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Effects of rice rotation incorporated with organic materials on
suppression of banana Fusarium wilt disease
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Abstract Banana Fusarium wilt disease is caused by Fusarium oxysporum f.sp. cubense (FOC) race 4 and repor-
ted to be the most limiting factor in banana production worldwide. The effects of rice rotation incorporated with
organic materials(coconut, straw and stingy bark) on FOC population and banana disease incidence were investi-
gated in this study. The results showed that FOC population and the disease incidence in rice rotation soils de-
creased by 71.5% and 81.7% . respectively, compared with the control, and decreased by 47.8% and 71.2%, re-
spectively, compared with that in flooding soils without rice rotation. In addition, incorporating rice straw into
rice rotation system enhanced the control effects. FOC population and the disease incidence decreased by 36.2% and
50.0% , respectively, compared with rice rotation. Meanwhile, rice rotation incorporated with organic materials and
afterculture banana planting resulted in different effects on the population of culturable soil fungi, bacteria and ac-
tinomycetes. The abundance of culturable fungi and actinomycetes showed decreasing trend during rice planting,
while increasing trend were observed during banana planting; no regularity for the abundance of culturable bacte-
ria was shown during rice and banana planting. In conclusion, rice rotation incorporated with straws effectively

reduced the FOC number and controlled afterculture banana Fusarium wilt disease.
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Table 1 Treatments
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The number of
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Ab P

Treatment

9 b IR K AR AR KA

Diseased soil without flooding and rice-planting
9 b WK AR KR

Diseased soil with flooding and without rice-planting

97 b K R K RS - AR

WRC Diseased soil with flooding, rice-planting and coco-
nut addition
-+ K KA TR

WRS Diseased soil with flooding, rice-planting and straw
addition

9 b A K TR R B
WRE Diseased soil with flooding, rice-planting and stingy
bark addition

9 b WK AR KA

Diseased soil with flooding and rice-planting

CK
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Different lowercase letters in columns at the same time indicate significant
difference (P<0.05), CK: Diseased soil without flooding and rice-planting,
W:Diseased soil with flooding and without rice-planting, WRC: Diseased
soil with flooding, rice-planting and coconut addition, WRS:Diseased soil
with flooding, rice-planting and straw addition, WRE: Diseased soil with
flooding, rice-planting and stingy bark addition, WR:Diseased soil with
flooding and rice-planting.
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Fig. 1 Variation of Eh values with time

in different treatments
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Table 2 The number of FOC and fungi 90 days after planting of banana

R T FEE G /log(cfu s g 1)

H S/ log(cfu - g 1)

Ak Number of FOC Number of fungi
Treatment
il A0 d ] 45 90 d
CK (4.324£0.0D)a (4. 31£0.03)a (5.022£0.0D)a (5.08+£0.02)a
w (4.32+0.0Da (3.9640.0Dc (5.0240.0Da (4. 6940. 06)d
WRC (4.324£0.0D)a (4.15£0. 09b (5.02£0.0D)a (4.93%£0.03)b
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DAV /NG B2 [R5 A [R) Bl 1] 22 57 2% (P<<0. 05),

Different lowercase letters in the same column indicate significant difference( P<0. 05).
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Table 3 The number of bacteria and actinomycetes 90 days after planting of banana
R ECE/log(cfu - g 1) R B/ log(cfu « g = 1)

. A Number of bacteria Number of actinomycetes
Treatment
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WR (7.114£0.02)a (6.932£0.06)a (6. 2740.03)a (6.217£0.05)a

DA BN TR R R P [R5 ] 22 57 2.3 (P<<0. 05) .

Different lowercase letters in the same column indicate significant difference( P<0. 05).
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Fig. 6 Banana Fusarium wilt disease incidences of different

treatments after planting for 90 days
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