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Effects of combined application of soil disinfection and pre-plant microbial
agents on continuously cropped strawberry and soil

HUANG Jiexue', JI Muxiang', WU Ejiao®, GENG Zhongyuan®, QIAO Yushan®, WU Jie',
DA Xiaohua®, WANG Xiaolin'

(1. Zhenjiang Institute of Agricultural Sciences in Hilly Area of Jiangsu Province, Zhenjiang 212400, China; 2.Institute of Pomology , Jiangsu Academy of
Agricultural Sciences, Nanjing 210014, China; 3.Jurong Yaging Fruit Industry Co., Lid., Zhenjiang 212403, China)

Abstract: To address the frequent occurrence of soil-borne diseases in facility-grown strawberries, this study con-
ducted field plot experiments to investigate the effects of combined application of soil disinfection and pre-plant microbial
agents on the incidence of strawberry wilt, the relative abundance of Fusarium fungi in the soil, strawberry growth, basic soil
physicochemical properties, and the activity of relevant soil enzymes. Soil disinfection treatments included organic material

combined with shed-closing treatment (S1) and organic material combined with shed-closing microbial agent treatment

(S2). Pre-planting treatments included the application of
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PEZE T WS (1986-) , L, BN, -+, By B9 5, 5
D7 1 S 25 FE P 5 B . ( E-mail) huangjiexue- fection treatment (S1F1) , the S2F3 treatment significantly
8612@ 163.com reduced the incidence of strawberry wilt ( P<0.05) and re-

Ziniu organic fertilizer ( F1), Keshi Keli microbial
fertilizer (F2), and Sanju microbial agent (¥3). The re-

sults showed that, compared with the traditional soil disin-
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Fusarium fungi in the soil. The S2F3 treatment also significantly increased strawberry plant height and first-crop fruit yield

(P<0.05). Furthermore, the S2F3 treatment significantly altered soil enzyme activities and increased soil available phos-

phorus content. Specifically, catalase activity significantly decreased (P<0.05) , while urease and sucrase activities signifi-

cantly increased (P<0.05). In summary, the combined application of soil disinfection and pre-plant microbial agents effec-

tively suppresses the occurrence of soil-borne diseases in strawberries, promotes strawberry growth, increases early yield,

and improves soil properties.
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Fig.1 Effects of combined soil disinfection and pre-planting microbial agent treatments on the incidence of strawberry wilt and the relative

abundance of Fusarium fungi in soil
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Table 1 Effects of combined soil disinfection and pre-planting microbial agent treatments on strawberry plant growth

- ks el D HARES 2 R
(cm) (mm) A (em?) AR (em) SPAD {8

S1F1 13.67+1.82bc 10.51+1.31a 30.56+6.14a 9.07+1.88h 45.02+2.03a
S1F2 12.93+1.13¢ 10.26+1.07a 29.10+6.68a 9.30+2.26hb 45.52+2.21a
S1F3 13.50+1.38bc 10.70+£0.74a 28.01+£4.45a 9.03+1.66h 44.72+2.92a
S2F1 13.40+1.12¢ 10.97+1.69a 26.36+4.13a 10.10£2.71a 44.21+2.02a
S2F2 14.23+1.57ab 10.33+0.94a 28.45+5.80a 10.33+1.79a 44.93+2.17a
S2F3 14.90+1.21a 10.79+£0.92a 30.45+£5.23a 10.37+£2.01a 45.49+1.89a

S1F1.S1F2 S1F3 S2F1 ,S2F2 S2F3 ULE 1 ., SPAD {H :SPAD-502 Plus M-&% Z iU E (., FFEIRE G A R/NG 7835 kb P ] 22 5 i 3

(P<0.05) .
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Table 2 Analysis of variance (ANOVA) of the effects of combined

soil disinfection and pre-planting microbial agent treat-

ments on strawberry growth indicators
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Fig.2 Effects of combined soil disinfection and pre-planting microbial agent treatments on strawberry first-crop fruit
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Table 3 Effects of combined soil disinfection and pre-planting microbial agent treatments on soil enzyme activities

ab i A S (U) R AEE L (U) FEREBEETE(U)  BRTEBRRRART R (U) SRR (U)
S1F1 78.72+1.36a 98.06+11.35b 106.26+16.28b 0.52+0.13a 53.91x4.54a
S1F2 72.26+1.62b 137.55+16.59% 104.5627.75b 0.360.08a 58.63+6.04a
S1F3 66.73+1.99¢ 129.27£15.47a 114.89+5.47ab 0.47£0.11a 58.84+4.51a
S2F1 68.66+3.98¢ 146.22+6.52a 108.72+14.81ab 0.50+0.0%a 57.49x6.14a
S2F2 66.16=2.11c 141.98+11.70a 117.55+9.10ab 0.49+0.03a 54.37+2.90a
S2K3 66.20+1.11c 144.19213.72a 122.15+5.94a 0.51£0.05a 52.76+4.25a

S1F1.S1F2 S1F3 S2F1 ,S2F2 S2F3 WA 1 %, [FFEIEE A R/NG T8 R A # ) 25 5 3 (P<0.05) ,

F4 TEEEESTENKAEAMEYEN LEREEESWHTES T

Table 4 Analysis of variance (ANOVA) of the effects of combined soil disinfection and pre-planting microbial agent treatments on soil enzyme

activities
b3 b S U JOR P 4 TR B T M 2 I Z T F ARG P
S *k sk
F sk #
SxF sk ok

S.F.SXF WEE2 7, * AR #H (P<0.05) ; = Rk i3 (P<0.01) ,
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i i FH PR (P<0. 05) 5 HoAs RIS BT 5 b 3
[ TC R & 25 (P>0.05) . S22, AR+ I
3R - MBS 7 -5 it A LR B ML R+ el
R 71) - A8 7 -5 A P R 0 R RE R A KA
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S1F1 AbFHAH F, S2F1 AbFHFN S2F3 kb 38 -+ 358 7 b g
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Table 5 Effects of combined soil disinfection and pre-planting microbial agent treatments on soil nutrient content

fb AU SR TR R Ak S b B S AR
(g/kg) (g/kg) (mg/kg) (g'kg) (mg/kg) (g/kg) (mg/kg)

SIF1  48.20£13.72a 3.08+0.27a 225.81£14.96a 1.52+0.42a 237.40£33.11c 16.17£0.53a 503.40£64.64a
SIF2  41.53%14.55a 3.20£0.35a 224.37£27.65a 1.48+0.21a 213.44+19.86¢ 16.63+0.17a 492.66+15.80a
SIF3  40.38+12.22a 3.27+0.34a 225.03+31.64a 1.58+0.22a 281.53+57.67Thc  16.24+0.66a 518.20+45.16a
S2F1 50.39+15.58a 3.48+0.55a 300.46+59.65a 1.63+£0.03a 376.00+21.34a 16.71+£0.50a 528.93+22.97a
S2F2  48.90+13.72a 2.81x0.27a 266.19+43.31a 1.73£0.28a 264.44264.18bc  16.20+0.23a 509.43+20.93a
S2F3  42.20+12.34a 2.99+0.69a 228.41231.89% 1.6420.31a 336.66+50.30ab  16.28+0.17a 517.26+28.01a

SIF1.,S1F2 S1F3 S2F1 S2F2 S2F3 ULIE] 1 i, [FIFEHE 5 A Rl /NG - B3R m AR B 25 5 1 2% (P<0. 05)
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Table 6 Analysis of variance (ANOVA) of the effects of combined soil disinfection and pre-planting microbial agent treatments on soil nutri-

ent content
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