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Abstract 

 

 The total of 238 cassava samples showing symptoms of witches’ broom, yellow and small 

leaves, lateral shoot stunt and dwarf were collected from 9 provinces in Northeastern and Central 

Thailand. Disease symptoms were investigated for the causal agent of witches’ broom disease in 

cassava leaf by electron microscopy. Phytoplasmas were observed in the phloem of infected cassava 

isolate CPCS4-1. All of the collected cassava samples were determined by nested PCR technique 

with 16S rRNA gene specific primers, P1A/P7A, R16F2n/R16R2 and R16 (I)-F1/ R16 (I)-R1. DNA 

fragments around 1,100 bp in size were obtained from the extracted DNAs of 174 cassava samples. 

The DNA fragments of 39 isolates of cassava witches’ broom phytoplasma were sequenced and 

further analyzed for the relationship compared with the referenced phytoplasma strains (16SrI-16SrXV 

groups) from the GenBank Database. Results indicated that phytoplasma sequences of DNA 

fragments associated with cassava witches’ broom symptom in the main planting areas of Thailand 

were closely related to phytoplasma CW-VN strain from Viet Nam and arranged in 16SrI group of 

phytoplasma (Candidatus Phytoplasma asteris) with 98.0-100.0% similarity. This is the first report 

confirming the phytoplasma associated with cassava witches’ broom disease in Thailand. 
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Table 1  Number of cassava witches’ broom phytoplasmas positive detected samples by nested PCR    

            technique with 16S rRNA gene specific primers
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Figure 2 Amplification of the 16S rRNA gene showed a fragment of about 1100 bp in size by nested  

            PCR with  specific primers R16(I)-F1/ R16(I)-R1. Lane M: 100 bp DNA ladder plus; lane P: 

            positive control (Infected cassava plant);  lane N: negative control (healthy  sample); lane  

            W: non template control (water); Lanes 1 – 6: the collected cassava samples from Nong 

            Khai showed CWB symptoms, CPNK1-1 (1), CPNK1-2 (2), CPNK1-3 (3), CPNK1-4 (4), 
            CPNK1-5 (5) and CPNK1-6 (6).

Figure 1 The Cassava witches’ broom (CWB) disease is distributed throughout cassava producing   

             areas (A). The infected cassavas appeared dwarfism, an exaggerated proliferation of buds,   

             many sprouts on short internodes of branches and small leaves (B). Transmission electron 

             microscopy (TEM) revealed the presence of CWB phytoplasma in the phloem tissue of 

             infected cassava leaves (C)
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Table 2 Results of classification of cassava witches’ broom phytoplasma by comparison of 16S rRNA   

           gene sequences

Provinces Number of isolates Isolate Group/Acc.no. 
Chachoengsao 6 CPCS 2-1 16SrI 

CPCS 2-2  16SrI (KP054297) 
CPCS 2-4 16SrI 
CPCS 2-6  16SrI (KP054298) 
CPCS 3-5  16SrI (KP054299) 
CPCS 4-1  16SrI (KP054300) 

Kamphaeng Phet 5 CPKP 1-3 16SrI 
CPKP 3-3 16SrI 
CPKP 4-3 16SrI 
CPKP 5-4 16SrI 
CPKP 6-3 16SrI 

Rayong  1 CPRY13-2 16SrI 
Nong Khai  5 CPNK 1-4 16SrI 

CPNK 2-4 16SrI 
CPNK 3-3 16SrI 
CPNK 4-1 16SrI 
CPNK 5-1 16SrI 

Nakhon Phanom  3 CPPN 2-1 16SrI 
CPPN 3-1 16SrI 
CPPN 4-1 16SrI 

Mukdahan 5 CPMH 1-4 16SrI 
CPMH 2-5 16SrI 
CPMH 3-1 16SrI 
CPMH 4-3 16SrI 
CPMH 5-2 16SrI 

Burirum 4 CPBR1-5 
CPBR2-4 
CPBR3-1 
CPBR5-4 

16SrI 
16SrI 
16SrI 
16SrI 
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Table 2 (Continued)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Provinces Number of isolates Isolate Group 
Sisaket 5 CPSS1-1 

CPSS2-3 
CPSS3-5 
CPSS4-2 
CPSS5-3 

16SrI 
16SrI 
16SrI 
16SrI 
16SrI 

Surin 5 CPSR1-4 
CPSR2-4 
CPSR3-2 
CPSR4-5 
CPSR5-5 

16SrI 
16SrI 
16SrI 
16SrI 
16SrI 

Total 39 - - 
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Figure 3 Phylogenetic tree representing 16S rRNA gene sequences derived from CWB phytoplasma found in this   
            work compared with CWB phytoplasma strains from Vietnam (CW-VN), 15 groups of phytoplasma strains 

            (16SrI-16SrXV groups) from the GenBank database, Achole plasma laidlawii and Bacillus sp. were used   
            as the outgroup by neighbor-joining method.
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