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Table 1: The simple effects of water deficiency on some plant characteristics on Glob Amaranth and ornamental

Amaranth
Total Root  Volume of Root/ Shoo_t Dry Root_ Dry Leaf Leaf I(rigation
Lenth roots Shoot Weight Weight Area Number interval
(mm) (cm’) (9n) (9n) (cm?) (day)
Amaranthus
41360 b 85a 0.156 b 16.9a 2.63a 471.82a 53.33 a 2
42820 b 5.58 b 0.150 b 15.02 b 2.25b 309.87b 48.88 b 5
49370 a 4.27¢ 0.195a 10.09¢ 194c 326.61b 43.27 ¢ 8
Gomphrena
13789 b 22.88a 0.1a 24.60 a 2.52a 336.98a 91.11a' 4
14274 b 19.88 b 0.12a 10.39b 1.24b 221.33b 62.11b 7
16458 a 15¢ 0.12a 8.01c 0.93c 233.29b 62.88 b 10

*: Means, that the difference between them is lower than the amount of LSD, are not significantly different at

0=0.05 by LSD test.
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Table 2: The simple effects of Hydrogen peroxide on some plant characteristics on Glob Amaranth and ornamental Amaranth

Total Root  Volume of Root/ Shoojt Dry  Root Dry Leaf Leaf Hydrogen
Lenth roots Shoot Weight Weight Area Number Peroxide
(mm) (cm®) (9n) (9n) (cm?) (my)

Amaranthus
53800 a 5.66 b 0.168a 12.32c 2b 251.84c 47b 0
44710 b 6.79a 0.171a 16.03a 259 a 468.30b 47.25b 25
35040 c 5.73b 0.162a 13.69b 2.23b 388.12a 51.22a 5
Gomphrena
17934 a 16.77b 0.13a 11.99¢ 1470 179.88c 69.44 b 0
14906 b 23.44 a 0.09b 17.46 a 1.68 ab 334.50a 77.11a 25
11682 c 17.55b 0.12ab 1355 b 1.53a 277.23b 69.55 b 5

*: Means, that the difference between them is lower than the amount of LSD, are not significantly different at
0=0.05 by LSD test.
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Table 3: The interaction effects of water deficiency and Hydrogen peroxide on some plant characteristics on ornamental Amaranth

Total Root  Volume Root/ Shooj[ Dry Root. Dry Leaf Leaf Hydrogen Irrigation
Lenth of roots Shoot Weight Weight Area Number peroxide interval
(mm) (cm?) (gn (gn (cm’) (Mh) (day)

27165 f 9a 0.158cd 16.79a 2.66a 500b 50c 0 2
51966bc 8.65a 0.147cd 18.48a 2.71a 67.28e 50c¢ 2.5

44976¢d 7.86ab  0.162cd 15.55¢ 2.52a 79.39% 60 a 5

61229b 4 df 0.138d 12.38e 1.71b 589.3a 45.33d 0 5
36833d 6.93b 0.135d 18.52a 2.50a 179.1d 49.33 ¢ 2.5

30404ef 5.83cd  0.179bc 14.16d 2.54a 101.1de 53b 5

73018a 4 df 0.208ab 7.81f 1.63b 333.4c 45.66 d 0 8
45354cd 3.35de 0.231a 11.11e 2.54a 143.6de 4250 e 2.5

29757ef 35f 0.145cd 11.38e 1.65b 69.02e 41.66 e 5

*: Means, that the difference between them is lower than the amount of LSD, are not significantly different at 0=0.05

by LSD test.
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Table 4: The interaction effects of water deficiency and Hydrogen peroxide on some plant characteristics on Glob Amaranth

Total Root  Volume of Shoot Dry Root Dry Leaf Hydrogen Irrigation
Lenth roots Root/ Weight Weight Area Leaf  neroxide interval
mm) cm®) Shoot an an cm?y  Number iy, day)
9055.11f 20 0.12ab 23.11b 2.80a 245.16de  97.66a 0

17322.18hc 27.33 0.08b 27.81a 2.48b 408.92a 94 a 25 4

14992.11 cd 21.33 0.1ab 22.9b 2.28b 356.86b 81.66b 5

20409.78 b 16.66 0.11ab 8.85d 0.98e 152.29f 57.66 de 0

12277.89 de 25 0.11ab 13.17¢c 1.47c 280.48cd 63.33 de 2.5 7
10134.70 ef 18 0.13ab 9.17d 1.26¢d 231.23e  65.33cd 5

24339.33 a 13.66 0.16a 4.03e 0.647f 142.20f 53 cd 0

15118.32 cd 18 0.09b 11.42c 1.08de  314.09bc 74 bc 25 10
9919.22 ef 13.33 0.12ab 8.58d 1.06de 243.6de  61.66 de 5

*: Means, that the difference between them is lower than the amount of LSD, are not significantly different at 0=0.05 by LSD test.

Table 5: The simple effects of water deficiency on some plant characteristics on Glob Amaranth and ornamental Amaranth

Proline Stomatal Relative Water Electrolyte Irrigation
Spad mol/ conductance Content Leakage interval
(HMOYQ) (mmol/m2.s) %) %) day)
Amaranthus
80.13a 0.185c¢c 23.11a 0.84a 36.66 b 2
66.26¢ B0.193 18.73b 0.76 b 39.79b 5
71.63b 0.294a 1331c 0.73c 59.26 a 8
Gomphrena
37.39% 0.096¢ 33.38a 0.79a 17.69c 4
30.92b 0.184b 31.63a 0.77 a 33.38b 7
33.42b 0.299 a 22.27h 0.65b 43.53 a 10

*: Means, that the difference between them is lower than the amount of LSD, are not significantly different at
0=0.05 by LSD test

) S5 S5 g e gl e S50 00l oS ol Slae (S p gy wenSTy clale osle S g
Table 6: The simple effects of Hydrogen peroxide on some plant characteristics on Glob Amaranth and ornamental Amaranth

Proline Stomatal Relative Water Electrolyte Hydrogen
Spad wmolig) conductance Content Leakage Peroxide
(mmol/m2.s) %) ) (mu)
Amaranthus
66.63b 0.214c 17.42b 0.78 ab 51.85a 2
83.73a 0.225b 25.64 a 0.80 a 35.25b 5
67.66b 0.233a 17.08 b 0.76 b 48.61a 8
Gomphrena
31.09b 0.16¢ 30.38a 0.96 b 38.01a 4
39.07a 0.19b 33.78a 0.83a 25.76 ¢ 7
31.57b 0.22a 23.12b 0.69b 30.83b 10

Means, that the difference between them is lower than the amount of LSD, are not significantly different at a=0.05 by LSD test.
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Table 7: The interaction effects of water deficiency and Hydrogen peroxide on some plant characteristics on ornamental

Amaranth
ot commer o Hewoe  poine O (o
(mmol/m2.s) (%) (mp) (day)

29.4a 26.10a 0.87 ns 35.44 cde 0.18f 0

28.16a 25.23a 0.85ns 31.78 de 0.19ef 25 2
22.56b 18¢ 0.80 ns 42.76 bede 0.199¢ 5

23.03b 14.40d 0.74 ns 33.95 de 0.199¢ 0
26.06ab 20.23 b 0.8 ns 30.07 e 0.189¢ 25 5
17.16¢ 21.56 b 0.75ns 55.36 b 0.199d 5

14.2c 11.76 e 0.73ns 86.15a 0.279c 0

29.5a 16.46 cd 0.71ns 43.91 bed 0.309b 25 8
27.93a 11.7e€ 0.73 ns 47.72 be 0.31a 5

*: Means, that the difference between them is lower than the amount of LSD, are not significantly different at

0=0.05 by LSD test.
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Table 8: The interaction effects of water deficiency and Hydrogen peroxide on some plant characteristics on Glob Amaranth

Stomatal Relative Water Electrolyte ) Hydrogen Irrigation
Spad conductance Content Leakage Proline Peroxide interval
(mmol/m2.s) %) %) (wmol/g) M) day)
41.16a 37.1 0.85 ab' 15.56d 0.079¢g 0
39.43a 39.9 0.83 ab 18.82cd 0.09fg 2.5 4
31.59b 23.2 0.69 de 18.69cd 0.11f 5
32.24h 30 0.78bcd 40.88b 0.15e 0
36.49ab 35.6 0.89a 24.21c 0.19d 25 7
24.03c 29.4 0.64¢e 35.05b 0.20d 5
19.88c 24.2 045f 57.60a 0.24c 0
41.3a 25.9 0.79 bc 34.24b 0.30b 2.5 10
39.1a 16.8 0.73 cde 38.74b 0.34a 5

*: Means, that the difference between them is lower than the amount of LSD, are not significantly different at a=0.05 by LSD

test.
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Table 10: Mean square of some traits of Glob Amaranth

z 5 . 3 =2 g = 2
w = & = =] = o s = | )
= M - g i = g = = = d < df Treatment
= 2 a - > 3 e q - = < =
o = @ o = z 1 o a o
- & & 5 3 = £ =) <
- c g e = -
c =1
95.8%%  0.0013ns 36403%F  182%  142.7%  2457%F  321.1%  Q.04%F  15254%F  009%F  T243%  §43%F 2 Trrigation interval
180.2%* (0.0028%F 54991%% 88 *+  119.6%*  173.8%  267.2% (0.06%F  3413%  0009%  T1.5%  (Q.1* 2 Hydrogen Peroxide
217.4%  0.0013* 4769ns 107*%  33ns  2093%F  380ns  0.05%  172.1%  0.0007%%  53% 024 4  Lrigationintervalx
Hydrogen peroxide
10.8 0.0003 6253 34 75 386 16.8 0.003 18.1 0.0001 15 0.03 18 Error

* *% and ns significant at the 0.05 and 0.01 level of probability, no significant, respectively
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Effect of Exogenous Application of Hydrogen Peroxide on Water Deficit Stress in
Glob Amaranth (Gomphrena globosa L.)
and Ornamental Amaranth (Amaranthus tricolor L.)

Goldanit, M. and Kamali?, M.

Abstract

In order to study the effect of exogenous application of Hydrogen peroxide on water deficit stress in Glob
Amaranth (Gomphrena globosa L.) and ornamental Amaranth (Amaranthustricolar L.) an experiment was conducted in
greenhouse conditions. This study was designed as factorial based on completely randomized design with 3 replications.
Different concentration of Hydrogen peroxide (0, 2.5 and 5 mM) for both plants and three levels of water deficiency for
Glob Amaranth (after 4, 7 and 10 days) and for ornamental Amaranth (after 2, 5 and 8 days) were treated. Results
showed that foliar application of Hydrogen peroxide on both plants can improve shoot and root dry weight and alleviate
adverse effects of water deficiency. With increasing distances Irrigation stomatal conductance, chlorophyll index and
root volume decreased significantly, so that the lowest of this characteristics was for Glob Amaranth in the irrigation
interval after 10 days and for ornamental Amaranth after eight days. For both plants, interaction effects of water
deficiency and Hydrogen peroxide in shoot dry weight was significant in 5% level and in electrolyte leakage, relative
water content, proline and total root length was significant in 1% level. For Glob Amaranth, in control treatment
(interval 4 day irrigation) with increasing Hydrogen peroxide to 2.5 mM, shoot dry weight and total root length
increased 20 and 91% respectively and with increasing Hydrogen peroxide to 5 mM, chlorophyll index was increased
30.8% compared to 0 mM Hydrogen peroxide. For ornamental Amaranth, interaction between Hydrogen peroxide
content and irrigation interval showed that root volume and root weight were significant in 5% level and chlorophyll
index, shoot weight, stomata conductivity, electrolyte leakage, proline and root length were significant in 1% level. The
final result showed that foliar application of Hydrogen peroxide decreased drought stress because of water deficiency.
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