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Abstract: [ Purpose ] In order to provide reference for comprehensive prevention of root-knot nem-
atodes disease, the present study investigated and identified the pathogen species and sources of root-
knot nematodes in the understory plantation and nursery in Lancang County of Yunnan Province.
[ Method ] The systematic investigation method was used to investigate the occurrence of Panax no-
toginseng and weeds root-knot nematodes disease and identify the pathogenic nematodes of the P. no-
toginseng and the weeds which under the same habitats in the understory plantation and nursery in
Lancang County. [ Result] Among the three bases, the root-knot nematode of Datangzi nursery base
was the most harmful, with an incidence rate as high as 66.82%; followed by the forest base, while the
Haguoma nursery base was relatively light. After collection and identification, the pathogenic root-
knot nematodes that endangered P. notoginseng and weeds in the forest base and nursery bases were
Meloidogyne hapla. There are 97 species of weeds distributed under the Pinus kesiya var. langbianen-
sis forest, among which two weeds with root-knot nematode disease include Ageratina adenophora
and Centella asiatica. According to the distribution abundance of weeds and the parasitic degree of
root knot nematode, A. adenophora is the main intermediate host of root knot nematode of P. notogin-
seng. The types of weeds in the two nursery bases are basically the same, with 124 species of weeds
distributed, among which 11 weeds with root-knot nematode disease include Rabdosia serra, A. aden-
ophora, Bidens pilosa, Laggera alata, Cassia nomame, Crassocephalum crepidioides, Elsholtzia cili-
ata, Emilia sonchifolia, Anemone rivularis and Siegesbeckia orientalis. According to the distribution
abundance of weeds and the parasitic degree of root knot nematode, B. pilosa, C. crepidioides
and A. adenophora are the main intermediate host of root knot nematode of P. notoginseng.
[ Conclusion ] The pathogenic nematodes which infected P. notoginseng and weeds in the under-
story plantation and nursery in Lancang County were confirmed as M. hapla. The disease of seed-
lings is the main reason for the occurrence of root knot nematode of P. nofoginseng in the forest, and
the pathogenic nematode in the soil of nursery comes from the enrichment of susceptible weeds.
Therefore, the selection of Sanqi nursery grounds, the removal of weeds during nursery and trans-
planting are the key to disease prevention and control.
Keywords: Panax notoginseng cultication in forest; Meloidogyne hapla; SCAR-PCR; intermediate
host
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Fig. 1 Symptoms of P. notoginseng root knot nematode dis-
ease in Lancang County of Yunnan Province
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Tab. 1 Investigation of weed species in P. notoginseng root knot nematode affected areas
N NPT X =B/ % e SEIAR S /%
s 5 4% FAL % AR AR IR
. . . relative average root knot
survey location dominant species rooted weeds
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Note: a) C. nomame (Sieb.) Kitagawa; b) R. serra (Maxim.) Hara; ¢) A. adenophora (Spreng.) R.M. King et H.Rob; d) B. pilosa L.; e) L. alata (D. Don)
Sch.-Bip. ex Oliv; f) C. crepidioides (Benth.) S. Moore; g) E. ciliate (Thunb.) Hyland; h) E. sonchifolia (L.) DC; i) C. asiatica (L.) Urban; j) A. rivularis

Buch.-Ham; k) S. orientalis L.; 1) A.argyi Levl. et Van.
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Fig. 2 Symptoms of the weeds in the intermediate host of the root knot nematode of P. notoginseng in Lancang County
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Note: a) female adult; b) second-stage juveniles; ¢) and d) perineal pattern.
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Fig. 3 Female adult of root knot nematode and perineal pattern



66 Py I )y N = 22 %36 %5

a) Mh-F1/Mh-R1 b) Mh-F2/Mh-R2
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TE: M. DNA BR#ESF o5 CK,. b ARGEE R (ZARE)PAMXTIR); 13 4~6 Hl 7~9. S HINEAKT . R A S I 5 1 s SRk A ™ 0 25
B CK,. ddH,O (FAPEX ).

Note: M. DNA Marker; CK,. M. hapla was from Saussurea costus (positive control); 1-3, 4-6, 7-9. the amplification results for pathogenic nematodes from
understory plantation, Datangzi nursery and Haguoma nursery; CK,. ddH,O (negative control).
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Fig. 4 Detection results of specific primers PCR amplification and electrophoresis for
the pathogenic nematodes of P. notoginseng
a) Mh-FI/Mh-R1 b) Mh-F2/Mh-R2
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TE: M. DNA bRifisrht; CKy. AU RS H ()M IR); 1 BB A, 2. 252, 3. REHH; 4. 5055 5. TRl 6. BFmies; 7. &

T8 —MAL; 9 BUEEL 10 FEEME; 11 56%; 12, LH; CK,. ddH,0 (FIMEXT i),

Note: M. DNA Marker; CK,. M. hapla (P. notoginseng) (positive control); 1. R. serra (Maxim.) Hara; 2. 4. adenophora (Spreng.) R M. King et H.Rob;
3. B. pilosa L.; 4. L. alata (D.Don) Sch.-Bip. ex Oliv; 5. C. nomame (Sieb.) Kitagawa; 6. C. crepidioides (Benth.) S. Moore; 7. E. ciliata (Thunb.) Hyland;
8. E. sonchifolia (L.) DC.; 9. C. asiatica (L.) Urban; 10. A. rivularis Buch.-Ham; 11. S. orientalis L.; 12. A. argyi Levl. et Van.; CK,. ddH,0 (negative con-
trol).

5 HEBERERELHFFRES4 PCR EERIKE
Fig. 5 Detection results of specific primers PCR amplification and electrophoresis for
weeds root knot nematodes in Lancang County
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