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Impacts of livestock waste compost on tomato bacterial wilt, soil enzyme

activity and soil microbial functional diversity
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Abstract; Bacterial wilt caused by Ralstonia solanacearum, is the most important bacterial disease of tomato crops,
traditional chemical control is limited because of its efficiency and also it may result in serious negative effects to the
environment. Soil amendment with compost has been a viable agronomical practice alternative to suppress disease as well as
an attractive waste management strategy. The addition of mature compost to soil improves soil ecological environment and
favors plant development, thereby strengthens plant resistance to pathogen, especially for soilborne plant pathogens.
Compost amendments therefore maintain and enhance the fertility and productivity of agricultural soils, allowing a
sustainable land use.

This study investigated impacts of compost soil mixture (CSM) and compost water extract (CWE) on tomato resistance
to Ralstonia solanacearum, soil enzyme activity and soil microbial community functional diversity. Results showed that both
CWE and CSM strengthened tomato resistance to Ralstonia solanacearum. Compared to the control treatment, application of
volume fraction 1:1 and 1:3 CWE as well as mass fraction 10% CSM showed a good tomato resistance to Ralstonia
solanacearum , decreasing disease index by 69.4% , 31.5% and 13.0% respectively 27 days after disease inoculation. The
CWE treatment had better tomato resistance to Ralstonia solanacearum than that of the CSM treatment and such a resistance

increased with the CWE content. The CSM treatment significantly increased soil urease activity but had no impact on soil
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sucrase and catalase activities. Compared with the control treatment, the 1:1 CWE treatment significantly increased soil
urease and sucrase activities. Based on the results from BIOLOG analysis for soil microbial community, two kinds of
compost treatments significantly reduced the rate of substrate utilization ( average well color development, AWCD) , with the
increase of compost concentration, the lower AWCD value was got. Shannon index and Simpson index of soil microbial
community were also decreased after compost application as compared to those of the control treatment. The CMS and CWE
treatment had no significant influence on Alatalo evenness. There was a distinct difference in carbon source utilization by
soil microorganisms among compost treatments. The main carbon resources used by microbial were carbohydrates and
carboxylic acid for the CSM treatment and were carbohydrates and amino acids for the CWE treatment. The classification
resulted from principal component analysis (PCA) was accorded with the classification of the tomato resistance to bacterial
wilt.

This study suggests that livestock waste compost is one of the effective measures to control Ralstonia solanacearum , but
the inhibitory effects depend on the treatment patterns and concentrations of compost, and the enhancement of tomato
resistance to Ralstonia solanacearum by livestock waste compost is associated with the modification of soil microbial
community functional biodiversity and enzyme activity, and as a result, enhance the competition and/or antagonism among

microbes, leading to a decrease in plant pathogens activity.
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Principal Component Analysis
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25cm, {5 30em, KA AR KT 15 ke,
1.2.1 HEBELE

ININE R B 10% 5% 1% HHERIRA 38, 5525128 D-10% ,D-5% ,D-1% , A fin 3 JE # 1E Jy xf
WL, AR5 2 CKL, B S MEE () , B 3 WEN, HE KR MR 3. YFEMUHEK
3| 5—6 MR, FATE AR AR . SRR B E B AT AL R 6 x 10° CFU/mL B & 5
mL THAFEMRIIRAR . 7EREG 10 d, FHHIT IR LRI, 5 S—6d HATR IR R L RE
1.2.2 HEEGR R

FATLH R R MR 5500, A A KB 3—4 mRRig e, Bl TR BRI . B HI & a6
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(%) o BRI 2 X, 8K 30 mL, FHARER &I E iR 555
1.3 #5hrillsE
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Table 1 Formulas for calculations functional diversity of soil microbial communities
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Fig. 1 Effects of animal compost application on disease index of bacteria wilt in tomato
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Fig. 2 Effects of different compost treatments on the activity of soil urease
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Fig. 3 Effects of different compost treatments on the activity of soil sucrase
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Fig. 4 Effects of different compost treatments on the activity of soil catalase
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Fig. 5 Effects of animal compost treatments on the change of soil microbial AWCD value
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Fig. 6 Effects of animal compost treatments on soil microbial biodiversity index
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Fig. 7 Principal components analysis of soil microbial communities under different compost treatments
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Table 2 Main carbon resources of microbial utilization related to PCA1 and PCA2 in soil

HEAE IR + 4L PE Compost mixed with soil

Eﬁﬁ&b}g Compost water extracts

AR AR [P LEPSAL LEPSAL
PCA1 Correlation PCA2 Correlation  PCA1 Correlation PCA2 Correlation
coefficients coefficients coefficients coefficients
iH: 3 80 0.831  D-HBREx 0.711 ki 40 0.637  D-YFLKFMNAR 0.635
a-FRORIAE 0. 800 KRR 0.689 a- AWK 0.818 L- 28R 0.814
iR 0.813 R IHME 0.883 D-£1 4 — ¥ 0.800
a-D-FL bk 0.704 a-D-ZL b 0.824
B-Hi %k DA A A 0.952  N-ZBEEL-D-A#4iMk  0.637  B-HZk D&M 0. 801
4- BRI FR 0.751 D-AK¥E 0.767
a- T HiR 0.717 TR b A 0.684
LK &R 0.664 D-H&Ex 0.823
L AN AR 0.675 A1 R 0.896
L- &R 0.864 X &R 0.768
L-RA LR 0. 869
L-RFEN &R 0.896
L5 0.869
HABE-L-A 2/ 0.863
KT HENE 0.628
V5 JHe 0.636
3 g

3.1 EREAL BN T A T AR A BT RN
A SLURSE R, A R S AL Ak B 247 RE R T 7 7 A K 1 15 58, H b I 10% HERETR 403 (D-10% ) |
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