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ABSTRACT: Field experiment was conducted at a calcargous sandy loam soil at
Experimental Station, Desert Research Centre, Ras Sudr - South Sinai. This experiment carried
out to study the impact of irrigation water salinily levels under leaching requirements on some
soil chemical properties (pH, ECe, and ESP) as well as sunflower yield. Three irrigation water
safinities (7.2, 8.14 and 10.46 dSm™) and three leaching requirements levels as fraction (0.0,
0.1 and 0.2) were used in this experiment. The increasing irrigation water salinity levels with or
without leaching requirement increased soil salinity of studied soil depth at the end of flowering
and harvesting stages. Moreover, the soil salinity values of surface depth (0 - 15cm) were higher
than that obtained other soil depth. The obtained resuits indicated that the increasing leaching
requirement levels with studied irrigation water salinities decreased soil salinity for the studied
soil depths at the end of flowering and harvesting stages. Also, the results showed that the
increasing irrigation water salinity levels with or without leaching requirement sfightly increased
pH value of studied soil depth at the end of flowering and harvesting stages. The increasing
Irrigation water salinily levels with or without leaching requirement increased ESP values of
studied soil depth at the end of flowering and harvesting stages. The results revealed that the
increasing irrigation water salinity levels significantly decreased plant height. Also, the resuits
showed that the increasing leaching requirement levels with studied irrigation water salinities, in
general, significantly increased plant height of sunflower. Moreover, the increasing irrigation
water salinity levels significantly mduced seed yield of sunflower. The seed yield reduction
percentage was 20.9 % at 8.15 dSm’ irigation water salinity level and was 54.2 % at 10.46
dSm’' irrigation water salinity level relative to low studied irrigation water salinities. The
increasing leaching requirements levels with studied irrigation water salinities significantly
mcreased seed yield of sunflower. The highest value of sunflower seed yield was found at 7.2
dSm™ irrigation water salinity level with 0.2 leaching requirement, while, the lowest value was
found at 10.46 dSm™" irrigation water salinity level without leaching requirement.

Key words: imigation water salinity, soil salinity, exchangeable sodium percentage, leaching
requirements and sunflowsr yield.

INTRODUCTION water in the arid and semi-arid region ¢an
The major part of Rus Sudr s area have lead to salt accumulation in soil profile,
arid climate that they have little rainfall and * reduction in yield of corps and deterioration
high evaporation and ultimately these in soil resource, if proper management
factors lead to salt accumulation in soil. pzrgctices are not adapted OQuld ef al,
Unscientific uses of brackish waters (2007).
reduce the quality and productivity of soils. Mostafazadeh et a/. (2007) showed that
Accumulation of soluble salts in the soils the as the irrigation water salinity increased
imposes stress on crops leading to the soil salinity and soll sodium adsorption
decreased yields, Francois ef al, (1989) and . ratio increased and the effects were greater
that of sodium (soluble& adsorbed) affects for the top as compared to lower layer soil.
soil phys|ca| propertiesl which in turn greaﬂy the increase in "Tlgatlon Water.saﬁnity had
affect crop production, Shainberg & Letey, no effect on the soil acidity, but it decreased
(1984). Irrigated agriculture using saline the water hoiding capacity. with increase in
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leaching level, the damages dua to
increased irrigation water salinity decreased
significantly but the soil acidity increased.

El-Boraie (1997} found that soil salinitys
values increased with increasing salinity of
irrigation water and decreased soil moisture
depletion in calcareous soll of Maryut, Egypt.
Dosoky (1999) found that the increasing of
irrigation salinity from 0.58 to 3.67 dSm-
increased total soil salinity from 1.87 to 24
83 dSm-.Thus the salts accumulation in soil
was closely related to the salt concentration
of irrigation water. Zein El-Abedine ef al.
(2004) found that the soil salinity and
alkalinity parameters relatively increased by
18554 and 360.489%for EC,174.73 and
280.11% for SAR as a resuit of the use of
mixed and drainage waters, respectively as
compared those of soils irrigated from canal
water. El-Boraie (1897) found that soluble
Ca+t2,Mg+2 and Na+ increased with
increasing salinity level of irrigation water,
while soluble K+ decreased with increasing
salinity levels and irrigation frequency
decreased the hazardous effects. Ragab
(2001) studied the use of irrigation water
qualities on chemical properties of soil. He
observed that, there was progressive and
significant increase in soil salinity values as
the salinity of irrigation water increases.
Drainage water produced the highest soil
salinity values compared to soil of irrigated
with canal water. Ragab et al.,(2008) found
that irrigation with saline water increases the
total soluble salts in the soil. Soil electrical
conductivity increased as a resuit of
increasing salinity levels of irrigation water, it
is more pronounced in calcareous soil.

Studies of Gupta (1990} showed that the
different planis tolerance of salinity is
different and the amount of a particular plant
tolerance of salinity at different stages is
different. Also salinity is effective on growth
and yield of plants thorough increasing
‘osmotic pressure and concentration of
specific ions.

Researches of distinguished that effects
of irrigation water salinity are different .\When
salfinity is more than 1 dS/m unfavorable
effects on seed germination starts so in
these cases special management should be
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applied. Some adverse effects of salinity are
spots in the fieid, delayed growth,
inadequate size of plants and bluish green
leaves Ayers and Westcot (1985), Also,
studies on the germination and growth of
wheat in saline soils showed that leaching
before planting and apply special
management, in the use of saline waters can
reduced a considerable percentage of
damage due to salinity.

The objectives of the present study are to
investigate the impact of irrigation water
salinities and leaching requirements on
some soil chemical properties, water holding
capacity and plant height plant as well as
sunflower yiekd,

MATERIALS AND METHODS

A field experiment was carried out at
Experimental  Station  Farm, Desert
Research Center-Ras Sudr during summer
season 2011. The station is located at
latitude of 32°42' 48" N and longitude of 28°
37" 28" E. The soil was classified as
calcareous sandy loam (63 % sand, 24 %
sit and 13 % clay) with 48.50 % total
calcium carbonate and 1.47 g/cm® bulk
density. Particle size distribution was
determined dry sieving method according to
Kulte (1988). Total carbonate was
determined as CaCO; %, Jackson (1967)
while the bulk density was determined by
core method accordingly, Kuite (1986). The
electric conductivity of soil paste extract
value (ECe) was 8.1 dS m”’ and soil
reaction, pH, value was 7.6 as well as
sodium adsormption ratio (SAR) value was
10.1 and exchangeable sodium percentage,
ESP, value was 12 %. The soil is highly
saline and non alkali. Scil salinity (ECe) as
total soluble salts were determined in the
soil saturation extract, Richards (1954). Soil
reaction (pH) was measured in soil paste
using Ph meter according to Page (1982).

Sunflower seeds ( Hefianthus annuus, L.
Sakha 53) were planted at rate 7.5 kg/fed on
25 May 2011 and the date of harvesting was
on 25 September. Land preparation before
planting ploughed and mixed with mono
calcium phosphate (15.5 % P,0s) with a rate
of 200 kg/fed. During the growing season, N
fertilizers as ammonium nitrate (33.5 % N)
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applied with a rate of 80 kg Hed, and K
fertilizers as potassium sulphate (48 % K:Q)
with a rate of 100 kg K/fed.

Gated pipe system was used in this
investigation. It was consisted of @
experiment plots for 3 irrigation water salinity
levels of 7.2, 8.14 and 10.46 Ds/m and 3
leaching requirement levels as fraction of 0.0
(without leaching requirement), 0.1 and 0.2,
The chemical composition of siudied
irrigation water salinity levels are presented
in Table (1). Each experiment plot included
10 fatera! lines and 40 m long with space
between lines 0.5 m under studied irrigation
system, space between plants 20 cm. The

experimental design was completely
randomized in split plot with three
replications.

The soil salinity, pH, Na*, Ca** and Mg**
were determined for 0 — 15, 15 — 30 and 30
— 45 cm soil depth at the end of flowering
stage and the end of harvesting stage. The
exchangeable sodium percentage, ESP, of 0
- 15, 15 — 30 and 30 — 45 cm soil depth at
middle and end growth season were
estimated according to Richards (1954)
using the following equation:

ESP = 100(-0.0126+ 0.01475 SAR)
1+ (-0.0126+ 0.01475 SAR)

SAR is sodium adsormption ratio and was
calculated by the following, Richards (1954):

SAR = Na*/ ¥ ((Ca*? + Mg*¥)/2)

Plant height, cm, and seed yield were
measured at the end of the harvesting
growth stage. Analysis of variance was used
to test the degree of variability among the
obtained data. Least significant difference
(LSD) test was used for the comparison

r—

among freatments means, Steel and Torrie
(1980).

RESULTS AND DISCUSSION

Soil salinity

The results in Table (2&3) and Figure
(1&2) show that the effect of irrigation water
salinity levels and leaching requirement
levels on soil salinity, ECe, at the end of
flowering and harvesting stages. Generally,
the results revealed that the increasing
irrigation water salinity levels without
leaching requirement increased soil salinity
at surface soil depth (0 — 30 cm) compared
to initial soil salinity (8.1 dSm™). At the end
of flowering stage, the increase percentage
of soil salinity of surface soil depth was 16.2,
28.0 and 54.7 % relative to initial soil salinity
at 7.2, 8.15 and 10.46 dSm’ irrigation water
salinity ievels, respectively. At the end of
harvesting stage, the increase percentage of
soil salinity of surface soil depth was 24.8,
33.2 and 57.0 % relative to initial soil salinity
at 7.2, 8.15 and 10.46 dSm™' irrigation water
salinity levels, respectively. These results
were confirmed with Ragab et al, (2008)
and Zein El-Abedine, et al. (2004). Also, the
increasing irrigation water salinity levels with
or without leaching requirement increased
soil salinity of studied soil depth at the end
of flowering and harvesting stages.
Moreover, the soil salinity values of surface
depth (0 - 15cm)} were higher than that
obtained other soil depth. The soil salinity of
the studied soil depths at the end of
harvesting stage as affected by irrigation
water salinity was higher than that obtained
at the end of flowering stage. This higher
might be attributed to the increase salt
accumulation in soil resulting the adding
more amount of saline irrigation water.

Table {1). Chemical composition of the studled saline water.
water pH cations meqg/L Anicns meg/L SAR
quality ECASm™ -
Co'™ | Mg™ | Na* K | COs" {HCO5"| CL | SO4
S1 7.72 7.20 25.5 11 35.0 | 0.30 - 1.650 | 39.2 | 31.1 | 8.10
82 7.80 8.15 26.7 12 42.0 | 0.26 - 176 | 47.2 { 320 | 9.50
K] 7.87 | 10486 28.0 15 61.5 | 0.20 - 340 | 648 | 36.5 | 13.20
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Tabie (2). Some soil chemical properties as affected by irrigation water salinity levels (8)
and leaching requirements levels {LR) at the end of flowering stage.

Irrigation water Soil ECe Cation, me/l
salini LR | depth {pH dasm™' [Ca™ [Mg™ [ Na* SAR | ESP
dsS.m™ cm

0-15 726 | 1055 | 228512812 88.22 [ 17.48 | 19.69
000} 15-30 | 7.32 8.38 | 1545|1220 | 56.58 | 15.22 | 17.49
3045 | 7.41 6.69 |32.30114.47 | 6193 | 12.81 | 1499
0-15 7.27 8.06 |17.24 1 11.72 | 59.94 | 15675 | 15.98
7.20 010 | 15-30 | 7.35 7.38 | 22.57 | 15.86 | 52.39 11.9 | 14.10
3045 | 7.48 6.03 |17.39 1196 | 3840 } 10.00 | 11.88
0-15 7.31 824 |75.06 3711 ] 84.00 | 11.22 | 13.27
020 15-30 | 7.40 687 | 080 | 0.64 | 865 090 ; 11.78
3045 | 7.52 518 | 0.83 | 0.50 | 6.98 8.60 | 10.26
mean 7.37 7.60 2273|1474 | 50.79 | 12.65 | 14.37
0-16 7.31 11.42 { 40.65 | 23.63 | 112.07 | 19.8 | 21.85
0.00 | 15-30 7.37 9.32 [2084 ) 13.89 | 6955 | 16.96 | 1895
3045 | 7.41 7.56 (2868|2169 69.86 | 13.92 | 16.16
0-15 7.32 893 | 097 | 065 | 1516 | 16.86 | 18.13
8.15 0.10 : 15-30 | 7.40 821 {3199 16.37 | 6463 | 13.14 | 1585
30-45 | 7.48 690 | 184 { 143 | 1413 | 11.05 | 13.08
0-15 7.36 911 | 18.05§ 873 | 48.37 | 13.22 | 16.43
020 16-30 | 7.45 7.71 | 75.06 | 37.11 | 83.91 | 11.20 | 13.24
30-45 7.52 6.04 | 300 | 216 | 1543 | 9.61 11.44
mean 7.40 847 12456 (1395, 5479 | 13.893 | 1598
0-15 7.33 | 1437 12200 8.34 | B854 21.83 | 23.71
000} 15-30 | 7.35 | 10.68 | 20.38 [ 1577 | 80.02 | 18.18 | 20.92
30-45 7.48 842 114.00| 7.33 | 48.85 | 1496 | 17.24
0-15 734 [ 1288 | 099 | 063 | 1595 | 17.80 | 20.00
10.46 0.10 | 15-30 7.38 957 | 110 | 1.03 | 1595 | 1546 | 17.73
30-45 7.556 776 { 200 | 1.54 | 15698 | 12.01 | 1413
0-15 738 | 12.06 | 438 | 3.46 | 2579 | 13.03 | 17.29
0.20 | 15-30 7.43 9.07 | 6534 | 250 | 2575 | 13.01 | 15.21
30-45 | 7.59 691 { 546 [ 3.73 | 2261 | 10.55 | 12.51

mean 742 | 1019 ] 840 | 493 | 37.37 | 1527 | 17.63

mean Total 7.39 873 | 1856 | 11.20 | 4765 | 13.95 | 15.99

0.00 7.36 9.36 16.80 | 19.00

LR mean 0.10 7.38 863 13.77 | 1565

0.20 7.44 7.91 11.14 | 13.38

*LSD S 0.030 j 0.027 0.128 | 0.060

LSD Q.05 *LSd LR : n.s n.s 0.093 | 0.630
SxLR n.s n.s 0.159 n.s

*LS Ds is lest significant difference for irigation water salinity levels.
**LSDyg is lest significant difference for leaching requirements levels.
***LSD 5.4 ris lest significant difference for interaction between salinity and leaching.
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Table {3). Some soil chemical properties as affected by irrigation water salinity levels
(S) and leaching requirements levels (LR) at the end of harvesting stage.

Irrigation water Soil ECe Cation, me/l

:g'_';'? LR depth 1 PH - aemt | ca™ [ mMg” | Nat
0-16 7.29 | 1116 [ 38681 1702 | 8488 | 16.08 | 18.34
000 15-30 | 7.35 | 905 | 110 { 1.03 | 1595 | 1546 | 17.73
3045 | 743 | 7256 | 171 | 1.00 | 14.30 | 12.29 | 14.97
0-15 732 | 9.07 [18.17 | 12.00 | 51.85 | 13.36 | 15.56
7.20 010 15-30 | 741 | 747 | 3396 17.79 | 59.23 | 11.60 | 13.69
30-45 | 754 | 635 | 606 | 551 | 2264 | 941 | 11.21
0-15 7.39 | 821 | 546 | 3.73 | 2261 | 10556 | 12.51
020 15-30 | 748 | 686 | 1800 8.50 | 34.78 | 956 | 11.38
30-45 | 761 | 546 | 898 | 658 | 2265 | 8.12 9.69
mean 742 | 788 11468 | 8.13 | 36.54 | 11.82 | 13.90
015 | 7.33 { 11.86 | 0.85 | 048 | 1524 | 18.67 | 20.81
000 | 15-30 ! 7.39 | 9.72 (2025|1755 | 7422 | 17.07 | 19.30
3045 | 743 | 785 | 11.00 ] 7.67 | 4348 | 1423 | 16.48
016 | 7.35 | 9.77 [17.24 | 11.72 | 69.67 | 16.76 | 18.02
8.15 010 15-30 | 745 | 813 | 438 | 346 | 2585 | 13.068 | 15.26
3045 | 7.54 | 6.95 28 | 2.00 | 1665 | 10.75 | 12.73
0-15 | 743 | 9.28 [40.41 | 23.72 | 72.56 | 12.80 | 14.98
020 | 15-30 | 752 | 766 | 536 | 3.35 | 22.83 | 10.94 | 12.95
3045 | 761 | 606 | 139 | 069 | 857 | 940 | 11.20
mean 745 | 858 11562 785 | 37.71 | 13.63 | 15.75
0-15 | 7.34 | 4460 [ 13.82 | 16.23 | 86.17 | 22.23 | 23.96
0.00 | 15-30 | 7.42 | 10.84 | 10.13 | 6.27 | 54.53 | 19.04 | 21.16
30-45 | 750 | 863 2092 | 404 | 5400 | 15.20 | 17.65
0-15 7.37 | 12.51 | 10.13 | 6.27 | 54.54 | 19.05 | 21.17
10.46 010 | 15-30 | 748 | 925 | 194 | 1.11 | 18.35 | 14.85 | 17.12
3045 | 760 | 7.73 | 3396 ] 17.79 | 59.30 | 11.70 } 13.79
0-15 744 | 1165 | 2368 ] 1715 | 71.67 | 1586 | 18.13
0.20 | 15-30 | 7.55 | 868 | 4568 | 26.99 | 76.16 | 12.56 | 14.81
30-45_| 767 | 6.84 | 400 | 2.02 | 17.80 | 10.26 | 12.26

SAR | ESP

mean 749 | 1008 | 1825 | 10.87 | 64.72 | 1566 | 17.77

mean Total 744 | B.84 13.70 | 15.79

0.00 7.38 { 10.11 16,70 | 18.92

LR mean 0.10 7.45 3.58 13.28 | 15.3%

0.20 7.52 7.84 11.12 | 13.10

*LSD S 0.063 | 0.018 n.s 0.038

LSD 0.05 **L.Sd LR n.s n.s n.s 0.350
T'SxLR n.s n.s n.s n.s

*LS Dsis lest significant difference for irrigation water salinity levels.
“*LSDr is lest significant difference for leaching requirements levels.
1 SD s« ris lest significant difference for interaction between salinity and ieaching.
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Fig.(1). Soll salinity as affected by irrigation water salinity and leaching requirements
{0, .1 and 0.2) at the end of flowering stags.
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(0, .1 and 0.2) at the end of harvesting stage.

838



El-Eweddy, et al.

The obtained results Indicated that the
increasing leaching requirement levels with
studied irrigation water salinities decreased
soil salinity for the studied soil depths at the
end of flowering and harvesting stages,
Table (283) and Figure (1&2). These results
were confirmed with Mostafazadeh, et al,,
{2007). At the end of flowering stage, the
decrease perceniage of average soil salinity
at soil depth (0 — 45¢m) was 11.8 and 20.0
% relative to without Ieachlng requirement
using saline water 7.2 dSm™ with leaching
requirement 0.1 and 0.2, respectively. Also,
the decrease percentage of average soil
salinity at soil depth {0 — 45¢m) was 13.3
and 19.1 % relative to without leachmq
requirement using saline water 8,15 dSm’
with leaching requirement 0.1 and 0.2,
respectively. While, the decrease
percentage of average soil salinity at soil
depth (0 — 45cm) was 129 and 19.0 %
relative to without Ieachmg requirement
using saline water 10.46 dSm"' with leaching
requirement 0.1 and 0.2, respectively. At the
end of harvesting stage, the decrease
percentage of average soil salinity at soil
depth (0 — 45cm) was 6.4 and 16.1 %
relative to without ieachmg requirement
using saline water 7.2 dSm™ with leaching
requirement 0.1 and 0.2, respectively. Also,
the - decrease percentage of average soil
salinity at soil depth (0 — 45¢m) was 15.6
and 22.2 % relative to without Ieachmq
requirement using saline water 8.15 dSm’
with leaching requirement 0.1 and 0.2,
respectively. While, the decrease
percentage of average soil salinity at soil
depth (0 ~ 45cm) was 13.5 and 202 %
refative to without Ieachlng‘ requirement

using saline water 10.46 dSm™ with leaching
requirement 0.1 and 0.2, respectively.

Soil reaction, pH

The obtained results show that the effect
of irrigation water salinity levels and leaching
requirement levels on soil reaction, pH, at
the end of flowering and harvesting stages,
Table (2&3). The results, in general,
revealed that the increasing irrigation water
salinity levels with or without leaching
requirement slightly decreased pH value at
soil depths compared to pH value of initial
soil (7.6). This decrease may be due to the
using saline Imigation water caused
increasing salt accumulation in the soil,
consequently increase the ions of Ca’?, Mg
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*2and N*'. Also, the results showed that the
increasing irrigation water salinity levels with
or without leaching requirement slightly
increased pH value of studied soil depth at
the end of flowering and harvesting stages.
Also, the obtained results indicated that the
increasing leaching requirement levels with
saline irrigation water slightly increased pH
of the studied soil depths at the end of
flowering and harvesting stages, Table
(2&3).

Exchangeable sodium percentage,

ESP

The data are presented in Table (2&3)
and Figure (3&4) show that the estimated
ESP as affected by irrigation water salinity
fevels and leaching requirement levels at the
end of flowering and harvesting stages. The
abtained results revealed that the increasing
irrigation water salinity levels without
leaching requirement obviously increased
ESP values at soil depth (0 — 30 cm)
compared to ESP vaiue of initial soit (12 %).
At the end of flowering stage, the increase
percentage of ESP at soll depth (0 — 30 cm)
was 55.0, 70.0 and 85.8 % relative to ESP
value of initial soil using 7.2, 8.15 and 10.46
dSm™ imigation water salinity [evels,
respectively. At the end of harvesting stage,
the increase percentage of ESP at soil depth
(0 — 30 cm) was 50.0, 66.7 and 88.3 %
relative fo ESP of initial soil for 7.2, 8.15 and
10.46 dSm™ irrigation water salinity levels,
respectively. These results were confirmed
with Zein El-Abedine, et al. (2004).

The increasing irrigation water salinity
levels with or without leaching requirement
increased ESP values of studied soil depth
at the end of flowering and harvesting
stages. Also, the ESP values of surface
depth (0 - 15cm) were higher than that
obtained other soil depth. The ESP values of
the studied soil depths at the end of
harvesting stage as affected by 10.46 dSm’
irrigation water salinity were higher than that
obtained at the end of flowering stage using
the same saline water level. In the contrast,
the ESP values of the studied soil depths at
the end of harvestlng stage as affected by
7.2 and 8.15 dSm™ irrigation water salinity
levels were lower than that obtained at the
end of flowering stage using the same saline
water levels.



Impact of different salinity levels of irrigation water and leaching ....cc.occccovuueven.

, B =1 w02
57 6-315¢cm

ESP

ESP

30-45cm

ESP

th

7.2 8.14 10.46
Irrigation water salinity, dS/m

Fig.(3). Exchangeable sodium percentage as affected by irrigation water salinity and
leaching requirements {0, .1 and 0.2) at the end of flowering stage.
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Fig. {4). Exchangeable sodium percentage as affected by Irrigation water sallnity and
leaching requirements (0, .4 and 0.2) at the end of harvesting stage.
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The results are illustrated in Table (283)
and Figure (2) revealed that the increasing
leaching requirement levels with saline
irrigation water decreased ESP values of the
studied soil depths at the end of flowering
and harvesting stages. At the end of
flowering stage, the decrease percentage of
average ESP value at soil depth {0 — 45¢m)
was 19.5 and 322 % relative to without
leaching requirement at 7.2 dSm™ irrigation
water salinity level with leaching requirement
0.1 and 0.2, respectively. The decrease
percentage of average ESP at soil depth (0
- 45cm) was 17.9 and 29.5 %, relative to
without leaching requirement, using 8.15
dSm™ irrigation water salinity level with
leaching requirement 01 and 0.2,
respectively. While, the decreass
percentage of average ESP at soil depth (0
~ 45cm) was 16 and 27.2 % relative to
without leaching requirement using 10.46
dSm™” imigation water salinity level with
leaching requirement 01 and 0.2
respectively. At the end of harvesting stage,
the decrease percentage of average ESP
value at soil depth {0 - 45cm) was 20.6 and
341 % relative to without leaching
requirement at 7.2 dSm™ Iirrigation water
salinity level with leaching requirement 0.1
and 0.2, respectively. The decrease
percentage of average ESP at soil depth (0
— 45¢cm) was 198.0 and 31.2 %, relative to
without leaching requirement, at 8.15 dSm™
irrigation water salinity level with leaching
requirement 0.1 and 0.2, respectively. While,
the decrease percentage of average ESP at
soil depth (0 — 45cm) was 16.7 and 27.8 %
reiative to without leaching requirement
using 10.46 dSm™ irrigation water salinity
level with leaching requirement 0.1 and 0.2,
respectively,

After using the irrigation water salinities
with or without leaching requirement, in
general the ESP value of soil depth (0 -
15cm) was > 15 with exception using low
irigation water salinity level with 0.2
leaching requirement. Consequently, the soil
is saline alkali,
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Piant height

Plant height of sunflower, cm, as affected
by irrigation water salinity values with or
without leaching requirements levels are
shown in Table (4). The results revealed that
the increasing irrigation water salinity levels
significantly decreased plant height. This
decrease might be attributed to the
increasing salt accumulation in scil of active
root zone with increasing irrigation water
salinity levels, Table (3). The decrease
percentage of plant height at 8.15 and 10.46
dSm™' irrigation water salinity was 13.3 and
23.5 %, relative to low irrigation water
salinity, respectively.

The cobtained results showed that the
increasing leaching requirement levels with
studied irrigation water salinities, in general,
significantly increased plant height of
sunflower, Table {4). This increase might be
due to the leaching requirement decrement
the soil salinity of active root zone, Table {3).
The highest value of sunflower height was
found at 7.2 dSm™ irrigation water salinity
level with 0.2 leaching requirement, Whilei
the lowest value was found at 10.46 dSm’
irrigation water salinity level without leaching
requirement.

Seed yield

Seed yield of sunflower, kg/fed, as
affected by irrigation water salinities with or
without feaching requirements levels are
illustrated in Table {(4) and Fig. (5). The
results showed that the increasing irrigation
water salinity levels significantly reduced
seed yield of sunflower. This reduction might
be attributed to the increasing soil salinity of
active root zone with increasing irrigation
water salinity, Table (3). These results are
agreement to Gupta (1999) who the salinity
is effective on growth and yield of plants
thorough increasing osmotic and
concentration of specific. The seed vield
reduction percentage was 209 % at 8.15
dSm™ irrigation water salinity level and was
542 % at 10.46 dSm™ irigation water
salinity level relative to low studied irrigation
water salinities,
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Table {4): Plant helght and seed of sunflower as affected by irrigation water salinity

levels and leaching requirement ieveis (LR}
T

LR Plant height cm Seed yield
Salinity irrigation water dSm’™ ka/fed
0.00 140.80 1118.20
7.2 0.10 146.40 1394.10
| 152.60 1512.80
@an -y | 146.60 1341.70
| &80 117.70 932.60 !
8.15 0.10 120.00 1067.00
0.20 143.70 118480 —I
mear 127.10 1061.50 ’
0.00 110.80 487.00 \
10.46 0.10 111.60 527,80
| 0.20 114,00 828.00 |
mean 112.10 61420 |
Total mean 128.60 1005.60
0.00 123.10 845.90 -1
LR mean | ¢.10 126.00 996.30
0.20 136.70 1175.20
Leaching 4.18 6.58
LSD salinity 5.84 9.50
SxL 7.24 11,42
1600 ¢ =0 @m0l =202
1400
~ 1200
-
T 1000
-
= 800
2
= 600
b
7400
200
0

8.14

Irrigation water salinity, dS/m.

Flg. (8). Seed yield of sunflower as affected by irrigation water salinity and leaching
Requirements {0, .1 and 0.2),
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The obtained results indicated that
increasing leaching requirements levels with
studied irrigation water salinities significantly
increased seed yield of sunflower, Table (4)
and Fig.(6). This Increase due to the
increasing leaching requirements caused
decrement the soil salinity of active root
zone. The increase percentage of seed yield
was 17.8 % at 0.1 leaching requirement
level and was 389 % at 0.2 leaching
requirement, relative to without leaching
requirement. The highest value of sunflower
seed yield was found at 7.2 dSm™ irrigation
water salinity level with 0.2 leaching
requirement, while, the lowest value was
found at 10.46 dSm™ irrigation water salinity
level without leaching requirement.
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