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Anti-tobacco mosaic virus activity of VFB and its effect on
ultrastructure of Nicotiana tabacum
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Abstract; [Objective] The experiment was conducted to evaluate anti-TMV activity of VFB and ex-
plore its mechanism. [Method) Taking Nicotiana glutinosa and Nicotiana tabacum as the host material,
the anti-TMYV activity of VFB in vitro was tested by local lesion and histopathologic changes of leaves of
N. tabacum were observed by TEM. [Result] The results showed that VFB displayed significant inactiva-
tion,the inhibition rate of necrotic local lesions was 44. 41%, 55. 62%,64. 43% after mixing VFB with
TMYV for 0.5,1 and 2 h. VFB had a good preventive effect on TMV infection to N. glutinosa,the preven-
tive effect reached 54.33% (24 h) and 55.60% (48 h) treated with VFB water solution for 50 times. VFB
also had a therapeutic effect on TMV,the therapeutic efficacy was 36. 15% treated with VFB water solu-
tion for 50 times. The results of electron microscopic observation showed the ultrastructure of leaves of
N. tabacum infected by TMV was altered partly. After VFB treatment, TMV particle decreased significant-

ly, the disorganization of chloroplast and mitochondrion was mitigated,and VFB induced tobacco to produce
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a great deal of osmiumphilic bodies. [Conclusion] The VFB had the ability of inactivating TMV.

Key words: botanical pesticide; VFB;tobacco mosaic virus;induced resistance; histopathology
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Table 1 Inhibiting effect of VFB on TMV in vitro

- FEBEEL No. of lesions/ half leaf

330 25 % il i i /0

P tnsceation tine i e Lo
Treatment CK

0.5 14.90 8.29 44.41 ¢

VFB (50 X) 1 15.12 6. 71 55.62 b

2 16. 56 5. 89 64.43 a

0.5 21.09 12.48 40.82 ¢

EE A(50X) Virus A 1 16. 20 7.75 52.16 b

2 13.00 5.75 55.77 b

T < [ 50 B0 5 bn AN 7 7 8 % 3878 28 Duncan’s i &R 22 M TE Po.os K P E2ZREHE . FERR.

Note: Data within a column followed by different letters show significant difference at Py o5 by Duncan’s multiple range test. The same be-
low.
2.2 VFB 3 TMV #3152 ol = 5 0 Sk 54. 3300, 46. 8800, 42. 67X Al

2 2 AT LIFE N, VEDB R B B3 TMV %t 55.60% ,48. 57% .44, 07% ., VFB 50 1% i B W AE
MR 42 Gy, W VEB 24 R0 48 h J5 4% #p 24 h BB BOR W E TR EE A 500 5 H B
TMV, &3 H 50,100 F1 200 1% H B AT TMV () M 48 h B B RCR ) 22 5 A 3% .

* 2 VFB3 TMV #1132 89 7 B 3L R
Table 2 Inhibiting effect of VFB on TMV infection

HEF e 7] A B KK
iR 257 (tE 25 f5) /h W B AT 8 No. of lesions/ half leaf =/ %
Pesticide Inoculation time Dilution multiple Kb %t Bg Inhibition rate
(after treatment) Treatment CK

50 22.00 10. 05 54.33 a

24 100 22.25 11. 82 46.88 b

VFB 200 18.75 10. 75 42.67 b

50 22.00 6.55 55.60 a

48 100 6.67 3.43 48.57 b

200 10. 73 6. 00 44.07 b

B A Virus A 24 500 24.95 14.05 43.70 b
48 500 10. 84 5.00 53.88 a

2.3 VEB3 TMV Hiafr R TMV B4 5 i) 0 i R A B L v 50 485 # B

MNE 3 ATLLE M FERFP 24 h Fiti2h, VEB XF 30§ RACk 36.15% , H 5958 A TH B 25,
* 3 VFBXf TMV 158 A9 #0 & 3 R
Table 3 Inhibiting effect of VFB on TMV replication

" T AR B/ A et K BEEL No. of lesions/half leaf
HER 2 5] L i/ %
Pesticide Dllutlon At 2 X I Inhibition rate
multiple Treatment CK
50 17. 41 11.12 36.15 a
VFB 100 11.44 7.44 34.97 ab
200 15. 67 10. 89 30.50 b
WA A Virus A 500 23.81 14. 19 40.42 a
2.4 VFBXEE TMV 8 H A B8 & PR I B, 22 5500 I I DR 200 B 25 D A i A DR EE
R SEUF S BT B IR AR i R 20 L A AR AR D i
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Bl 1 4b¥E 6 dJ5 VEBXHEG TMV {35 50 A7 - P 20 88 45 4 19 52
a—d. J® Y TMV 6 d J5(a.c,d. X14 5003b., X29 000);e—1f. 2 VFB HiBhikb i 6 d 5 (e. X43 500;f. X 29 000);
g—h. % VEBIRYF A3 6 d J5 (g, h. X 14 500)
P. TMV JgG 8K F ; V. /N5 Os. WEE UKL ; Ch, IRER4K s CW. 41 LEE 5 S. 38 BHRL s Me. {4 s My. SRS HE; Mu, 2k, TEIFE.
Fig. 1 Influence of VFB treatmention after 6 days on TMV particles and

associated structure in leaf cells of N. tabacum
a—d. Infected by TMV after 6 days(a,c,d. X14 500;b. X29 000) ;e—{. VFB protection treatment after 6 days(e. X43 500;{. X 29 000) ;
g—h. VFB therapy treatment after 6 days(g,h. X 14 500)
P. TMV particles; V. Vacuole; Os. Osmiumphile bodies; Ch. Chloroplast; CW. Cell wall;S. Starch granule;

Me. Membranous bodies; My. Myeloid body; Mu. Multivesicular body. The same below.
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Fig. 2 Influence of VFB treatmention after 12 days on TMV particles and

associated structure in leaf cells of N. tabacum
a—c. Infected by TMV after 12 days(a,c. X 14 500;b. X58 000) ;d. VFB protection treatment after 12 days(X43 500) ;
e—f. VFB therapy treatment after 12 days(e. X 43 500;f. X29 000)
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