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The Effects of Wood Vinegar on Growth and Resistance of Peppers. Jeong, Ji-Hyun, Da-Eun Jeong, Su-
Jin Lee, Keyung-Jo Seul, Choong-Min Ryu!, Seung-Hwan Park!, and Sa-Youl Ghim*. Department of
Microbiology, Kyungpook National University, Daegu 702-701, Korea*, 'Laboratory of Microbial Genomics, Sys-
tems Microbiology Research Center, KRIBB, Daejeon 305-333, Korea — This study was carried out to investigate
the effects of wood vinegar on growth and resistance of peppers. It was observed that heights and dried weights of
the peppers treated with diluted wood vinegar were increased, especially 1:500 diluted wood vinegar was the most
effective. The Wood vinegar also showed antibacterial activity against Xanthomonas axonopodis pv. vesicatoria
directly. The growth of X axonopodis pv. vesicatoria was completely inhibited when incubated for 12 hours at 30°C
with non diluted wood vinegar. The peppers applied wood vinegar did not show induced systemic resistance after

injecting X. axonopodis pv. vesicatoria.
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Fig. 2. The effects of wood vinegar (WV) on dried weights of
peppers. 1:500 diluted WV were the most effective in growth of

peppers.
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Fig. 1. The effects of wood vinegar (WV) on heights of peppers. Panel (A) and (B) show that 1:500 diluted WV were the most effective

in growth of peppers.
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Fig. 3. Antibacterial activity of Wood vinegar (WV) against X. axonopodis pv. vesicatoria. Panel (A) and Panel (B) shows that 1:500
diluted WV inhibited growth of X axonopodis pv. vesicatoria effectively. 1:10 and 1:50 diluted WV showed low antibacterial activities.
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Fig. 4. ISR activity of wood vinegar (WV) against X. axonopo-
dis pv. vesicatoria. Panel (A) The leaf of pepper treated with 0.5
mM BTH. Panel (B) The leaf of pepper treated with 1:100 diluted
WV. Panel (C) The leaf of pepper treated with 1:500 diluted WV.
Panel (D) The leaf of pepper treated with 1:1000 diluted WV. The
leaves treated with BTH were symptomless (positive control). But
the other leaves treated with diluted WV showed severe symp-
toms. ISR activity was not observed.

vesicatoric®l] W& & FARAE RS & 5 3lsiH
ot Bzofo] mre] WS ATH BFe] W
AMRE S glSS HoiFT) ESE ISRojERE 2% 36
A Bl g 313 243 B AYPS FEEle ) B2
o] ISR DL Holx) e Halsjsic, Bxae 1
o] QAL 28} X axonopodis pv. vesicatoria®l| 3t
e FFYYL Bol 5 w82 5% o) & A
AeAA A B8 7Pl JlemE e v g d

o




44  JEONG et al.

7} &AL o) FolAcl & Aolct.
LArel 2

97 Y 7P @A I 3060060
41HD120)2] A 4e] oJ3te] FaiE|g]ow, o]e] 1A} =
Y.

REFERENCES

1. Huh, K. S, E. D. Jeong, and U. H. Paek. 1999. A study on
odor removal of landfill site leachate by pyroligneous liquor.
J. Kor. Environ. Sci. Soc. 8: 607-610.

2. Jang C. S. and H. D. Seok. 2001. Policy directions for the
general use of charcoal and wood tar in agriculture and
livestock. LLARERIEHTZE 9: 28-37.

3. Jeong, C. S., L J. Yun, J. N. Park, H. K. Jang, J. P. Kang, S. J.
Lee, T. S. Jo, and B. J. Ahn. 2006. Effect of wood vinegar
and charcoal on growth and quality of sweet pepper. Kor: .J.
Hort. Sci. Technol. 24: 177-180.

4. Jun, S. I, G H. Lee, and G S. Sel. 1998. Pathogen, insect
control in plants and apple, pear freshness maintenance by
pyroligneous liquor. Res. Natural. Resour. 1: 91-97.

5. Kim, I. 8., S. W. Park, J. H. Choi, E. Y. Lee, S. H. Lee, and
S. K. Chung. 2005. Volatile substances and physicochemical
characteristics of pyroligneous liquor. Kor. J. Food Preserv.
12: 656-661.

6. Kim, Y. C. and J. W. Lee. 1993. Pyroligneous liquor in low
pesticide which it contributes in quality production. Kor:
Material Horticul. Res. Assoc. 6: 105-119.

7. Lee, J. C. 1998. Soil preservation by pyroligneous liquor and
charcoal. Res. Natural Resour. 1: 85-89.

8. Lee, S. C and B. K. Hwang. 2005. Induced of some defense-
related genes and oxidative burst is required for the
establishment of systemic acquired resistance i Capsicum
annuum. Planta 221: 790-800.

9.Lee, S. Y, J.K. Lee, S. K. Lee, S. G Ye, J. H. Jung, and B.
H. Hwang. 2004. Effects of wood vinegar from Quercus

10.

11

12.

13.

14.

15.

16.

17.

mongolica on the growth of plant pathogens and radish
seedlings. J. Kor: For. Soc. 93: 380-386.

Lee, Y. S., K. S. Kim, H. J. Kim, J. W. Kim, S. H. Chung,
and S. J. Lee. 1999. Effects of charcoal and charcoal wood
extracts on the population change of bacteria and hot pepper
plant growth and root and fruit development. J. Agr: Sci. Inst.
of Agr. Sci. Kangwon Nat. Univ. 10: 78-81.

Padidam M. 2003. Chemically regulated gene expression in
plants. Curr. Opin. Plant Biol. 6: 169-177.

Ryu, C. M., J. F. Murphy, K. S. Mysore, and J. W. Kloepper.
2004. Plant growth-promoting rhizobacteria systemically
protect Arabidopsis thaliana against Cucumber mosaic virus
by a salicylic acid and NPR1-independent and jasmonic acid-
dependent signaling pathway. Plant J. 39: 381-392.
Takahara, Y., K. Katoh, R. Inaba, and H. Iwata. 1993. Study
on odor control using wood vinegars. Jpn. J. Public Health
40: 29-38.

Yu, S. H. 1998. Development general control of disease and
insect by unpolluted biological resources in organic
agriculture. Control of tomato leaf mold using disease gray
blight, cucumber powdery mildew and Trialeurodes
vaporariorum, tomato root-knot nematodes of chitosan,
vinegar, pyroligneous liquor. Kor: J. Plant Pathol. 14: 24-28.
Yun, B. K., I. J. Park, Y. K. Yoo, W. N. Hou, B. W. Kim, and
Y. W. Kim. 2004. Effect of application levels of wood
charcoal powder on onion (Allium cepa L.) growth and soil
physicochemical properties. Kor: J. Intl. Agri. 16: 162-167.
Yun, B. K., L. J. Park, Y. K. Yoo, W. N. Hou, B. W. Kim, and
Y. W. Kim. 2004. Effect of particle size of wood charcoal
powder for onion (Allium cepa L.) growth and soil
physicochemical properties. Kor. J. Intl. Agri. 16: 222-228.
Yun, B. K., . J. Park, Y. K. Yoo, W. N. Hou, B. W. Kim, and
Y. W. Kim. 2004. Onion (Allium cepa L.) growth and soil
physicochemical properties by application of wood charcoal
powder made from five tree species. Kor J. Intl. Agri. 16:
229-235.

(Received Feb. 20, 2007/Accepted Mar. 20, 2007)



