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Effects of Fusarium oxysporum f. sp. cubense race 4 on microorganisms
and enzyme activities in the rhizosphere soil of banana

HUANG Yong-hong'*?, LU Shun*, LI Chun-yu'?, WEI Yue-rong'?, YI Gan-jun'?"

(1.Key Laboratory of South Subtropical Fruit Biology and Genetic Resource Utilization, Ministry of Agriculture,
Guangzhou 510640, China; 2. Fruit Research Institute, Guangdong Academy of Agriculture Science, Guangzhou 510640,
China; 3.College of Horticulture and Landscape, Hunan Agricultural University, Changsha 410128, China 4. Dongguan
Institute of Banana and Vegetable Sciences, Dongguan, Guangdong 523061, China)

Abstract: To reveal the pathogenesis of Fusarium wilt in banana, the effects of Fusarium oxysporum f. sp. cubense
race 4 (Foc4) on microorganism quantities and enzyme activities in the rhizosphere soil of potted banana (Musa AAA
Cavendish subgroup cv. Baxi) were studied. The results showed that Foc4 had little effects on the total amount of
microorganisms and the quantity of bacteria (B). But it significantly increased the quantity and percentage of the
fungi(F) in the total microorganisms, decreased tho se of the actinomycete(A) and reduced the values of
bacteria/fungi(B/F) and actinomycete/fungi(A/F). In addition, Foc4 significantly improved the activities of catalase
and invertase. The findings revealed Foc4 infection affected the quantities of rhizosphere microorganisms, thus made
the population structure unbalanced, which might be one of the main factors causing Fusarium wilt. That the activities
of soil enzyme in banana rhizosphere changed significantly might be an important self-protection mechanism by
improving the resistance of the rhizospheric microenvironment to fungi infection.
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Table 1 Amount of microorganisms in the rhizosphere soil of banana under various treatments
/(x10° cfu/g) /(x10° cfu/g) /(x10* cfu/g) /(x10* cfu/g)
CK, 10.5+0.5 10.1+0.5 (17.0£0.0)b (18.8+1.4)a
T, 8.4+0.9 8.0+0.9 (24.3£3.3)a (12.3£1.1)b
CK, 7.8+0.2 7.0£0.2 (80.6+6.2)b (1.9+0.1)a
T, 7.6+0.7 6.3+0.8 (130 £5.7)a (1.4+£0.3)b
CK;, 21.542.0 21.3+2.0 (9.7£1.3)b (2.7£0.1)a
Ts 25.6+0.2 24.8+0.7 (153.3+5.8)a (1.7+£0.2)b
CK4 (6.7£0.2)b (6.2+£0.2)b (44.0+£2.8)b (4.1£0.3)a
Ty (8.0£0.2)a (7.3£0.2)a (72.6£9.7)a (2.1£0.3)b
T, T, Ts T4 Foc4 1 3 6 10
o o 0, o
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17.9% 26.8%
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Table2 The population structure of microorganisms in the rhizosphere soil of banana under various treatments
B)% F)/% (A% B/F AF(x107%)
CK, 96.6+0.5 (1.6+0.1)b (18.0+0.7)a (59.4+2.8)a (110.6+11.6)a
T, 95.4+0.7 (3.0£0.4)a (14.8+0.4)b (33.0+4.2)b (51.9+4.2)b
CK, (89.420.6)a (10.440.6)b (2.540.1)a (8.7£0.5)a (2.4+1.1)a
T, (82.3+2.4)b (17.5+2.4)a (1.8+0.1)b (4.9£0.8)b (1.1£0.1)b
CK; (99.4+0.1)a (0.5+0.0)b (1.3£0.1)a (2194£21.6)a (28.1+4.3)a
Ts (93.9£0.8)b (6.0+0.7)a (0.7+0.1)b (16.2+2.1)b (1.1£0.0)b
CK4 (92.8+0.4)a (6.6+0.4)b (6.2+0.2)a (14.3+1.1)a (9.6£0.7)a
Ty (90.7+0.3)b (9.1£0.3)a (2.7£0.1)b (10.0+£0.4)b (2.9+0.0)b
2 Foc4 e 0 | pem e s ,
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Table 3 Enzyme activities in the rhizosphere soil of banana under various treatments
/U /g g /g /U /g
CK, (11.6£0.4)b 720.776.2 1.5+0.1 (22.7£0.3)b (8.6 £2.6)b (162.7£12.1)b
T, (13.8+0.1)a 656.3424.8 1.4+0.0 (27.6+0.1)a (21.4+1.6)a (184.343.5)a
CK, (10.0+0.4)b (382.6+22.3)b (1.6£0.1)a (19.1£0.2)b 36.743.0 (82.7£2.4)b
T, (12.4+0.5)a (548.3+17.6)a (1.3+0.1)b (22.6£0.1)a 38.246.7 (141.0+3.5)a
CK; (13.5+0.3)b 740.8+124.2 (1.6£0.1)a (17.2+0.3)b 61.4+4.5 (260.021.2)a
T, (14.8£0.3)a 787.0£71.3 (1.240.1)b (19.4+0.1)a 550+1.7 (205.7£11.0)b
CK, (13.2+0.1)b 700.0£63.6 (9.3£0.6)a (18.9+1.0)b (32.3£3.7)b (249.3£16.1)b
T, (15.5+0.1)a 703.6£51.7 (6.7£0.2)b (23.9+0.1)a (42.2+4.4)a (295.3£13.6)a
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