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ABSTRACT

During 2019/2020 and 2020/2021 seasons, the current study was
conducted at the experimental farm, Water Studies and Research Complex
(WSRC) Station, National Water Research Center, Toshka, Aswan, Egypt.
Durum wheat crop (Triticum durum L.) of (Sohag3) used to improve water
productivity under different irrigation regimes, potassium fertilization rates
and Super Absorbent Polymer in sandy loam soils irrigated with ground
water. Twelve treatments were created by combining the three irrigation
regimes adequate (100%), moderate (80%) and deficient (60%) from crop
evapotranspiration (ETc), Super Absorbent Polymer (SAP) in the form of
hydroxyethylcellulose at the rate of (6 g/kg soil) application rates (compared
with control) by mixing with soil and two potassium fertilization in the form
of potassium sulphate (48% K-O) rates (50 and 100 % K). These were then
replicated five times and put in a completely random pattern (split-split) in
both seasons.
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The results proved that biological, grain and straw yields for durum
wheat crop gave significant results. All interactions effects among the studies
factors were insignificant indicating that the tested crop were similarly
responded to both the irrigation regimes, adding Super Absorbent Polymer
(SAP) and potassium treatment except the interaction between irrigation
regimes and super absorbent polymer (SAP) in some factors were significant.
The data revealed that 100% ETc + adding SAP + 100% potassium exhibited
the highest durum wheat crop productivity. However 60% ETc without
adding SAP + 50% potassium recorded the lowest durum wheat crop
productivity. It was found that the durum wheat crop productivity under water
level of (60%) of crop evapotranspiration (ETc) + 100% K + adding SAP is
equivalent to the durum wheat crop productivity under water level of 80% of
crop evapotranspiration + 50% K without polymer. It was found that the
durum wheat crop productivity under water level of 80% of crop
evapotranspiration (ETc) + 100% K + adding SAP is equivalent to the durum
wheat crop productivity under water level of 100% of crop evapotranspiration
(ETc) + 100% K without polymer. It was found that the durum wheat crop
productivity under water level of 80% of crop evapotranspiration + 50% K +
adding SAP is equivalent to the durum wheat crop productivity under water
level of 100% of crop evapotranspiration + 50% K without polymer.
Keywords: Toshka, Wheat, Potassium, Irrigation Water Use Efficiency,
Super Absorbent Polymer.

INTRODUCTION
Egypt is one of the countries with limited water resources, which requires
not only calculating and adding plants water requirements accurately, but also
improving water productivity for optimizing crop yield. The desert lands of
Egypt suffer from the poverty of water and in addition to the nutrient poverty
of agricultural soils. Therefore, with all these challenges, attention should be
paid to raising the irrigation water use efficiency and rationalizing the crop
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water consumption by some treatments and innovative techniques in this
regard, which in turn is reflected in the maximizing of crop productivity
(Kirda, 2000).

In addition to using of soil conditioners as an important and helpful factor
in rationalization the crop water consumption (Bakass, et al., 2002) , which
are products added to the soil to improve its mechanism, fertility and physical
properties, the term soil conditioners can often include a wide range of
fertilizers and inorganic materials.

Potassium is one of the essential macro elements required by plants for
their growth and development. It promotes the control of stomata opening,
enzyme activation in plants, especially those responsible for energy transfer
and formation of sugars, starch and protein (Yawson, et al., 2011).

The major limitation for plant growth and crop production in arid and
semi-arid regions is soil water availability. Plants that are continuously
exposed to drought stress can form, which leads to leaf damage (Cakmak,
2005) and ultimately, decreases crop yield. The resulting lower potassium
concentrations can further depress the plant resistance to drought stress, as
well as potassium absorption. Maintaining adequate plant potassium is,
therefore, critical for plant drought resistance.

Research evidences suggest that when the soil is treated with super
absorbent polymers, the water volumetric content of the soil increases

significantly and as the soil dries, the stored water is released back slowly
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into soil. Further, fertigation is also possible by the application of super
absorbent polymer to the soil as the same is capable of absorbing the fertilizer
and releasing the same with water (Rajiv et al., 2014). The application of
polymers in arid and semi-arid regions improve soil properties, increases the
water holding capacity of the soil, enhance of the soil water retention,
improving irrigation efficiency, increasing the growth of various crops, and
enhancement water productivity of the crop. It also provides a conducive
atmosphere for the better growth of roots in soils and ultimately increases
yield. According to chemical and physical structures of polymers, it can be
used as an absorbent in environment preservation in the agricultural sector as
water retention, soil conditioners, and nutrient carriers (Abrisham et al.,
2018).

The main target of this study is improving water productivity for
optimizing durum wheat crop yield by using Super Absorbent Polymer as a
soil conditioner under various irrigation regimes under the agro-climatic

conditions in Toshka region.

MATERIALS AND METHODS
Experimental study: During the two successive growth seasons of 2019/2020
and 2020/2021 the study was carried out at the experimental farm of the Water
Studies and Research Center, Toshka, Aswan, Egypt, which is located at 22°,
24°.11" N longitude of 31°, 35°.43" E longitude. The altitude of the area is 188m
above sea level. Using sprinkler irrigation system for the durum wheat crop
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(Triticum durum L.) of (Sohag3). Toshka agrometeorological data was used
during the period from 2015-2019 to calculate crop water requirements.

Calculation of irrigation water requirement: CROPWAT is a decision

support system developed by FAO to evaluate the degree to which crop water
requirements are fulfilled either by rain or irrigation during the growing
season (Bhat et al., 2017). CROPWAT uses weather parameters to estimate
the most reliable values for crop evapotranspiration (ETc) and Crop Water
Requirement (CWR) and to schedule an appropriate irrigation program for
single and multi-crop fields (Manjunatha et al., 2013; Martyniak et al., 2007).
CROPWAT 8.0 (the latest version) estimates the reduction in crop yield due
to water stress using water balance method (Allen et al., 1998). CROPWAT
algorithms for estimating evapotranspiration (ET) and irrigation needs used
the FAO56-PM equation (Allen et al., 1998) along with climate, soil, and
crop characteristics.

Irrigation Water Use Efficiency (IWUE): Regulated deficit irrigation

defined as irrigation practice whereby a crop is irrigated with an amount of
water below the full requirement for optimal plant growth, this is to reduce
the amount of water used for irrigation crops, improves the response of plant
to certain degree of water deficit in positive manner, and reduce irrigation
amounts or increase the Water Use Efficiency (WUE). (Chai et al., 2014)
Irrigation Water Use Efficiency (IWUE) was measured in this section of

the study as a ratio between total dry matter (kg/fed) and irrigation water

Vol. (51); Iss. (4); No. (); April, 2022 5

ISSN 1110-0826
ONLINE ISSN 2636 - 3178



Journal of Environmental Sciences (JES)
Faculty of Graduate Studies and Environmental Research, Ain Shams University

Meleha et al.

consumed (m®fed). The (IWUE) dropped in both growing seasons after
increasing irrigation water from (60% to 100%) ETc (Simonne et al. 2006;
Elmaloglou and Diamantopoulos, 2007; Elmaloglou and Diamantopoulos,
2009).

Irrigation Water Use Efficiency (IWUE) was calculated according to
(James, 1988) as follows: IWUE (kg grain/ m® water), Total yield (kg

grain/fed.) Total applied irrigation water, (m? water/fed./ season).

Grain yield (Kg / fed.)
Irrigation water requiremen ts (m?/ fed.)
Wheat experimental design: In the winter seasons of 2019/2020 and

IWUE =

2020/2021, wheat grains of (Sohag 3) cultivar were sown on November 28"
in both seasons, with a rate of 60 kg grains / fed. Wheat plants were harvested
on 5,6™ April in first and second season, respectively. Nitrogen as ammonium
nitrate (33.5% N) and phosphorus as a super phosphate (15.5% P20s) were
added according to the recommended levels while potassium in the form of
potassium sulphate (48% K>0) was added in two equal portions at 2 levels of
potassium (50, 100% K) during the early growth stage.

A field experiment was carried out in twelve treatments which created
by combining the three irrigation regimes, adequate (100%), moderate (80%),
and deficient (60%) (main plot) and adding super absorbent polymer (SAP) in
the form of hydroxyethylcekkulose application rates at the rate of (6 g/kg
soil) as recommended by (Shooshtarian et al., 2011) (sub plot) (with and
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without or control) and with two levels of potassium sulphate (48% K-O) (50

and 100%) (sub-sub plot) under sprinkler irrigation system, in two seasons
of 2019/2020 and 2020/2021.

Irrigation water applied: Irrigation treatments were started after completion

of germination, 14 days after planting. Wheat plants were irrigated day after

day in the morning using the calculated amount of water based on reference

evapotranspiration (ETo,) and crop factor for each growth period as

summarized in Table (1).

Table (1): The meteorological data used to calculate the reference
evapotranspiration (ETo)
25sy REM W.S |[Sunshine . Temperatu-re E{:;:
Month mm/day (m/sec) hours/day, S an(l)gumMa?ngum Pe(nmq)n-
Monteit
Winter season 2019/2020
November 0.0 2.74 10.9 33.67 16.47 31.41 5.83
December 0.0 3.0 10.6 40.5 10.6 25.0 4.66
January 0.0 2.78 10.7 32.44 8.76 23.71 4.69
February 0.0 3.48 11.17 35.38 9.42 25.12 5.64
March 0.0 2.90 11.7 26.10 14.85 30.86 7.16
Winter season 2020/2021
November 0.0 2.80 10.9 36.6 16.09 29.17 5.51
December 0.0 3.3 10.6 42.41 8.04 23.21 4.55
January 0.0 2.4 10.7 42.12 8.6 24.66 4.28
February 0.0 25 11.17 29.8 13.25 28.84 5.7
March 0.0 3.3 11.7 22.36 15.5 31.3 .77
RH: Relative Humidity; WS: Wind Speed; ETo: Reference Evapotranspiration
7
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Calculation of irrigation water applied: Irrigation water applied were

added to different irrigation regimes during the growth seasons 2019/20 and
2020/21 and some climatic data are presented in tables (2 & 3).
Table (2): Irrigation water applied of wheat crop under various irrigation

regimes in season 2019/2020

Growing Season 20192020

Growing period mEth. i ET, K ET; IE ( m{CWRI ) Irrigation Water m*fedfperiod
mm/perio mm/ perio
iy | | mmperid | (%) p

(L0days) 60% | 0% | 100% | 60% | S80% | 100%
191170202019 7 4 103 B [ 075 105 | 140 | 175 | 40 587 73
§1n2nm9 Bl o003 17|07 04| 128 ) 18| W4 R 636
1827022019 14 0 05 |07 76 | 102 17T R UM 34
(28/12M9H6112020) ;3 6 (05| 11 | 075 87T | 130 | 162 | 49 M3 3.2
71612020 150 6 (07| 191 | 075 ) 154 | N5 | 25§ | 646 §61 | 1076
172602020 16 P W TN O AV Y 8 . T R € . I (A
10522020 13 19 012 Ny | 075 262 | B0 | 47 102 | 69 | 1B

615272020 ik} 0L My 0 15| 36 | 438 ) 1153 | 1§ | 102
16-15/272020 13 R S AN Y | WO O KV U/ WA B U
26726732020 n a1 |12 a1 (07| T ] N3 | 6y | IS4 | 2 | 2640
T-1632020 02 8010 7 | 075 B§ | 31| 663 1671 | 13 | IS
17-26/3/2020 514 M0 8 | 075 6| 485 ) M4 1D 1826 | 183
177350412020 38 Mo 04 B {075 18| M7 N TS 07 | 196
Total water 103 | 358 | 4822 | DLNA2 | 16202 | 20033

(ETo): Reference Evapotranspiration; (Kc): Crop Coefficient; (ETc): Crop
Evapotranspiration; (1.E) : Irrigation Efficiency; (CWR): Crop Water Requirements
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Table (3): Irrigation water applied of wheat crop under various irrigation
regimes in season 2020/2021

Growing Season 2020/2021

ET ET CWR
Growing period y ’ ET, LE , Trrigation Water m*/fed/period
mmy/period | mm/day | K, ) (mm/ period)
mm/period | (%)
(10 days) 60% | 80% | 100% | 60% | 80% | 100%

28/11-711272020 4.1 42 03| 126 075 101|135 | 168 | 707 56.6 0.7
8-17/12/2020 3.5 38 03 113 075 90 (120|150 | 63.0 0.4 63.0
18-27/12/2020 302 30 (03 91 075 72|97 | 121 $07 40.6 50.7
(28/12/20)(6/1/2021) | 24.9 25 |05 114 (075 92 | 122|153 | 641 513 64.1
7-16/1/2021 244 24 |07 181 |075| 144|193 | 241 | 1011 80.9 101.1
17-26/1/2021 210 27 |10 275 |075] 220|204 | 367 | 1541 | 1233 | 18441
271-5/212021 26.9 L7 |12 30 075|248 330 | 413 1735 | 1388 | 1735

6-15/2/2021 28.3 28 |11 325 075|260 | 347 | 434 | 1821 | 1457 | 1821
16-25/2/2021 33 31 |12 31 075207396 | 495 | 2077 | 1662 | 2077
26/2-7/3/2021 304 39 12| 453 |0.75) 363 | 484 | 604 | 2839 | 2031 | 2839
8-17/3/2021 48.7 49 10| 482 075|385 | 514|642 | 2698 | 2159 | 2698
18-27/3/2021 5.9 S6 (07 397 075317423 829 M1 | 1776 | 2121
28/3-6/4/2021 523 52 |04 225 075|180 240 30.0 | 1259 | 1007 | 1259
Total water 177.0|369.3 | 461.6 | 11632 | 15510 | 1938.7

(ETo): Reference Evapotranspiration; (Kc): Crop Coefficient; (ETc): Crop
Evapotranspiration; (1.E): Irrigation Efficiency; (CWR): Crop Water Requirements
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Soil sampling: Soil physical (Klute,1986) and chemical properties (Jackson,

1973) were determined and recorded in Tables (4 - A and B). The chemical

analysis of the ground water were measured and recorded by Toshka

Laboratories unit as shown in table (4 - C).

Table (4): Some analytical data of the studied soil and ground water of the
experimental farm before cultivation

Table (4.A): Some physical properties of the cultivated soil

Soil depth Particle su(g/od)lstrlbutlon Tex. Sp. AW.

(cm) class| (%) [ CRIWP0)| "o

Sand Silt | Clay
0-20 85.73 | 556 | 871 | L.S| 285 13.5 0.2 13.3

20-40 8319 | 512 | 1169 | L.S | 306 13.5 0.2 13.3

40-60 83.26 | 1289 | 385 | L.S| 284 12.6 2.1 10.5
L.S = Loamy Sand; S = Sand; S.P = Saturation Percent; F.C = Field Capacity;

W.P = Wilting Point; A.W = Available Water

Table (4.B): Some chemical properties of the cultivated soil

Soluble ions (meg/l)

Soil pH EC
CaCOs3 o (1:2.5) | (dS/m) . :
1?;2:;] (%) OM % "ol (1:5) Soil Anions Cations
extract| extract | COs2+

-2 - +2 +2 + +
HCO3 SO4= | CI |Ca*™| Mg Na® | K
0-20 | 146 | 0.63 | 645 | 0.64 2.0 11 [ 33]53]| 04 | 05102

20-40 | 146 | 054 | 6.85 | 0.59 1.9 28 [12|52] 0.2 | 0.2 0.3

40-60 | 15.0 | 0.46 | 6.53 | 0.67 1.9 17 [31/48| 1.3 |04 (0.2
OM = Organic Matter
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Table (4.C): Some chemical analysis of the ground water irrigation

5 EC TDS mgl Cations (meq/l) Anions (meqg/l)

ate pH SAR
(dS/m) (PPM)  Na*|K*|Mg*3Ca*?CI{CO32HCO3SO4

Nov.2019 | 6.7 | 0.75 480 3.410.31.226(3.3 1.8 | 1.6 |0.76(2.46

Nov.2020 | 6.7 | 0.77 493 3.4(0.311.4(2.6(3.3 1.9 | 1.65 |0.85| 2.4

TDS = Total Dissolved Solids; SAR = Sodium Adsorption Ratio

RESULTS AND DISCUSSION

The data in tables (5 and 6) revealed that the irrigation water use
efficiency in (2019-2020 and 2020-2021) seasons used (60 %) ETc treatment
plus Super Absorbent Polymer (SAP) treatment and (100%) potassium
sulphate (50% K) was (1.64 - 1.69) kg/m®, while the irrigation water use
efficiency was (1.24 - 1.52) kg/m® in (2019-2020 and 2020-2021) seasons
used (60 %) ETc treatment without adding (SAP) and (50%) potassium .Thus,
it is clear that the irrigation water efficiency increases with adding Super

Absorbent Polymer and increasing potassium levels.
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Table (5): Yield and irrigation water use efficiency (IWUE) of wheat crop
grown under irrigation regimes in season of 2019-2020 for wheat

crop
Crop Water Requirements in Season of 2019-2020
Factor - Trrigation water applied Trrigation water use
G il (ged) g (') ’ efgcienty (ko)
Super Absorbent
Polymers (SA P S;ﬂﬂ:;f:r‘(’;g%‘ Super Absorbe
Irrigation regime (T) | Potassium (K) Mean ' Mean | Polymers (SAP) | Mean
with | without ) )
with | without it vitort
i 100% 1995.0 | 18480 | 19205 | 12182 | 1282 | 12182 | 164 | 182 | 138
50% 17000 | 15020 | 16005 | 12182 | 12181 | 12182 | 140 | 124 | 131
1848.0 | 16750 | 17615 | 12152 | 1282 | 180 | 132 | 13§ | 148
0 100% 19410 | 22370 | 23800 | 16200 | 16200 | 16200 | 157 | 138 | 147
50% 13310 | 20060 | 21685 | 16200 | 16200 | 16200 | 144 | 1M | LY
M360 | 205 | 22788 | 16200 | 16200 | 16200 | 130 | 131 | 141
1004 100% 25620 | 28200 | 25410 | 20153 | 20283 | 20083 | 126 | 1M | L1
50% 1410 | 23730 | M5T0 | 20153 | 20283 | 20083 | 12§ 117 | 1N
15515 | 24465 | 24990 | 20153 | 20283 | 20053 | 126 1M | LB
Mean 1785 | 20810 | 21798 | 16200 | 16200 | 16202 | 143 | 130 | 136
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Table (6): Yield and irrigation water use efficiency (IWUE) of wheat crop
grown under irrigation regimes in season of 2020-2021 for wheat

crop
Crop Water Requirements in Season of 2020-2021
Factor . Irrigation water applied Irrigation water use
Gra il (egfed. ('fed) eficency (kgn)
Super Absorhent
Polymers (SAP) S;ﬁ:;i:gﬁn; Super Absorhent
Trrigation regime (T) | Potassium (K) Mean ' Mean | Polymers (SAP) | Mean

with | without

with | without
with | without

100% 19635 | 18900 | 19268 | 11632 | 11632 | 1163 | 169 | 162 | 1.66

o 50% 18376 | 17640 | 1800.8 | 1163.2 | 11632 | 1163 | 158 | 132 | 155
19005 | 18270 | 18638 | 11632 | 11632 | 11632 | 163 | 137 | 160

0 100% 28500 | 2365 | 1943 | 15510 | 1560 | 18500 | 18| 14 | 148
50% 23500 | M3LS | 1418 | 15510 | 15510 | 18L0 | 18| 137 | 144

500 | MB40 | 22080 | 15510 | 15510 | 18315 | 151 | 141 | 146

0% 100% M780 | J3SL0 | 24150 | 19387 | 19387 | 19387 | 128 | 1M | LN§

0% 4040 | 21630 | 22835 | 19387 | 19387 | 19387 | 124 | 112 | 118
410 | 2875 | 13403 | 19387 | 19387 | 19387 | 126 | 116 | 1N
Mean 311 | 2089.5 | M603 | 15510 | 1550 | 1801 | 147 138 | 143
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Durum wheat yield:

Biological yield: Table (7) shows that the biological yield of durum wheat
crop was recorded a significant effect at all treatments, whereas the highest
values (1.46 kg/m?) in both seasons at (100%) ETc when adding Super
Absorbent Polymer (SAP) in the form of Hydroxyethylcellulose and (100%)
potassium sulphate. While the lowest values of the biological yield was
recorded (0.85 and 1.0 kg/m?) at (60%) ETc without polymer and with (50%)
potassium sulphate.

Finally, all interactions effects among the studies factors were
insignificant indicating that the tested crop were similarly responded to both
the various irrigation regimes and adding (SAP), potassium sulphate
treatment except for the interaction between irrigation and (SAP). These
results are agree with those obtained by Almasian et al., (2006) and
Mohammed, (2007).
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Table (7): Effect of irrigation regimes, Super Absorbent Polymer (SAP) and
potassium sulphate treatments on biological yield (kg per m?)
during the two seasons 2019/2020 and 2020/2021 for wheat crop

20192020 202012021
Factor SuperAbs((;rfi);l)ltPol)mer e SuperAbs(t;r:;I)ltPolymer Ve
Irrigation (1) | Potassium (K) | with without with without
Q0 100% LI 102 107 116 10§ L1
50% 0.4 0.85 0.90 111 100 106
103 0.4 0.98 114 103 108
i 100% 141 116 134 139 129 1.34
0% 130 111 1 131 1.26 129
1.36 119 1.8 13§ 128 131
100% 146 141 14 146 141 14
100%
50% 142 135 139 14 141 143
14 1.3 141 145 141 143
Mean 1.8 117 1.2 131 14 1.8
1=009 | K=001 | SAP=0.02
18D s Bl LS | =0
h SAP=0.05 1x5AP=0.08

Grain yield: Table (8) shows that irrigation regimes, SAP in the form of
Hydroxyethylcellulose and potassium sulphate all treatments had a substantial
impact on wheat grain yield, which increased significantly as irrigation
regimes water was increased. In the first season, when adding polymers data
recorded 13.3-16.9-17.1 ardab/fed., at 60, 80 and 100 % ETc , respectively
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for 100% potassium, while 50% potassium sulphate gave 11.3-15.5-16.9
ardab /fed., at 60, 80 and 100 % ETc, respectively and the treatment without
adding SAP data recorded 12.3-14.9 and 16.8 ardab/fed., at 60, 80 and 100%
ETc, respectively for 100% potassium sulphate, while 50% potassium
sulphate gave 10.0-13.4 and 15.8 ardab /fed., at 60, 80 and 100 % ETc,
respectively. In the second season, when adding SAP data recorded 13.1-15.7
and 16.5 ardab /fed., at 60, 80 and 100 % ETc, respectively for 100%
potassium sulphate, while 50% potassium sulphate gave 12.3-15.7 and 16.0
ardab /fed., at 60, 80 and 100 % ETc, respectively and the treatment without
adding SAP. The data recorded 12.6-14.9 and 15.7 ardab /fed., at 60, 80and
100 % ETc, respectively for 100% potassium sulphate, while 50% potassium
sulphate gave 11.8-14.2 and 14.4 ardab /fed., at 60, 80 and 100 % ETc,
respectively. These results are in harmony with those obtained by Aly,
(2005), Mohammed, (2007) and Hefzy, (2009). Moreover all studied

interaction were not significant in both seasons.
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Table (8): Effect of irrigation regimes, Super Absorbent Polymer (SAP) and
potassium sulphate treatments on grain yield (ardab/fed) during
the two seasons 2019/2020 and 2020/2021 for wheat crop

20192020 20202011
Factor SuperAbs(oSr:;])]tPolymer Ve SuperAbs((;rl:}le)l)nPol)mer -
Iigation (I) | Potassium (K) with without with without
0 100% 133 123 128 131 116 129
0% 113 100 10.7 113 113 111
123 11 117 117 12 115
i 100% 169 149 159 157 149 153
0% 155 134 145 157 14 150
16.] 14 15 157 146 151
100% 171 168 170 16,5 157 16.1
100%

0% 169 158 164 160 144 15
170 163 16,7 163 151 157
Mean 15 139 145 149 139 144

LDy [=131 K=019 [=19 K=034 SAP=06

" SAP=0.65 IxSAP=113 Tx5AP=N§

Straw vyield: Table (9) shows that irrigation, SAP and potassium sulphate
treatment exerted a significant effect on straw yield in both seasons, where
the highest values were 3.46 and 3.61 ton/fed. without SAP application and
(3.58 and 3.63 ton/fed.) with SAP application in both seasons, respectively in
100% ETc combined with 100% potassium sulphate and (3.28 and 3.76
ton/fed.) without SAP application and (3.42 and 3.64 ton/fed.) with SAP

application in both seasons, respectively in 100% ETc, 50% potassium
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sulphate. It is clear from these results that all studied interaction effects were

not significant in both seasons except for the interaction between irrigation

and SAP in the second season. These results are in line with those obtained by

Almasian et al., (2006), Mohammed (2007) and Hefzy (2009).

Table (9): Effect of irrigation regimes, super absorbent polymers (SAP) and
potassium sulphate treatments on straw yield (ton/ fed.) during the
two seasons 2019/2020 and 2020/2021 for wheat crop

Ralr 20192020 202012001
super absotbent polymer (SAP) | Mean | super absorben polymer (SAP) | Mean
Imigation (I) | Potassium (K) with without yih without

i 100% 265 145 25 J5) R 173
$0% 116 W Ay 18 14 164
146 116 136 188 14 168
m 100% 340 5\ 3 34 318 M
50% 31 169 20 3 315 313
326 188 30 33 3 34
110% lﬂﬂf-b 3.5 340 381 3.63 3.61 361
5% 34l 508 338 3 376 30
380 3y 34 3 369 366
Mean 30 18 29 3.8 3 319

D [=025 K=009 SAP=0.13 [=052 K=007 SAP=0.1

' 1184P=N§ T15AP=0.18

18 Vol. (51); Iss. (4); No. (); April, 2022

ISSN 1110-0826
ONLINE ISSN 2636 - 3178



Journal of Environmental Sciences (JES)
Faculty of Graduate Studies and Environmental Research, Ain Shams University

Meleha et al.

CONCLUSION
It could be concluded that adding Super Absorbent Polymer and increase
in the level of potassium has an effective on increasing durum wheat crop
productivity in Toshka, in addition to the role of polymers in providing about

20% from water requirements of durum wheat crop.
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