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Table 1.

5 BT 7 1 d £ 3B KU ) TSSR-PCR 47 1 45 R )L

K1

HIAEKRER

Information of tested isolates

Code Source Host Race Pathogenicity ISSR group || Code Source Host Race Pathogenicity 3K
roup
FOC001¥4-M Dongfang, Hainan Dwarf banana 1 Middle Al FOCI11¥4-M Yunfu, Guangdong Dwarf banana 4 Middle i I :
FOC004F-4-M  Sanya, Hainan Dwarl banana 1 Middle Al FOC140¥4-M  Wenchang, Hainan Dwarf banana 4 Middle B
FOC005F-1-8  Sanya, Hainan Dwarf banana 1 Strong Al FOC196¥4-W Sanya, Hainan Dwarf banana 4 Weak B
FOC009+-4-M  Danzhou, Hainan Dwarf banana 1 Middle Al FOC202¥4-W  Qiongzhong, Hainan Dwarf banana 4 Weak B
FOCO11F-4-W  Danzhou, Hainan Dwarf banana 1 Weak Al FOC220F4-W  Qionghai, Hainan Dwarf banana 4 Weak B
FOCO013F-4-M  Baisha, Hainan Dwarf banana 1 Middle Al FOC247F-4-W  Danzhou, Hainan Dwarf banana 4 Weak B
FOCO14+4-M  Dongfang, Hainan Dwarf banana 1 Middle Al FOC1634+4-M  Tuenchang, Hainan Dwarf banana 1 Middle C
FOCO16-F-1-M Haikou, Hainan Dwarf banana 1 Middle Al FOC150-B4-W Baoting, Hainan Brazilian banana 4 Weak C
FOCO017-F-4-M  Haikou, Hainan Dwarf banana 1 Middle Al FOC020¥4-S  Sanming, Fujian Dwarf banana 1 Strong DI
FOCO018F-4-S  South China Agric. Univ. Dwarf banana 1 Strong Al FOC047-B4-8  Zhongshan, Guangdong Brazilian banana 4 Strong DI
FOC019+-4-S  Haikou, Hainan Dwarf banana 1 Strong Al FOC070-B4-S  Dongguan, Guangdong Brazilian banana 4 Strong DI
FOC021F-4-S  Fujian Dwarl banana 1 Strong Al FOC091-B4-M Xuwen, Guangdong Brazilian banana 4 Middle DI
FOCO051F-1-8  Hekou, Yunnan Dwarf banana 1 Strong Al FOC092-B4-M  Leizhou, Guangdong Brazilian banana 4 Middle DI
FOC066F-1-M  Qionghai, Hainan Dwarf banana 1 Middle Al FOCI1384-S  Zhaoging, Guangdong Brazilian banana 4 Strong D1
FOC108F-4-M  Zhongshan, Guangdong Dwarf banana 1 Middle Al FOCI15-B4-S  Huizhou, Guangdong Brazilian banana 4 Strong DI
FOC119+-4-W  Zhangzhou, Fujian Dwarf banana 1 Weak Al FOC022-B4-8  Changjiang, Hainan Brazilian banana 4 Strong DI
FOC126F4-M  Zhangzhou, Fujian Dwarf banana 1 Middle Al FOC034-B4-S  Sanya, Hainan Brazilian banana 4 Strong DII
FOCI31F-4-M Nanning, Guangxi Dwarf banana 1 Middle Al FOC036-B4-8  Chengmai, Hainan Brazilian banana 4 Strong DI
FOC132F-4-S  Pubei, Guangxi Dwarf banana 1 Strong Al FOC037-B4-S  Haikou, Hainan Brazilian banana 4 Strong DI
FOC134F4-8  Nanning, Guangxi Dwarf banana 1 Strong Al FOC038-B-4-S  South China Agric. Univ. Brazilian banana 4 Strong DI
FOCI142¥4-S  Wanning, Hainan Dwarf banana 1 Strong Al FOC043-B4-S  Ledong, Hainan Brazilian banana 4 Strong DI
FOC144+F4-S  Lingshui, Hainan Dwarf banana 1 Strong Al FOC049¥4-W  Hekou, Yunnan Dwarf banana 4 Weak DIl
FOCAS51F-4-M Wuzhishan, Hainan Dwarf banana 1 Middle Al FOC053-B4-8  Dongfang, Hainan Brazilian banana 4 Strong DI
FOC162F-4-S  Qiongzhong, Hainan Dwarf banana 1 Strong Al FOC056-B4-8  Sanya, Hainan Brazilian banana 4 Strong DI
FOC174F-4-8  Ledong, Hainan Dwarf banana 1 Strong Al FOCO077-B4-M  Baisha, Hainan Brazilian banana 4 Middle DI
FOC175¥4-M Baoting, Hainan Dwarf banana 1 Middle Al FOC088-B4-S  Xuwen, Guangdong Brazilian banana 4 Strong DI
FOC189+4-8  Chengmai, Hainan Dwarf banana 1 Strong Al FOC090-B4-S  Lingao, Hainan Brazilian banana 4 Strong DII
FOC190F4-M  Baisha, Hainan Dwarf banana 1 Middle Al FOC105-B4-M  Wuming, Guangxi Brazilian banana 4 Middle DI
FOC191F-4-S  Qiongzhong, Hainan Dwarf banana 1 Strong Al FOC107-B4-8  Wanning, Hainan Brazilian banana 4 Strong DI
FOC212F4-8  Dingan, Hainan Dwarf banana 1 Strong Al FOC109-B4-W  Guangdong Brazilian banana 4 Weak DI
FOC216F4-S  Qionghai, Hainan Dwarf banana 1 Strong Al FOC112-¥4-8  Huizhou, Guangdong Dwarf banana 4 Strong DI
FOC222¥4-8  Wenchang, Hainan Dwarf banana 1 Strong Al FOC114-B4-S  Guangzhou, Guangdong Brazilian banana 4 Strong DII
FOC225-F-14-M Wenchang, Hainan Dwarf banana 1 Middle Al FOC116-B4-8  Pubei, Guangxi Brazilian banana 4 Strong DI
FOC232+F-4-S  Wenchang, Hainan Dwarf banana 1 Strong Al FOC117-B4-8  Zhuhai, Guangdong Brazilian banana 4 Strong DI
FOC234F-4-8  Wenchang, Hainan Dwarf banana 1 Strong Al FOC118-B4-S  Zhangzhou, Fujian Brazilian banana 4 Strong DI
FOC235+F4-M Wenchang, Hainan Dwarf banana 1 Middle Al FOC120-B4-W  Zhangzhou, Fujian Brazilian banana 4 Weak DI
FOC240+4-S  Lingao, Hainan Dwarf banana 1 Strong Al FOCI121-B4-8  Putian, Fujian Brazilian banana 4 Strong DIl
FOC248F4-S  Danzhou, Hainan Dwarf banana 1 Strong Al FOC123-B-4-M  Putian, Fujian Brazilian banana 4 Middle DI
FOC007+F4-M  Changjiang, Hainan Dwarf banana 4 Middle Al FOC124-B4-S  Zhangzhou, Fujian Brazilian banana 4 Strong DI
FOCO50¥4-W Mengla, Yunnan Dwarf banana 4 Weak Al FOC135-B4-8  Wuming, Guangxi Brazilian banana 4 Strong DI
FOC110F¥4-W  Shunde, Guangdong Dwarf banana 4 Weak Al FOC166-B4-W Guangdong Brazilian banana 4 Weak DI
FOC136-B4-W  Pubei, Guangxi Brazilian banana 4 Weak Al FOC167-B4-W  Guangzhou, Gaungdong Brazilian banana 4 Weak DII
FOC125-B4-W Xianyou, Fujian Brazilian banana 4 Weak Al FOC168-B4-W  Gaozhou, Guangdong Brazilian banana 4 Weak DI
FOC145F4-W Ledong, Hainan Dwarf banana 4 Weak Al FOC199-B4-8  Nanning, Guangxi Brazilian banana 4 Strong DI
FOC149F4-W Baoting, Hainan Dwarf banana 4 Weak Al FOC200-B4-S  Xuwen, Guangdong Brazilian banana 4 Strong DI
FON-W Hainan Watermelon - - Al FOC201-A4-S  Danzhou, Hainan Short Gongjiao 4 Strong DI
FOC095+-4-M  Jinghong, Yunnan Dwarf banana 1 Middle All FOC246-B4-M  Lingao, Hainan Brazilian banana 4 Middle E
FOC133F4-M  Nanning, Guangxi Dwarf banana 1 Middle ATl FOC165-B4-W  Shantou, Guangdong Brazilian banana 4 Weak F
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1. ISSR 5| RBIRMBERT HBER
Figure 1. Amplification of ISSR — PCR at the optimized annealing temperature. M: DL2000 DNA Marker; 1 - 8: ISSR primers of
UBC801, UBC811, UBC825,UBC826, UBC827, UBC835, UBC856 and UBC889.

3R 2.ISSR S| H A9 1R L5 R
Table 2. The amplification results of ISSR primers

Primers name Primer sequence Annealing Temperature /C

Total amplified bands

Polymorphic bands Polymorphism rate /%

UBC801 (AT) T 50.0 8 8 100
UBC811 (GA)4C 53.6 6 6 100
UBC825 (AC) T 51.2 6 6 100
UB(826 (AC)4C 54.8 7 6 85.7
UBC827 (AC) (G 51.2 8 8 100
UBC835 (AG),YC 57.1 6 6 100
UBC856 (AC) (YA 48.0 6 3 50.0
UBC889 DBD (AC) , 53.0 5 5 100
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(A) M 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31
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(B) M 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63

(©

(D) M 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31

(E) M 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63

(F)

2. 3|49 UBC801 #n UBC856 ¥ fi ix & #k i ISSR-PCR ¥ 1545 R
Figure 2. ISSR banding patterns of FOC with primer UBC801 and UBC856. A, B and C: The primer UBC801, D, E and F: The
primer UBC856. M: DL2000 DNA Marker; 1 —95: Strains.
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Figure 3. Phylogenic tree of 96 isolates based on ISSR marker data.
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Genetic diversity analysis of Fusarium oxysporum f. sp.
cubense populations from China using Inter-Simple
Sequence RepeatsPCR (ISSR-PCR) technique

He Zhang®, Xin Zhang®, Jinji Pu, Yanxiang Qi, Ying Lu, Qunfang Yu, Huiqiang
Zhang, Yixian Xie

Environment and Plant Protection Institute, Chinese Academy of Tropical Agricultural Sciences, Key Laboratory of

Integrated Pest Management on Tropical Crops, Ministry of Agriculture, Haikou 571101, Hainan Province, China

Abstract: [Objective] We used Inter-Simple Sequence Repeats (ISSR) markers to reveal the genetic diversity of 95
Fusarium oxysporum f. sp. cubense (FOC) isolates from banana in China, for the rational control of the disease.
[Methods] Eight primers were chosen for analyzing FOC isolates to study their genetic diversity by ISSR-PCR. All
isolates were clustered using Unweighted Pair-Group Method with Arithmetic means (UPGMA) analysis by NTSYSpc
v2. 10e software. [Results] A total of 52 sites were generated, among them 92.3% were polymorphic. Genetic distance
was 0. 57 to 1. 00 based on the Nei’ s standard. Isolates were grouped into six distinct clusters (A, B, C, D, E and F)
based on ISSR analysis using a genetic distance threshold of 0. 68, the proportion of 51.06% , 39.58% , 5.20% ,
2.08% , 1.04% , and 1.04% , respectively. [Conclusion] There were high levels of genetic variation among the FOC
isolates, and the ISSR clustering groups had obvious correlation with hosts and races of the pathogen.

Keywords: Fusarium oxysporum f. sp. cubene, genetic diversity, ISSR
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