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Effects of biological organic fertilizer on wax gourd wilt disease,
microorganism and enzyme activities in soil

CAO Qun, DING Wenjuan, ZHAO Lanfeng, LIU Xiaofeng, LIU Ying, LI Huaxing

(College of Natural Resources and Environment, South China Agricultural University, Guangzhou 510642, China)

Abstract ; [ Objective ] To research the effects of the biological organic fertilizer( BOF) on controlling wax
gourd wilt disease, microorganism and enzyme activities in soil. [ Method ] The biological organic fertilizer
(BOF) was made by mixing the mature compost with functional bacteria in proportion to identify the
effects in pot experiment. [ Result and conclusion ] The occurrence of wax gourd wilt disease decreased by
applying BOF, and along with the increasing amount of fertilizer application, the efficacy was more signif-
icant. When the disease-control effect of CPC treatment was assigned as 0, the disease-control effects of
the treatments of BOF1, BOF2 and BOF3 were 42.27% ,52.92% and 70. 15% , respectively, which
were higher than that of disease-control effect(31.91% ) of organic fertilizer treatment; With the same a-
mount of effective nutrients, the height, stem diameter, leaf width, and fresh mass of plant in BOF2
treatment were significantly higher than that of OF treatment, which indicated that the BOF could promote
the growth of wax gourd. The number of bacteria and actinomycets in soil increased significantly by BOF,
while the amount of fungi and Fusarium oxysporum in soil decreased. Urease, acid phosphatase, catalase

and invertase activities in soil of BOF were higher than those of CK and CPC treatment. The results
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showed that BOF could improve soil enzyme activities, adjust soil microbial community structure, improve

the soil quality and fertility conditions, hence decrease the occurrence of the wax gourd wilt disease.

Key words : biological organic fertilizer; wax gourd wilt disease; soil microorganism; soil enzyme activity
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Influences of different treatments on the index of wax gourd wilt disease and disease-control effect
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Tab.1 Effects of different treatments on the biomass of wax gourd

b PR/ em ZE 1/ mm M58/ em B J A/ ¢

CK 170.84 +£10.29 de 8.97 £0. 14d 15.33 +£0.60 cd 163.62 5. 16¢
CPC 156.61 £4.01e 8.99 £0.20d 14.41 £0.63d 130.42 +3.59d
OF 196.13 +11.04 cd 9.56 £0.25 cd 16.14 +0.48 be 166.59 +4.67¢
BOF1 203.81 +6.65 be 9.75 +0. 16¢ 17.28 £0.39 ab 173.83 £5.00¢
BOF2 229.71 £11.00 ab 10.53 £0.36b 18.29 +£0.39a 181.14 £5.08 ab
BOF3 232.97 £9.80a 11.40 £0.31a 19.59 £0.38a 191.40 +4.68a

DAFPHEAZIRELGIHME + AR, AHNKBESALLAA—AMRANBFHE, AF£2F K2 F (Duncan’ s %,

P>0.05).
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Fig.2 Effects of different treatments on the amount of Fusarium oxysporum , bacteria, fungi and actinomycets in soil
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Tab.2 Correlation analysis of disease index and the number of soil microorganisms
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Tab.3 Effects of different treatments on enzyme activities of urease in soil

AR AR I H IR A A/ (mg - kg ™' - d 1)

b3

0d 20 d 40 d 60 d
CK 85.6 +2.6b 47.9 8.0 cd 97.8 £19.3b 151.8 £2.2a
CPC 81.1+1.2b 56.5+£2.2 cd 115.7 £2.7b 128.1 +1.7ab
OF 102.2 £14.2 ab 79.6 £7.3b 186.8 +38.8a 145.1 £23.7a
BOF1 118.2 £7.0a 45.3 £2.5d 105.7 £19.7b 135.2 £35.6a
BOF2 130.1 £3.7a 62.2 +1.0c 134.3 £13.5 ab 174.6 £8.7a
BOF3 127.5 +17. 8a 139.5 +£7.3a 139.0 £16.5 ab 186.8 £9.5a

DAPHBEAZIAETAYGIFHME 7 AR, AAXESELAA—AMRADNBEFHEE, A7 £ F K 2% (Duncan’ s ik,

P>0.05)
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Tab.4 Effects of different treatments on enzyme activities of acid phosphatase in soil

AFEB AR RRERE R B R EYE/ (mg - kg ™' - d 1)

e 0d 20 d 40 d 60 d

CK 373.1 +4.0a 350.3 £2.3ab 345.2 £4.6ab 349.8 +9.5a
CPC 369.9 +7.7a 356.2 +3.4a 343.3 £0.09b 348.2 +2.8a
OF 375.9 +4.2a 355.1+11.0a 341.0 £0.38b 344.1+1.6a
BOF1 373.5 +6.5a 360.7 +5.0a 355.8 £0.34a 357.9 +4.9a
BOF2 366.8 +0.7a 354.0 +4.6a 346.6 £2.0ab 358.3 +3.4a
BOF3 361.5 +4.3ab 327.2 £20.7b 351.2 £0.76ab 357.9+7.7a

D ARPRFEHIREZLGFHM £ 7R, AIIKESE AR AR DS FHL, K7 ZFFZF (Duncan’ s i3,

P>0.05).
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HERE Sy 25 YIAR 5%, B n] LA R s e A Ak R A 5
FEPO e S AT L, N [ it AT Ak R 0 i 4L A

http://xuebao.scau.edu.cn

B PR 2R B L TR 3, Hoh BOFL 2R B AY i
SE AL B P — L T A A PR BT AT Ak PR A S 3
1 AL ST TG e o 22 e, U AR WA HLIE A
BILAE R ik 4 A S0l P 355 PR S MR /.



52 1 L}

T, 55 A WA DAL X 28 TR 25555 K% - SRR A W RV 1 ) 52 41

®5 TELExLETSLSEEEORE

Tab.5 Effects of different treatments on enzyme activities of catalase in soil

AR AR KB i AL AU M/ (mL - g ™ - d )

i 0d 20 d 40 d 60 d

CK 1.61 £0.03b 1.78 £0.00bc 2.01 £0.02a 2.21 £0.17a

CPC 1.63 +0.02b 1.84 £0.05ab 1.99 +0.01a 2.11 £0.02a

OF 1.61 £0.01b 1.71 +0. 03¢ 2.02 +0.03a 2.08 £0.05a

BOF1 1.74 £0.01a 1.88 +0.02a 2.04 +0.00a 2.33 +£0.10a

BOF2 1.58 £0.03b 1.83 £0.01ab 1.97 £0.01a 2.09 +0.05a

BOF3 1.61 £0.04b 1.82 £0.01ab 1.87 +0.04b 2.09 +0.02a

1) A aHBH 3 k& L0« 4R R, RS HRE LRA — A AR N B F A E AR £ R R Z % (Duncan” s %,

P>0.05).
2.4.4  EAREREE ROMIEE R OEARE EARGOEY)  ALBE, R R ERERE NS R B AR YA DS A

MR MAC ) TR e O 2 R0 SR, 356 P R/ T L )
PERAE A3 A BB IR L AR RS 0T, o T AR A3
e H SRR A AR ) K B — AR
%6 AL, K5 40 ~ 60 d,3 AE AT AE Y AL AL
FRFT OF Kb B 4 b e ERH B ME 24 5 T CK A CPC

A3 T $ 5 , 2255 60 K, OF AbFRAN 3 AN [a]
FEPIRE AL B A - SR Al 5 1 L CPC Ak B 73 350 55
68.58% \61.95% 86.29% #l1 96. 59% . WL 44
HUILFIA HLAL X BE & i - 398 v Rl iy ) 5 1k, LA
WA AL P9t FH g, R B
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Tab. 6 Effects of different treatments on enzyme activities of invertase in soil

AR AR RS /(g - g 7 - d 1)

i 0d 20 d 40 d 60 d

CK 2.53 £0.08bc 1.71 £0.08b 2.16 £0.11e 2.05 0. 16¢b
CPC 2.22 £0.19¢cd 2.67 +0.12a 2.34 £0.04de 1.88 +0.05¢
OF 3.29 +0.13a 2.78 £0.05a 4.43 £0.32a 4.17 +£0.28a
BOF1 2.75 £0.00b 2.55+0.34a 2.82+0.12 ¢d 3.04£0.75 ab
BOF2 2.83 £0.07 ab 2.87 +0.18a 3.04 +0. 18cb 3.50 £0. 13a
BOF3 2.01 =£0.30d 2.87 +0.09a 3.38 £0.03b 3.70 £0.24a

DEAFPHEAZIRELGEHME + AR, AHANKBESALLA—AMRANBFHE, AF£2F R 2 F (Duncan’ s %,

P>0.05)
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