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Fig. 1  Electrophoresis of PCR products amplified from ill Bermuda 
grass phytoplasma 16S rDNA.M. DNA maker; 1,2.Healthywheat 
leaves (Luoyang); 3,4,5.Healthywheat leaves (Kaifeng); 6,7.ill Ber-
muda grass (Luoyang); 8,9.ill Bermuda grass (Kaifeng). 
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Table 1  The similarity of 16S rDNA sequences compared with known species 

Phytoplasma Strain Geographical Origin GenBank Accession no. Similarity/% 

Candidatus Phytoplasma cynodontis Kaifeng-C1 China EU377477 99 
Bermuda grass white leaf BGWL-CA Italy AJ550986 99 
Bermuda grass white leaf BGWL-C1 Italy AJ550984 99 
Bermuda grass white leaf BGWL-C2 Italy AJ550985 99 
Bermuda grass white leaf BGWL- Juyom Iran EF444486 99 
Bermuda grass white leaf BraWL-KK Thailand AB052872 99 
Bermuda grass white leaf BGWL-Firoozabad Iran EF444485 99 
Bermuda grass white leaf BGWL-T Thailand AF248961 99 
Candidatus Phytoplasma cynodontis BGWL-KK Thailand AB052871 99 
Cynodon white leaf CWL Australia AF509321 98 
Bermuda grass white leaf BGWL-I Italy Y16388 97 
unidentified mollicute SCWL Thailand X76432 97 
Sugarcane white leaf SCWL-Ud Thailand AB052874 97 
Candidatus Phytoplasma oryzea RYD-Th Thailand AB052873 97 
Candidatus Phytoplasma vitis FD57 Serbia EF581166 94 
Candidatus Phytoplasma trifolii CaPT Korea AB279597 94 
Candidatus Phytoplasma pini Pin190S Spain AJ632156 94 
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Fig. 2  Phylogenetic tree based on LuoYang-C1 and Kaifeng-C1 16S rDNA sequences from Bermuda grass white leaf phytoplasma and 
related phytoplasma strains. Bootstrap confidence levels greater than 50% are indicated at the internodes. GenBank accession numbers 

are shown in the paranthese. Bar=1% nucleotide divergence. 
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Fig. 3  Electrophoresis of gDNA digested by Hind� and PCR 

products amplified from white leaf. 1. DNA maker; 2. PCR 
product; 3. Healthy Bermuda grass; 4. ill Bermuda grass.  
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� 4  Southern ���� 
Fig. 4  Southern hybridization analysis.1. PCR product; 2. 
Healthy Bermuda grass; 3. Ill Bermuda grass.  
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Association of phytoplasma with Bermuda grass white-leaf disease  

Weijun Tan, Yong Chen∗, Wu Zhang, Chengchou Han, Zhiyuan Tan, Juming Zhang  

(College of Agronomy, South China Agricultural University, Guangzhou 510642, China) 

Abstract: [Objective] Bermuda grass white leaf is an important disease on Bermuda grass all over the world. The aim of 

this research is to identify the pathogen which leads to Bermuda grass white leaf occurring on the Chinese mainland. 

[Methods] PCR amplification technique, sequence analysis and Southern hybridization were used. [Results] A 1.3 kb 

fragment was amplified by PCR phytoplasma universal primers and total DNA sample extracted from ill Bermuda grass as 

the amplified template. Sequence analysis of the amplified fragment indicated it clustered into Candidatus Phytoplasm 

Cynodontis. Southern hybridization analysis showed differential cingulums. [Conclusion] The pathogen of Bermuda grass 

white leaf on the Chinese mainland contains phytoplasma, which provides a scientific basis for further identification, 

prevention and control of the disease. 

Keywords: PCR; Bermuda grass; white leaf; phytoplasma; similarity; Southern hybridization  
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