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The Effect of Treatment of Woody Charred Materials on the
Growth and Components of Tomato and Chinese Cabbage

Jeong, Soon-Jae - Oh, Ju-Sung - Seok, Woon-Young * Cho, Mi-Yong

A research was conducted to investigate the effect of treatment of woody charred
materials such as wood vinegar, charcoal, and mixture of wood vinegar and char-
coal on the growth and components of tomato and chinese cabbage. The effect of
treatment of woody charred materials on the growth and components of tomato the
research findings are as follows. The total number of soil microorganisms increased in
the groups treated with woody charred materials compared with the control. The
fruit number, fruit length, fruit diameter, fruit weight, hardness and sugar contents
of tomato did not show significant difference in all plots treated with woody
charred materials, but the plot treated with wood vinegar + charcoal showed rela-
tively higher values in general. Vitamin C contents were shown higher in the plots
treated with woody charred materials than the control, and among the treatment
plots. The effect of treatment of woody charred materials on the growth and com-
ponents of chinese cabbage the research findings are as follows. The soil chemical
components did not change before and after the treatment of woody charred
materials. The total number of soil microorganisms increased in the treatment plots
compared with the control, The leaf length, leaf width, inner leaf number, plant
weight, and head weight of Chinese cabbage treated with woody charred materials
were in general larger than the control. Among the treatment plots, the plot treated
with wood vinegar + charcoal showed slightly higher values. The contents of
minerals in chinese cabbage such as Ca, Fe, K, Mg and Mn were higher in the
treatment plots than the control.

Key words : woody charred materials, wood vinegar, charcoal
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B AP 20079 495E 89744 Fohstn FHEF 92 Wl FAtGo,
S AFEEATE AT EGS 4€Y 290 60x340cme] A S E H|
S WE ¥ 102 9 HH 1000kgS A 8T ThE 49 8ol 7} A2l Tl BT R B

g3 Fxos 7HRE A&t HgAe T FUF 27 “FEEEE )
107 300kge Al8-8kAaL, Hx2H A= ﬁi%‘(iﬁiéﬁﬂ) 500H 34 HE Egel &
Fohlth 1eja Hxda 5 S84 = HEH(300kg/10a)& ¥ Ede] A2 v,
Tz 5008 3]4HE AFSAT dE2T= EU}E By ABTIEFS AL A4
< 30x50cm FACS R g U 109 FHE 39 (HASRE Fx o 500u] M HE FHAE
3 zTe THEFE BFSAT. AT 2T, ST, 8T,
Bxd+5g E&AT 5 M AYTE T G R g At 2AIES
FANP AT ZA IR Fdte] AASTh AS2A B FERARE B8] 39 A4
zb it e ARl AgE2Ahe 2%, 474 32 QAT 2ARIIAL, s 4
s R 3Fo] 40g o) EVEES sty g, 3, 3, A B 3 58 FA

ErtE AU vEgd

CEA
A gmle 718 HAVIE FEI F IAEY St FE9S HPLC B4 2 BEANSAL E
E -

A= RS Aol A 4—113]% AF A LT A & TsolA FS F 20mesh A=
AA zASt pH(LB)= B A& 500 S/ 26mls 71k & 7hg AolFdA 143t %
%] & SUNTEX Digital pH meter(MSH-ZOD, Korea)Z &743}93, EC(1:5) = B A& 5g°l
ZH5 25mls 713 & 71F Ao]F A A 1A17F WX & Conductivity electric meter2 =73 3}
Atk F71ETF A2 60mesh A Z A4 EF AIE 199 0.4N-KCr.07 &< 10ml-S 7138}
o] 387 £ F ko] K,Cr,07% 0.2N-FeSO4(NH,), SO 6H,0 &40 & HAa4ch
822 ESkA|E 5g0] Lancaster A& 20mlS 713 & 1087F 1&g 3=31e] Amo-
nium molybdatee] A © 2 WAMA|AH EFA|F 59l Bray No. 1 F& 50mlS 713 & 5
7+ 1% 2Z3ke] Amonium molybdate= A F HlA ZAGStGAnh X8 o] ES
&3 T AXFZE A7) (Liberty Series I ICP-OES, USA)E =4 3}4-2 Cad 317.933nm,
K2 766.490nm % Mg 279.553nm= =433t
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E AMgEt A& H o TREZ AU Sk &
o] FFE AFE AAEAT Aol AHES deujA|e] FRES g AldS A
Tryptic Soy Agar(TSA), WS A¥ 3= Actinomycetes Isolation Agar(AlA), ¥u+ F3o]
o] A®o] A}-&-3}= Potato Dextrose Agar(PDA)oll 50xg/¢2] Chloramphenicol2- g7 AL8-3}
Aom, Eg Y ntE AEst=d AME-3= Malt Extract Agar(MEA)ll 34 2] 2 Chlortetra-
cyclines 20pg/t H743E WiAIE AFEsth &S AR Al B AT AR 30T
o 24zt wi¢fsle] dE FR2YSFE AL, 380 B EgAHrle= 30T 549
7t el P4 F2YSFE AR

B A& 9] A= SAS package programS- o] &3t ar, A8 HFgE 59X HE AL Duncan’s
multiple range test(5% =)ol 2]3}%th

EvtE AIEH EYY o)sled AR 2 ES vAESF 244 Table 1, 29 2t}

Table 1. Chemical characteristics of the soil used in experimental soil of tomato

pH EC P,0s oM Ex. Cation(cmol/kg)
(1:5) (mS/m) (mg/kg) (%) Ca K Mg
5.6 2.8 684 1.9 4.6 37 21

Table 2. Microorganisms number of the soil used in the experimental of tomato

Bacteria Acinomycetes Fungi Trichodema Total microorganisms
(10%fu/g) (10%fu/g) (10%fu/g) (10%fu/g) (10%fu/g)
528.5 19.8 21 18 552.2

2. SAEsEo A7t v A5 B AR vAe 9%

B AEE 20079 9UFE 119744 Foleta FqE 392 ol N Sasigion,
EolE ARAE & 5D WsdA wF 1@% AR FAESS IMFRIATH
&AMtk A8 B 99 4% 10a F HH] 1,000kgS A3 the 99 790 7
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TEATE 799 A 97) 5 AT 283 AW T2+ 412 ICP Optical

Emission Spectrometer(ULTIMA2 CHR)E ©]-8-3}4 Ca, Cu, Fe, K, Mg, Mn ¥
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Table 3. Chemical characteristics of the soil used in experimental soil of chinese cabbage

pH EC P,0s OM Ex. Cation(cmol/kg)
(1:5) (mS/m) (mg/kg) (%) Ca K Mg
5.8 27 681 1.9 45 3.8 2.0

Table 4. Microorganisms number of the soil used in the experimental of chinese cabbage

Bacteria Acinomycetes Fungi Trichodema Total microorganisms
(10°cfulg) (10°cfulg) (10°cfulg) (10°cfulg) (10°cfulg)
5314 205 25 1.7 556.1
mZ o

1 5293tz A7t BErkze] A5 8 AWdRel vAs 9F

Table 5. Properties of woody charred materials of the experimental soil of tomato

Ex. Cation(cmol/kg)

Treatment pH EC P20s OM
(1:5) (mS/m) (ma/kg) (%) Ca K Mg
Wood vinegar 5.7 2.7 656 2.2 4.5 34 2.1

Charcoal 5.6 2.9 659 21 41 3.5 1.9
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Treatment pH EC P,Os oM Ex. Cation(cmol/kg)
(1:5) (mS/m) (mg/kg) (%) Ca K Mg

W+ C 5.9 3.0 677 2.0 42 31 1.8

Control 5.6 2.8 675 2.2 4.3 3.4 1.9

P,Os; available phosphorus, OM; organic matter, Ex. cation; exchangeable cations. W+C; wood vinegar+
charcoal.
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Table 6. Change of microorganisms number in the soil for woody charred materials of

tomato
Treatment Baacteria Acin%mycetes Faungi Tricgodema Total mi(éroorganisms
(10°cfu/g) (10°cfu/g) (10°cfu/g) (10°cfu/g) (10°cfu/g)
Wood vinegar 551.9" 219 a 2.0M* 35 a 579.3
Charcoal 540.4 225 a 1.9 32 a 568.0
W+ C 548.5 22.7 a 19 35a 576.6
Control 530.1 199 b 2.0 19 b 553.9
L. S. D(P<0.05) 17.31 1.15 0.25 0.49

N.S. : No significant differences among the plot.
Note : W+C; Wood vinegar+Charcoal

2) BAEIEZe| Melt E0IES] A% U UL OjXs ¥
BAYEES B2, Be ¥ Bt BUEEAYS sho] ErlES AN o A%
49 274, 37 2 AAFS 2AS ATE Table 734 2k 29, 37 L AAFE 5

?_]_ o] N =
2 oL A E A ko (p<0.05), =4S thE oA 112.32cmZ = A E3HE 2]
g Ztoll= T3 2fol= glloy Hxd Ao
AL hxFoAA 1.6lcm= A EEEo] H|3| =4
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1 1,1869% =2 & 5}% Ao Bl =A JEga, &
7&@1% 2 Aole ey %E%E S8 oM 1,181gC. 2 tUAa =

Table 7. Effect of woody charred materials treatment on the growth characteristics on the

tomato
Treatment Plant height Stem diameter Fresh weight
(cm) (cm) (9/per plant)
Wood vinegar 117.11M 158V 1,179M*
Charcoal 115.21 1.57 1,174
W+ C 115.37 1.59 1,181
Control 112.32 1.61 1,186
L. S. D(P<0.05) 4.80 0.10 11.52

N.S. : No significant differences among the plot.
Note : W+C; Wood vinegar+Charcoal

ZAestEQ Bx o Zek 9 ZXA+EZEE 23S slo] 3450 40g o|¢] EVlEES
t JJ% B Table 8, 9, 10, 113}
FrolAdo] AA A gkgrom
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) m&

Table 8. Effect of woody charred materials treatment on the fruit number on the tomato

Treatment 1st 2nd 3rd
Wood vinegar 5.31N 6.12N° 6.11M°
Charcoal 5.28 6.11 6.09

W+ C 5.32 6.15 6.12
Control 5.27 6.14 6.11
L. S. D(P <0.05) 0.08 0.04 0.05

N.S. : No significant differences among the plot.
Note : W+C; Wood vinegar+Charcoal.
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Table 9. Effect of woody charred materials treatment on the fruit length(cm) on the

Ho

tomato
Treatment 1st 2nd 3rd
Wood vinegar 543V 5.48N* 5,55
Charcoal 5.41 5.44 5.55
W+ C 5.45 551 5.58
Control 5.43 5.45 5.56
L. S. D(P <0.05) 0.04 0.07 0.05

N.S. : No significant differences among the plot.

Table 10. Effect of woody charred materials treatment on the fruit diameter(cm) on the

tomato

Treatment st 2nd 3rd
Wood vinegar 5.35" 5.40" 5.36"°

Charcoal 531 5.29 5.35

W+ C 5.37 541 5.42

Control 5.32 5.35 5.37
L. S. D(P<0.05) 0.06 0.12 0.08

N.S. : No significant differences among the plot.

Table 11. Effect of woody charred materials treatment on the fruit weight(g) on the

tomato
Treatment 1st 2nd 3rd
Wood vinegar 178.31M* 180.15"* 180.52"*
Charcoal 176.25 176.19 176.57
W + C 178.91 180.87 183.68
Control 177.18 179.65 178.95
L. S. D(P<0.05) 3.24 4.38 4.95

N.S. : No significant differences among the plot.
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Table 12. Effect of woody charred materials treatment on the hardness (m/em) on the

tomato
Treatment 1st 2nd 3rd
Wood vinegar 0.78"* 0.76™* 0.77"*
Charcoal 0.75 0.75 0.76
W+ C 0.79 0.78 0.78
Control 0.74 0.74 0.75
L. S. D(P <0.05) 0.04 0.03 0.03

N.S. : No significant differences among the plot.

Table 13. Effect of woody charred materials treatment on the sugar contents (BX) on the

tomato
Treatment 1st 2nd 3rd
Wood vinegar 5.2N 5.6™ 55N
Charcoal 5.0 55 55
W+ C 53 5.6 5.7
Control 5.0 52 5.4
L. S. D(P <0.05) 0.3 0.3 04

N.S. : No significant differences among the plot.
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Table 14. Effect of woody charred materials treatment on the vitamin C contents on the

tomato
Treatment Vitamin C(mg/100g)
Wood vinegar 10534 a
Charcoal 9312 b
W +C 8.380 ¢
Control 7442 d
L. S. D(P <0.05) 0.72

2. SAEsEo A7t v A5, ALl viAe IF

1) SEEE=ES| M|Vt £ 0|zl dZEnt njM=40] 0jx= d&

EAgsEQ 529, 58 3 XA+ BG4 E ot wMFE AN o AE E
o] o3ty JAS FARSE A= Table 159 2ow, A2 A5 BESS EA3 A7
AE] 2+ T3 2ol fATh

Table 15. Properties of woody charred materials the experimental soil of chinese cabbage

Sivision oH EC P,Os OM Ex. Cation(cmol/kg)

(1:5) (mS/m) (mg/kg) (%) Ca K Mg

Wood vinegar 6.0 3.0 661 23 4.3 3.7 2.2

Charcoal 5.7 2.9 663 2.2 4.2 3.4 2.0

W+ C 5.9 29 659 2.0 42 3.2 1.9

Control 58 2.7 668 2.2 43 34 24
Ags = Rxd, 55 gl X A+RSEJA 2 E ot wiFE A A o Al
d A3 EF AELS Aol vlal A2l Fof &

ZAVe AFE Table 163 2t} A

Uw%#—t— %ﬂfz BAFE BIou e 1+ FElg akole itk vAE Fole Alds
2! I, 2AG3E AitdE ExA+2gE 84T

ol 4 560.90x10°cfu/gZ 7}F Bgtth AT 2 Egzdrise tda 718 ¢S BY

i, SA"sE Aeitde FxAq+5gE ATl va w3t
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Table 16. Change of microorganisms number in the soil for woody charred materials of
chinese cabbage

Treatment Baecteria Acin%mycetes Fémgi Tricgodema Total mi%roorganisms
(10°cfu/g) (10°cfu/g) (10°cfu/g) (10°cfu/g) (10°cfu/g)
Wood vinegar 558.5" 229 a 22 a 35a 587.1
Charcoal 551.2 219 ab 2.6 ab 34 a 579.1
W +C 560.9 231 a 21b 39 a 590.0
Control 532.9 202 b 2.2 ab 24 Db 557.7
L. S. D(P<0.05) 11.50 1.15 0.17 0.35

N.S. : No significant differences among the plot.
Note : Wd+C; Wood vinegar+Charcoal

24988 B2, 2y B2A+B2UEEA 0] BT R 4S5 97, 9
% G D GGRE 2AR AAE Table 1794 2R, AL AN FO4L AR
A SITHp<0.05). FFE A AT FAR AolE G, BABAE A 2
2B EEGA TN 3128mE EUTH GEL Z2A+2REEANT B gzl
A 8 2025z =9tk A7E Y4RT A4 FE A9FE AAD fFelge 9
B9 ggton} gAReR BeATAN AVNE BRI, ATE AT WPFE
BrolsBRE A )Tl 222102 e Ae TR o Eik

Table 17. Effect of growth characteristic of woody charred materials treatments on the
chinese cabbage

Treatment Leaf length | Leaf width |Outer leaf number| Inner leaf number | NO. of leaves
(cm) (cm) (ea/per plant) (ea/per plant) (ea/per plant)
Wood vinegar 31.01M° 20.20M° 15.35™° 42.05"% 58.40"%
Charcoal 30.39 20.19 15.43 41.47 56.90
W+ C 31.28 20.25 15.40 4221 57.61
Control 31.22 20.25 15.40 42.02 57.42
L. S. D(P <0.05) 0.22 0.19 0.17 0.58 0.72

N.S. : No significant differences among the plot.

2AdstEel Bxol, B R Bxo+BUE NS shol MR FEEE), TEOK
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Table 18. Effect of growth characteristic of treatments woody charred materials on the

chinese cabbage

Treatment Weight of plant Head weight Head height Head width
(kg) (kg) (cm) (cm)

Wood vinegar 5.34N* 422N 30.52"* 20.32M*
Charcoal 5.29 4.19 30.37 20.43
W+ C 5.35 4.30 31.15 20.61
Control 5.35 4.29 30.53 20.65
L. S. D(P<0.05) 0.08 0.12 0.17 0.38

N.S. : No significant differences among the plot.

E4egs 5 Hxd, B 9 XA+ Ee T84S st w3 AU F7]49E<] Ca,
Cu, Fe, K, Mg, Mn % ZnS #2J3F Zy}= Table 199} 2t} Ca, Fe, K, Mg ¥ MngH&F&
2ol vls] EdestEX gl thh =4 Yeldor, EdestE At e ¢4F
gk e dth

Table. 19. Effect of woody charred materials on the mineral elements on the chinese

cabbage (Unit : ppm)

Treatment Ca Cu Fe K Mg Mn Zn

Wood vinegar 10,651 ¢ 6.39 b 68.35 a 43,614 ¢ 3,505 a 17.83 a 5161 a

Charcoal 10,840 a 6.15 ¢ 67.06 b | 44461 b | 3451 b 1775 b 51.14 b

W+ C 10,685 b 6.84 a 68.33 a | 47,262 a | 3312 c 1775 b 5154 a

Control 10,615 d 6.37 b 6387 ¢ | 39851 d | 3103d 1747 c 5137 b
L. S. D(P<0.05) 14.10 0.10 0.84 21.27 5.49 0.05 0.25

“Means seperation in columns by Duncan’s multiple range test at the 5% level.
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