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Occurrence of plant parasitic nematodes in Codonopsis lanceolata field
and its damage by Meloidogyne hapla
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ABSTRACT : This study was conducted to survey plant-parasitic nematodes and their damages on
Codonopsis lanceolata Trautv at 116 fields of 15 major cultivation areas in Korea. Among the 9
plant-parasitic nematode genera detected in the fields, Ditylenchus citri, Meloidogyne hapla, M. incognita,
Pratylenchus neglectus, Tylenchorynchus clayton were identified. M. hapla Chitwood showing the highest
field infection rate of 61.9% followed by Tylenchus spp. 16.1%, Pratylenchus neglectus 7.8%, Ditylen-
chus citri 5.1%, and Helicotylenchus sp. 5.1%. Average field infection rate of root-knot nematodes in
2-year-old C. lanceolata was 67.0%, and the average plant infection rate was 60.2%. The average yield
decrease rate was 10%. The damage rate by the root-knot nematode increased as the cultivation year
extended in Jeonbuk province, and the damage was also higher in flat land than in mountainous areas.
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#E % 0] BIEQckCho & Han, 1986; Cho er al.,
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Fig. 1. Sampling places and major Codonopsis lanceolata cultivation areas surveyed on distribution of plant-parasitic nematodes in Korea.
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Table 1. Nematode species and detection rate from 116 fields of Codonopsis lanceolata in Korea, 2003

. Detection No. of fields by population density )
Nematode species Locolity of occurence’
rae(%)  Total 1~10°  11~100 101~500  >500
Aphelenchus sp. 0.9 1 1 Gyeonggi Pocheon
Jeonbuk Jinan, Jangsu, Muju
Ditylenchus citri 5.1 6 5 1 Gyeonggi Gapyeong, Yangpyeng
Bukjeju
Gyeongbuk Yeongyang
Helicotylenchus sp. 5.1 5 2 3 Gangwon Hoengsung,Pyeongchang
Gyeonggi Gapyeong, Yangpyeng
Meloidogyne hapla 61.9 73 1 14 38 20 except Gyeonggi Pocheon
Meloidogyne incognita 34 4 2 Ulleung, Bukjeju
Pratylenchus neglectus 7.8 9 1 6 Ulleung, Bukjeju
Rotylenchus sp. 1.7 2 1 1 Gyeonggi Gapyeong, Bukjeju
Tylenchorynchus claytoni 0.9 1 1 Bukjeju
Jeonbuk Jinan, Muju, Buan
Jeonnam Suncheon
Gyeongbuk Yeongyang
. 16.1 19 14
Tylenchus spp > Gangwon Hoengsung
Gyeonggi Gapyeong,Yangpyeng
Ulleung
Xiphinema sp. 1.7 2 2 Ulleung

* See Fig. 1 for exact location

® No. of nematodes per 300 ml of soil.
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Sampling Cropping  Infected Infected No. of No. of No. of Fresh root weight(g)
Locality date history  field rate plant rate juveniles/ galls/plant egg sacs Healthy Infected Decreasing
(year) (%) (%) 300 ml soil /plant rate(%)
Jeonbuk
Jinan Jun. 24 2 66.7 70.0 489.0 94.2 96.9 22.7 20.3 10.6
Muju Jun. 25 2 62.5 74.0 824.8 107.6 107.4 26.3 23.7 9.9
Buan Jun. 28 2 75.0 78.3 2,2133 125.9 126.7 234 20.1 14.2
Jangsu Jun. 29 2 100.0 67.5 319.0 55.4 55.9 227 20.1 11.5
Jeonnam
Hwasun Aug. 6 2 25.0 58.8 117.0 332 335 233 21.8 6.4
Suncheon Aug. 7 2 66.7 47.5 136.5 17.3 18.0 22.3 20.8 6.7
Gyeongbuk
Andong Aug. 13 2 100.0 57.5 2955 56.2 56.2 23.0 20.8 9.6
Yeongyang Aug. 14 333 50.0 312.0 48.0 531 23.1 20.8 9.1
Ulleung Oct. 23 84.6 60.6 185.0 438 46.8 29.1 272 9.3
Gangwon
Hoengsung Sep. 3 68.8 66.7 1,961.7 97.9 102.3 25.8 22.6 12.4
Pyeongchang  Sep. 4 2 75.0 533 2257 67.0 72.4 21.9 19.5 11.0
Gyeonggi
Yeoncheon Sep. 18 66.7 575 303.0 54.0 56.1 21.6 194 10.2
Gapyeong Sep. 19 66.7 47.5 140.0 25.7 29.1 21.7 19.8 8.8
Yangpyeng Sep. 19 333 55.0 126.0 37.3 39.8 21.5 199 7.4
Jeju
Bukjeju Nov. 18 2 80.0 58.3 4833 58.5 59.7 259 22.6 12.4
Average 2 67.0 60.2 542.1 61.5 63.6 237 213 10.0
o1 527 $:40] 15% ALAL M (Cho & Han, 1983), A5} 201055 ol Aol glek ) o)
nRekel TR WEAL ¥ AY Q%A BEE A9 Rellde) EINGE, 3AFE L EF W 43T
a1, S ErEe B mlF 2202 AokDi Vit et =7} **7?211% ARG 2 Aol A=t (Fig. 2),
al,, 1992) 3 3512 M, Kim & Choi(2001)&= B2} E o= Fgbo] B Ao nis) A4-& gol] 7] il
MZo] Fol L 50% LA Azl Rust ALE sepElon, g Sase] dee Ax3l
o Bz} Avke sy 9ok F7} FUVETE 48] Fkete 21 olate] At EG
3 P EHEFO) o3 T A AAHCT Ve
i BN R PR e DR E
e Ao R el 590 O g Wi, [ e etod |
2001)5} 2ol, Y4717} ThE E AT AE 3} O rseoment p | 3
Beel Aol & ozt gk s o), S o g § o =0 e
Aol G FuRe ol T YeE At § 1 8
& ol Slsirt ek i |2
£ 700 5
[«
Awpdsd =3 ° °

EA ol A A=A, FAREA], oA 2 whEol Afuy
TS ﬁ%—oﬂ oI Jal & AR At 2
T Ahdrrt dojda= wokAl,

O
& 91 22 Fgolglon, Eu) 430 o

Buan

Localities and cropping histories

Fig. 2. Occurrence of M. hapla on Codonopsis lanceolata by
different localities and cropping years in Jeonbuk province, 2002.
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Table 3. Damage status of Codonopsis lanceolata by M. hapla from different localities and cropping years, Jeonbuk province, 2002

No. of rootlet

Locality - .Cropping No. of No. of Fresh root weighf(g)
history (year) galls €gg sac Healthy Infected Healthy Infected  Decreasing rate (%)
1 29.8 30.8 258 24.1 10.1 9.3 79
Jinan 2 94.2 96.9 22.7 279 2.7 20.3 10.6
3 228.1 231.0 39.1 40.0 49.9 41.4 17.0
1 54.4 58.0 26.7 253 12.4 11.9 5.0
Muju 2 107.6 107.4 30.8 30.6 26.3 237 9.9
3 237.2 247.4 40.5 38.6 54.1 48.7 10.0
1 39.9 419 20.6 26.6 12.3 10.9 11.4
Buan 2 125.9 126.7 36.0 36.8 234 20.1 14.2
3 267.1 268.6 455 46.7 48.7 38.9 20.1

* Twenty plants per field were investigated.

Table 4. Split plot analysis of damage status in Codonopsis lanceolata by M. hapla from different localities and cropping years, Jeonbuk

province, 2002

Fresh root weight decreasing rate (%)

Locality

1lyr 2yr 3yr Average
Jinan 7.9 10.6 17.0 11.8 ab*
Muju 5.0 9.9 10.0 83 a
Buan 11.4 14.2 20.1 152 b
Average 8.1 a* 11.6 b 157 ¢

* In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.
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