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Abstract: 
A field experiment was conducted at the Experimental Farm, El-Mattana, 

Agriculture Research Station, Luxor, Egypt during spring season of 2013 to de-
termine the effects of water stress on sugarcane yield and its quality as well as its 
response to potassium application. The experiment was laid out in split-split plots 
design with three replicates. The main plots were used to express irrigation re-
gimes (0.8, 1 and 1.2 of the cumulative pan evaporation, CPE). The split units 
were assigned for irrigation manners (all furrows and alternative furrows). Sub 
split plots were occupied by K levels (25, 50 and 75 Kg K2O/ fed). All the ex-
perimental treatments were randomly distributed on the respective plots.  

The actual evapotranspiration (ETa) values under alternative furrow irriga-
tion treatments (5215 m3) were less than that under all irrigated furrow treatments 
(5764 m3) regardless to the effect of irrigation regime or potassium fertilization. 
The amounts of applied water were 3592.50, 4979.39 and 8134.33 m3/ fed for 
irrigation regime (CPE) of 0.8, 1 and 1.2, respectively. Irrigation efficiency (IE) 
was decreased as the percentage of soil moisture depletion increased (at 0.8 
CPE). Normal irrigation with 1.2 CPE at 75 Kg K2O/ fed achieved the highest 
value of IE (86.16%) while the lowest value (57.52%) was recorded at normal 
irrigation with 0.8 CPE and 50 Kg K2O/ fed. The best treatment was alternative 
irrigated furrow at 1 CPE when fertilized by 75 Kg K2O / fed since it realized the 
highest CWUE (8.86 Kg cane /m3 and 1.1 Kg sugar/m3). Cane yield as well as 
juice purity and sugar concentration declined, resulting in decreased sugar yield 
as irrigation intervals was increased. Also, cane yield and its quality was in-
creased by increasing potassium fertilization level. 
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Introduction: 
In many parts of the world, crop 

production is often constrained by 
water limitations during the growth 
season. The distribution and amount 
of irrigation water with soil character-
istics and evaporation demand deter-
mine the pattern of water availability 
for plants over time and the ensuring 
crop biomass and economic yield. 
The great challenge of the agricul-
tural sector is to produce more food 
from less water by increasing crop 
water productivity. To optimize crop 
yields in an irrigated environment, 
irrigation should be timed in a way 
that non-productive soil evaporation 
and drainage losses are minimized. 
Water deficits should coincide with 
the least sensitive growth stages of 
the crop. A full understanding of the 
trade-offs between yield and water 
savings when irrigation is withheld 
early in the season would aid in the 
design of optimal management 
strategies (Qureshi et al., 2002 and 
Sander and Bastianssen, 2004). 

Water use for agriculture crops 
is important for adequate water man-
agement in arid and semi-arid areas 
when irrigation is necessary and wa-
ter is limited and expensive Egypt is 
forced to implement serious efforts 
towards the equilibrium between its 
limited water supply and demand. 

Sugarcane is a biomass-
producing crop that requires substan-
tial input of both water and nitrogen 
to achieve maximum yields. Sugar-
cane is an important industrial and 
cash crop which has a great economic 
value, especially in Egypt. Besides 
sugar production, sugarcane produces 
numerous valuable byproducts like, 
alcohol used by pharmaceutical in-

dustry, ethanol used as a fuel, bagasse 
used for paper and chip board manu-
facturing and press mud used as a 
rich source of organic matter and nu-
trients for crop production (Lingle et 
al., 2000). 

Wiedenfeld (2004) revealed that 
growth and yields of sugarcane re-
sponded primarily to the total amount 
of water applied. Azevedo et al. 
(2006) found that increases in sugar-
cane yield are directly and linearly 
correlated with increases in the con-
sumption of water. Yield under wa-
ter-limited conditions are generally 
associated with reduced water use ef-
ficiency (WUE). Conversely, the ap-
plication of a high irrigation water 
volume does not necessarily result in 
high yield. Singels (2007) revealed 
that under irrigated conditions, fine-
tuning of water management could 
possibly lead to higher sucrose yields, 
while economizing water. Singh et al. 
(2007) stated that water use by the 
ratoon crop was higher with increas-
ing soil moisture regimes. WUE de-
creased with increase in irrigation 
water applied. At regions with water 
scarcity, water saving irrigation like 
alternate furrow irrigation is used for 
different crops. In furrow irrigation 
water infiltration in the soil surface 
layer occurs in horizontal and vertical 
directions (2-dimensional) and infil-
tration water front from the two adja-
cent furrows overlap in horizontal di-
rection. Combined use of alternate 
furrow irrigation and reduced applied 
water is considered as water saving or 
partial root-zone irrigation that en-
hanced the water productivity 
(Sepaskhah and Hosseini, 2008). 
Therefore, the irrigation method in 
practice is very important in irrigation 
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management to reduce water losses 
without yield loss. Partial root drying 
irrigation by alternate furrow irriga-
tion and drip irrigation is an appro-
priate procedure for management of 
deficit irrigation. In these irrigations, 
deep percolation and surface evapora-
tion are reduced and less water is 
used (Ahmadi et al., 2010). 

Soils of Egypt are not being re-
plenished by potassium fertilizer. 
This primarily has been due to mis-
understanding that these alluvial soils 
are rich in K and need no extraneous 
application of K fertilizer. If total soil 
K content is adequate, the release rate 
in most cases has not been enough to 
meet crop requirements. In present, 
intensive and high yield oriented ag-
riculture, there is negative K balance 
and consequently, the soils are mined 
of the essential nutrient. The response 
to K application is related to site and 
crop specific and, in many cases, to 
economic as well.  

Potassium is an important nutri-
ent in sugarcane development and 
acts as an enzyme activator in the 
plant metabolism such as in photo-
synthesis, protein synthesis and trans-
location of sucrose from leaves to the 
stalk storage tissues. Since K is very 
relevant in sugarcane growth, devel-
opment, yield and quality, knowledge 
of the potassium distribution is of 
great importance for many research 
areas (Nilberto et al. 2013; UN-
SCEAR, 2000; Cesnik & Miocque, 
2004; Bierman & Rosen, 2005; Ash-
ley et al., 2006 and Silveira et al., 
2009). Velasco et al. (2012) found 
that the values of potassium concen-
tration in sugarcane leaves and stems 
are virtually the same, with minor 

fluctuations during the entire growth 
period. This fact is an indication that 
the potassium transport mechanism in 
each part of the plant during its 
growth depends on the type of plant 
studied. Medina et al. (2013) found 
that a higher concentration of potas-
sium at the beginning of plant devel-
opment and over time, there is an os-
cillatory behavior in this concentra-
tion in each part of the plant, reaching 
a lower concentration in the adult 
plant. 

This study was conducted to de-
termine the effects of water stress on 
sugarcane yield and its quality as well 
as its response to potassium applica-
tion.  
Materials and Methods: 

Field experiment was carried 
out during spring season of 2013 at 
the Experimental Farm of El-Mattana  
Agriculture Research Station, Luxor, 
Egypt which lies at latitude 25  41- 
0= N and longitude 32 39- 0= E, the 
altitude of the area is 82 m  represent-
ing semi-arid climate with hot sum-
mers and fairly cool winters. The me-
teorological data of El-Mattana 
weather station during the growth 
season are presented in table (1). The 
relevant chemical and physical prop-
erties of the investigated soil accord-
ing to Page et al. (1982) and Klut 
(1986) are shown in Table (2 a &b). 
The conducted experiment aimed at 
studying the effects of different irri-
gation regimes on water consumptive 
use and water use efficiency (WUS) 
of sugarcane crop as well as sugar-
cane response to potassium applica-
tion.
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Table (1): Average meteorological data of a decade (2004-2013) of Aswan 
(the nearest to El-Mattana agrometeological station). 

 

Months 

Min. 

Temp. 

(oc) 

Max. 

Temp. 

(oc) 

AV. 

Temp. 

Rel 

hum 

(%) 

Wind 

speed 

(m/sec) 

Solar 

 radiation 

(Mj/m2.d) 

E pan 

(mm/day) 

ETo 

(mm/day) 

Apr 16.3 30.4 23.6 14.1 3.8 23.3 4.0 5.7 

May 21.7 31.2 29.9 14.1 4.1 28.0 4.5 7.2 

Jun 24.3 40. 5 32.3 14.3 4.3 29.3 4.9 7.5 

July 25.1 40.4 32.7 16.2 4.1 29.4 5.2 7.4 

Aug 25.4 40.4 32.7 17.2 4.2 26.2 5.8 7.0 

Sept 23.3 38.4 30.4 20.1 4.2 24.7 5.2 6.3 

Oct 20.5 35.10 27.2 22.9 3.7 20.3 3.8 5.1 

Nov 14.7 28.2 20.8 30.9 3.5 17.3 2.1 3.7 

Dec 10.1 23.4 16.0 34.9 3.6 15.3 1.5 3.0 

Jan 8.3 20.5 13.7 30.2 3.12 14.2 1.9 2.9 

Feb 9.8 24.4 16.6 25.4 3.9 19.2 1.8 3.9 

Mar 13.0 29.2 20.7 19.4 4.2 23.6 2.0 5.0 

 

Table (2a): Some physical properties of the investigated soil 

Particle size distribution (%) Bulk  
density 
(g/cm3) 

Wilting 
point 
(%) 

Field  
capacity 

(%) 

Texture 
grade Clay Silt Sand 

Soil depth 
(cm) 

1.15 18.96 47.22 Clay loam 37.58 28.52 33.90 0-15 

1.25 17.16 40.91 Clay loam 38.41 27.44 34.15 15-30 

1.28 16.22 42.94 Clay loam 38.52 28.82 32.66 30-45 

1.34 15.20 43.46 Clay loam 36.45 29.12 34.43 45 - 60 
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Table (2b): Some chemical properties of the investigated soil 

Water soluble Ions ( meq/L) (1:1) 

K Na Mg Ca SO4 Cl HCO3 CO3 

EC 
(1:1) 
dS\m 

pH 
(1: 2.5) 

O.M. 
(%) 

CaCO3 
% 

Soil 

depth 

(cm) 

0.3 1.1 0.9 1.2 0.6 1.7 1.2 - 0.33 7.82 1.78 3.50 0-15 

0.4 1.5 1.1 1.7 0.9 2.3 1.5 - 0.43 7.87 1.48 4.10 15-30 

0.4 1.5 1.2 1.7 0.9 2.5 1.4 - 0.45 7. 95 1.08 4.50 30-45 

0.3 1.6 1.3 1.8 0.9 2.7 1.4 - 0.47 8.01 0.96 4.60 45 - 60 

 

The experiment was laid out in 
split-split plots design with three rep-
licates (Fig.1). The main plots were 
devoted to irrigation manners (all fur-
rows and alternative furrows) that 
bounded with buffer zone (5 m 
width) to avoid the horizontal seep-
age. The split units were assigned for 
irrigation regimes (0.8, 1 and 1.2 cu-
mulative pan evaporation) that 

bounded with buffer zone (3 m 
width) to avoid the horizontal seep-
age. Sub split plots were occupied by 
K levels (25, 50 and 75 Kg K2O/ fed). 
All the experimental treatments were 
randomly distributed on the respec-
tive plots. The plot was 7 m in length 
and 6 m in width with an area of 42 
m2 (1/100 fed). 

 
 

 
Fig. (1): Layout of the field experiment 

 

Sugarcane cultivar G-T.54/9 
was planted on April 3rd, 2013 by 
placing overlapping stalk pieces in 
furrows spaced 1.5 m apart and cov-

ering with approximately 10- 15 cm 
of soil and it was harvested on March 
15th, 2014. The study area received a 
flood irrigation following planting to 
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establish a stand. All the agronomic 
practices were applied as commonly 
used for growing sugarcane and car-
ried out according to the recommen-
dation of the Ministry of Agriculture. 
Phosphorus fertilizer in the form of 
calcium super phosphate (15.5% 
P2O5) was added at the rate of 350 
Kg/fed. during soil preparation. Ni-
trogen fertilizer was applied in the 
form of urea (46% N) at the rate of 
450 Kg/fed. in four equal doses. The 
first dose was added one month after 
planting then the rest doses were 
added subsequently at one month in-
terval. Potassium fertilizer treatments 
(25, 50 and 75 Kg K2O/fed) in the 
form of potassium sulphate (48% 
K2O) was added after three and half 
months from planting.  

Evaporation data were obtained 
from a standard Class-A pan located 
adjacent to the experimental field and 
the reading was collected on a daily 
basis. Irrigation treatments were initi-
ated after planting irrigation as fol-
lows: 

Irrigation using 1.2 pan evapo-
ration coefficient 

Irrigation using 1.0 pan evapo-
ration coefficient 

Irrigation using 0.8 pan evapo-
ration coefficient 

Irrigation time was estimated by 
setting the cumulative pan evapora-
tion to be equal to the allowable 
available soil moisture depletion 
(50%). Reference evapotranspiration 
(ETo) was determined using mean 
monthly meteorological data accord-
ing to FAO (2012). To obtain the wa-
ter consumptive use, the soil moisture 
percentage was determined gravimet-
rically on dry basis just before and 24 
hours after each irrigation, as well as 

harvesting time. At each sampling 
date, samples were taken from layers 
each of 15.0 cm depth from soil sur-
face down to 60.0 cm. The amount of 
water consumed from the root zone 
between two successive irrigations as 
a water depth in cm, was calculated 
from the following equation: (Israel-
sen and Hansen, 1962). 

C.U.= D x Bd x(Q2-Q1)/100 
Where: C.U. = actual 

evapotranspiration. 
D  = the irrigation soil depth 

(cm). 
Bd = bulk density of soil 

(gm/cm3).  
Q2 = the percentage of soil 

moisture two days after irrigation. 
Q1 = the percentage of soil 

moisture before next irrigation. 
Field capacity (FC) and perma-

nent wilting point (PWP) were de-
termined using the pressure cooker 
and pressure membrane apparatus. A 
saturated undisturbed and disturbed 
soil sample s was equilibrated at 
suction pressures of 0.33 and 15 bar, 
respectively, according to Shawky 
(1967). The available water capacity 
(AWC) of a soil is the amount of wa-
ter retained in the soil reservoir that 
can be removed by plants. This was 
calculated by the differences in water 
content at field capacity and perma-
nent wilting point as follows: AWC = 
FC – PWP 

Irrigation efficiency in this ex-
periment was calculated using the 
formula of James (1988) as follows:
 Ea = (Rz/ Dw)* 100 

 Rz = D( θfc – θi) / 100 
Where:   Ea = efficiency of ap-

plication %   
Rz=amount of water stored in 

the root zone (mm) 
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Dw=depth of applied water 
(mm)    

D = root zone depth (mm) 
θfc &  θi =  water content (V %) 

at field capacity and  prior to irriga-
tion, respectively.  

Water use efficiency (WUE) 
was calculated according to Vites 
(1965) using the following equation:   

WUE = cane or sugar (kg/ fed)/ 
water consumptive use (m3/ fed) 

Fresh weight cane yields were 
determined by harvesting and weight-
ing all cane from the middle two rows 
of each plot. A random 15 stalk sam-
ple was taken from each treatment to 
determine stalk diameter and length 
from soil surface till dew-lap then 
crushed using a hydraulic roller mill. 
Juice was analyzed for total dissolved 
solids using a refractometer and su-
crose concentration using a saccha-
rimeter. Cane sucrose content was 
calculated using the Winter-Carp 
formula (Chen and Chou, 1993). Pu-
rity percentage was calculated ac-
cording to Singh and Singh (1998) 
using the following formula:  
         Purity percentage = (sucrose % 
/ brix %) * 100  

Data obtained were statistically 
analyzed as outlined by (Gomez and 
Gomez, 1984).Using means of 
''MSTAT-C'' computer software pro-
gram package according to (Freed et 
al., 1989). 
Results and Discussions: 

Irrigation water is one of the 
most important inputs in crop produc-
tion. The arid region suffers from wa-
ter shortage due to its scarcity and 
irregular distribution. The manage-
ment of water resources in arid re-
gions required good knowledge and 
great skills especially in the case of 

limited water supply. Adding too 
much or too little water may cause a 
serious damage for crops; therefore 
water requirement must be carefully 
determined. 
1- Sugarcane water relations 

Total actual evapotranspiration 
(ETa) as affected by irrigation regime 
and manner of sugarcane crop at dif-
ferent levels of potassium application 
is presented in Table (3). In general 
data revealed that the ETa values un-
der alternative furrow irrigation 
treatments (5215 m3) were less than 
that under all irrigated furrow treat-
ments (5764 m3) regardless the effect 
of irrigation regime or potassium fer-
tilization. Also, there is a positive re-
lation between the ETa values and ir-
rigation regime or potassium fertiliza-
tion. The ETa values were 3952.50, 
4979.39 and 7895.66 m3/ fed for irri-
gation regime of 0.8, 1.0 and 1.2 cu-
mulative E-pan, respectively. This 
means that total water consumptive 
use (ETa) was increased with increas-
ing soil moisture regimes. Singh et al. 
(2007) observed higher soil moisture 
depletion at lower irrigation water: 
cumulative pan evaporation (IW/ 
CPE) ratio. This was due to more wa-
ter extraction by crop root from 
deeper layers under drier regime due 
to limited availability of moisture in 
the upper layers of the soil. The total 
water depletion from soil profile var-
ied appreciably with soil moisture 
presented resulting from varying irri-
gation scheduling treatments (Inman-
Bamber and Smith, 2005). Also the 
ETa values were increased as the 
level of potassium application in-
creased at high soil moisture (1.2 
CPE). While it showed an irregular 
trend at 0.8 and 1.0 CPE. This behav-
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ior might be due to that high soil 
moisture content support potassium 
absorption. 

Irrigation efficiency (IE) de-
creased as the percentage of soil 
moisture depletion was increased (at 
0.8 CPE). In general, IE ranged be-
tween 57.52 and 86.16% (Table 3). 
The obtained results revealed that 
regular irrigation with 1.2 CPE at 75 
Kg K2O/ fed achieved the highest 
value of irrigation efficiency 
(86.16%) while the lowest value 
(57.52%) was recorded at regular ir-
rigation with 0.8 CPE at 50 Kg K2O/ 
fed.  

Field water use efficiency 
(FWUE) defined as the weight of 
marketable crop production per the 
volume unit of applied irrigation wa-
ter. Data in Table (3) showed that the 
irrigation manner and regimes were 
positively affected field water use ef-
ficiency. The average value of FWUE 
ranged between 2.09 and 5.44 Kg/m3. 
It is also, realized that increasing po-
tassium levels increases the FWUE 
values. The highest FWUE value was 
attained in treatment of irrigated al-
ternative furrow at 1.0 CPE with 75 
Kg K2O/fed. The lowest one was re-
corded in treatment of irrigated alter-
native furrow with 0.8 CPE at 25 Kg 
K2O/ fed. The values of FWUE for 
sugar yield were 0.43, 0.47 and 0.51 
Kg sugar/ m3 for 0.8, 1.0 and 1.2 
CPE, respectively.   

Crop water use efficiency 
(CWUE) means the weight of mar-
ketable crop produced due to con-
sumption of one mm water depth of 
soil moisture per feddan. In general, 
CWUE values were 5.38 and 5.91 
Kg/ m3 for alternative and all furrow 
irrigation, respectively (Table 3). 
valus were 3.66, 4.40 and 3.23 at irri-
gation regime of 0.8, 1.0 and 1.2 
CPE, respectively. The data indicated 
that CWUE increased up to 1.0 CPE 
and decreased thereafter to 1.2 CPE. 
This caused high CPE at the driest 
irrigation. This might be due to the 
plant crop extracted water from 
deeper layers even at lower moisture 
regimes. More water applied under 
1.2 CPE did not give any advantage 
to the sugarcane crop. At this water 
regime, the crop tended to lodge and 
therefore registered lower yields. Ex-
cess irrigation also impedes aeration 
and hinders certain beneficial reac-
tions within the plant and soil. 
Whereas water deficit promotes pith 
formation in cane resulting in reduced 
yield (Singh et al., 2007). The values 
of CWUE for sugar yield were 0.69, 
0.74 and 0.77 Kg sugar/ m3 for 0.8, 
1.0 and 1.2 CPE, respectively. It was 
observed that the best treatment was 
alternative irrigated furrow at 1.0 
CPE when fertilized by 75 Kg K2O/ 
fed since it realized the highest 
CWUE (8.86 Kg cane/m3 and 1.1 Kg 
sugar/ m3). 
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Table (3): Irrigation water parameters and their efficiency for sugarcane 
crop as influenced by irrigation regime, manner and potassium fertili-
zation. 

25 5600.00 3516.64 62.80 2.09 3.33
50 5600.00 3346.14 59.75 3.29 5.51
75 5600.00 3625.33 64.74 3.88 6.00
25 5960.00 3492.56 58.60 2.91 4.96
50 5960.00 3428.37 57.52 3.68 6.40
75 5960.00 4145.98 69.56 4.70 6.76
25 6390.00 4423.64 69.23 3.83 5.53
50 6390.00 4787.19 74.92 4.80 6.40
75 6390.00 3923.01 61.39 5.44 8.86
25 7670.00 5379.41 70.14 3.57 5.09
50 7650.00 5836.61 76.30 4.91 6.44
75 7600.00 5526.47 72.72 5.28 7.26
25 10185.00 7566.44 74.29 2.64 3.56
50 10220.00 7684.29 75.19 3.34 4.45
75 10150.00 8054.12 79.35 3.77 4.76
25 10645.00 8050.52 75.63 3.78 5.00
50 10550.00 8274.31 78.43 4.14 5.28
75 10650.00 9176.32 86.16 4.26 4.94
0.8 5780.00 3592.50 62.16 3.43 5.49
1 7015.00 4979.39 70.78 4.64 6.60

1.2 10400.00 8134.33 78.17 3.66 4.66
A 0.23 0.34
B 0.28 0.42
C 0.11 0.73

AB 0.49 0.16
AC 0.20 0.28
BC 0.16 0.23

ABC 0.28 0.40
CPE = Cumulative pan evaporation A= irri. regime B= irri. manner C= K level

Crop 
water use 
efficiency 
(kg/ m3)

Irrigation 
manner

Irrigation 
regime

Potassium 
level (kg 
K2O/ fed)

Irrigation 
water 

applied 
(m3/fed)

Water 
consumptive

 use (m3/ 
fed)

Field 
water use 
efficiency 
(kg/ m3)

1.0 CPE

1.2 CPE

Altarnative

Normal

Altarnative

Normal

Average irrigation 
regime

Altarnative

Normal

LSD 5%

0.8 CPE

Irrigation 
efficiency 

(% )

 

2- Sugarcane yield and quality 
Sugarcane yield responses to ir-

rigation water stress either by the ir-
rigation way or intervals and potas-
sium fertilization is shown in fig. (2). 
In general, data showed that sugar-
cane yield was increased by increas-
ing both CPE and potassium fertiliza-
tion levels. Sugarcane yield re-
sponded to irrigation intervals and 

hide the effect of irrigation way on 
sugarcane yield. The highest sugar-
cane yield (45.33 ton/ fed) was re-
corded in plots with all irrigated fur-
row at 1.2 CPE when fertilized by 75 
Kg K2O/ fed. The lowest one (11.72 
ton/ fed) was recorded in plots with 
alternative irrigated furrow at 0.8 
CPE when fertilized by 25 Kg K2O/ 
fed. Wiedenfeld (2000) revealed that 
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the effect of water stress appeared to 
be primarily related to the degree of 
stress relative to the evapotranspira-

tion (ET) demand rather than the 
growth phase during which the stress 
occurred. 

 

    

0

10

20

30

40

50
Su

ga
rc

an
e 

yi
el

d 
(t

on
/ f

ed
)

0.8 1.0 1.2 0.8 1.0 1.2

Alternative Normal

Irrigation manner and regime

25 50 75
potassium level

 
Fig. (2): Sugarcane yield in relation to irrigation way and regime at different levels of 

potassium fertilization. 
 

In general, sugarcane stalk 
growth was positively responded to 
the irrigation scheduling treatments 
and K fertilization levels. Sugarcane 
stalk length was higher under all irri-
gated furrow treatments than those 
under alternative irrigated furrow (ta-
ble 4). The stalk length was increased 
as both the CPE and K level was in-
creased. Sugarcane stalk diameter 
showed a weak response to the irriga-
tion scheduling or potassium treat-
ments in the plant crop. Cane yield as 
well as juice purity and sugar concen-
tration declined, resulting in de-
creased sugar yield as irrigation in-
tervals was increased. Also, cane 
yield and its quality was increased by 
increasing potassium fertilization 
level (Table 4). The same trend was 
realized for brix %. This result may 
be due to the increasing irrigation 
frequency, i.e., at the shortest inter-
vals, which increased water content 

in stalks and hence decreased brix 
percentage. These finding coincided 
with those obtained by Wiedenfeld 
(2004) and Bekheet (2006). 
Conclusion: 

It might be concluded that sug-
arcane growth and yields responded 
primarily to the total amount of water 
applied. The irrigation levels pre-
scribed by the scheduling methods 
were less than the amount necessary 
to obtain maximum yields. Sugarcane 
is very sensitive to available soil wa-
ter contents, and that every effort 
should be made to maintain optimum 
moisture in the soil at all times during 
growth season. There is a need to bet-
ter understand the consequences of 
variable timing and duration of water 
deficit during the first half of the 
growth period on sugarcane produc-
tivity, in terms of biological and 
commercial yield. 
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Table (4): Sugarcane stalk properties, juice quality and sugar yield as af-
fected by irrigation scheduling and potassium fertilization.   

stress manner length diameter
25 158.70 2.70 23.39 19.88 85.01 1.45 11.72
50 175.00 2.70 23.32 19.62 84.07 2.24 18.43
75 207.70 2.90 23.41 20.12 85.95 2.74 21.75

180.47 2.77 23.37 19.87 85.01 2.14 17.30
25 193.70 2.80 23.94 20.98 87.62 2.29 17.33
50 215.30 2.80 23.28 19.96 85.71 2.74 21.95
75 203.70 2.90 23.72 20.22 85.23 3.53 28.02

204.23 2.83 23.65 20.39 86.19 2.85 22.43
192.35 2.80 23.51 20.13 85.60 2.50 19.87

25 167.00 2.80 24.26 21.13 87.07 3.25 24.47
50 196.00 2.80 23.68 20.43 86.28 3.93 30.65
75 220.00 2.90 23.30 19.87 85.27 4.30 34.74

194.33 2.83 23.75 20.48 86.21 3.83 29.95
25 204.70 2.80 23.37 20.04 85.76 3.43 27.40
50 217.00 2.70 23.93 20.97 87.66 4.97 37.58
75 227.00 2.70 23.83 20.92 87.71 5.30 40.14

216.23 2.73 23.71 20.64 87.04 4.57 35.04
205.28 2.78 23.73 20.56 86.63 4.20 32.50

25 222.70 2.90 23.27 19.67 84.49 3.29 26.91
50 226.70 2.90 23.04 19.80 85.77 4.50 34.17
75 216.70 2.90 24.14 21.25 88.07 5.14 38.31

222.03 2.90 23.48 20.24 86.11 4.31 33.13
25 230.70 2.80 24.27 21.38 92.33 5.87 40.22
50 232.30 2.90 23.95 20.82 86.88 5.96 43.71
75 243.70 3.00 23.43 20.31 86.68 5.79 45.33

235.57 2.90 23.88 20.84 88.63 5.87 43.09
228.80 2.90 23.68 20.54 87.37 5.09 38.11

2.93 N.S. N.S. N.S. N.S. 0.42 1.68
1.37 N.S. N.S. N.S. N.S. 0.37 1.89
1.72 N.S. N.S. N.S. N.S. 0.22 0.96
2.37 N.S. N.S. N.S. N.S. N.S. 3.28
2.97 N.S. N.S. N.S. N.S. N.S. 1.66
2.43 N.S. N.S. N.S. N.S. N.S. N.S.
4.20 N.S. N.S. N.S. N.S. 0.53 2.35

CPE = Cumulative pan evaporation A= irri. regime B= irri. manner C= K level

purity 
%

normal

mean

irrigation K level

Alternative

normal

mean

1.2 CPE

sugar yield 
(ton/ fed)

cane yield 
(ton/ fed) 

1.0 CPE

mean

0.8 CPE

mean
mean

stalk(cm) brix/ 
100 cm3

sugar/ 
cm3

mean

Alternative

mean

normal

mean

Alternative

mean

LSD 5%

A
B
C

AB
AC
BC

ABC
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  تأثير الري التبادلي والتسميد البوتاسي على محصول قصب السكر
  ٣، مصطفى جبريل أحمد حسن٢، محمد راجح درديري١،عزت مصطفى أحمد١محسن عبد المنعم جامع

 قسم علوم الأراضي والمياه ، كلية الزراعة ، جامعة أسيوط ، مصر ١
 ، مركز البحوث الزراعية ، مصرقسم المقننات المائية والري الحقلي ، معهد بحوث الأراضي  ٢

   أسيوط ، مصر–كلية الزراعة ، جامعة الأزهر  قسم علوم الأراضي والمياه ، ٣
  

   :الملخص

 الأقـصر  –بمحطة البحوث الزراعية بالمطاعنة في المزرعة البحثية    تجربة حقلية    أجريت
محصول قصب  وذلك لمعرفة تأثير الإجهاد المائي على        ٢٠١٣ مصر خلال فصل الربيع عام       –

وكـان تـصميم التجربـة قطاعـات كاملـة      ، السكر وجودتة ومدى استجابتة للتسميد البوتاسي      
) ١,٢ ، ١ ، ٠,٨(حيث كان الإجهاد المـائي عنـد   ، العشوائية منشقة مرتين في ثلاث مكررات    

 ري جميـع    –الـري التبـادلي     (وأسلوب الري   ،  التراكمي في القطع الرئيسية      بخر الوعاء من  
فدان في القطع    /  أ ٢بو) ٧٥ ، ٥٠ ، ٢٥( والتسميد البوتاسي     الأولى في القطع المنشقة  ) وطالخط

أقـل مـن ري   ) ٣م٥٢١٥( وقد أوضحت النتائج أن قيمة البخر نتح بالري التبادلي  الثانيةمنشقة  ال
وأيضا تقل كفاءة الـري  . دون اعتبار لفترات الري والتسميد البوتاسي ) ٣م٥٧٦٤(جميع الخطوط   

وحقق الـري الكلـي     .  من وعاء البخر التراكمي    ٠,٨ادة نسبة الاستنفاذ الرطوبي للتربة عند       بزي
 %)٨٦,١٦(ى قيمة لكفاءة الري بنسبة      فدان أعل /  أ ٢ بو ٧٥  بمستوى تسميد  ١,٢عند معامل بخر    

 ٥٠ من وعاء البخر بمعدل تـسميد     ٠,٨مع الري العادي عند      %) ٥٧,٥٢(بينما كانت أقل قيمة     
 ومـستوى   ١وكانت أفضل معاملة هي الري التبادلي عند معامل بخـر تراكمـي             . ن  فدا/ أ٢بو

 كجـم   ٨,٨٦ (الميـاه فدان حيث أعطت أعلى كفاءة لوحدة إسـتخدام          / أ٢ بو ٧٥تسميد بوتاسي   
  ).٣ م/  كجم سكر ١,١ ،٣م/قصب 

وعموما يقل محصول القصب بزيادة طول فترات الري كما يـزداد محـصول القـصب               
 .  بزيادة مستوى التسميد البوتاسيوتتحسن صفاته

 
 


