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Table 1- Variance analysis of measured traits in maize in response to SAP, soil texture and water
deficit stress

s L ~dijg) culus slyixe el
Sy gilin A A o e Sy e S
SOV. S°h) Chl a+b ) elative elative
df photosynthesis Stomatal water electrolyte
conductance
content conductance
Drought TS Jiss 2 2.530" 1189.5" 0.077" 3536.7" 5256.5"
Soil texture S <l 1 0.000008"™ 14.467™ 0.0012"™ 10.814™ 44.101°
SAP  ily ygm 4 0.1004™ 84.829" 0.0108™ 106.69™ 131.96"
S csl 1] . .
b0 sl 2 0.0008™ 0.777" 0.00006™ 0.673™ 9.675™
Droughtxsoil texture
3 l’ T * ok ok
g 2 il 8 0.035™ 28314 0.0031 26.236" 36.671
DroughtxSAP
[\ ES S casb
PR 53 O Sy 4 0.0004" 0.735" 0.00003"™ 0.3436™ 1.667™
Soil texturexSAP
il Ot |
P sge 0 S8l 5 il 0.0011™ 1.563" 0.00002™  0.5806™ 2.065™
Droughtxsoil texturexSAP
Error (s 60 0.0226 12.496 0.00039 18.250 9.389
CV. () & i g g 9.22 10.28 6.20 5.66 5.30

Doy 0 5V Jleisl mhaes (o Iy e g o ime pf oy 4 F g ¥ s

ns, ** and *: non significant and significant at the 1% and 5% probability levels, respectively.
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Table 1- Continued

FESRY oo . - T &
S.0.V. = Proline Catalase uperoxide scorbate Ty
daf dismutase peroxidase matter
Drought TS s 2 48662 0.254” 109750™ 14.807" 591878™
Soil texture S cél 1 0.0681™  0.0015" 240.1™ 0.0167™ 504.08"
SAP  ©ils yaw 4 54597 0.0214" 7701.5" 1.259" 869.24"
S cdl 4o o
= el 2 0.0440™  0.0003™ 13.08™ 0.0037" 105.69"™
Droughtxsoil texture
.l’ T *k *k *k ok kK
g 2 il 8 1.94377  0.0067 1962.1 0.3286 408.08
DroughtxSAP
il S el
PR 53 O =Sy 4 0.0012"  0.00001™ 12.669™ 0.00033™ 11.85™
Soil texturexSAP
SOl g 50 €l 4o TS
Droughtxsoil 8 0.0024™  0.00002" 11.952" 0.00018™ 30.07™
texturexSAP
Error (s 60 0.019 0.0002 84.198 0.0069 86.98
CV. () &y g i 10.23 8.20 6.14 6.03 4.13

RV N I P e SO I PO NS PO S P VRN |

ns, ** and *: non significant and significant at the 1% and 5% probability levels, respectively.



SIeS G Co8 S8 Seiele b sle (1STy 5 S 8l g OBl g yerly S0 Ken g tere

AYI

SIS 5 5 S 28l eodlr e pardy 4 sl )0 D)3 ol S o (S0l Slao (5 Silke Alie -Y Joux
Table 2- Mean Comparisons of measured traits in maize in response to SAP, soil texture and
water deficit stress

Slgimo olan
. . 85 b s B T N S e SOV JOUN SV JUN P <
onlejl gla,gaso Chl a+b Net Stomatal Relative Relative
Experiment factors (mg g’ photosynthesis conductance water electrolyte
Fw) (umol m™ s) (mmol m™ s) content conductance
%) %)
oS ot 80% 1.893a 41.03a 0.373a 84.66a 44.86¢
s o
Water deficit 60% 1.677b 33.60b 0.316b 78.09b 57.10b
(RWC of soil 40% 1.319¢ 28.51c¢c 0.271c 63.45¢ 71.31a
capacity)
S b Sandy 1.630 34.78 0.324 75.74 57.06b
Soil texture 1C1ay' 1.630 33.98 0.316 75.05 58.46a
oam
0 1.576b 32.59¢ 0.303cd 73.80b 59.65a
R 0.1 1.574b 32.44c¢ 0.294d 73.33b 59.70a
SO g
SAP 0.2 1.578b 33.62bc 0.313¢ 73.91b 59.56a
1 .
(g kg soil) 0.4 1.691a 35.86ab 0.335b 77.13a 56.13b
0.8 1.729a 37.40a 0.355a 78.81a 53.75¢

Il sre Dgles K085 b ao 0 0 Jlax o 50 5SSl (yge3] wlal s (glel Has 51 oS i glls (glanSile
Means which follow the same letter are not statistically different at 5% probability level based on Duncan test.

=Y Jgus anlol
Table 2- Continued

i . REUT s Bgmas dpnST yygms STy Slpgsel L
oalejl gla g5 Proline Catalase Superoxide Ascorbate Drv matter
Experiment factors (umol (unit mg”! protein) dismutase (unit mg~  peroxidase (umol Y ()
g' FW) & P ! protein) min” mg! protein) &
‘giﬂ: At 80% 0.175¢ 0.113¢ 83.23¢ 0.642¢ 387.30a
Water 60%  1.163Db 0.188b 162.89b 1.471b 196.20b
deficit
(RWCof  40% 2702 0.296a 201.90a 2.038a 102.00¢
soil
capacity)
1.319 147.70 1.370 223.13b
S el Sandy 0.195b
Soil texture  C1ay- 1.374 0.203a 150.97 1.397 227.86a
loam ’
0 1.924a 0.231a 165.10a 1.597a 219.83b
) 0.1 1.847a 02282 164.23a 1.589a 219.33b
Gl y g ' '
SAP 02  1.348b 0.207b 161.23a 1.518b 222.50b
(g kg™ soil) 04 0.961¢c 0.181c 137.93b 1.213¢ 231.50a
0.8 0.653d 0.149d 118.20c 1.003d 234.33a

5l s sre gles K085 b auo 0 0 Jlaxl e 10 Sl (s3] bl (sl Has 51 e ie shls slapnSile

Means which follow the same letter are not statistically different at 5% probability level based on Duncan test.
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Table 3- Mean Comparisons of measured traits in maize in response to water deficitxSAP

o e s o o SRR et
L s 55 AL o Slaijey colun o )
Water deficit SAP Net Stomatal Relative i
(RWC of soil  (gkg-1  Chl a+_11’ photosynthesis  conductance (mmol water Relative electrolyte
capacity) soil) (mg g (pmol m™ s) m?s) content condl;ctance
FW) (%) (%)
0 1.920 40.78ab 0.374a 84.90 44.75g
0.1 1.894 40.79ab 0.364ab 84.84 44.89g
80% 0.2 1.885 4221a 0.385a 83.70 44.90g
0.4 1.894 40.50ab 0.365ab 85.34 44.80g
0.8 1.875 40.89ab 0.375a 84.50 44.95g
0 1.600 31.36def 0.295¢ 75.65 59.80de
0.1 1.614 31.66cde 0.285¢ 75.00 60.84d
60% 0.2 1.614 31.74cde 0.305de 76.05 60.05d
0.4 1.745 35.87bcd 0.335bed 79.94 54.84ef
0.8 1.814 37.37abc 0.360abc 83.80 49.99f
0 1.210 25.63fg 0.239f 60.85 74.40a
0.1 1.215 24.86g 0.235f 60.15 73.35ab
40%
0.2 1.235 26.91efg 0.250f 62.00 73.75ab
0.4 1.435 31.22def 0.304de 66.10 68.75bc
0.8 1.500 33.93cd 0.330cd 68.15 66.30c

5l ls re Dgles K085 b aus 0 0 Jlax s 50 Sl fyge3] ulal (gl Has 51 e i slls slaySile
Means which follow the same letter are not statistically different at 5% probability level based on Duncan test.

=Y Jgus aolsl
Table 3- Continued

S oS B oobo
Water Glrypgw e Yuts Ugpamnsd Gl yigus sl by ygS s
deficit SAP Proline Catalase Superoxide Ascorbate

(RWC of (g.kg-1 (umol g . - . dismutase (unit peroxidase (pumol Dry

soil soil) 'FW) (unit mg™ protein) mg”' protein) min™ mg! protein) matter

capacity) (®)

0 0.228h 0.112f 83.90¢e 0.648g 377.50a

0.1 0.197h 0.112f 82.90e 0.642g 378.50a

80% 0.2 0.171h 0.113f 83.20e 0.635g 383.50a
0.4 0.149h 0.114f 83.40e 0.639g 378.49a

0.8 0.130h 0.113f 82.74¢ 0.646g 373.50a

0 1.638cd 0.220d 183.84b 1.830c 188.50¢

0.1 1.537d 0.220d 183.20b 1.785¢ 186.00c

60% 0.2 1.223e 0.215d 177.50b 1.720c 186.99¢
0.4 0.881f 0.159%¢ 149.90c 1.180e 206.00b

0.8 0.538g 0.127f 120.00d 0.843f 213.49b

0 3.907a 0.360a 227.55a 2.315ab 93.50f

0.1 3.808a 0.352a 226.60a 2.33%9a 93.50f

40% 0.2 2.651b 0.293b 223.00a 2.200b 97.00ef
0.4 1.854c¢ 0.269¢ 180.50b 1.820c 110.00de

0.8 1.291e 0.206d 151.85¢ 1.520d 116.00d

55l cre Dgles K085 b auo 0 0 Jlaxl e 50 Sl (s3] bl (sl S 51 S ie slls slapySile
Means which follow the same letter are not statistically different at 5% probability level based on Duncan test.
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Table 7- The most important variables affecting the dry matter of maize when the relative
water content of the soil was 60% soil capacity

Standardized
Jue Model Adjusted R-  Unstandardized Coefficients )
Model Coefficients t
ode R-Square Square
B Std. Error Beta
woli
-21.878 27.994 -0.783™
1 (Constant) 0.884 0.870
IS Jub s .
Chl a+b 129.963 16.631 0.940 7.815

gy S b b LF e S T e lyiome 45 olKin &5 Sis anle 1 jise sl mite (s ete =0 Jgaz
Table 8- The most important variables affecting the dry matter of maize when the relative
water content of the soil was 40% soil capacity

Standardized
Joe Model Adjusted R-  Unstandardized Coefficients
Coefficients t
Model R-Square Square
B Std. Error Beta
oy
(Constant 160.66 3.498 45.927"
onstan!
| el Slyesl 0.973 0.970
Ascorbate -28.773 1.695 -0.986 -16.975"

peroxidase
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Abstract

In order to evaluate the role of super absorbent polymer (SAP) for mitigating the
water deficit stress at sandy and clay-loam soils, the effect of five values of SAP (0, 0.1,
0.2, 0.4 and 0.8 gkg™' soil), three water treatment (the relative soil water content of 80,
60, and 40%) and two soil textures (sandy and clay-loam) on biomass production,
photosynthetic pigments, leaf gas exchange parameters, leaf relative water content
(RWC), electrolyte leakage (REC), proline content, catalase, super oxide dismutase, and
ascorbate peroxidase activity. The experiment was carried out with a factorial
arrangement based on complete randomized design in triplicates at the Agricultural and
Natural Resources Research and Education Center, Kerman, Iran. The results revealed
that water deficit stress caused a significant decrease in net photosynthesis rate, leaf
stomatal conductance, chlorophyll a+b content, RWC, plant height, and dry matter
production of maize. CAT, SOD, APX activity, REC, and proline were elevated with
increasing water deficit stress levels. Application of SAP under water deficit stress
increased the net photosynthesis (32.3%), stomatal conductance (38%), chlorophyll a+b
(23.9%), RWC (11.9%), and dry matter production (24%), while it decreased REC
(10.8%), proline content (66.9%), CAT (42.7%), SOD (33.2%), and APX activity
(34.3%) as compared to control. It can be concluded that application of SAP (0.8 g.kg™
soil) improved plant growth of maize under water deficit stress through increasing the
water holding capacity in soil.

Key words: Antioxidant activity, Dry matter, Net photosynthesis rat, Proline,
Relative water content.
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