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ABSTRACT : A survey was conducted to find out the major plant parasitic nematode in Chrysanthemum
morifolium fields in Korea from May to June in 2005. A genus of Pratylenchus was determined as the
most important plant parasitic nematode based on analysis of total 50 samples from 8 cities of chrysanthemum
field. Pratylenchus showed 86% occurrence rate and average numbered 1,095 per 200cc soils and 1g
root. Five Pratylenchus isolates, ‘Muan’, ‘Masan’, “Tean’, ‘Gumi’, ‘Jeongup’, were selected for the molecular
identification of the species of Pratylenchus, and 1TS and D3-28S ribosomal DNA were amplified by
PCR. For the ITS, only ‘Muan’ isolate was differentiated by total 1 kb PCR amplification, which was
200 bp larger than all the other isolates. There was no size variation in amplified D3-28S rDNA and all
isolate represented approximately 320 bp of PCR product. Sequence data of D3-28S rDNA were analysed
by MegAlign program in DNASTAR software and phylogenetic tree was constructed. Sequence homology
was 100% between ‘Gumi’ isolate and ‘Tean’ isolate and ‘Jeongup’ isolate was also close to these isolates
by 99.7% sequence homology. ‘Gumi’, ‘Tean’ group and ‘Jeongup’ isolate were determined to be closely
related to Pratylenchus vulnus by 96.7% and 96.3% similarity in respectively. D3 sequence of ‘Masan’
isolate was 100% identical to P. penetrans, and ‘Muan’ isolate showed 99.7% similarity to P. brachyurus.
This result was congruent with the branch divergence pattern shown in phylogenetic tree.
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Table 1. Occurrence of plant parasitic nematodes infected in chrysanthemum

(Occurrence Rate)

Sampling No. of plant parasitic nematode / 200 cc soil and 1g of roots
Area
(No. of Samples) Pratylenchus ~ Paratylenchus  Meloidogyne Helicotylenchus Criconemoides Tylenchorhynchus — Tylenchus
8* 9 1 4
Busan (10) 733£984°  12,276+16,421 - ) - 640 2554152
(10~2,970° (60~ 52,860) (25~453)
1 4 1 3
1
Masan (1) 1,92551,406  4,04825,977 ; ; 30 ; 93256
(10~4,300) (40~ 12,940) (16~ 145)
2 3
i 4
Gimhae (4) 1,0304552  17,860+28,465 ; - ; - -
(640~1,420) (800~ 50,720)
Changwon (7) 7 >
2 LO31£1,015  2,716+3,096 - - - ; ;
(60~2,800)  (520~8,100)
6 6 2
Muan (7) 1,26552,547  8,716+14,102 - - - ; 93488
(10~6,405) (645~ 35,568) (31~155)
. 1 2 1
Gwangju (3) 330 16,755+19,283 - - - - 240
(3,120 ~30,390)
2 ] I 1 2
Jeongup (2) 50428 30 150 270 - - 375278
(30~70) (178 ~572)
6 i 3
Tean (6) 457468 - . - 30 - 182484
(16~1,110) (19~323)
Total the No. of
43 30 1 1 2 1 15
Sample (50)
Avera%eenljiema“’de 1,095 9,322 150 270 30 640 199
ty 86% 60% 2% 2% 4% 2% 30%

* The numbers of samples detect the nematode genus
® The average number of nematode + standard deviation
° The range of nematode population density

5

, b om A A7k 10 ol4ke] A t57ke)
< otz Aolle} tzo] A7) okaldl FAo)A Ao
7} e vebch B3, S e el @

L2 wd o)

to -z

Ve RIT vt K92 oA 71 2ei| =2

1, AFHOR e BEskn b A0 veto

olaa] 2HZo) SAl7} obslol wet 2l Fol A4k
Aeuiel gl Borel 1% walE Z7ksle A%
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AL, shoks thEA 27t Al 57HSo] AbH R
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71710] 30~404 o4 B 57hS0] Bekm, ofF iy
o S7lel M melHoliFo] WEEICh ER nhirel
A Mmool B WEL 19250k 2AA o]
FollAl 7 7 Lehd Folek el M Bgo] A
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Fig. 1. D3-28S rDNA PCR amplification of Pratylenchus isolates
on 1.2% agarose gel. M: A 100 bp molecular marker, 1, 2:
‘Masan’ isolate, 3, 4: ‘Gumi’ isolate, 5, 6: ‘Tean’ isolate, 7,
8: ‘Jeongup’ isolate, 9: ‘Muan’ isolate
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DNA O:ile-l o 2N
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Fig. 2. ITS-tDNA PCR amplification of Pratylenchus isolates on
1.2% agarose gel. M: A 1 kb molecular marker, 1, 2: ‘Masan’
isolate, 3, 4: ‘Gumi’ isolate, 5, 6: ‘Tean’ isolate, 7, 8: ‘Jeongup’
isolate, 9: ‘Muan’ isolat.e
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Table 2. Percent identity
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Percent identity

45(3), December 2006

and divergence among 16 different species and geographical isolates of Pratylenchus

6 7 8 (] 10 (11 112 113 i 14 1 15 | 16
1 91.4:900:924:93.7:637:91.0:934:934:16867:91.0:1000! 1 Gumi
2 904:804:920i927:034:91.3:927:9827:963:60.7:99.7 2 Jeungup
3 87.0:8563:887:863:89.7 11000:887:90.0:900:87.7 :913: 3 Masan
4 196.0:894 :198.7 180.7 1944 :88.3 :196.7 :194.0 :193.0:907 1924 4 Muan
5 . : 987 1804 :844:897 :9641840:834:907:827: & P.brachyurus
6 132:96 957 :88.7 1947 :187.0:960:93.4:920:897:914: 6 P.cofieae
@ 7 {105:108 A 90.4:86.0:901:i88.7:91.7:893:904} 7 P.crenatus
§ 8 :32:861131:07 107 ;47 11.0 Sy s97 940887 :196.0:983.7:930:897:824: 8 P.hexincisus
§ 9 {35771 927:863:90.4:91.4:920:903:937{ 9 P.minyus
s} 10 (87 1 70 P.musicola
11 i116:i11.2 P.penetrans
122 : 7.7 i 81 P.scribneri
13 {74178 P.thoronei
14 (34 : 38 P.vulnus
15 110.0:104 Pzeae
16 00 { 0.3 Tean
1 2
T e
™ F.OracryLus
——i j — P_hexincyisus
P.coffeae
P.scr'bne”
P.musico ¢
2 thoronel
LuMi
J——[_{ Tear
— Jeurgd
] L D.wauz
P.crencius
I P.minyus
P zeae
| Vascr
29 ' . ' , :D.pcre'rms
3 6 4 2 0

Nucleot'ce Substtut'ons {x100)

Fig. 3. Phylogenetic tree based on D3-28S ribosomal DNA sequence from different species and isolate of Pratylenchus spp. The tree

was constructed by using MegAlign program in DNASTAR.
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