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Fig. 1 Effects of different fumigants on FOC numbers in soils
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Fig. 2 Effects of fumigation with different dosages of ammonium hydroxide (A) and mixtures of lime and ammonia bicarbonate (B) on
FOC numbers in soil
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Fig. 3 Effects of fumigation with different dosages of ammonium hydroxide (A) and mixtures of lime and ammonia bicarbonate (B) on numbers
of cultural bacteria and fungi in soil
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Fig. 4 DGGE images of soil total bacterial (A) and total fungal (B) communities amended with different dosages of ammonium hydroxide
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Fig. 5 DGGE images of soil total bacterial (A) and total fungal (B) communities amended with different dosages of the mixture of lime and

ammonia bicarbonate
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Table 3 The indexes of richness, evenness, stability and diversity of
total bacteria in soils amended with different dosages of lime and
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Screening Eco-fumigants for Banana Orchards with Serious
Fusarium wilt Disease and Their Influences on Soil Microflora

ZHONG Shu-tangl, LV Na-na', SUN Yi-fei', SHEN Zong-zhuanl,
LI Rong'", ZHANG Juan®, SHEN Qi-rong'

(1 National Engineering Research Center for Organic-based Fertilizers, Jiangsu Key Laboratory of Solid Organic Waste
Utilization, Jiangsu Collaborative Innovation Center for Solid Organic Waste Resource Utilization, College of Resources and
Environmtal Sciences, Nanjing Agricultural University, Nanjing 210095, China; 2 Shandong Product Quality Inspection
Research Institute, Jinan 250100, China)

Abstract: In order to screen ecological fumigants for ensuring banana sustainable cultivation in monoculture banana
planting orchard, the effects of fumguation with different chemical compounds on the numbers of Fusarium oxysporum f. sp.
cubense race 4 (FOC) in water and banana orchard soil and on soil microflora were studied using the traditional plate-counting
method combined with polymerase chain reaction denaturing gradient gel electrophoresis (DGGE) in this study. Fumigants
included lime, ammonium bicarbonate, the mixture of lime and ammonium bicarbonate, chlorine dioxide, sodium hypochlorite,
hydrogen peroxide and ammonia water. Results showed that all kinds of fumigants above can kill the spores of FOC in the water,
while in soil, ammonia water and the mixture of lime and ammonium bicarbonate showed more effective antifungal effect than
other fumigants. Thus, these two kinds of fumigants were selected for further study. Experiments of different dosages of ammonia
water and the mixture of lime and ammonium bicarbonate in pot soil showed that the higher dosage of fumigants added, the better
antifungal effect. Both the two kinds of fumigants decreased the culturable bacteria and fungi amounts, and the decline for
bacteria was significantly lower than the fungi. As shown in DGGE, fungal bands were more influenced compared to the bacteria
regardless of fumgation with ammonia water or the mixture of lime and ammonium bicarbonate, indicating the rapid decrease of
abundance for fungi. While for bacteria, some bands appeared and some bands disappeared. Furthermore, compared with the
control, the indexes of richness, evenness, stability and diversity of total bacteria amended with different dosages of fumigants
were all decreased and the indexes were highest in sample treated with 2.67 ml/kg of ammonia water or 3.33 g/kg of lime mixed
with 1.67 g/kg of ammonium bicarbonate among the two group treatments. In conclusion, all the results show all the chemical
compounds could be used as fungicide in the water and confirm that not only ammonia water with the best additive amount of
2.67 ml/kg but also the mixture of lime and ammonia bicarbonate (3.33 g/kg and 1.67 g/kg, respectively) can be used as fumigants
in soil.

Key words: Fusarium oxysporum f. sp. cubense; Fumigants; Microflora; Banana



