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Table 1. Some physical and chemical properties of studied soils.

Sk sl
il .
Soil texture b Ss
g e Properties
Sand Loamy Sand
o /A P N
Sand Particles of soil texture (%)
e
5 5
Silt
7 11 o
Clay
255 3.0 G (1) i D3 o3l w5 5
Very coarse sand (1-2 mm) Particles of sand fraction (%)
Cdys oy
40.8 45.9
Coarse sand (0.5-1 mm)
223 26.9 e
Medium sand (0.25-0.5 mm)
10.1 228 el
Fine sand (0.1-0.25 mm)
13 12 ok o
Very fine sand (0.05-0.1 mm)
Sl S|
8.4 7.5 Sl
pH
0.7 0.9 (o 2 i) (S50l
EC (dSm™)
o 6 (o 1) Slas 30 oo b
Field capacity (Volumetric %)
1) el
21.6 315 (o 1) gl o
Saturation percent (Volumetric %)
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Table 2.Anova of polymer treatment and time on moisture content (%) of loamy sand and sandy soils.

Sl e e
Average of squares
(1) Casby 331 a5 Sl et molie
Moisture (%) Degree of freedom Source of variations
o TR
Sand Loamy sand
Hok £2d : L‘»J
1391.6 647.7 10 el S
Polymer treatment
ok ok C L‘ )
20944 3845.5 10 o
Time
*k *k Obe s ke
32.1 24.5 100 e sl e
Polymer treatment x Time
Lo
0.27 0.48
Error

** Significant at 1% probability level
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Figure 1. Effect of polymer treatment on moisture content (%) of loamy sand and sandy soils.

V€



OlySeR 9 j1denias puur (G40

YA 5 Aoy OVIYY Gl YWY (S S Loy
O V/E0 5 ok Sbt Aals a4 S il
Sodals el a4 Sl pls YAV 5 ds s
Lo o ard b oioes (D3 SRl e s
Lim s ey glajles ¥ IS s LS Gl
Sl 55 0ly s b S cusb,
Sk 4 e ol pl 8 Llodsed Jes gl
(s 335 02 Casby) ol cosb, e OUS
SLUSE) ks S ot ol b S
Y5y
Sy slasbes iombe il ke
Ol)) 2le usks Ol IS Slilllae g
(S8 @8 818 alie Jlas Olgeas (G, Yo
3 ko a5 S O SLE Gle ey Ol ol s
2l S e Ao Ky o oSkl J3ssde
Joo Yroslel 53 Kased Jes sk slasles
CosiStal bedd las o S ok Ol
S S Ao a5 K SIS 5 ds s S
S e 2 e lod S Cash, Ol
wlis do s b oSl Lodd Hlas b S
S sl Olp e IS s A S s S
Shot Tusby Olpe Gl slpd S ez S
Siee Ul JK2) s o S o4 o
Lok Ll ol S s O cll S
TR ANTI PR R R g
Casby Ol oS Gl s syl 1Y JSK8)
S SR ekl Sles gl S s Gay V) ole

(V JK.I-) bb; o )L«..:S &}JU"; ;Sl;-

1€)

Sk Censs 5SSke byl Y S
ol 1y ol u.]o 23 e Lol Sl glas:
CoaiS bl gk Dles s ugb i s
s S s 5, VY Sl Aol U as s S
<l 6\)\;&.& Sk s 35,07 v_}l,a)' Aol U o,
(Y JK.L) S Sk sl sl bogols s
03 Ao S Shal el Sles Solew
S G LS s cusb (Bl Ol )5
Qlﬁﬁza\{.w\ ebﬁd&&éﬁ:l.; slajles ol
5 el s s cugby CASS
Sde B Aoy S gyl beds Jlas oS
(okel 533) 355 () VU5 (Leslpd) VY 0L
3 3dome (golal Olos B olS 48T ol 655 (slo3Ikl &
T T RV N T — R JOWI
il S S s ogb, Sl Sl @
5 6 ba Ll 5l e SA ol s
o OLLS aiy, Sl s s b e SRals
o o bl Gla s S 4 Oy
5ok Sl eslizal ccozls dal i O Sl gl
SeS s (il S S s 58kl
Sybp oy Vs ol 53 b gbla
losles ple alis mls & ax 5 L S
SuMuerqM&iJujzémli
S () Ssbs Olse sP0d s e
Sy o oSl 5 SOl glales
s S, J{G C‘)Lpl TEE SPRN WS
Loodd sl b St Cugb) doys Lbuas S

S5 o Sl Sl slad s



IYAA (1) 0l () s jlagl a5 5 S S ppao 4y o

50 | s
i J‘«J oS Control Bl
45 | X — X% % Loamy sand soil Karacoatl % <7 & o S,
40 e -k " - Karacoat3 % 7 (. o 1,8
. % | " .7 iy Acrylic 1% Th & S S
a E 30 .j Aylic3% @ o S8l
3 g. = Sy Acetate 1 % & okl
_i @ 25 » x s Acetate 3 % TP |
= 4 b .
!}. % 20 - ;K\ Superab [ % B o g
E 15 Superab0.5% &Y S i 4

10 - Stockosorh 0.5 % X 5 o)y Sl
g — g K ‘Smtkosurh 1% 5 AR
" S — A
0 csll2 5l 552 5nd 506 508 5100 5512 5,16 5020 obj
Zero 12hour 1day 2day 4day 6day Sday 10day 12day 16day 20 day Time
:Z : JM s i‘mmﬂ 1% .'M: S8
: | S A aracoat 1% Th Sy &S
45 X e N S“"d-‘ soil Karacoat3 %  # w o118
E 40 - . - Acrylic 1% Tl & S S
o L Acrylie 3 % L IR AN (|
a ~ - B .
3 - -
—\? E}L Acetate 1 % FL & ol
_"’“ g 30 - Acetate 3 % B ol
i E 25 Superab 0.5 % 1 g g
E 20 Superab 1 % &S o g
15 4 _ Stockosorb 0.5% X7 i o 55,8kl
i " Stockosorb 1% ¥ &, oy e
5
0
0 bl 5l 52 54 5560 58 100 55,12 55,16 55,20 BIS)
Zero 12hour lday 2day 4day 6day 8day 10day 12day 16 day 20 day Time

b 3 e Pos GBS (1) Cusby Olgm O3 5 jeuk slaw ST s gei —Y K2
Figure 2. Effect of polymer treatment and time on moisture content (%) of loamy sand and sandy soils.
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Figure 3. Effect of selected polymer treatments on final moisture content (%) of loamy sand and sandy soils.
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Table 6. Mean comparison of drought stress and polymer treatment on wet weight of corn stem in loamy sand soil.

Polymer treatment S s
1N s sShl 1010 sy Skl ARGPIP ARGPIP dals Drought stress
Stockosorb 1 % Stockosorb 0.5 % Karacoat 3 % Karacoat 1 % Control

22.62% 12.41% 17.00%¢ 13.28% 5.91° 30 % FC
27.60° 27.23° 22.18" 16.35% 15.13% 50 % FC
44.30° 39.25° 22.28" 17.15%¢ 27.81° 80 % FC

Cb—w)é ui‘: u}ﬁ)T uﬁ&})@)b&&.ﬂ Q}Uﬁ u}_LMASMJ;Yd)}«_{{JBU;- 6‘)‘56&&:‘}‘)‘" u\)\)\«&ﬁéuw.{»l?a

Different letters show significant difference among means of each characteristic, probability level 0.05, Duncan test.
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Abstract

Background and Objectives: Increase of water holding capacity induced by polymers
has been developed in arid and semi-arid regions. The effect of polymers on increasing water
holding capacity and the effect of selected polymers on some growth characteristics of corn
plant under drought stress was carried out in both experimental and greenhouse condition,
respectively.

Materials and Methods: The present research included two complementary parts performed in
laboratory and greenhouse. First, the effect of 11 polymer treatments (polymer type and
concentration) including Karacoat land 3%, Acrylic 1 and 3%, Polyvinyl acetate 1 and 3%,
Superab 0.5 and 1%, Stockosorb 0.5 and 1% and control without polymer on moisture changes
of two soils (loamy sand and sand) during 11 times (0, 12 h, 1, 2, 4, 6, 8, 10, 12, 16, 20 day)
were studied in laboratory and 4 best polymer treatments were selected for greenhouse
cultivation. In greenhouse, the effect of polymer treatments (Karacoat land 3%, Stockosorb
0.5 and 1% and control without polymer) under drought stress (30, 50 and 80% field capacity)
on some growth characteristics of corn plant (leaf number, height, wet and dry weight of stem
and wet and dry weight of root) were studied separately in loamy sand and sandy soils.

Results: Results showed that increase of moisture in both treated soils was higher than control
and from this point of view, water soluble polymer-Karacoat 3% (18.5% compared to loamy
sand control and 35.9% compared to sandy control) and Stockosorb 1% hydrogel (95.8%
compared to loamy sand control and 3.4 times compared to sandy control) were more powerful.
Mean moisture after 20 days for water soluble polymers and Superab hydrogel was higher in
loamy sand than sandy soil. But, Stockosorb 1% hydrogel was more effective in sandy soil
(16.1% increase compared to loamy sand soil). With increasing polymer concentration, the
moisture content of polymer treated soil samples increased. To increasing water holding
capacity Stockosorb 1% hydrogel in loamy sand (0-12 day) and sandy (0-16 day) soils was
more successful than other polymer treatments. Both water holding capacity during the time and
final moisture content in sandy soil treated with polymers were more than loamy sand soil. Leaf
number, stem height, wet and dry weight of stem and dry weight of root in corn plant were
reduced under drought stress. In contrast, height, wet and dry weight of corn stem were better in
stockosorb hydrogel 1% treatment. Wet weight of corn stem in loamy sand soil under drought
stress was significantly affected (P<0.01) by stockosorb hydrogel. Stockosorb 1% hydrogel
increased wet weight of stem 59.29, 82.41 percent and 3.82 time in low, medium and severe
stress compared to control, respectively.

* Corresponding Author; Email: msarcheshmeh@uk.ac.i
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Conclusion: According to the results karacoat 3% and stockosorb 1% are recommended for
increasing moisture and water holding capacity of coarse texture soils. Moreover, polymer
materials with properties such as useful longevity, high efficiency at low concentrations and
local application in the root zone of trees could provide ideal condition for plant which growth
in soils with low water holding capacity. In addition, they are ideal for drought condition that is
common in arid and semi-arid regions where rain is low and evaporation is high.

Keywords: Emulsion polymers, Hydrogel, Low water, Superabsorbent
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