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Induced Resistance of Tomato Plants to Bacterial Wilt by Livestock Wastes Compost and Its Physiological
Mechanisms

ZHAO Na', CAI Kun-zheng', WANG Guo-ping®>, WANG Yong®

(1. Institute of Tropical and Subtropical Ecology, South China Agricultural University, Guangzhou 510642, China; 2. College of Horticulture,
South China Agricultural University, Guangzhou 510642, China; 3. Foshan Agricultural Bureau of Guangdong Province, Foshan 528000, Chi—
na)

Abstract:With the expanding of cultivation area of vegetable production, continuous cropping obstacles of vegetables are becoming a serious
problem, which results in rapid increase in disease incidence in subsequent crop. Appropriate organic fertilization application can alleviate
this problem and improve disease resistance of plants. Effects of application of the livestock waste compost in dry rearing model on tomato
bacterial wilt and leaf protective enzymatic activities were investigated in pot experiment. Application of 1:1 and 1:3 compost extracts (V/V),
as well as 10% compost /soil  (W/W) reduced the disease index by 69.4%, 31.5% and 13.0%, respectively. Compost application also signifi—
cantly increased the enzymatic activity of peroxidase (POD), superoxide dismutase (SOD) and phenylalanine ammonia—lyase (PAL) in tomato
leaves. Compared with control treatment, the 10% of compost/soil enhanced the activity of POD by 20.9% and 11.4%, SOD by 61.9% and
267.0% on the third day and fifth day after inoculation, respectively. The 1:1 compost water extracts treatment increased protective enzymatic
activities of POD, SOD and PAL in tomato leaves by 109.5%, 185.1% and 48.2% on the fifth day after inoculation, respectively compared
with the control, while 1:1 compost water extracts could increase SOD and POD activity by 55.1% and 31.67%. These results suggest that
livestock waste compost in dry rearing model enhances tomato resistance to bacterial wilt probably through induction of protective enzymes of
tomato plants.
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Figure 1 Effects of compost mixed with soil on POD

activity in leaf of tomato
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Table 1 Effects of animal compost on disease index of bacteria wilt of tomato

st FEH R A K d
10 12 15 18 21 24 27

D-10% 0+0 e 0+0 b 1.2+12 b 14.5+8.6 ¢ 27.1+142 b 70.4+23.9 a 87.0+£10.3 ab
D-5% 37.7+7.2a 41.4x143 a 50.0£8.3 a 58.3+11.2 ab 74.1£1.9 a 80.3£2.5 a 1000 a
D-1% 26.8+2.3 ¢ 40.7+33 a 63.0+£7.6 a 71.3+6.5 a 78.7+4.6 a 83.3+0 a 1000 a

CK 28.1+2.8 b 40+9.7 a 504+3.3 a 77.8+3.2 a 79.6x1.8 a 84.5+3.4 a 1000 a
J-1:1 0+0 e 0+0 b 00 ¢ 0+0d 1.2+1.2¢ 8.6+8.6 ¢ 30.6+19.5 ¢
J-1:3 0+0 e 0.9+0.9 b 19.4£11.2 b 19.4x11.2 ¢ 31.1x13.6 b 29.8+5.7 b 68.5+3.3 b
J-1:10 4.6x1.9d 12.0+10.7 b 23.5+10.4 b 46.3+7.2 b 63.0£14.8 a 69.2+8.6 a 95.1+4.9 ab

1 :D=10% . D=5% and D—1% 43 3 F = HEAR 5 & 5 3 E 819 LU AR 10% 5%F1 1%;T-1:1 J-1:3 J-1:10 28532 R HERE 57K s L (VIV )

L1, 133 i1 1105 CK Af B, RIS I o

Note: D-10%, D-5% and D—1% represent percentage of compost/soil (w/w), J-1:1, J-1:3, J-1:10 represent compost extracts (V/V'), no compost applica—

tion as CK
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Figure 2 Effects of compost extracts on POD activity in

leaf of tomato
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Figure 3 Effects of compost mixed with soil on SOD

activity in leaf of tomato
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Figure 4 Effects of compost extracts on SOD activity in

leaf of tomato
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Figure 5 Effects of compost mixed with soil on PAL

activity in leaf of tomato
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Figure 6 Effects of compost extracts on PAL activity in

leaf of tomato
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