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Role of potassium on enzymatic and non-enzymatic
antioxidant activities in maize plants growing under
drought and hydrogen peroxide stresses

I. K. AL- Samerria * A. K. Abdullah ** H.S. Rahi *
*Department of soil and water resources Science, College of Agriculture, University of Baghdad.

** Department of Biology Science, College of Education (lbn-Haitham), University of Baghdad.

ABSTRACT

The experiment was carried out in the field, department of field crops, college of
agriculture, university of Baghdad during season 2011 to study the effect of interaction of
water stress and hydrogen peroxide and potassium on the activity of antioxidant enzyme
and non enzyme on maize plant cultivar Bohooth 106 Included studying three levels of
water stresses of 40, 60 and 80% of the available water (D1, D2 and D3), respectively.
Three levels of hydrogen peroxide of concentrations (0, 15 and 30 Mm), and foliar
application of potassium at concentration of 3000 mg K. L™ K,SO, without applied
potassium, split—split with RCBD design with three replications was used. The results
showed that water stress (D3) and H,0, (30) Mm significantly increased the antioxidant
enzyme activities, superoxide dismutase (SOD), catalase (CAT), peroxidase (POD) and
non-enzymatic vitamin C, carotenoid significantly reduced other plant properties of the
studied compared with group that not contain a potassium.

Keywords: Antioxidats, Potassium, Drought, Hydrogen peroxide.
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(Uetan pida . Basy ) SOD auk) Allad B agsalisaly Cana st S m (ALl dlga¥) LG (1) Jsan

-K +K
Water stress | H,0, H,0,
0 15 30 0 15 30
D1 75.88 80.35 93.49 29.00 42.60 60.83
D2 89.02 91.24 128.04 | 50.14 59.96 73.64
D3 247.83 271.27 | 317.77 | 93.57 108.88 | 136.81
Water stress E(K +K Mean
D1 83.24 44.14 63.69
D2 102.76 61.24 82.00
D3 278.95 113.08 196.01
Mean 154.98 72.82
H,0,
H,0,+ K Mean
-K +K
0 137.57 57.57 97.57
15 147.62 70.48 109.05
30 179.76 90.42 135.09
Mean 154.98 72.82
LSD 0.05
D*K* H,0, K* H,0, D* H,0, D*K H,0, K D
4.617 86.802 86.992 22.90 1.702 1.390 1.702

(Toman pida . Bang ) CAT aysi) dllad b asanalipally Com st sasSgsms Alall 2ga¥) il (2) dsaa

-K + K
Water stress H,0, H,O,

0 15 30 0 15 30
D1 10.68 11.38 14.14 5.23 7.03 9.88
D2 21.45 20.28 27.00 9.96 13.14 15.38
D3 47.02 52.63 62.80 19.53 21.05 25.09
Water stress E(K +K Mean
D1 12.06 7.38 9.72
D2 2291 12.82 17.86
D3 54.15 21.89 38.02
Mean 29.70 14.03

H,0; Mean
H,0, «K K K
0 26.38 11.57 18.97
15 28.09 13.74 20.91
30 34.64 16.78 25.71
Mean 29.70 14.03
LSD 0.05
D*K* H,0, K* H,0, D* H,0, D*K H,0, K D
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| 6.248 |17.837 [ 17.359 |5.163 |2.921 |2.385 [2921 |
(o pide . Baag ) POD auji) Adlad b asamlisally Cmagsied) SeSesmg Sl slgay) L (3) Jas

-K + K
Water
stress H,0; H,0,
0 15 30 0 15 30
D1 40.82 39.45 46.06 28.64 31.37 36.41
D2 55.58 59.75 76.50 39.74 40.04 44.37
D3 110.58 118.64 134.02 51.89 53.38 64.15
Water K
stress Mean
-K + K
D1 42.11 32.14 37.12
D2 63.94 41.38 52.66
D3 121.08 56.47 88.77
Mean 75.71 43.33
HzOz + K HzOz Mean
-K + K
0 68.99 40.09 54.54
15 72.61 41.59 57.10
30 85.52 48.31 66.91
Mean 75.71 43.33
LSD 0.05
D*K* H,0, | K* H,0, D* H,0, D*K H,0; K D
10.84 32.857 34.925 9.361 5.240 4.279 |5.240
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(Vs
-K +K
Water stress H,0, H,0,
0 15 30 0 15 30
D1 38.38 40.26 41.87 31.06 34.37 35.88
D2 46.33 48.39 50.53 42.94 44.63 46.07
D3 62.41 64.99 69.10 54.10 56.96 59.10
K
Water stress Mean
-K + K
D1 40.17 33.77 36.97
D2 48.41 44.54 46.47
D3 65.50 56.72 61.11
Mean 51.36 45.01
HzOz
H,0,+ K Mean
-K +K
0 49.04 42.70 45.87
15 51.21 45.32 48.26
30 53.83 47.01 50.42
Mean 51.36 45.01
LSD 0.05
D*K* H,0, K* H,0, D* H,0, D*K H,0, K D
2.065 13.171 5.851 2.742 0.823 0.672 0.823

14



2014 ) 1 aal) 6 laall daalal) alad) d0e 408 Alas

(Ve ol - pile) O gsine B agsalindly Cnased) WS gmg Al agay) Ll (5) Jea

-K +K
Water stress H,0, H,0,
0 15 30 0 15 30
D1 0.039 0.047 | 0.052 0.053 | 0.062 0.060
D2 0.086 0.092 | 0.089 0.096 | 0.103 0.095
D3 0.065 0.074 | 0.068 | 0.073 | 0.089 0.087
Water stress E(K +K Mean
D1 0.046 0.058 0.052
D2 0.089 0.098 0.093
D3 0.068 0.083 0.075
Mean 0.067 0.079
HZOZ
H,0,+ K Mean
-K + K
0 0.063 0.074 0.068
15 0.071 0.084 0.077
30 0.069 0.080 0.074
Mean 0.067 0.079
LSD 0.05
D*K* H,0, K* H,0, D* H,0, D*K H,0,; K D
0.0072 0.0227 0.0113 0.007 | 0.0029 | 0.0024 | 0.0029
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