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Effects of lime-ammonium bicarbonate fumigation and biofertilizer application on Fusarium
wilt and biomass of continuous cropping cucumber and watermelon. SHEN Zong-zhuan', SUN

i', WANG Dong-sheng'*, LYU Na-na', XUE Chao', LI Rong'*, SHEN Qi-rong' ('College of
Resources and Environmental Sciences/ Jiangsu Province Key Laboratory for Organic Solid Waste
Utilization/ Jiangsu Collaborative Innovation Center for Solid Organic Waste Resource Utilization/
National Engineering Research Center for Organic-based Fertilizers, Nanjing Agricultural University ,

Nanjing 210095, China; *Nanjing Institute of Vegetable Science, Nanjing 210042, China).

Abstract: In this study, the population size of soil microbes was determined using plate counting
method after the application of lime-ammonium bicarbonate and ammonium bicarbonate fumigation.
In addition, biofertilizer was applied after soil fumigation and population of Fusarium oxysporum,
Fusarium wilt disease control efficiency and plant biomass were determined in the cucumber and
watermelon continuous cropping soil. The results showed that the population of F. oxysporum in cu-
cumber mono-cropped soil fumigated with lime-ammonium bicarbonate or ammonium bicarbonate
was decreased by 95.4% and 71.4% , while that in watermelon mono-cropped soil was decreased by
87.3% and 61.2%, respectively compared with non-fumigated control ( CK). Furthermore, the
greenhouse experiment showed that biofertilizer application, soil fumigation and crop type showed
significant effects on the number of soil F. oxysporum, Fusarium wilt disease incidence, disease
control efficiency and plant biomass based on multivariate analysis of variance. In the lime-ammonium
bicarbonate fumigated soil amended with biofertilizer (LFB) , significant reductions in the numbers of
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F. oxysporum and Fusarium wilt disease incidence were observed in both cucumber and watermelon

cropped soil compared to non-fumigated control soil applied with organic fertilizer. The disease control
rate was 91.9% and 92.5% for cucumber and watermelon, respectively. Moreover, LFB also signifi-
cantly increased the plant height, stem diameter, leaf SPAD, and dry biomass for cucumber and wa-

termelon. It was indicated that biofertilizer application after lime-ammonium bicarbonate fumigation

could effectively reduce the abundance of F. oxysporum in soil, control Fusarium wilt disease and

improve plant biomass in cucumber and watermelon mono-cropping systems.

Key words: continuous cropped soil ; soil fumigation ; biofertilizer; Fusarium oxysproum; Fusarium

wilt disease control.
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Fig.1  Effects of soil fumigation on the numbers of Fusarium

oxysporum in cucumber and watermelon mono-cropped soil.

nium bicarbonate fumigated treatment; LF. 7 K Bk 4% BE 72 40 P Lime
together with ammonium bicarbonate fumigated treatment. /S [R]5-H: 7R
AbFRIE] 22 57 1 3% (P<0.05) Different letters indicated significant diffe-

rence among treatments at 0.05 level. T [A] The same below.
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Table 1 Multivariate variance analysis of soil fumigation
and crop type on the numbers of Fusarium oxysporum in
cucumber and watermelon mono-cropped soil

T H Ttem df F P
FZIEAEAY Correcting module 3 32.33 <0.001
HHE Intercept 1 8072.60 <0.001
fE¥ Crop 1 29.00 <0.001
673 Fumigation 2 33.99 <0.001
%% Error 14

JE3T Total 18

K IE Y BT Corrected total 17

PIEJG R* Adjusted R? 0.85
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Fig.2 Effects of different organic fertilizer applications after soil
fumigation on the numbers of Fusarium oxysporum in cucumber

and watermelon ensuing cropped soil.
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Table 2 Multivariate variance analysis of soil fumigation
and fertilizer type on the numbers of Fusarium oxysporum
in cucumber and watermelon ensuing cropped soil

T H Ttem df F P
FZIEAEAY Correcting module 6 35.83 <0.001
IR Intercept 1 18181.18 <0.001
HEEL Fertilizer 1 6.90 0.014
FEZ% Fumigation 2 75.03 <0.001
YEY Crop 1 54.53 <0.001
& xifi AT Fumigation X fertilizer 2 1.75 0.192
1% 7% Error 29

BT Total 36

FEIE Y AT Corrected total 35

P )5 R® Adjusted R? 0.86
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Fig.3 Effects of different organic fertilizer applications after soil
fumigation on soil-borne Fusarium wilt disease incidence and
control rate of watermelon and cucumber.

B Jiti A=A WAL Applied biofertilizer; O . Jifi 3% 1844 HLAL Applied

common compost. I [fi] The same below.
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Table 3 Multivariate variance analysis of soil fumigation and organic fertilizer type on soil-borne Fusarium wilt disease inci-
dence and control rate of ensuing cropped watermelon and cucumber

Wi IR R Disease incidence [f592# Disease control rate
ltem df F P df F P
1 IEAER] Correcting module 6 69.91 <0.001 5 115.64 <0.001
FHE Intercept 1 835.36 <0.001 1 2878.70 <0.001
REA} Fertilizer 1 30.72 <0.001 1 53.63 <0.001
7% Fumigation 2 192.97 <0.001 2 286.36 <0.001
1EH) Crop 1 2.51 0.124 1 0.32 0.575
FZEX AL Fumigation X fertilizer 2 0.16 0.856 1 0.99 0.323
1%7% Error 29 84
3t Total 36 90
1% 1E Y 531 Corrected total 35 89
PHEJG R* Adjusted R? 0.92 0.87
60 1 a 8r O AFB
b ab D aro
% be - 2 6l A b by -2yt ® b @CcKo
g 40l —I_ g EX B LFB
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Fig.4 Effects of different organic fertilizer applications after soil fumigation on the biomass of watermelon and cucumber.
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Table 4 Multivariate variance analysis of soil fumigation and organic fertilizer type on the plant biomass of ensuing cropped

watermelon and cucumber

i H df F Bt Dry mass KR Plant height ZEH Stem diameter SPAD

Item F P F P F P F P

T IEAA] Correcting module 6 13.15 <0.001 27.58 <0.001 4.00 0.005 10.16 <0.001
R Tntercept 1 14368.72 <0.001 3174.57 <0.001  16260.44 <0.001 6792.46 <0.001
HEA} Fertilizer 1 64.66 <0.001 19.60 <0.001 13.50 <0.001 17.13 <0.001
H 2% Fumigation 2 4.06 0.028 5.08 0.013 1.12 0.340 16.21 <0.001
fEY Crop 1 0.69 0.413 135.17 <0.001 4.31 0.047 10.45 0.003
HZEX i Fumigation X fertilizer 2 2.70 0.084 0.28 0.755 1.97 0.158 0.47 0.629
%72 Error 29

31 Total 36

1% 1E Y 531 Corrected total 35

P 5 R* Adjusted R 0.68 0.82 0.34 0.61




10 44 SRR AR A Kk Bl B2 50 1 A W0 A WL AR TR 74 TR 2 5 B 2 3y k1) 52 ) 3357
x5 EAEYEVELESHATEGNBLEEEY  URPERMAEYE.

MRt P . 2.5 JRHLHETT B IR TR 5 B2 B g
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Fig.5 Correlation of Fusarium oxysporum with soil-borne Fusarium wilt disease incidence and plant dry mass for cucumber and water-

melon.
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