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ABSTRACT

N Two field experiments were conducted at Sidi Salim District , Kafr El-Sheikh
Governorate. North Delta, Egypt to study the effect of the alternative use of high
saline drainage water with fresh water for irrigation on sugar beet yield, yield
components, soil salinity and some water retations during 2004/2005 and 2005/2006
seasons. The soil was saline and clayey in texture. Fresh water salinity and SAR
values were 0.5 dS/m and 1.53 ,respectively, while drainage water salinity and SAR
values were 7.21 dS/m and 14.4, respectively. Seven irrigation treatments were
arranged in randomize complete block design with four replicates as follows:

(A )100% fresh water.(B} 75% fresh water + 25 % drainage water. (C) 62.5% fresh

water + 37.5 % drainage water.(D} 50% fresh water + 50 % drainage water.(E)

37.5% fresh water + 62.5 % drainage water. (F) 25% fresh water + 75 % drainage

water.(G) 100% drainage water. The impertant findings could be summarized as

follows -

- Using the alternative irrigation of drainage water with fresh water increased seeds
emergency percentage compared to full irrigation with drainage water.

- Reduction of root yield was 18.93 and 26.24 % when drainage water was used by
50% with fresh water during the two successive seasons, respectively.

- Applying 25 to 50 % drainage water alternatively with fresh water resulted in a
significant increase in sucrose percentage compared to control treatment in the
1st season while in the 2nd season sucrose percentage significantly was
decreased with increasing the number of irrigations with drainage water.

- There were no significant differences in extracted sugar yield between the controi
and treatments B and C which received 25 and 37.5 % drainage water. While in
the second season all drainage water treatments caused high significant reduction
in sugar yield.

- The highest values of applied water and water consumptive use were obtained
under irrigation with fresh water but decreased with increasing drainage water
usage for irrigation.

- Irrigation with fresh water achieved the highest values of field water use and crop
water use efficiencies for root and extracted sugar yields.

- Continues irrigation with drainage water increased soil salinity and alkalinity, while
the cyclic irrigation by drainage and fresh water decreased them.

It could be conciuded that the saline drainage water(4416 ppm) could be used at
non sensitive plant growth stages in percentage 50 % with fresh water for irrigating
sugar beet with expected yield reduction percentage 25 %.
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INTRODUCTION

The increased need in food production to support the acceleration of
population growth in Egypt (2.7%)compels the country to use ail of water
sources i.e. drainage water, ground water and treated wasle water, FAQ,
(1992), Farmers at the tail of irrigation canals unofficially reuse about 2 billion
m3 fyear of drainage water, directly for irrigation; whenever they suffer from
limited canal fresh water supply, (El-Hessy and El-Kady, 1997).The problem
of crop yield losses resulted from the low quality of drainage water and when
and how much drainage water toc be apply .

Rhoades ef a/. (1988) found that there were insignificant differences in
yield or crop quality occurred in any of the 5 crops wheat, cotton, sugar beet,
cantaloupe and Medicago sativa grown when brackish water was substituted
for fresh water for up to 25-50% of the irrigation requirements. Soil salinity
levels were higher at the end of the experimental period . Ayars et al{1990)
stated that using saline water to supply part of the crop water requirement
resulted in a 20% yield reduction in the wheat crop. While the cotton and
sugar beet yields weren't affected during the initial five years.. Abo Soliman et
al, (1992) found that wheat grain yield decreased by 38.9, 43.72, 47.0, 48.1
and 57.92 %when drainage water applied in two, four irnigations, (at late
season), two, four, and six irrigations )at the beginning of growing season),
respectively as compared with continuous irrigation with fresh water. El-
Henawy (2000) pointed out that using of drainage water or drainage water
mixed with wastewater in irrigation at North Delta ,Egypt resuited in a
reduction in yield of cotton, rice and wheat ranged from 24.8 to 52.1 %, from
14.1 to 47.7% and from 21.7 to 73.3 %, respeciively. Malash ef a/.(2005)
found that the highest yield of tomato obtained (3.2 kg/plant) was the result of
the combination of drip system and mixed management practice using a ratio
of 60% fresh water(EC= 0.55dS/m) with 40% saline water (EC= 4.2-4.8
dS/m). Hamdy et a/.(2005) showed the possibility of securing high yields, with
mean reductions of only 21% in barley and 25% in wheat compared to the
fully, fresh-water irrigated control, through the application of limited amounts
of brackish water having EC 3-9 dS/m.

Kaffka et al.(1999) found that fresh water did not affect overall water
use, plant density or clean root yield, but use of saline water decreased
percentage sugar and hence sugar yield. This decrease was associated with
the higher N levels in saline water. Katerji ef al (2000) stated that the higher
the salinity, the fower the yield, evapotranspiration, pre-dawn leaf water
potential and stomatal resistance. Reina-Sanchez et al. (2005) revealed that
tomato Plants grown under the most saline conditions consumed, on
average, 40% less water than control plants. The relationship between total
plant water uptake and salinity was linear. Yurtseven ef al.(2005) showed that
tomato yield decreased with increasing salinity of irrigation water starting at
salinity level of 2.5 dS m-1 and continued to 10 dS m-1 treatment. Water
consumption and water use efficiency (WUE) decreased with increasing
salinity. Ragab ef &/. (2005) indicated that a 7 dS/m irrigation water only
reduced the yield of tomato by 50%.The relation between both yield and
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water uptake as a function of irrigation water salinity is non linear and is
better described by a polynomial function of the fourth order.
. Theillier ef a/.(1990) concluded that both soil salinity and sodicity
increased with decreasing applied water quality. Sobh et al.{1997) found that
the increase of either salinity or SAR of drainage water used for irrigation
caused a significant increase in soil salinity and SAR values. Tedeschi and
" Dell'Aquila (2005) stated that irrigation with saline water led to an increase in
ESP and a degradation of the soil physical properties. Murtaza et al.(2005)
stated that cyclic use of fresh and saline-sodic water (EC = 3.32 dS m-1,
SAR = 18.29) through alternate imrigations increased soil ECe and SAR
levels, but this increase was only significant in SSW treatment. Moreno &f
al(2005) found that cyclic use of two imigations saline water (5.9-
7.0dS m~1) with fresh water (1.7 dSm-1) to sugar beet resulted in
increased soil salinity but root yield did not affected. Almodares and Sharif
(2005) studied the effect of four irrigation waler salinities (2, 5, 8 and 11 dS
m-1) on two sugar crops ,sugar beet and sweet sorghum. The results showed
that as the quality of irrigation water decreased, the soil salinity and
exchangeable sodium percentage increased which caused yield reduction for
bath plants.

MATERIALS AND METHODS

Two field experiments were carried out at Sidi Salim District, Kafr El-

Sheikh Governorate, North Delta \[Egypt on sugar beet crop variety Rasholy

during two successive seasons 2004 / 2005and 2005/ 2008.A randomize

complete block design with four replicatles was used. The plot area was 210

m? (10 x 21 m) and included 20 ridges, 50 cm apart.

Experimental treatments were desighed as follows :

A. 100 % fresh water (8 irrigations from fresh water)

B. 75% fresh water + 25 % drainage water (6 irrigations from fresh water+ 2
irmigations from drainage water)

C. 62.5% fresh water + 37.5 % drainage water (5 irrigations from fresh water
+ 3 irrigations from drainage water)

D. 50% fresh water + 50 % drainage water (4 irrigations from fresh water+4
irrigations from drainage water)

E.37.5% fresh water + 62.25 % drainage water (3 irrigations from fresh
water+ 5 irrigations from drainage water)

F. 25% fresh water + 75 % drainage water (2 irrigations from fresh water+ 6
irrigations from drainage water)

G.100% drainage water (8 irrigations from drainage water)

Irrigation treatments were applied according to the scheme in Table (1):
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Table (1):Irrigation sequence of sugar beet crop.

T’e‘ts’“e“‘ First |Second| Third | Fourth| Fifth | Sixth [Seventh| Eighth’
A Fresh | Fresh | Fresh | Fresh | Fresh | Fresh | Fresh | Fresh
water | water | water | water | water | water | water | water
B Fresh | Fresh |Drainag| Fresh | Fresh |Drainag| Fresh | Fresh
water | water |e water| water | water | e water | water | water
c Fresh | Fresh |Drainag| Fresh [Drainag| Fresh |Drainag Fresh
water | water | e water | water | e water | water | e water | water
D Fresh |Drainag| Fresh |Drainag| Fresh |Drainag| Fresh |Drainag
water | e water | water | e water | water |e water| water |e water
E Drainag| Fresh |Drainag| Drainag|Drainag| Fresh |Drainag| Fresh
e water | water | ¢ water | e water | e water | water | e water| water
F Drainag | Drainag| Fresh |Drainag|Drainag| Fresh |Draifiag|Drainag
e water | e water | water | e water | e water | water | e water | e water
G Drainag | Drainag | Drainag | Drainag | Drainag | Drainag | Drainag | Drainag
e water | e water | e water | e water | e water | e water | e water | e water
Water Sources :

The source of fresh irrigation water is the end of Meet Yazied canal
where water quantity not sufficient for full irrigation. The drainage water used
for the altemative irrigation was from drain NO. 8 near its downstream, The
chemical analysis of water sources are presented in Table { 2) according to
Richards (1954).

Table (2): Chemical analysis of irrigation water sources:

Water | TSS | EC, SAR Soluble anions {meg/L) |Soluble cations (meq/l.
source |(PPM) dS/m CO; [HCO3| CI [SO4 [ Ca” Mg“ | Na | K
Freshwater| 320 | 0.73 (203 00 | 30 |29] 13 | 27 | 14 | 29 [0.2

D[j‘art‘:?e 4614 | 7.21 | 14.4 | 0.33 | 515 |47.0/21.65| 7.04 | 16.47 |49.22|1.07

Sugar beet was sown on the first of Sept. , in both seasons. The
harvesting date was after 210 days from planting in both seasons,
Fertilization requirements of sugar beet were added to the soil according to
the recommended doses: Nitrogen was added in the form of urea by the rate
of 70 kg N/fed. Applied as 10 kg aclivated dose before cultivation and the rest
was splited into two doses, the first one was before post irrigation and the
second one was before the second irrigation. Phosphorous was added as
calcium super phosphate by the rate of 22.5 kg P.Qs/fed. during soil
preparation. Potassium was added in the form of potassium sulfate by the
rate of 24 kg K;O/fed. before the second irrigation. The experimental field
was clayey in texture and non - saline non - alkaline soil. Some chemical ,
physical and hydrological properties of the experimental site illustrated in
Table (3a and 3b) determined according to Page (1982).
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Table (3a) Chemical analysis of soil profile before cultivation

Soil depth ECe, ESP [SAR pH |[_Soluble anions {meg/l) | Soluble catlons (m L)
fcm) S/m €O, [HCO3' | Cr [80,”[ Ca™ | Mg® | Na' [ K
0-30 564 |10.61| 8.3 |7.75] -—- 25 [343/208] 153 | 114 | 303 |08
30-60 49839127479 3 307[82 139 ] 11.2 | 262 |08

Table {3b) Some physical prop_rtnes of the experimental site:

[—SOtl:' Particle size distribution®| 1.+ re ) Bnull: Field Pmu ng| Available
Le P Sand | Siit | Clay | class [S"3%Y; cap;::ity point%| water%

micm
[ 0-30 18.87 | 32.73 48.4 | clayey | 1.22 43.28 | 23.36 | 19.92
[ 3060 | 16.66 | 33.14 50.2 [clayey | 131 | 40.82 | 23.08| 17.74

The studied parameters :
1- Sugar beet yield and its components:

At harvesting time, 10.5 m2 from the central ridges of each plot was
selected to determine root yield, sucrose percentage, juice purity, sugar yield
and alpha amino nitrogen. Root quality parameters were determined
according to Sach Le Docte by Mc Ginnus (1971) and Page (1982).

2- Water relations:
2.1- Seasonal water applied:

After depletion of 50-55 % from soil available water, irrigation water
was applied using cut throat flume according to Michael (1979). Seasonal
applied water included the effective rainfall.

2.2- Actual water consumptive use:

Actual water consumptive use was calculated by the following
equation according to Israelsen and Hansen (1962).

CU=082-61xDbxD

100
Where :

CU = Actual water consumptive use (cm).

©2 =Soil moisture after irrigation (%).

©1 =50il moisture before the next irrigation (%).

Db = Bulk density for each layer (kg/cm’).

D = Depth of each layer {m).

2.3- Water use efficiencies:
A- Field water use efficiency (FWUE).
It was calculated according to Doorenbos and Pruitt (1975) as follows :
F.W.U.E. = Yield of roots or sugar (kg/fed.)
Water applied (m3/fed.)
B- Crop water use efficiency CW.U.E.):
It was calculated according to Doorenbos and Pruitt (1975) as follows :
C.W.U.E. = Yield of roots or sugar (kg/fed.)
Water consumplive use (m3-fed.)
3- Soil chemical analysis ;
Soil samples representing each treatment were taken after harvesting
from the surface layer 0-30 cm to determine soil salinity (ECe) and ESP
according to Page (1982),
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The collected data were statistically analyzed according to Snedecor and
Cochran (1974).

RESULTS AND DISCUSSIONS

(1) Effect of alternative irrigation with fresh and drainage water on
sugar beet yield and its quality:

Emergency percentage:
The obtained resuits in Table (4) revealed thal continuous irrigation of sugar
beet with fresh water achieved the highest emergency percentage values
96.50 and 95.68 % in the 1* and 2™ seasons, respectively. While continuous
irrigation with saline drainage water decreased seed emergency percentage.
Using the altemative irrigation of drainage water with fresh water increased
seeds emergency percentage comparing with comtinuous imigation with
drainage water during the two growing seasons. Increasing the percent or
the number of irrigations with drainage water encouraged the reduction of
seeds emergency percentage . The reduction was more pronounced in the
second season due to the higher salinity and alkalinity build up. Treatment
{G) that irrigated with drainage water all the season resulted in the Iowest
values 68.80 and 59.57 % of emergency percentage in the 1% and 2™
seasons, respectively. The obtained data are in accordance with those of
Kaffka et al.(1999).

Sugar beet root yield ({ton/fed.):

Data in Table (4) showed that, a high significant reduction in root

yield of sugar beet irfgated with different ratios of drainage water compared
to full irrigation with fresh water duning the two successive seasons. The
highest yields of sugar beet (25.31 and 24.47 ton/fed.) for the first and
second seasons respectively were obtained under control treatment (A). The
lowest yields (19.11 and 12.25 ton/fed.) for the first and second seasons,
respectively were obtained with treatment (G) that irrigated 100% with
drainage water along the season. The root yield reduction was 24.49 and
49.93 % comparing with controi treatment in the 1st and 2nd seasons,
respectively.
There was an observed difference in the extent by which irrigation with fresh
water alternated with drainage water and the number of irrigations with the
different water qualities could affect the yield. Increasing the percent of
applied drainage irrigation water from 25 to 100 % resuited in high significant
decrease in the root yield, the reduction was more pronounced in the second
season due to the accumulation of salinity and sodicity in the soil profile. Data
in the same Table (4) also indicated that, the highest yield reduction were
observed with treatments that started with drainage water in the first irrigation
and this indicate the extent of sugar beet sensitivity to salinity during the first
stages of growth specially the emergence stage, in spite of its tolerance to
salinity during the other growth stages. The obtained resuits are in agreement
with those of Abo Soliman et al. (1992) ; Malash ef al. (2005) ; Hamdy et
al.(2005 and Moreno et al.(2005).
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Sucrose percentage (%):

Data in Table (4) showed that in the first season applying 25 or 37.5
% drainage water alternatively with fresh water {treatments B and C) resulted
in a significant increase in sucrose percentage (18.95 and 18.9 %)

- respectively compared to17.4 % for the control treatment.Wiile in the second

season there are a significant reduction in sucrose percentage with
treatments C and D and a significant increase with treatments F and G
comparing with the control treatment A. The obtained data also clear the
sucrose percentage vaiues were higher in the first season than in the second
one, The reduction in the second season may be due to the adverse effect of
accumulated salts in the soil specially sodium salts. The obtained data are in
harmony with those of EI-Rammady (1997)v and Omar ef al. (2001)
Tahle (4): Average yield of sugar beet and its quality and the percent
reduction in the yield under effect of different irrigation
treatments (first and second seasons)

Root Sugar | Amino .
Season ([Treatment Emergency yield |Sucrose Purity % yigld Nitrogen, Y'ek.!
percentage ttonifed.) % iton/ fed. % reduction
A 96.50 25.0 17.40 836 368 330 0.00
B g3.70* | 21.76** |18.95*| 828ns | 3.41ns | 343ns | 1403
; C 92,268 | 21.35* [18.90*| 82.7ns | 334ns | 3.35ns | 1565
4 D 90.47 ** | 20.52** |18.75* | 823ns | 317" | 348ns | 18.93
4 E 72.30** | 20.26** 18.70ns| 79.9ns | 3.03* | 338ns | 2000
§ F 7078 [19.45" 17.70ns| 78.5* | 270* | 3583ns | 2315
5 G 68.80°* [19.11°* 1760ng| 78.0* 262 364 ns 24.49
LSD 0.265 1.16 1.34 3.79 0.39 0.53
0.361 1.56 1.81 510 0.53 0.72
A 95.68 2447 | 16.45 76.9 311 517 0.00
® ] 7260 [196%* 1575~ | 711* | 219" [ 543ns | 19.86
3 C 70.73* (1836 [1555*| 692 | 192* [ 548ns | 24.96
g D 6640 | 18.05* (1535 691" | 191" | 564ns | 26.24
: E 64.27 ** 1763 |15.25*| 688 ™ | 184* | 562ns | 2795
& F 61.38"" 11592* (15.05**| 67.7* | 162** | 574ns | 3494
& G 5957 [1226** 1491 *| 652 | 1.19* | 581 ns | 498.93
= LSD 0.301 0.048 0.3 2.1 0.028 1.1
t 0.408 0.065 1.14 4.7 0.038 1.7

Juice purity (%):

The obtained results in Table (4)indicated that increasing the amount
of drainage irrigation water for sugar beet decreased juice purity during the
two studied seasons. The magnitude of purity decrement was high in the
second season compared to the first one. In the first season there were
insignificant differences between the control trealment A and the treatments
B, C and D. While in the second season all drainage water treatments
recorded a high significant reduction compared to the fresh (A) treatment.
The lowest value of purity percentage 78.0 and 65.2 % was obtained under
treatment (G) in the first and second seasons ,respectively . These results
are in agreement with those of Ayars et al(1990) ; Kaffka et a/(1999); Ei-
Rammady (1997) and Omar et al. (2001)

Sugar yield (ton/fed.):
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Data in Table (4) showed that Increasing the applied percent of
drainage immigation water to sugar beet plants resulted in decreasing sugar
yield during the two studied seasons. For the first season data showed that
there were no significant differences in sugar yield between the control and
treatments B and C which received 25 and 37.5 % drainage water. While in
the second season the sugar yield reduction was highly significant under all
drainage water treatments compared to control treatment. The highest sugar
yields were 3.68 and 3.11 ton/fed. obtained under fresh water (A) treatment in
the first and second seasons, respectively. While the lowest extracted sugar
yields were 2.62 and 1.19 ton/fed. resuited from full irrigation with drainage
water (G). These results are in agreement with those of Rhoades et al.
(1988); Ayars et al{1990) and Kaffka et al (1999).

Alpha amino nitrogen: 4

The obtained results in Table (4) for the two seasons indicated that
using the altemative imrigation by drainage with fresh waters led to
insignificant increase in amino nitrogen concentration compared to control
treatment (A).Data also showed that the treatment (G) which received
drainage water all the season recorded the maximum values (3.64 and 5.91
%) of alpha amino nitrogen while the lowest values (3.3 and 5.17 %) were
obtained with (A) treatment in the 1st and 2nd seasons , respectively.

(ll) Effect of alternative irrigation with fresh and drainage water on
water relations and water use efficiencies of sugar beet crop:
Water applied and water consumptive use :

Data in Table (5) revealed that the hlghest values of applied water
(2916.48 and 2740.08 m® /fed. ) for the 1% and 2™ seasons, respectively
were obtained with control treatment that |rr|gated only with fresh water,
While the lowest values (2464.14 and 2128.14 m* ffed.) in the 1st and 2nd
seasons, respectively were obtained under irrigation with drainage water all
the season. The obtained resuits showed that the highest values of water
consumptive use (2324.70 and 2253.72 m> ffed.) for first and second
seasons, respectively were obtained with control treatment that |rngated only
with fresh water. While the lowest values (2000.04 and 1885.38 m’ /fed.)
were obtained under irrigation with drainage water all the season.

From these results it could be concluded that, applied water and
water consumptive use of sugar beet were decreased with increasing
drainage water usage for irrigation and this could be attributed to decrease of
water absorption by plants as a resuit of increasing of osmotic pressure of
soil solution, It is clear from the obtained data that applied water and water
consumptive use were higher in the first season than in the second one due
to salinity build up by using drainage water alternatively with fresh water
.These results are in agreement with those of Katerji et af.(2000) ; Reina-
Sanchez et al. (2005) ; Yurtseven et al.(2005) and Ragab et al. (2005).

Water use efficiencies for root and sugar yields of sugar beet crop:

The obtained results in Table (5) indicated that treatment (A) achleved
the maximum values of field water use efficiency (B 68 and 1.26 kg/ m* ) for
root and extracted sugar yields respectively in the first season The
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corresponding values in the second season were 8.93 and 1.13 kg/ m® for
root and sugar yields , respectively. While treatment (G) recorded the
minimum values (7.76 and 1.06 kg/ m in the first season and (5.75 and
0..56 kg/ m® ) in the second season for root and sugar yields, respectively.

' The maximum values of crop water use efficiency of sugar beet root
and extracted sugar is obtained under contro| treatment (10.89 & 1.58 kg/ m°
) for the first season and (10.86 & 1.38 kg/ m>) for the second season. On the
other hand the minimum values of crop water use efficiency of sugar beet
root and extracted sugar (9.55 &1.33 kg/ m°) in the first season and (6.49 and
0.63 kg/ m’ ) in the second season were observed under full irrigation with

vdrainage water, treatment (G).It could be concluded thal water use efficiency
for sugar beet decreased with increasing the usage of drainage water for
irrigation . These results are in agreement with those of Kateriji et af.{2000) ;
Reina-Sanchez et al (2005) ; Yurtseven ef a/.(2005) and Ragab et al. (2005).

Table (5): Applied water ,water consumptive use, field water use
efficiency and crop water use efficiency (kg/m’) of sugar

beet crop:

- Fresh |Drainage] Total | Wat Field water use [ Crop water use
® |Treat-| applied | applied [ applied ater lefficiency kg/m3 efficiency,kg/m3
%2 |ments| water, { water, | water, consumptive
3 mdffed. | m3/fed. | maffed. | YS&Mfed. [ Root [Sugar| Root & Sugar

A_ [916.48 [0.00 2916.48 2324.70 868 | 1.26 | 1089 | 1.58
D | B 2056.64 68555 | 2742.18 2236.08 794 124 | 873 | 152
& [ C [1671.34 [1002.80 | 2674.14 2208.78 798 | 125 | 967 | 151
@ | D_|1289.61 |1280.61 | 2579.22 214452 796 | 123 57 148
§ E_ 1950.49 150915 | 2558.84 2108.24 791 [ 148 ) 880 | 144
S { F 62507 [|1875.20 | 2500.26 2020 62 778 | 108 | 963 | 133

G_ D00 [2464.14 | 2464.14 2000.04 776 | 1.06 | 955 | 1.31
« LA _R740.08 [0.00 2740.08 2253.72 893 [ 113 | 1086 | t.38 |
8 [ B 190323 63441 | 2537.64 2035.32 771_] 086 | 962 | 108
§ | C© 145268 87161 | 2324.28 200970 | 780 1 085 | 613 | 0.98
o LD 114177 [1141.77 | 228354 197232 790 | 084 | 915 | 097 |
2 [ E_ p4803 (141488 | 2263.80 1953.00 778_| 062 | 902 | 095
® | F_ 3907 |1617.21 | 2156.28 1894 62 738 | 075 ) 840 | 086
2] G poo 2128.14 | 212814 | 188538 575 | 056 ] 649 [ 063 |

(1) Effect of alternative irrigation with fresh and drainage waters on
soil salinity and alkalinity:

The obtained resuits in Table (6) indicated that the continuous
irrigation  with drainage water increased soil ECe and ESP during the two
studied seasons. Using the alternative irrigation of fresh water with drainage
water decreased both soil salinity and exchangeable sodium percentage.
Increasing the percent or the number of irrigations with drainage water
resulted in increasing both ECe and ESP during the two growing seasons
due to the higher salt content of drainage water. The lowest values of soil
ECe 5.68 and 5.55 dS/m were obtained under full irrigation with fresh
water(A) after the 1* and 2™ seasons, respectively. while the highest values
of soil ECe 13.5 and 16.34 dS/m and ESP 22.68 and 24.7 % were resulted
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under (G) treatment in the 1% and 2™ seasons, respectively. The rate of
change in soil salinity and alkalinity was positive and more pronounced after
harvesting the second season of sugar beet crop. These results are in .
agreement with those of Sobh ef al.(1997) ; Moreno et al(2005) and
Almodares and Sharif (2005).

Table (6): Soil salinity (ECe) and exchangeable sodium percentage as
affected by alternative irrigation of sugar beet with fresh and

drainage waters.
Treatsment exgi‘:::nt Ag:;s’:_'ﬂ Rate of change Aﬂ::::::nd Rate of change
ECe.dS! | g [ECOdS |pp | ECRdSI [ gop [ECRS! [ggp[ECedSI [ gop
A 564 |98 ses ['33| -005 |-025| ss5 ["| -d13 040
8 s64 |08 a7 139 w108 |s288 015 |10 vas |s6as
c se4 |08 72 (37 e1s6 |sat8) 975 |78 wanr (472
D se4 |'98 83 168 +266 +e19) 1083 |'37| va99 4814
E s64 |08 93 |13 1366 |s674| 1225 |'33 4561 |eam
F 564 |'9%) 116 [19.1| +596 [+649 1345 | P00 681 |+94
G sea |98 135 |28| 4786 |"120) 1634 247| w107 MO
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