clone
scored the higher values of millable cane and recoverable sugar yields
than the clone. G.T.54-9, in the two growing seasons . These resulis
might be due to that Ph 80-13 clone contained the higher values of

Table (10): Effect of potassium fertilization levels on rendement of the
studied sugar cane clones.

Plant cane 2002/2003 Plant cane 2003/2004

Potassium

fertilization Sugar cane clones (A)

levels G.T.54-9 Ph 8013 Mean G.T.54- Ph 8013 Mcan
(B) ®

0 kg KO /fed. 9. 86 10.69 10.28 10.01 16.72 10536
24 kg K,0 /fed. 11.19 11.68 11.44 11.28 11.49 £i.39
48 kg K.O /fed. 12.33 12.53 12.43 12.43 12.27 12.35
72 kg K50 /fed. 12.34 13.00 12.67 12.32 13.06 12.69
Mean 11.43 11.97 11.70 11.51 11.89 11.70
LSD 05 A=0.20 B=0(.22 AB= NS A= NS B=10.28 AB=0.39
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Table (11): Effect of potassium fertilization levels on quality index% cane of the
studied sugar cane clones.

Plant cane 2002/2003 Plant cane 2003/2004
Potassium
fertilizatiun |eVEIS Sugar cane dones (A)

(B) G.T.549 | Ph80I3 | Mean | G.T.54-0 | Ph80I3 | Mean

0 kg KO /fed. 78.01 79.07 78.54 7%.14 78.94 78.54
24 kg K,O /fed. 72,69 79.67 79.18 79.33 79.74 76.54
48 kg K,0 /fed. 81.07 81.00 81.04 21,08 8083 80.96
72 kg KO /fed. 80.50 81.76 31.13 80352 | 81388 31.20

Mean 79357 8038 79.97 7977 | 8033 80.06 -

( LSD .05 A=0.65 B=084 AB=NS | A=NS B=09 AB=1.19

stalk height, diameter and internodes number of stalks as well as
pol%cane (Tables, 2-4 and 8). These findings are n the same line with
those obtained by Ismail (1997) and Abo El Ghait (2000} who indicated
that cane yield (ton/fed.) differed between the studied varieties of sugar
cane.

The results in Tables (12&13) revealed that potassivm
fertilization levels exhibited a significant effects on millable cane and
recoverable sugar yields (ton/fed.) of sugar cane in the two growing
seasons . Applying KO at 48 and 72 kg /fed gave the highest values of
millable cane and recoverable sugar vields (ton/fed.)of sugar cane over
applied other levels. This might be due to adejuate potassium supply
having an ecological importance in increasing the efficiency of N
uptake and use. Consequently, increasing the stalk diameter and weight
as a result of the potassium role in the physiclogical processes in plants
such as translocation of sugars and carbohydrates . In the same subject,
the increase in recoverable sugar yield (ton/fed) of sugar cane might be
due to the increase in both of millable cane (ton/fed) and pol, % . This
finding is in a good accordance with those reported by Alexander,
¢1973), Luttge & Pitman (1976) ; Mondal, e al.{(1978); Chawdhury &
Rahman, (1990); Korndorfer (1990) and Abou-Salama (1995) who
revealed that each 100 tons of cane removes 80 to 200 kg KO /ha from
the soi! that needs to be an average application of 150 - 200 kg KO /ha
(Fauconnier1993). This result is in the same line with that reported by
Nabhan er al. (1989) who indicated that sugar cane yield was affected
by the level of potassium fertilizer. Also, Taha er al. (2003) indicated
that the highest level of potassium (72 kg K,O /fed.) maximized cane
yield of plant crop .

Insignificant interactions between sugar cane clones X potassium
fertilization levels (AB) with regard to millable cane and recoverable
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sugar yields of sugar cane have been detected as shown in Tables
(12&13). ‘

Table (12): Effect of potassium fertilization levels on millable cane yield

(ton/fed) of the studied sugar cane clones.

Potassium Plant cane 2002/2003 i Plant cane 2003/2004
fertilization levels Sugar cane clones (A)

(B) G.T.54-9 | Ph 8013 | Mean | G.T.54-9 | Ph 8013 ; Mean
0 kg KO /fed. 45.13 46.30 45.72 44.52 45.22 44.87
24 kg K50 /fed. 4737 | 4827 47.82 46.90 47.42 47.16
48 kg K,0 /fed. 49.88 50.58 50.23 49.30 50.50 49.90
72 kg K,0 /fed. 48.78 52.47 50.98 48.67 51.50 50.09
Mean 47.79 | 4941 48.6% 47.35 48.66 48.01
LSD .05 A=130 B=2.56 AB=NS | A=0.91 B=2.67 AB=NS

Table (13): Effect of potassium fertilization levels on recoverable sugar yield

_(ton/fed) of the studied sugar cane cultivars.

Potassium Pilant cane 2002/2003 L Plant cane 200372004

fertilization Jeveis Sugar cane clones. (A)

(B) G.T.54-9 | Ph8013 | Mean | G.T.54-9 | Ph 8013 | Mean
0 kg K0 /fed. 4.45 4.95 4.70 446 4.85 4.66
24 kg K,O /fed. 5.30 5.64 547 5.29 545 5.37
48 kg K,0 /fed. 6.15 6.34 6.25 6.13 6.20 6.17
72 kg KO /fed. 6.02 6.82 642 6.00 6.73 6.37
Mean 5.48 594 5.71 5.47 5.81 5.64
LSD .05 A=0.14 B=0.37 AB=NS | A=0.19 B=036 AB=NS

3.4, Economics of sugar cane clones productivity per fed. at the studied

potassium levels
The obtained results in Table (14) clarified that applying K,O at

48

and 72 kg /fed. for G.T.54-9 and Ph 80-13 clones gave the highest values

of total réturn and net profit per fed. as well as millable cane yield

in

ton/1000m* of water and sugar vield (in ton ) /1000m’ of water,

respectively. These results might be due to that G.T.54-9 and Ph 80-

13

clones exhibited the higher values of millable cane and recoverable sugar
yields (ton/fed.) with applying K,O at 48 and 72 kg /fed over the otiter K0

rates.

In this subject , Johnston (1997) indicated that potassium has
regulating and catalytic roles on plant metabolism and is involved in
numerous functions in the plant such as enzyme activation, cation-anion
balance, stomata movement, phloem loading assimiiate translocation




Effect_of potassium fertilizer Levels on productivity .. .o o vooeoe sy e e e

that catalyze the metabolic activities at the cellular and organ levels
which could be translated at the whole plant into promotion in energy
conversion , carbohydrated assimilation and translocation and nutrient
uptake, transfer and metabolism towards better quality . Also Pandey
and Shukla (2000) reached the same results.

Table (14): Economics of sugar canc productivity per faddan at the studied

potassium fertilizer levels. (Average data of 2 years).
G.1.54-9 cultivar

Ph 80-13 clone

Potassium fertilizer levels

Items 0K 0 | 24K, 0 | 48K,0 | 72K, 0 | OK;0 [ 24K,0 | 48K, 0 | P KO

1 kpffed, | Ko'fed, | Yoo 1 kafed. | kgifed kg/fed. | kpifed. | kg/fed.
["Costs (LE)**
| Varniable costs**
liirne . hoeing. ele 130000

K fertilizer 0000 | 5000 [ 100.00 [ 15000 [ 0000 | 5000 | 10000 | 15000

Fixed cosls:**

Overhead 363.00

| Renal value 2500.00

Total costs.

436500 ] 441500 | 446500 [ 451500 T 336500 1 441500 [ 436500 | 451500

Praductivity (tenk.

Mitlable cane W.os Tu i+ l 4939 1 3873 [4576 [ 4785 5054 | 5199
Sugar ﬁ 16 3.30 614 l 6.0t 190 553 627 678
Prices (L.E /ton)**
Milable cane 13000 {13000 [ 13000 [ 13000 [ 13000 [ 13600 [ 13000 ] 13000
Total Return ¢ L.E./fed.):
Millable cane ! 58084 ] 612820 | 64467 | 6334.90 | 394880 | 622050 | 657020 | 6758.70
Net_profit (L.E) [ 139334 (171320 { 198170 [ 181990 | 138380 | 180550 | 2105.20 | 324370
Rewm-cost ratio | 1.33 1.39 1.44 140 | 136 141 [ 147 1.50
Quantinv of waterm’ : 12000 !
Yicld(ton)y1000m" 372 303 ENE) 206 | 381 399 a0 ] 433 |
Sugar(1on)/1000m’ 0.37 0.44 031 0.30 0.4 046 052 57
Net. 12028 | 13277 | 16304 | i5166 | 13198 | 130436 | 17543 | 18698
profit(L.E ¥1000m" |

According to CCSC (2005},

* * | E. = Egyptian pound.

Therefore, applying K-O at 48 and 72 kg /fed for G.T.54-9 and Ph
8013 clones representing optimal potassium fertilizer levels which
achieved the highest productivity and quality and are recommended to
achieve the highest values of millable cane and recoverable sugar yields
and consequently increasing income value of grower and helping in
reducing the vast gap between sugar consumption and production.
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