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Changes in protective enzyme activity of protected tomato leaf

in sparse sunlight and relighting experiments

. 1 . . 2
ZHU Yuqing , XUE Xiaoping
(1. Jining Meteorological Bureaw, Jining 272113, China; 2. Shandong Climate Center, Jinan 250031, China)

Abstract: Tomato is one of the main facility crops in Shandong. It is important to study the effect of light
on protected tomato for the production of protected agriculture in Shandong. The experiment takes the
infinite-growth-type tomato “Power Corolla” as experimental material to study the protective enzyme
activity of tomato leaf under different shading days and the recovery capability of protective enzyme under
relighting. Five shading treatments of tomatoes are set in solar greenhouse during the flowering and fruiting
period: T1 (3-day shading) , T2 (6-day shading) , T3 (9-day shading) , T4 (12-day shading) , and T5
(15-day shading). Moreover, the growth of tomatoes under natural light in solar greenhouse is used as
the control check. The results are as follows. Sparse sunlight would increase the protective enzyme activity
of tomato leaf and reduce the specific leaf weight. As the number of shading days increases, the recovery
capability of protective enzyme activity and specific leaf weight of tomato leaf would reduce. Long shading
time (above 12 days) would cause irreversible damage to the photosynthetic system of leaf and make the
protective enzyme activity unrecoverable.
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Table 1 Effect of shading on protective enzyme activity and specific leaf weight of tomato leaf

JHE BH A B ] . Ll TR B e E/ (grem™?)
SOD/(U-g™ +h™") MDA/ (pmol g™ ) POD/(U+g™ *min™") CAT/(U-g' *min™")
CK 282.08+3.46a 0.74+0.04a 31.37+2.05a 45.84+3.27a 0.25+0.01a
T1 326.67+18.66b 0.76+0.07ab 45.65+3.09b 62.86+6.49b 0.23+0.01ab
T2 377.50+10.02¢ 0.80+0.05abc 52.47+3.13¢ 69.45+4.42b 0.18+0.01c
T3 450.00+14.38d 0.89+0.06bc 59.35+6.23d 74.44+7.25h 0.18+0.01c
T4 492.92+24.05¢ 0.96+0.06¢ 65.79+5.36e 80.44+4.37¢ 0.16+0.01d
T5 530.83+12.18f 1.02+0.07d 72.24£5.72f 86.49+5.34d 0.15+£0.01d
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Table 2 Changes in SOD activity during relighting Hfip,Ueg™!eh7!
NEES =R SOD 1%
B AR K HE R SOD {1
6d 9d 12d 15d 18d 21d 24 d 274d 30d

CK 291.67+6.31a  293.75+7.22a 311.25+14.67a 299.17+12.13a
T1 310.42+3.70b 298.42+4.96a 320.83+6.51a 284.58+6.76a

305.42+19.63a
268.33+9.15b

269.58+15.89a
301.25+8.24b

268.75+6.23a
287.92+15.64ab

280.00+16.36ab
271.25+7.59a

295.00+9.10a
264.58+4.95h

T2 430.83+£7.65b 385.00+22.12b 381.67+12.85b 339.58+16.74ac 301.25+£22.35b  294.17+10.89b 306.25+8.66b  283.75+12.00b
T3 426.25+10.02¢ 450.42+25.09¢ 414.58+10.69d 380.42+14.69c  331.25+14.47¢ 357.08+5.27¢c 292.08+11.17b
T4 458.75£7.31c  488.33£35.84e 442.08+8.1d 420.83£5.27d  427.92+32.93d  384.58+9.29¢
TS 519.58+6.34f  495.42+11.33e  475.00+13.78e 464.17+8.66d  452.08+12.18d
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Table 3 Changes in MDA activity during relighting AL pumol - g7
S b AIFIAER HE A MDA (4%
9d 12d 15d 18 d 21d 24 d 27 d 30d

CK 0.50£0.06a  0.56+£0.05a  0.46+0.06a  0.49+0.04a  0.39+0.08a  0.50+0.10a  0.35+0.05a 0.48+0.07a 0.47+0.02a
Tl 0.64+0.02b  0.54+0.06a  0.56+0.06ab 0.53+0.07a  0.49+0.04a  0.49+0.09a  0.38+0.07a 0.41+£0.09a 0.39+0.01ab
T2 0.71+£0.04b  0.66+£0.07b  0.69+0.07b  0.67+0.08b 0.59+0.09ab  0.55+0.07b  0.50+0.08a  0.46+0.02ab
T3 0.92+0.09¢  0.84+0.07¢  0.74+0.05b 0.72+0.06bc  0.61+£0.06b  0.67+0.08b  0.60+0.01b
T4 1.24+0.09d  1.13+0.07c 0.85+0.07¢  0.87+0.06c  0.77+0.05b  0.79+0.06h
TS 1.36+0.08d 1.32+£0.03d  1.26+£0.04d  1.04+0.06¢  0.79+0.06b
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Table 4 Changes in POD activity during relighting K. Urg™ emin™!
BB AR A H R POD & 1
6d 9d 12d 15d 18 d 21d 24 d 27d 30d

CK 36.44+1.55a 39.84x2.17a 39.56+3.12a 40.46+2.07a 38.45+3.27a 30.38+2.08a 32.62+1.58a 37.38x1.72a 34.48+2.78a
T1 41.51+£2.04b 40.98+1.61a 38.68+1.63a 41.35+2.69a 39.65+4.61la 34.50+1.53a 36.40+3.79ab 33.43+3.13a 38.87x1.17a
T2 44.56+3.50b 42.60+4.35b 40.56+0.78b 40.36+3.20a 37.58+3.02ab 39.31+2.16b 38.35+2.19a 36.47+2.16a
T3 54.07+3.80c 49.65+3.69¢ 47.62+1.06b 48.62+4.35¢ 44.51+3.87¢ 42.38+2.71b 39.04+3.21ab
T4 60.33+1.91d  56.32+2.29¢ 53.81+1.05d 55.31£2.20d 50.42+4.95¢ 48.51+2.08b
TS 72.64+5.93d 68.35+5.07¢ 66.79+2.52¢ 63.35+2.26d 62.25+4.19¢
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Table 5 Changes in CAT activity during relighting Hif.Usg™ emin™!
b ANFAER HE A CAT I 1
6d 9d 12 d 15d 18 d 21 d 24 d 27 d 30 d

CK 48.56+3.06a 52.46+2.63a 55.45+4.79a 49.38+4.41a 53.62+2.77a 56.38+4.79a 50.48+4.77a 49.87+2.78a 54.60+5.16a

T1 63.90+2.31b  59.44+3.56ab 55.30+7.54ab 54.98+4.05ab 52.35+3.17a 52.24+3.18a 50.23+6.58a 46.86+4.67a 49.24+7.63a

T2 65.87+3.98b 64.74+2.14bc 60.44+3.95b 57.54+2.64a 58.40+2.28a 54.82+0.52ab 55.39+3.74b 56.83+3.31a

T3 75.35+7.0lc  72.43+3.99¢  69.46+5.53b 65.24+2.78b 60.36+£3.66b 61.49+2.73¢ 58.24+3.56a

T4 79.24+3.04c 81.49+7.89¢ 76.36+3.10c 74.25+4.18¢ 72.59+1.32d 69.26+5.19b

TS5 85.23+5.28d 82.24%5.16d 77.54+£6.67d 74.25+£3.58e 70.33+3.44c
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Table 6 Changes in specific leaf weight during relighting A g em™?
Ak AN AR H A R L
6 d 9d 12.d 15d 18 d 21 d 24 d 27 d 30 d
CK 0.22+0.01a  0.26+0.01a  0.32+0.03a  0.29+0.01a  0.23+0.02a  0.26+0.0la  0.26+0.0la  0.23+0.02a  0.25+0.0la
T1 0.23+0.02a  0.25+0.02a  0.27+0.03ab 0.30+0.01a  0.25+0.0l1a  0.23+0.00b  0.23+0.01b ~ 0.27+0.01b  0.24+0.02a
T2 0.21+0.02ab  0.22+0.03¢  0.26+0.01b  0.24+0.01a  0.22+0.01bc  0.23+0.01bc  0.24x£0.0la  0.25+0.00a
T3 0.21+£0.03d  0.22+0.0l¢  0.24+0.01a  0.24+0.00cd 0.22+0.01¢ ~ 0.24+0.0l1a  0.24+0.01a
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