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Abstract

Biological and serological assays were conducted with overwintered roots of tobacco and
red pepper, capsule of tobacco, and several species of weeds in order to check whether those
tissue could serve as a natural source of effection of tobacco mosaic virus (TMV) to field tob-
acco plants in the spring. Also in this study TMV occurence was surveyed at several different
stages of tobacco growth to see if a natural source discussed above has anything to do  with
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actual appearance of TMV at fields. The results are as follows:
1) The most critical period for TMV infection was the time when tobacco plants were han-
dled with human hands; in the case of the modified polyethylene film mulching system it

was at transplantation and when this modified system was changed

to the regular system,

and, in the case of the regular polyethylene film mulching system, the time was at transpl-
anting and at primary sucker control by hands.
2) Roots of tobacco and red pepper were found to carry infective TMV even after overwinte-

ring in the soil.

3) Out of 38 weed species belonging to 22 families examined, only two species, Solanum nigr-
um and Physalis alkekengi var. franchetii were shown to be naturally infected with TMV.
4) TMV was isolated from capsule tissue, but not from immature anther of tobacco.
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Table 1. Increase in TMV infection rate to tobacco with time

Mulching No. of plants Infection rate (%)
Cultivar
system observed May 17 May 27 June 12. July 19
2,280 Hicks 0.8 4.4 6.8 16.1
MPM*
1,440 B.Y.104 1.7 14.6 21.9 56.0
RPMes 840 B.Y.104 0.3 1.7 16.0 32.0
1,290 B.Y.4 0.1 0.9 29.6 33.2

* MPM : With the modified polyethylene film mulching system (MPM) the cultiver Hicks was a
transplanted on April 10 and the other B.Y.104 on April 18, The system was changed into
the regular mulching system (RPM) on May 2 and May 12 for Hicks and B.Y.104, respectively.

** RPM : With the regular polyethylene film mulching system (RPM) both cultivars were

transplanted on April 24.



Table 2. Assay of TMV Infectivity from Tobacco (Hicks) Roots Oerwintered in Fields.

No. of local Symptoms on**  Serologi-
No. Places collected lesions* tobacco cal*** Remarks
1 2 3 “Hicks” reaction

1 . Suweon, Gyeonggi-Do 0 3 5 M mM + For 19 samples from
2 ” 3 7 5 M -+ No.1 to No.19
N - L
;' : g g g x Mal i QO The fields were plowed

: once each in the fall and
6 ” 1 6 4 M + Spring.
7 ” 4 6 0 M +  OMost of the tohacco
8 o 1 3 4 mM + roots were pulled out
9. ” 1 0 4 mM —+ in the fall.
10. " 1 1 1 wMm +
11. # 1 1 1 — —
12. ” 0 2 2 — —
13. ” 0 0 0 — —
14. ” 1 1 4 M +
15. ” 3 3 4 M +
16. ” 3 1 1 M +
17. ” 2 2 5 M +
18. ’” 2 3 0 mM +
19. ” 6 2 3 M mMal +
20. Cheongw on, Chungbuk 4 0 5 M + For 15 samples from
21, ” 0 0 0 _ _ No.20 to No. 34
29 ” 0 0 0 - —  OTwo crops cultivation
2 : s 2 2 oW b e flloved b
24, ” 0 0 0 - T O The fields showed severe
25. Youngweol, Gangwon-Do 0 1 1 - infection of the bacteri-
26. ” 0 0 0 - - al wilt in the previous
27. # 0 0 0 — year.
28. ” 0 2 0 - —
29. ’ 0 0 0 — —
30, ” 0 0 0 - —
31. ” 3 3 0 M +
32. " 4 2 2 M +
33. ” 0 4 2 M +
3. # 0 0 0 — —
35. ” 13 7 18 M mMal -+ For 5 samples from No.
36, ” 12 17 5 M + ;5 to l\t‘O- 39 ficeed out
37. " 29 138 W M + O Neither were the fields
38. ” 24 14 11 M + plowed, nor were tobacco
39. ” 18 24 19 M mMal -+ roots pulled out.

*

%

Number of local lesions were counted per leaf of Nicotiana glutinesa.

M [ Mottling
Mal . Malformation

mM : Mild mottling
mMal  Mild malformation

*** The reaction was carried out with the immuno-diffusion test using antiserum against TMV

+ : Positive reaction
— . Negative reaction



Table 3. Assay of TMV Infectivity from the Red Pepper Capsicum annuum

Roots Overwintered in Fields*

No. of local lesions

Symptoms on Serological

No. Places collected

1 2 3 tobacee “Hicks” reaction
1. Suweon, Gyeonggi-Do 0 0 0 - —
2. ” 4 1 0 mM +
3. ” 0 5 2 M Mal +
4. n 2 4 0 M +
5. " -0 0 0 - —
6. Youngweol, Gaﬁgwon—Do 7 2 3 M Vb** +
7. " 3 2 5 M Vb +
8. ” 0 0 1 — —
9. ” 2 8 7 M +
10. # 0 0 0 - —
11. " 0 0 0 — -
12. # 0 0 1 - —
13. Cheongwon, Chungbuk 4 1 0 M -+
14. o 0 0 0 — —
15. Chuncheon, Gangwon-Do 0 0 0 — —
16. ” 8 8 4 M mMal +
* This experiment was done in the same way as shown jn the table 2.
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Table 4. Assay of TMV Infectivity from Weeds Collected from March to September.

NI No Weed species Hypersensitive* Symptoms on Serological
reaction tobacco “Hicks” reaction

1. Potentilla supina — — _
2. Duchesnea chrysantha — — -
3. Izeris dentata — — _
4. Lactuce indica var. laciniala — - —
5. Youngia japonica — — -
6. Evigeron annuus — — -
7. Commelina Communis — — _
8. Calystegia japonica — — _
9., Calystegia hederaceae — — _
10. Physalis alkekengi var.franchetii + M +
11. Solanum nigrum + M 4
12. Mazus japonicus — — _
13. Viola seoulensis — — _
14. Viola keiskei var.okuboi — — _
15. Stellaria aquatica — — -
16. Acyhranthes japonica — —

17. O=zalis corniculata _ — —
18. Polygonum perfoliatum — — _
19. Polygonum lapathifolium — - _
20. Polygonum aviculare — — _
21. Rumex crispus — — _
22. Rorippa atrovirens — —_ _
23. Capsella bursa-pastoris — — _
24, Arabis glabxar — _ _
25. Chenopodium album var. centrorubrum — — —
26, Kochia scoparia — — _
27. Salvia plebeia — — —
28. Portulaea oleracea — - _
29. Barbarea sibirica - — _
30. Draba nemorosa — - _
31. Chelid onium majus var.asiaticum - — —
32. Aeschynomene indica — — —
33. Cephalonoplos setosum — — _
34. Cirsium macckii var, koraiense —_ — —
35. Sonchus oleraceus - — —
36. Tarazacum platycarpum — — _
37. Digitaria adsgendens — ' — —
38. Equisetum arxzense v — — —

* The positive (+) reaction means that inoculated leaves of N.glutinosa show local

necrotic lesions.
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Table 5. Assay of TMV Infectivity fr(/)m Capsule and Immature Anthers of [nfected Tobacco

No. of local lesions*

Samples :
1 2 3 4 5 6 7 8 9 10
Capsule :
12 8 21 24 15 12 7 16 28 21
Anther 0 0 0 0 0 0 0 0 0 0

* Average number of local lesions on 3 leaves of Nicotiana glutinosa.
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