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The study was conducted to investigate the infestation and distribution of plant-parasitic nematodes on Chi-
nese yam (Dioscorea batatas) in Andong, Korea. Root-knot nematodes, Meloidogyne incognita was the most
prevalent nematode species which is found from 43 yam fields (81.1%) with high population densities (aver-
age of 450 juveniles/300 cm®). Other nematodes, root-lesion nematode (Pratylenchus spp.) and pin nematode
(Paratylenchus spp.) were less problematic. Density of juveniles (J2) of M. incognita was 10 J2/300 cm® by
August, then increased to 274 in September and 624 in October. The highest J2 density was found at the soil
depth between 40 and 50 cm (1,840 J2/300 cm?). M. incognita was able to infest yam tuber down to a depth
of 70 cm and developed galls outside and brown spots inside. The highest number of females were found at
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40-50 cm (79 females/10 cm piece) tuber from the top.
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ul(Yams, Dioscorea spp.)= 7} @jE AlS2HE 29| 12
A AR 0.2 oF 6000iF0] B33 )11 (Coursay, 1967), 7L
% oF 100158 4140 2 AigichMudiope £, 2012). A0
2 njo] A 44UIHE AEo] 1S4 = Lol o], 7t
Soltk fEuEtelM = A& ¢HE, B Ad A5 A HofA
oF 812 ha H:= 0] u}& AYAlslar Qlom 2T AZAIFe = A &
H|7} 7 sHA X AR E3t HA3] 7}k FAolth
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ake] Zu A7) 4€-109 = Eol|A] oF 2457t Al =)=
o], Aul AR Ho] EAo] A AP Eo| = HY 23 X
ol AZtsto] AulEl= ZaFol Ak AR oA 71 ZA
7h H= BESEE AE7 BRSO E vhof| QlojAE AF
a7t B> Ao 2 LA Qo

AAH SR bhef FE F& 7| FS B SAHS
(Meloidogyne spp.), BE2]% o] X5 (Pratylenchus spp.), BFt
W a)Wo| A Z(Radopholus spp.) 5 100]Fo0] B %o} gt}
(Adegbite %, 2008; Duru Vincent 5, 2015). o] & & Ba|S A
% (Meloidogyne spp.) W] Ak} A4 ahof At &4
< d3l= 7P 583t A5 (Bridge®} Starr, 2007), A|of3
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g7tol A= A ol Ae B uf o] 45% aErial
H31%0] glth(Manyong2} Oyewole 1997).

S fejSAFl B3t A= T2 AN AHES 54
© 2 AILE Q) 0O m(Kim<} Lee, 2008; K|m , 20133; Hwang 5,
2014; Ko 5, 2017), Tho] Bt AT EEL W) Gk ok A3
o8 dL= S2uH(Dioscorea bulbifera) S 7}l 51 = Ba) S A
29| cytochrome oxidase subunit Il (COIl) G714 <€ EA(Han
5 2007)°) 513, 5 Aok Az vish 28 )
W) BAS B, 0} FATA 9] Re)FHF S AL 170t
Ha| g AFolgt= Hi7} Qltk(Lee 5, 2013). & A= =
o} FARIQl AR OHE Ale fhros AR NN £5
o W, A7) WA A, B9 Zold BES 2ARFO 2N
afol WAVl A7 A S Al Badt 7% 42E @
17 etk

Iz 3 e

EAKIY. Sejubet uho} qhmA FAR|Q) HAHRE o
A FHAL} AW A EH (&Y 3632017, 573 128°
27'55") & 537)] A AL HAC 2 RALE AA s THFig.
1B). AFA| 9] QA= ZE |2 A R0 X = A ] A(http://
map.ngii.go.kr/ms/map/NlipMap.do)@} &1}t X = ALo|E
(https://seereal.lh.or.kr/main.do)& #=x3}% 1, ESYF EALS
LY =115t SEZ (http:/soil.rda.gokr/)E, FZE= GIS
(Arc. Info)E o]-&-3}%ith

ES U OAZ Y EFANEsAFY 2=7t w29
2109 Atolo] 537 A& TAFO 2 17 A ) 370 ol4)
o] ZQIEZHE B oF 1,000 cm’E A3t AL &
skoich A5 Hele HA 72 =0 AE e 52 =Y
a1, 3% o] 2 Aol AT WEE FUsHA T F, 1 FolA
300 cm’E F3ta2 7ZFE Baermann funnelf] o 2 22]3}%
thKang 5, 2016). 2447t &, E2]% A%-& counting disho]|
S0 404} SRR AR BAE) S e
2ASE

solEMEe HElH . #"F-El%ﬁ%ﬂl AaE 9AA
o] uh5 AU At A A% 2

o AT 4 215859 AL 10218 ohfo
45% lactic acid7} S0]9= Za}AH Petri disho]] 27]1 Petri
dish $Jol A A1 9tzle] 27 HE S iz 3 Ho] gul sz
7HEA v EeES AASHAH: o] % 22| R-Z 4] perineal

pattern ¥E-& WH5-0] 4004 FsHan]
(Taylor2} Netscher, 1974).

ool A HAst ATt

g ME0 LT Hal 9 HE U UHS 24 9]
sfo QA SR 47} 5742 AHSHT SYRE 109717

1=]
g A Fof| Aot U o2 BEfS A A=

welsho] WAk

EQ 20| MS0| 21 ZAL uhEs BEY 1 m oA Zojrt
2] Wa|7} et ZHEolm 2, F-8-49] uHAH HEE 98}
o] BoF Zlo AZ9 Hazof gt 2APL P asith ol $I3t

T871¢1 1080 4719] ut el 7S Fo = B 2]
H A5 BEE ARSI 2AMH 2 n7E AL Qe B
ol A mke] I AGo] EFUEE Zo] 80 cm7HA] & Tl &
ot 73 7€ 2 10 cm HH 0 2 kS AR stk A
HEGS Aot e R EYS sl A S &

5o AT

‘

Of =X Lj oS ME 2 TAL  EOF XA} SA]9) uf
Zro] A73}ed(Fig. 1A) uf 23] U M| A%0] 7+
J=S 2ALCh v 23 U eSS 7Y HE 24}
£ S 2R 10em HF o2 22 31, 7 Evfuit AAS
0.5 mm FE R ¢ W71 3 0t 37 o) Zao 2 walE

o] A& 3lostHFawole, 1988).
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Anp % ot

ZMXH EU EY. A7t A9 954 S4F
of AT 1718 EY L2 FAEo 3o F WA 61.6 ha
2 YT Al FHAY FYe, A48 A 7|4k
& SAHLE 579 ha, oW A HH 41F2]9] 3.7 hao|th. &
A& OW;‘&I zZYPHoln B A aEZe vl
7} o $-9F 5 (somewhat excessively drained)3t E9Fo] 21.1
ha (34.1%), oF3% (well drained) E%Fo] 28.4 ha (46.1%)2 A
A 9] 70.2% = 7} Bk, w42k F S (moderately well
drained) E9Fo| ¢F 12 ha (19.8%)°|3ItHTable 1).

U}Ql H74e 270] el 502 2 Aak SHE 2

Qlo] Aulidl= dko] EoFx 7 o] g3k tlo| U= a2 B
oou Wl 247 AL e F0F 047 JHA Atk B
whlo] Ui 3j7do] #7] 413 Hgo] Bhe oA 77e]
Hlei7 L s 23ho] e o] S bt AZo] B o
A Aastd 27 o] BEa HoFo] FA] ot AdE o] Boixl
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Fig. 1. Distribution and population density of root-knot nematode (Meloidogyne incognita) in Chinese yam (Dioscorea batatas) area in An-
dong, Korea. (A) The distribution map and population density of juveniles. (B) Growth of Chinese yam tuber. (C) Percentage distribution of
densities of juveniles of M. incognita in Chinese yam cultivation fields (n=43).

Table 1. Drainage classes of area cultivating Chinese yam (Dioscorea batatas ) in Andong, Korea

Drainage classes (ha)

County
S.E.D. W.D. M.W.D. Total, n (%)
Andong Pungcheon-myeon  Gwangdeok-ri 6.6 49 1.7 13.2(214)
Gisan-ri 7.2 12.2 4.5 23.9(38.8)
Sinseong-ri 35 11.3 6.0 20.8 (33.8)
Yecheon Jibo-myeon Sinpung-ri 3.7 - - 3.7 (6.0)
Total, n (%) 21.0(34.1) 28.4 (46.1) 12.2(19.8) 61.6 (100.0)

S.E.D, somewhat excessively drained; W.D., well drained; M\W.D., moderately well drained.
o ¢l ot ARl 29 By o2 ATt E  m2 Fosldag Ao yzkEd,
o
3 Eofo] ZAS] 80%0lu] oA 2% HiSORIORE B Of KfHHX| ME B8 W UE. HF v A4 =] 4

Fo 2 HAH o2 v Afufjof ATt EFoIir & vt 59 FF W UEE Table 29 Aok AEH A&7
FT EJo|AE 870 ZFeeko] @S AL, Sa7t L8y & a3 HE(Meloidogyne incognita), X% (Paratylenchus
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Table 2. Nematodes found from farmer’s fields for Chinese yam (Dioscorea batatas) cultivation at harvest time in Andong, Korea

Nematode genera

No. fields with nematode (%)*

Mean No. of nematodes/300 cm’ soil (range)

Plant-parasitic nematodes

Meloidogyne spp. 43(81)
Paratylenchus sp. 4(8)
Pratylenchus sp. 1(2)
Free-living and predatory nematodes

Cephalobida 22 (42)
Rhabditida 6(11)
Mononchida 5(9)
Dorylaimida 17 (32)

454 (12-1,680)
56 (8-200)
4(4)

203 (40-800)
29 (4-80)
6 (4-8)
29 (4-144)

“Total of 53 fields were examined. n/Nx100 (n=number of times individual nematodes occurred, N=each sample size).

-2

SIO B po)dF 5 3719 &ol3itt (Table 2). 25 Fe|SA
52 537 A4 % 4370 Aol AEHoIB1%) 5 nh
ARl A 7HE QA w22 E A Fa7t A=A F0l Tk
W5 30| W7t E9F 300 cm® § 1,0000}1] o]4Fel x|
2 57 AA(11.6%), W=7} 100-5001}2]Q1 EAFo] 207 A A
(46.5%) .2 T3 5 ZAA M) o Aol A & W7} A
Zejo] voll 4 Be) B A5 a7k 42e Aoz 2T
(Fig. 1A, C). Atu 5-(1983)°f 2J3}9H v} (Dioscorea rotundata) $t
£7] g WABHF 55 12500k BEHLS B 40%
o] f=3Fo] ZrASFATHY 31% 1, Mudiope 5(2012)2 2] %
Aol FH=H =R A= oF 17%, 24 pot AHl A] F 30%
Seepo) Z2HTkR s}t Ea Wel S A o] 2o 717
S 717 5 B2 7ol vlsf oF 24l o W= A AxEo] A
 7Hs 71%ko] ZolEA| Hcka RISt W AF o] 7
® mhi mh] Qjopiio] Te T A7HE Bol % vt B
of o} G HIA|H, ZoF X717} =oAL Fof == ZolEA
= tHCarneiro <, 2002).
uhg shsiehs AT AAAS & BB AF, BeoliE
(Pratylenchus spp.), HrUHEE R0 A5, W1 AS- R (Helicoty-
lenchus spp., Rotylenchus spp., Scutellonema spp.), =214

1:19, oNF

A% (Rotylenchulus spp.), 2% (Hoploaimus spp.), <+
E41%(Criconema spp.), Y1Z41%(Tylenchorhynchus spp.), &
X Z(Trichodorus spp.), Y415 (Aphelenchoides spp.), Bt =
X% (Longidorus spp.), AX1%(Xiphinema spp.) 5-°] X311 B}
QlthHAdegbite 5, 2008; Duru Vincent 5, 2015). o]®H X A}o]
A HEE 87|84 F 5 F X Z (Paratylenchus sp.) Tk B2]
’5‘401 A2 (Pratylenchus sp.)-& 1 7WA|5=7F o) A1 B3 E3h

T2 2 Uehd uf 37 & S AR g Ao 2

A% T AR AYF opo A MalE HE 7h AR A9
o2 Aol gt gefFAS Ve gttt o= vt Ay
HjZ] Yol A o2 AlE7| A F) b)) BelE o] 713

Zayo] FERITHE )30 AT AT} $A151%THAdeg-
bite 5, 2008; Mudiope &, 2012; Duru Vincent -5, 2015).
BB A9 AR A 5 4450] AEHU

71878459 7 HEAl Autell 24 Yelyta U= 1%
0|& W& 2§43 (Cephalobid spp., Rhabditidae spp.)©]
=}, I th2e 2 A Z(Dorylaimida) T} A4
(Mononchidae spp.) <=2 2 =3¢tk
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HEEMSe B S s vk AR AEE mhoflA] B
S X% ZZ3}o] perineal pattern FEjZ 54 A3k, M. incog-
nita2 A= chFig. 2). Bl 20 Aslet & 4L S

AS A A = " w2 A Sl 3ol vl SastE,

RXTT=TT=E

A S E°1, M.incognita®] 73-5-lli= 7, E7H, AIAZ(C. intybus),
1 B 222|(B. oleracea var. botrytis italiana) -
2= 9JtH(Kim =, 2013b).

71] 2(B. oleracea), 4
SAEE e ST T

=L X0 A
T m= T

Fig. 2. Perineal pattern of Meloidogyne incognita from Chinese yam
(Dioscorea batatas) in Andong, Korea.
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AT U Wshe Fig. 33k ot Auke] 4] 5 d1719l 59
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39 FASHgITHLee 5, 2013). Tk 69 SHE7dRE A
&7t Ap2p7] Al2sl 8-99 sk Atolel] A 70% U] = A
L 109714 gttt
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Fig. 3. Monthly changes of number of juveniles of root-knot nema-

tode (Meloidogyne incognita) in soils of Chinese yam. Average of
four locations. Vertical bars are presented the standard error.

% sl o} kgl v ALS Siet vt AERl) 4% U
ZAHe 5-8RTHE 10970] ALSte Eat kel EoF A
%2AHZo] 20 cm) T} B 22 40-50 cmelA] o] Rof iz Aol

T 413 B AE0) FIHES 5T 4 S Folt

¢

o =% Lf #a|SME 2 ZAL 4
o} 17 9] Fel= Fig. 4AL}H 2 B4 173 vla) 7
QR o) Zo] WAYSHHAL MF Y] Y= 2o T
Hetk #ajg g0l ut Ao Eoi7t A E §
toH zAof DatZo] Aot 22 et =lar
1S A0 2 H3tAIA 24 B © 2 Yepdth(Fawole,
1988). ZA QoA B3t {-Fol daEH o] §F
52 2A Q= 2F0f AYsto] AL AY 2 EYS
2 19 A Erk(Fig. 4B). 471 o) A= ute] Z| Ao A= 5
P35S G50 YAREE o]t ZgH = t}23) #a
Z Az 9 HAgYolthFawole, 1988).

B2 rrrlo
R m
DN ox
o M o

i

L~

HOIE MERE. 1l 3] EY ol HelSAF /5
S=o} up W5 o] BT i) BEFAFLS Fig. 59 2
T}, EOFO] MWal 5 1% §-5-2 0-20 cm 2O E%F 300 g
T 623-768ut2] L Zo A& FHY d=7t F7hstcr} 40-
50 cm Zolo| A= 1,84008] AR 71 =L TS HY O
o 0|3 ok7} 7hAstg] o1} ESF 70 cm Zo|7HA] Ml E Ao
AL o] = URHH o & R RO AZ7 Mg E
4] 15-30 cmo]] E-3£3tch= B 31(McSorley$} Dickson, 1990)

= FAHA o E Felddh 71348 B AETIA
5] A RE| FFE vA= 5237 2492 (Brodie,
1975; Esfahani, 2009) 79t uj o]= #a]7} Zlo] Yj2j7}= ut
AufA] A FE32 o] £ 0 2 A7hEr.

Egg mass

Fig. 4. Chinese yam (Dioscorea batatas) tuber infected with root-knot nematode (Meloidogyne incognita). (A) Comparisons of infested and
uninfested. (B) Brown spots on Chinese yam tuber were infected with M. incognita.
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Fig. 5. Vertical distribution of juveniles in soil and female in tuber of Meloidogyne incognita on Chinese yam (Dioscorea batatas). (A-D)

Sample 1-4. (E) Average of four locations.
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