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ABSTRACT: Bonsai is part of export forest products in Korea. Demand for bonsai exports to other countries is growing but the need
for quarantine hazards must be eliminated in other to export. Plant parasitic nematode is also an important factor in quarantine. The
nematodes were surveyed from bonsai farms in 6 areas of Korea. The surveyed deciduous bonsai plants were Acer palmatum, Zinnia
elegans, Ligustrum obtusiflium, Carpinus turcaninowii, and Malus sieboldii. Three plant parasitic nematodes (Hemicyliophora koreana,
Rotylenchus blothrotylus and Xiphinema americanum) and three non-parasitic nematodes (Aporclaimellus donghwaens, Egtitus andhricus, and
Mesodorylaimus usitatus) were isolated from bonsai. Non-parasitic nematode, Mesodorylaimus usitatus was isolated from all surveyed
bonsai trees. Only two species of quarantine nematodes (Hemcylicopora koreana and Xiphinema americanum) were found from bonsai. 4.
donghwaens and M. usitatus were isolated from root of bonsai tree. However other nematodes were isolated from soil in bonsai trees.

Key words: Bonsai, Export, Nematode, Hemicyliophora koreana, Xiphinema americanum

B>
L

FEAE Uk T8 E kRt Y50 29 BAlTE 87T SRR AR FES eiAE HEF flE 847 A A Hof
oF sh=tl] AE71ANFE FYe T8 otk s-2vet 67) EAIL N Eh AW Acer palmatum), ™ Q-8(Zinnia elegans), 7
U (Ligustrum obtusiflium), 22PN Carpinus turcaninowii), o) 71 V2K Malus sieboldii)| S th’d0 2 DAY= A5S ZASFITE A $9
287 WA 277X Z( Xiphinema americanum), T2} 20|V X3 Rotylenchus blothrotylus), 3V=7 A Z(Hemicycliophora koreana)]
A F ¥7 A (S35 1«5(Aporclazmellus donghwaens), ?JEE]EO] 1 S Egtitus andhricus), A5 35(Mesodorylaimus
usitatus)|E°] A 258 2] = ek ¥ 7184 ABSAFE e A FFA AE2HAL, v= I EUTY At AFo 2=
S A W)=Y 7 SR EAE S E]' '*ﬁl”rfﬂ"“LSJ’} 74]%?7]’““ F& B S Bgjo A EelE A, YR AFEL B
Al 2= Ak

MO A, 75, A%, AT, vI=HA

ofj

Sefutete] B A} A B AU 27 GTFS Wb Aot FABUS FEF EAZ Lhs 4 YEHKERI, 2009),
u]0] FAPHGO0E) T EEYUTSD)0] ARS ol Bte] £ TS QIAHE AV SiolA] BAls AR A B 4
AL ks 7] 50] WAL YS AR AL ey 05 AS AMSHE BA2A 2R o] g3le] SE B

el o) 2 Al SITHKFRI, 2009) AR B T 3 2 Qe BAjaRe] Al
A= ol uEt ARt FubrR AT e & 378,306+, AYAFeHL- 11290 dof Datar, A A o] AAk=F
L 200,660, AJAFRL 10020 Ylof T3t Forest Service,

*Corresponding author: whitegrub@knu.ac.kr 2016). EAF5 = A F5-F2 F&(Pinus thunbergii), 25

izzz:;zg xs::;gefgl%ogewsed October 18 2018 (Pinus densiflora), ST (Juniperus chinensis)7} 35 0|5

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)

which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.




of SA0l 7155 AL Qlom BpF0 2= AR Carpinus
turzaninovii)?} HZ(Rhododendron schlippenbachii)©| S|
of 71231 Q)ci(Forest Service, 2016). EA] AFof gt =
23t QakE AT oz Seufeks T1gelo] 1= Hrhy
e 35250 ]a}o] 0] Go| TRl opj o, A E
7r= 4= QITHKFRI, 2009; Eun et al., 2016). 12U = 2R
glo] 2| vlsto] Abis} 7]dko] ofsto] 42 F7tof| ol = ALY
| g2t ol 22l S st AE7 1 AS eItk

Lo o]_Q_ “'“XHL A1%7]}\H}\-]_6__,] _L]OHE’- ]—_J__ ]_T_’_,
2 7hs/do] ot Aol Har Qlek vt F-H At
= Aol thsto] AfuiA] e Q152 8-skaL Jlom Ho
A Zof A& ZAE 743881 QJJTHEun et al., 2016).

S gl Etoll AR AlE 7| A2 123} 1322:91d|(Choi,
2001) Choi et al. (1992a)2 S-g|ube} HEAHO] 1192=20] 4]
113} 35%2] Al 57| AZS H 115k} ¢Jch Eun et al. (2016)

o] AA+F wAE o= AR HE Ql=d| 557111 9] 24}
g Bl T2 21450) AES AEIHeTh AR M
Sol o] glo] 7|7 8o wre} 7| Ael M%) £
7hAjolg wold] Ae] 471 48] Few nhaiA o]
CHChoi et al., 1992b). 1 A= L P4 B E o=
AB7AIZ O E5E 2ABI] 2] 30 Aol Slvla

2 Yok 712 A g ATk S E gk

N

]

jrﬂ
l

=275

d

B>

EINDN
%ﬁ?&ﬁ%ﬂﬂﬂﬁﬁﬂwﬂ e LoD
® seR

O
A

P
o
HEANY, A A UA Q] ZEEANY, A Febte] FEEA
ZAIChe EXHe| BF
ZAFRA) A= L Acer palmatum), B D3 Zinnia
elegans), -ﬂEUr—‘,j{Ligustrum obtusiflium), 2 P, of 7] AF

I Malus sieboldii) 2 5% A B2 =Fo] golslal 2|=r2] &
H2 LS| A Esh= 4220 7 AA5h

304 Korean J. Appl. Entomol. 57(4): 303~315 (2018)

EY o MSHRE M5 22

2 0] 2t BApeIA Aol BApe] B5 55
BRI S92 23711 S Adksto] 2 BAje] F4 oz
8~10 cm A& 3329] 15~20 cm Zlo]of| A E2F 500 g2 2|35}
ik RFe B o] Yo] 40 LEepe] ofo]uto]
Hol AFALE Lulsle] BT 412 the 300 g2 Fsto] 3

2 B8k 459 2]+ 20 mesh, 325 mesh, 400 mesh |
£ 0]83F A} Baermann funnel -2 -85} 22|53 ch
% A48 EAL de 8 39 53] 4EAE R
37HAE WAL, AE Rl AES] 71, Bie, 9834

cm= ZHA| ZHepA] 7—,1'74' Baermann funnel® © 2 &}$3tiChoi

and Na, 1994).

M

—

HE HE

of

223 A2 80CE 7183 FG:4-1-8-M(40% formalin
100 ml, glycerin 10 ml, <%= 890 ml) & 7 A3}t 18

Il Seinhorst®] SRR o2 pFeARlS JIFAIF
(Choi and Na, 1994). =, 1112 94%2] o A YZo] 5o 3L
= HIAAICIE &ofl Yol 74 & A= 40°C 9] F27]0
12 A7t B35} H A Seinhorst’s solution 11 298(glycerin 5 cc +
96% alcohol 95 cc) O & B=A] 7] 11= 40°C o] 27 0| ThA]
247 FHA o] e 2P AI™ Sof FA| skl 1L
shelghy o % A% mantekE S Bk o] Hen) Aetel A
B2 =35} tH(Choi and Na, 1994).

:

B2 =40 HE EEZ] 5(Choi, 1996, 2001,2011) 231 6‘}
%%@ﬁ¢%ﬂﬂﬁmﬁ_ B E ol 9ol o
SRERRE R LT

ﬁ%iMﬂ%%%$ Z4 ) ofee} g
L=

a= A%+ 2o} A=
b= A+ ol AR sk o] Yakriae) A o]
c= A%+ me] o]



(5:719] A2 o] + A1) x 100

T=
V = (oA SE71R] 2] Dol + A1A) x 100

2 it

=X SRoll M2 M3 R

g &

%7]}\HA

io Z

'6"1_:

F[v=4

XZ(Xiphinema americanum),

SH e R oY A E(Rotylenchus blothrotylus), S84 4
ZHHemicycliophora koreana)]it Q1% T Table 1). £X

AR HEEH= AT FF

3} 71 79) EA AR A2 41 F 0] 4

1

i

55, 5o 2] LA 7 405

ek el Aol Rl Y2

1Tt Table 1).

w4

Q] ] B ol A 3 0 Aguro] A 7

Al

xlo XYY HalMsel £
7} 24 BAIO) BAlol A Helgl igo) EReFolgs ol

=]

L
71/

o

Ak A olet 32, 2

Table 1. List of isolated nematodes with density depending on locality and bonsai tree
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ALl A

Region Host Leaf Plz;r:;;r)]an Root Soil Nematode”
Changwon Gyeongnam (Hong chun bonsai center) 4. palmatum - - - - -
Changwon Gyeongnam Z. elegans - - - + R. blothrotylus
Changwon Gyeongnam L. obtusifolium - - - ++ M. usitatus
Changwon Gyeongnam C. turcaninowii - - - + R. blothrotylus
Changwon Gyeongnam C. turcaninowii - - - + X americanum
Changwon Gyeongnam M. sieboldii - - - + R. blothrotylus
Changwon Gyeongnam M. sieboldii - - - + X. americanum
Mungyeong Gyeongbuk (Y s bonsai center) A. palmatum - - - + M. usitatus
Mungyeong Gyeongbuk Z. elegans - - - - -
Mungyeong Gyeongbuk L. obtusifolium - - - - -
Mungyeong Gyeongbuk C. turcaninowii - - - - -
Mungyeong Gyeongbuk M. sieboldii - - - - -
Gimchon Gyeongbuk (Goryeo bonsai center) A. palmatum - - - - -
Gimchon Gyeongbuk Z. elegans - - - - -
Gimchon Gyeongbuk L. obtusifolium - - - - -
Gimchon Gyeongbuk C. turcaninowii - - - - -
Gimchon Gyeongbuk M. sieboldii - - - +++  H. koreana
Cheongju Chungbuk (Chung mae won bonsai center) A. palmatum - - +++ +++ M usitatus
Cheongju Chungbuk Z. elegans - - + - A. donghwaens
Cheongju Chungbuk L. obtusifolium - - - + E. andhricus
Cheongju Chungbuk C. turcaninowii - - - - -
Cheongju Chungbuk M. sieboldii - - +++ ++ M. usitatus
Goyang Gyeonggi (Geum song bonsai center) A. palmatum - - - + M. usitatus
Goyang Gyeonggi Z. elegans - - - - -
Goyang Gyeonggi L. obtusifolium - - - - -
Goyang Gyeonggi C. turcaninowii - - - + M. usitatus
Goyang Gyeonggi M. sieboldii - - - - -
Muan Jeonnam (Geum sol bonsai center) A. palmatum - - - + A. donghwaens
Muan Jeonnam Z. elegans - - - + M. usitatus
Muan Jeonnam L. obtusifolium - - - - -
Muan Jeonnam C. turcaninowii - - + - M. usitatus

Muan Jeonnam

M. sieboldii

-, no nematode; +, collected less than 20 nematodes in 300 cc soil; ++, collected 20 to 40 nematodes in 300 cc soil; +++, collected more

than 40 nematodes in 300 cc soil.
PBold = plant parasitic nematode.
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Order Dorylaimida Pearse, 1942

Family Dorylaimidae de Man, 1876

Genus Mesodorylaimus Andrassy, 1959

Species Mesodorylaimus usitatus Basson and Heyns, 1974
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Order Dorylaimida Pearse, 1942

Family Dorylaimidae de Man, 1876

Genus Aporcelaimellus Heyns, 1965

Species Aporcelaimellus donghwaens Choi, Khan and Choi, 2001
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Order Tylenchida Filipjev, 1934

Family Hemicyclioporidae Skarbilovich, 1959

Genus Hemicycliophora de Man, 1921

Species Hemicycliophora koreana Choi and Geraert, 1971
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Order Tylenchida Filipjev, 1934

Family Hoplolaimidae Filip’jev, 1938

Genus Rotylenchus Baldwin and Bell, 1981

Species Rotylenchus blothrotylus (Baldwin and Bell, 1981)
Brzeski and Choi, 1998
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Order Dorylaimida Pearse, 1942

Family Actinolaimidae Thorne, 1939

Genus Egtitus Thorne, 1967

Species Egtitus andhricus Khan and Jairajpuri 1994
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Order Dorylaimida Pearse, 1942

Family Longidoridae Thorne 1935

Genus Xiphinema Cobb, 1913

Species Xiphinema americanum Cobb, 1913
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Appendix Fig. 1. Mesodorylaimus usitatus Basson and Heyns, 1974. A-B, Female lip regions; C-D, Female posterior regions; E-F, Vulva;
G-H, Female.
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(6) (1)

Appendix Fig. 2. Aprocelaimellus donghwaens Choi, Khan and Choi, 2001. A-B, Female lip regions; C-D, Female posterior regions; E-F,
Vulva; G-H, Young adult of female.
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Appendix Fig. 3. Hemicycliophora koreana Choi and Geraert, 1971. A-B, Female lip regions; C-D, Female posterior regions; E-F, Female.
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Appendix Fig. 4. Rotylenchus blothrotylus (Baldwin and Bell, 1981) Brzeski and Choi, 1998. A-B, Female lip regions; C-D, Female posterior
regions; E-F, Female.
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Appendix Fig. 6. Xjphinema americanum Choi, Khan and Choi, 2001. A, Female anterior region; B, Female posterior regions; C, Vulva; D,
Female.
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Appendix Table 1. Morphometric ratios of adult females and juveniles of Mesodoryaimus usitatus

Character Female Juvenile
N 27 13
L (mm) 1.2+0.8(1.0-1.4) 0.9+ 0.0 (0.8-1.0)
a 31.0£ 5.1 (22.4-47.0) 26.0 +3.8 (22.0-33.0)
b 3.5+ 0.4 (1.8-4.0) 3.1+ 0.4 (1.5-3.6)
c 6.0+ 0.5 (4.7-7.3) 5.8+0.6 (5.1-7.1)
Odontostyle (um) 15.0 £ 0.8 (14.0-16.0) 14.2+£0.4 (13.8-15.0)
Replacement odontostyle (um) - 15.0 + 6.0 (11.0-20.0)
Tail length (um) 210.0 + 18.0 (180.0-227.0) 154.0 + 18.0 (127.0-168.0)
Oral aperture-guiding ring (um) 7.0+£1.7 (4.3-11.0) 5.0+ 2.0 (3.7-10.0)
V (%) 49.0 + 2.6 (40.0-54.0) -
Anus length (um) 35.0 + 4.6 (26.0-43.0) 25.0+3.0 (21.0-31.0)

Appendix Table 2. Morphometric ratios of young adult females and juveniles of Aprocelaimellus donghwaens

Character Young female Juvenile
N 2 2
L (mm) 2.72 +£0.06 (2.76-2.68) 1.1+0.1(1.0-1.2)
a 29.2 + 1.3 (28.3-30.1) 26.0 + 3.6 (23.0-29.0)
b 4.1+0.2 (4.0-4.2)

Odontostyle (um)

Replacement odontostyle (um)
Tail length (um)

Oral aperture-guiding ring (um)
V (%)

Anus length (um)

38.8 + 1.5 (37.7-39.8)
20.0 0.2 (19.8-20.1)
54.8+ 1.3 (53.8-55.7)
18.4+ 0.8 (17.8-18.9)
51.6+ 1.1 (50.8-52.3)
57.4+ 0.8 (56.8-57.9)

3.1+0.2(2.9-3.2)

24.0+ 0.9 (23.5-24.9)
19.3

18.0+ 0.8 (17.2-18.8)

45.6+ 4.4 (42.0-48.0)

10.0 + 0.4 (10.0-10.6)

33.0 + 1.7 (32.0-35.0)

Appendix Table 3. Morphometric ratios of adult females and juveniles of Hemicycliophora koreana

Character Female Juvenile
N 7 10
L (mm) 1.2+£0.0 (1.1-1.2) 0.7 £ 0.0 (435.0-955.0)
a 26.0 +3.5 (22.0-30.0) 20.0+4.2 (11.0-23.0)
b 52+0.3(4.7-5.5) 4.0+£0.7 (2.1-4.7)
c 8.0+ 0.4 (7.3-8.7) -
Stylet length (um) 116.0 £ 4.9 (111.0-124.0) 101.0 £ 9.6 (84.0-114.0)
Replacement odontostyle (um) - -
Tail length (um) 150.0 = 7.5 (137.0-161.0) -
V (%) 87.0 £ 1.3 (85.0-89.0) -
Anus length (um) 34.5+ 5.6 (27.0-44.0) -
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Appendix Table 4. Morphometric ratios of adult males and juveniles of Rotylenchus blothrotylus

Character Male Juvenile
N 6 1
L (um) 808.1 + 181.3 (500.0-944.0) 612
a 32.1+ 5.4 (25.0-37.7) 27.8
b 5.5+£0.8(4.3-6.3) 4.9
c 26.2 + 11.0 (13.9-39.8) -
Stylet length (um) 21.0 +4.2 (13.0-24.0) 24
Tail length (um) 33.6+ 9.0 (22.5-46.0) -
T (%) 94.2 + 3.3 (89.0-98.0) -
Anus length (um) 19.3 £ 4.4 (16.0-25.0) -

Appendix Table 5. Morphometric ratios of adult males of Egtitus andhricus and Xiphinema americanum

Character Egtitus andhricus Xiphinema americanum

N 1 1

L (mm) 1.65 1.71
a 453 50.3
b 3.7 6.6
c 56.9 49.0
Stylet length (nm) 21.0 71.0
Tail length (um) 26.7 31.0
T (%) 55.0 52.0
Anus length (pm) 50.0 34.0
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