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Effect Of Exogenous Application of Glutathione and
Ascorbic acid for the Tomato Plant Under Heat Shock

Hussein Aziz Mohammed
Department of Soil Science and Water Resources - College of Agriculture .
University of Diyala

Abstract

This study was carried out in the experiments field of Agriculture college /
Diyala University - Iraq during the season of 2016. The experiment was
design followed RCBD with three replicates. The experimental treatments
include : four heat shock levels , one of this without heat shoic befog
plantmg and the other level with heat shoicking with three degree ( 35°, 40
and 45° ) for four hours daily for one week JO., 11,72, T3 Three
Glutathione levels are used 0 , 50 and 100 mg.L™ (GO G1 and G2 ). Spray
Ascorbic acid levels of O(CO)SO Cl1) and 100 mg. L™ C2) .Using the tomato

%nt_ (C.V, Noura ). The results showed that the fourt Ievel of heat shock

increased the Peroxidase enzyme , total phenols , B- Carotene in fruits
,plants whole flowers and mean vyield of a plant with Ipercentages of (%92.33
,%35.80 ,%51.37 ,%15,38 and %23.38 respectively) compared with the
control treatment (TO) The results showed that G2 treatmen% (100 mg.L™)
was superior up on other levels GO (0 mg.L™) and G1(50 mg.L ) regarding the
content of the Peroxidase enzyme , total phenols, _Carotene in fruits ,plants
whole flowlers and mean yield of a plant . The third Ascorblc acid level C2
(100 mg.L™ )was excellence up on other levels CO(0 mg.L ™) of Peroxidase
enzyme , total phenols , B_Carotene in fruits ,plants whole flowers and mean
yield of a plant with increase rat of ( 42.36%, 21.67% , 57.27% , 14.44% and
37.99% respectively ) compared with the control treatment. Also the most of
characters in plant were significant increased by interaction between (G2 + C2
) exept total phenols in leaves with increase at the level (G2 + C1) comparein
with the other levels of s‘pra s . Interaction between(T3 +G2 ) increased a
characters in this study. All the characters in plant were significantly increas
by the interaction treatment between ( T3 +C2 ) compared with other
treatment treatment.Adding the two treatment of spraying under shock plant
with high heat 45~ enhance growth of plant under heat stress.

Key words : Heat Shock , Glutathione , Abscisic acid , Peroxidase , Total
phenols , B-_Carotene .
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Table (2):Effect of Exogenous application of Glutathione and Ascorbic acid
under Heat Shock on Peroxidase enzyme (U.gm™ fresh weight)

G*C Temperature Stress Ascorbic | Glutathione
T3 T2 Tl TO

64.4 89.1 57.3 55.9 55.3 Co GO

75.2 117.3 67.2 58.1 58.5 Cl1l

94.9 149.0 80.3 76.0 74.5 C?2

94.1 167.5 83.0 63.2 62.7 Co Gl

120.2 188.5 112.4 91.2 88.9 Cl1l

142.8 209.6 136.1 113.7 112.0 C?2

146.2 223.9 148.4 107.0 105.5 Co G2

173.9 244.3 178.4 136.9 136.3 Cl

195.7 261.2 190.7 166.2 164.9 C?2

5.25 4.50 LSD 0.05

G b s

78.1 118.4 68.2 63.3 62.7 GO G*T

119.0 188.5 110.5 89.3 87.8 Gl

171.9 243.1 172.5 136.7 135.5 G2

3.15 4.00 LSD 0.05

C b sie

101.5 160.1 96.2 75.3 74.5 Cco C*T

123.1 183.3 119.3 95.4 94.5 Cl1

1445 206.6 135.7 118.6 117.1 C2

3.15 5.10 LSD 0.05
1833 | 1171 | 964 | 953 T Lasisic

3.15 LSD 0.05
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Table (3):Effect of Exogenous application of Glutathione and Ascorbic acid
Under Heat Shock on total phenols concentration (mg .g-* fresh weight)

G*C Temperature Stress Ascorbic | Glutathione
T3 T2 T1 TO

228.4 293.0 218.1 210.3 192.2 Co GO

243.1 297.1 241.2 225.1 209.2 C1l

255.0 316.3 243.0 232.7 228.2 C?2

271.1 325.2 274.0 249.3 236.0 Co Gl

308.5 335.6 3224 319.1 257.0 C1l

324.2 349.7 332.1 326.3 289.1 C?2

332.4 379.1 327.0 321.4 302.2 CO G2

392.0 426.0 418.5 403.9 319.6 C1

433.0 498.3 477.4 418.5 337.8 C?2

5.50 8.00 LSD 0.05

G b sia

242.1 302.1 234.1 222.7 209.8 GO G*T

301.3 336.8 309.7 298.2 260.7 Gl

385.7 434.4 407.6 381.2 319.8 G2

6.55 5.16 LSD 0.05

C bl

277.3 332.4 273.2 260.3 243.4 Co C*T

314.5 352.9 327.3 316.0 261.9 C1l

337.4 388.1 350.8 325.8 285.0 C?2

6.55 6.10 LSD 0.05
3577 | 3171 | 3007 | 2634 T Lasisic

6.55 LSD 0.05
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Table (4):Effect of Exogenous application of Glutathione and Ascorbic acid
Under Heat Shock on B-Carotene in fruits concentration (mg .g= fresh weight)

G*C Temperature Stress Ascorbic | Glutathione
T3 T2 T1 TO

0.232 0.325 0.207 0.204 0.193 Co GO

0.310 0.410 0.294 0.292 0.245 C1l

0.404 0.459 0.398 0.386 0.375 C?2

0.278 0.347 0.293 0.271 0.201 Co Gl

0.362 0.455 0.379 0.364 0.252 C1l

0.461 0.512 0.482 0.459 0.394 C?2

0.301 0.371 0.316 0.309 0.210 CO G2

0.430 0.486 0.450 0.439 0.347 Cl

0.528 0.619 0.575 0.522 0.396 C?2

0.045 0.030 LSD 0.05

G Lo s

0.315 0.398 0.299 0.294 0.271 GO G*T

0.367 0.438 0.384 0.364 0.282 Gl

0.419 0.492 0.447 0.423 0.317 G2

0.020 0.025 LSD 0.05

C husia

0.267 0.337 0.272 0.261 0.201 Co C*T

0.367 0.450 0.374 0.365 0.281 C1l

0.464 0.530 0.485 0.455 0.388 C?2

0.020 0.035 LSD 0.05
0.439 0377 | 0360 | 0.290 T b sia

0.020 LSD 0.05
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(Felose ) Ll Yo b

Table (5):Effect of Exogenous application of Glutathione and Ascorbic acid

Under Heat Shock on plants whole flowers (flower . plant )

G*C Temperature Stress Ascorbic | Glutathione
T3 T2 T1 TO

27.40 29.18 28.10 26.15 26.18 Co GO

28.05 30.37 28.45 26.70 26.67 Cl1l

29.73 32.50 30.19 28.13 28.09 C?2

28.74 32.26 28.37 27.15 27.17 Co Gl

31.07 34.18 31.40 29.32 | 29.37 Cl

33.98 37.51 33.64 32.37 32.41 C?2

30.90 34.74 30.82 29.04 29.00 CO G2

35.39 38.13 36.09 33.61 33.74 Cl1l

35.90 39.05 36.22 34.15 34.18 C?2

2.50 3.10 LSD 0.05

G b s

28.39 30.68 28.91 26.99 26.98 GO G*T

31.26 34.65 31.14 29.61 29.65 Gl

34.07 37.31 34.38 32.27 32.31 G2

1.20 2.50 LSD 0.05

C b5l

29.01 32.06 29.10 27.44 27.45 Co C*T

31.50 34.23 31.98 29.88 29.93 Cl

33.20 36.35 33.35 31.55 31.56 C?2

1.20 2.00 LSD 0.05
34.21 3148 | 29.62 | 29.65 T Lasic

1.20 LSD 0.05
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Table (6):Effect of Exogenous application of Glutathione and Ascorbic acid
Under Heat Shock on yield per plant (Kg .plant)

G*C Temperature Stress Ascorbic | Glutathione
T3 T2 Tl TO

1.50 1.68 1.47 1.42 1.45 Cco GO

1.67 1.87 1.63 1.61 1.60 Cl

1.93 2.16 1.89 1.82 1.84 C2

1.74 1.89 1.74 1.65 1.69 Cco Gl

2.26 2.49 2.25 2.17 2.13 Cl

2.35 2.91 2.31 2.19 2.25 C?2

2.10 2.23 2.12 2.09 2.05 CO G2

2.69 3.25 2.55 2.49 2.47 Cl

3.08 3.89 3.18 2.63 2.65 C2

0.85 0.70 LSD 0.05

G b sl

1.70 1.90 1.66 1.61 1.63 GO G*T

2.14 2.43 2.10 2.00 2.02 Gl

2.63 3.12 2.62 2.40 2.39 G2

0.25 0.50 LSD 0.05

C b sie

1.79 1.93 1.78 1.72 1.73 CO C*T

2.21 2.53 2.14 2.09 2.06 Cl

2.47 2.99 2.46 2.21 2.25 C?2

0.25 0.45 LSD 0.05
2.48 213 | 200 | 201 T dawsia

0.25 LSD 0.05
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