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Spatiotemporal distribution of Fusarium oxysporum f. sp. cubense
race 1 and race 4 in Brazilian plant and rhizosphere soil

RAO Xueqin' =, TANG Rui', LI Huaping ™
(Guangdong Province Key Laboratory of Microbial Signals and Disease Control/College of
Plant Protection, South China Agricultural University, Guangzhou 510642, China)

Abstract: [Objective] Banana (Musa spp.) is one of the important economic crops in China. However, banana
fusarium wilt caused by Fusarium oxysporum f. sp. cubense (Foc) seriously devastates the development of
banana industry in China due to the rapid spread and difficult control of this disease. It is important to explore
the spatial and temporal distribution of Foc in Brazilian (Musa acuminate L. AAA group, cv. Brazilian) plant
and rhizosphere soil, which are directly related to infection and pathogenicity of Foc. [Method] Brazilian

seedlings were inoculated with race 1 (Focl) or race 4 (Foc4) by wounding roots in greenhouse, the amount and
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spatial distribution of Foc in different tissues at different times and in different rhizosphere soil of banana

seedlings were analyzed using real-time quantitative PCR. [Result] From 2 to 21 days after inoculation, the

contents of Focl and Foc4 in Brazilian roots and rhizomes increased with time, and the contents of Foc4 were

significantly higher than those of Focl. The contents of Focl and Foc4 in Brazilian rhizomes reached the highest

at 21 and 14 days after inoculation, respectively. In the field, Focl and Foc4 were the most abundant in soil at

the ground radius (7) of 5 cm from Brazilian plant and the depth of 25 to 30 cm under the ground at 30 days after

inoculation. When the r values were 15 and 30 cm, the contents of Foc in soil at the depth of 10~15 cm were

higher than those of 0~5 cm and 25~30 cm. In Brazilian rhizosphere soil at the same r value and soil depth, the

contents of Foc4 were higher than those of Focl in most cases. [ Conclusion] Focl and Foc4 have a

significantly different spatial and temporal distribution in Brazilian plant and rhizosphere soil, and the content of

Foc4 is higher than that of Focl in the same space, which provides a theoretical guidance for the epidemic,

prediction and prevention and control of banana fusarium wilt.

Key words: Brazilian; Fusarium wilt of banana; Fusarium oxysporum f. sp. cubense; Rhizosphere soil; Temporal

and spatial distribution; Real-time quantitative PCR
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Table 1 The primers used in this study
514 S FI(5'—3") 4B N B B /bp IR
Primer Primer sequence Race Fragment length Source

FOC1 CAGGGGATGTATGAGGAGGCT 4 242 [14]
FOC2 GTGACAGCGTCGTCTAGTTCC
Focl-F GTCGGATGTTGTGATGTCGG 1 208 AHEFE This study
Focl-R AAGGCTGGTGAAGGAGTTGT
W1805F GTTGAGTCTCGATAAACAGCAAT 1 354 [4]
WI1805R GACGAGGGGAGATATGGTC
RPS2-R TAGCGTCATCATTGGCTGGGA =35 122 [15]
RPS2-S TAGGGATTCCGACGATTTGTTT Reference gene
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A and B were standard curves, which were built with a 10-fold serial dilution of Foc4 plasmid DNA of 7.09 x 10* copies -uL™" and Foc1 plasmid DNA of
1.05x10°* copies -uL™", respectively; C and D were amplification curve, 1—17 were developed with a 10-fold serial dilution of Foc4 plasmid DNA of 7.09 x 10°
copies -uL™" and Focl plasmid DNA of 1.05x10° copies -uL™", respectively; 8 was sterile water as the control
Bl 1 Focl 7 Focd FiAL DNA /8 S SERTE K E R PCR
Fig. 1 Real-time quantitative PCR of Focl and Foc4 plasmid DNA standards
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Fig. 2 The Foc quantity in roots and rhizomes of Musa acuminate cv. Brazilian seedlings infected by Focl and Foc4
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Fig. 3 PCR detection of DNA in rhizosphere soil of Musa acuminate cv. Brazilian after inoculation with Foc4 (A) and Focl (B)

mm 0~5cm == 10~15cm

2500 A: Focl
aA

==

2000 | aB
1500

1000

¥ I Ey/uL
Copies

500

BEES (r)/cm

Distance

25~30 cm
15 000 B: Foc4
12 000 -
9000 -

6000

3000
2000

1500
1 000
500

0

¥ L y/uL
Copies

BEES (r)/cm
Distance

AN R AR AN [ A - 330 25 AR AL T /NS BRI A ] L3R B MR BP9 48 ARNRIBER () b Foc #5 MM 5 2.3, AHIF
r AR RIBUEOA: RS FREA R RS R AN R R38R 2 A Foe #% D422 7+ 5.3 (P < 0.05, Duncan’s 7%)
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on the different color column at the same » showed that there was significant difference of Foc copies in the different depth of rhizosphere soil at the same r

(P <0.05, Duncan’s method)

4 Focl 1 Foc4 ¥ ‘BAE’

RELRPHSH

Fig. 4 Distribution of Focl and Foc4 in rhizosphere soil after inoculating on Musa acuminate cv. Brazilian
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