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Effect of Chitosan, Wood Vinegar and EM on
Microorganisms in Soil and Early Growth of Tomato

Jeong, Soon-Jae - Oh, Ju-Sung + Seok, Woon-Young -
Kim, Jeong-Han - Kim, Doh-Hoon - Chung, Won-Bok

With treatment of Kitosan, Wood vinegear and EM(effective microoganism) which
farmers call it as substance in fertilizing, conditioning and disease control
substances, authors in vestigated on microorganisms change in soil and ealy
growth characteristics of tomato. The results were summarized as follows :
Among foliar application of kitosan, wood vinegear and EM(effective
microoganism) treatments diluted by chitosan 500 times solution level was
effective considering growth of tomato as compared other dilutions and control
plot. Change of microorganism number in the soil for cultivation of tomato was
increased with microorganism treatment plot as compared with control plot.
Specially chitosan 500 times solution level showes the most significant effect.

Key words : chitosan, wood vinegar, EM(effective microoganism)
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£ A< 20043 39 REH 8Y7A FolUEm B455F FetAE ¢ 20A Pot(@25%
20cm) NP2 FAFES FAF EntEAFIELRH, FolA 102)E AHEstae &
A AB/AAA = 71 B, B2 D EME AHE ST Pot A1l AMS@ ESLS Ry
EE ANt AgAE UEL J1EA, E29Y 9 EME 2+ 10040, 50040, 1,0008) 3
Mejo g 3t tizTFE X33t 10/ A FE T3, 3utEo 2 AP en, AeF3
AXEFE 1052 34T 71EA, S22 9 EM AHEe 4] 109 Ao FFE 393,
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AP F3), 1995) ZAZ)E0] Z8te] AA ST
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EntE AR EFEA L $EAZTH EY SEEH(EEDEA, 1998)0] F3t 4
AEdth 281 EX VA E ZAE nBAEAAE Ay A ESS AN & ES
£ AHAF F, 7= AQ0mm)E A A 0.85%(w/v) Nacl @Fsoll A O A g
ALgEt] M EAA S AeF § & FFEE YT FHuA HE mdies EY
e uAEe] F75E AsE AAEYHPump, H. H. and H. Krist, 1988). A& o] A}&3
Agule] FREE AR AFE AE3HE Tryptic Soy Agar(TSA), WAl#& MEsie
Actinomycetes Isolation Agar(AIA), YWt FFolo] MMl A-83}= Potato Dextrose Agar
(PDA)°ll 50pg/1¢] Chloramphenicol-S #7] A3t o, E]Ze|nlE AEst=d A3t
+ malt Extract Agar(MEA)® S A Z Chlorotetracyclin® 20pg/1 M”13 WX & AL&3}%
o A A =2% uYELS 30T 693 vigdt F4E FEUSFE SIS
T ol AYuAE AMEEte AsdE E nAESY AEFe] F AR AlLle)
Rt

B ARl AR 71E4L, S22 3 EMO RH0 e AELS <Table 1>3 2o,
ANdel A8 EFY] 42 I <Table 2>9 2o

Table 1. Chemical properties of substances for experiment on microorganisms.

Macro nutrient elements(%) Micro nutrient elements(%)

Division pH
T-N | P.Os | K:O | CaO | MgO Cu Fe Mn Zn
Wood vinegar | 3.3 0.04 0 0.03 0 0 0 112 0 7
EM 44 0.06 0 0.04 0 0 0 87 0 0
Chitosan 3.6 0.01 0 0.78 | 0.69 0 0 561 0 0

Note : EM(effective microoganism)

Table 2. Chemical composition of soil in the experiment.

pH EC P,Os oM Ex. cation(Cmol/kg)
(1:5) (ds/m) (mg/kg) %) K Ca Mg
6.0 0.5 84 1.8 5.76 352 149

m. g= & 0F

71ELE, B2 gl EMS =2 22k 1008 49, 5000 34 R 1,0008] 34y
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7154, 229 U EME FEUE AT BF] EY MBE <Table 3>ol4 Biw
o o] AUt FHF Aol Tk

i

Table 3. Chemical composition of soil in the chitosan, wood vinegar and EM.

Item pH EC P205 OM Ex. cation(Cmol/kg)
(1:5) (ds/m) (mg/kg) (o) K Ca Mg

Treatment be. | af. | be. | af. | be. | af | be. | af. | be. | af. | be. | af. | be. | af.

Control 60 | 55| 05|05} 8 | 26| 1.8 ]| 1.6 |576| 3.61{352 (327149112

EM 100 59|54 |05|04 ) 8 | 31 (1713 |574]463]352(326/|149 123

EM 500 60| 56|05 |04 | 8 | 29 |17] 14 |575|461}352 328,149 12.1

EM 1000 | 60 [ 56 | 05| 04 | 82 | 30 | 1.7 | 1.4 | 574 |4.65|352|38.1 149|135

CT 100 59|54 |05]05| 8 | 32|19 14|575|463(352(359,149 124

CT 500 60| 54|05 ,05| 8 | 31|19 13|575]|395|351]366|149113

CT 1000 60 | 54| 05|04 | 8 | 29 | 1.8 | 14 |574399(353 378|148 125

WV 100 60|53 10505 | 84 [ 32|19 15 (574|461 3521387149113

WV 500 60 | 54 { 05105 | 84 | 28 | 1.9 | 1.3 |575] 4.64| 352|388 149|122

WV 1000 | 6.0 | 54 | 05| 04 | 83 [ 29 | 1.8 | 14 | 575459354 (379|148 13.7

Mean 60 | 54|05 |05 8 |[818| 1.8 1.33]|439|042]352|1273| 149 (123

Note; be. : before experiment, af. : after experiment.

EM 100 : EM activity liquid 100, EM 500 : EM activity liquid 500, EM 1000 : EM activity liquid 1000,
CT 100 : Chitosan 100, CT 500 : Chitosan 500, CT 1000 : Chitosan 1000, WV 100 : Wood vinegar 100,
WV 500 : Wood vinegar 500, WV 1000 : Wood vinegar 1000.

184, B2 9 EM Ao & EuE 239 ZAA HIE <Table 4>ollA Hut
9} Zo] EntE REFE 49 14Y¢0l F3 17U HFHoR PULRE F 49 299U(1AD,
59 22923h), 69 239@3ahell 4zt 239 AA A HIE B 1A AN B 2%
o] 15.8lcmE A E3tollE TR Aol fUen, 24 ZAIAE HBEEE 53] HA
Z zAP e Y 4837cmZ 13 AL HE] B 32.56cmy o] A I8 A
Aol = 71 EA MM T Ao, AgztdEs F1EA 50081 X 2]l A 51.16
cmZ 7 Ak 33 ZANAME QUATE 93] HA F 2AEEY HE 88.73cmE 2
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ZF Aol Hlaf g 4036cmut 23] AT I8 AAAE T EA>EM> Exde
olgem, Atells 71EA 5008H A2 FolA 100.14cm2 7 AT o) de) AdE
aoratd 2ol vlg] 1B, x4 3 EM A TolA 2ol djlen, 187 AA
FellE 71240l & AA ) Hg 23] AU

Table. 4 Changes of plant height with the chitosan, wood vinegar and EM on the tomato.

Fem Plant height(cm)

Treatment Ist 2nd 3th
Control 17.25a 44.25¢ o131
EM 100 17.45a 49.81c 85.35e
EM 500 17.74a 49.57¢ 89.61c
EM 1000 17.78a 49.58¢ 89.35¢
CT 100 17.78a 50.08ab 89.38¢
CT 500 17.80a 51.16a 100.14a
CT 1000 17.81a 51.09ab 98.69b
WV 100 17.35¢ 44.32¢ 83.68f
WV 500 17.34a 44.51e 88.68d
WV 1000 17.58a 49.38cd 88.73d
Mean 17.63 48.83 90.40

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

Note; EM 100 : EM 100, EM 500 : EM 500, EM 1000 : EM 1000, CT 100 : Chitosan 100, CT 500 :
Chitosan 500, CT 1000 : Chitosan 1000, WV 100 : Wood vinegar 100, WV 500 : Wood vinegar
500, WV 1000 : Wood vinegar 1000.

71E4, Hx9 3 EM Ao mE ErtEe] 45 B FAEHL <Table 5>0lA Bewt
o 2ot AS 542 g4, 9%, 947 2 9932 vz v 71BN, F&2Y ¥ EM
ATl A Azt 71EAL 5008y MEFeA tha FEEA el Mzl 7
E4F 50009 oA g, G, 94 2L 893 T3] 40.25cm, 34.92cm, 14.2470, 1,504
em’Z 7} kE 3ot

EntEe RAEHE 4HED FJFe AT HEL 25970 Aen, dFL BT 13379
gl ® &7 20278 B 114.03gRth £/ Jvelgth 3187 AAA 71BN, 529 9
EMZtoll = 71E4 A7 Tha F3stgon, 53] 71 B4 50081y M ToA I 2 3
& 742 3.1270, 154.59g°1 At}
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Table 5. Effect of growth characteristic and fruit characteristics of substances treatments
on the tomato.

Item Leaf Fruit
length width number area number weight
Treatment (cm) (em) | (No) (em’) (No.) ()

Control - 33.83a” 33.11 13.01d 1,006h 2.02f 114.03j
EM 100 38.94b 33.66g 13.33¢ 1,316g 2.56¢ 131.37¢
EM 500 39.83ab 34.13d 13.66b 1,355¢ 2.55¢ 130.12f
EM 1000 39.93ab 34.36¢ 13.53b 1,403¢ 2.98b 138.51c
CT 100 39.93ab 34.06¢ 13.70b 1,368d 2.58¢ 132.21d
CT 500 40.25ab 34.92a 14.24a 1,504a 3.12a 154.59a
CT 1000 40.20ab 34.76b 14.18a 1,489b 3.01ab 140.24b
WV 100 38.30c 33.36h 13.21¢c 1,311g 2.25¢ 120.60i
WV 500 38.28¢c 33.83fF 13.45¢ 1,338f 2.39d 127.33h
WV 1000 38.39¢ 33.85f 13.30c 1,343f 241d 129.10g
Mean 39.33 34.10 13.62 1,381 2.65 133.79

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

7184, 229 9 EM Aol 2 JELFFY FAFH U= <Table 6014 HH, 1
2H4Y 299, FEA ) 23]) HEATF SHAME HHF 19.152 A F3F Aol= o
ERUA rom, 235 22, EHAE 53)), 3XH6€E 23, EHAE 9F)EAA = A
87)7t0] A4S Q24T T 2/ AL BAL, AAE 7| E0] 22,
EM X gl vl3] gE4aFo] thd EJ}Th

Table. 6 Change of chlorophyll contents by the different charactics of substances.

Ttem Chlorophyl! contents(SPAD value)
Treatment Ist 2nd 3th
Control 19.15a 29.13i 35.84h
EM 100 19.20a 30.52h 36.14g
EM 500 18.65a 32.14g 39.70e
EM 1000 19.05a 36.25¢ 42.56d
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Ttem Chlorophyll contents(SPAD value)

Treatment Ist 2nd 3th
CT 100 19.24a 38.81b 45.76b
CT 500 19.51a 41.05a 47.36a
CT 1000 19.35a 41.00a 47.53a
WV 100 19.03a 33.94f 39.53ef
WV 500 19.15a 37.62¢c 44.73¢
WV 1000 19.20a 37.53cd 44.70cd
Mean 19.15 36.54 43.11

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

JEMN, B2 @ EM AIA -39 EotE Au] EF] uFELE HEYTERE EYE
At AF, A3, ESZd )l BT £8 AR Ao b8 2okFig. 1, 2, 3,
4> YA - Fo| Ayt AlFe W 7184, 529 9 EM AE A EdE AFHsS
ZAEE Nl T 26.28x10° CFU/gol Y EnfEE F8F 3 Ald4E AR A4 gz
TFE A% A A FolA JES, Exd 9 EM M Ao HlF i S/ AFE B
Atk 71E4A, 229 9 EM HolE F1EA 50090 A2 TN 50.67x10° CFU/gR
23.39x10° CFU/gE 713 %ol Alg+7t $718ich. Hed - F9 AMddsFE g Aods
12.67x10° CFU/gel g om, EntEE 83 Fo| AFETE AT A 7B B2
2 EM AAztellE dizTel vls) ozt Fvlatgou EM 50080 Xl Foll A 12.52x10°
CFU/g2 Tha ZAstdth Hd. 3o Edmdnise] Wde M2 HolEs 1433x10°
CFU/gol o, EnlE 48 Fo& UZ27E T334 A XIFdA b IR oy o
A% AL QAT AP AT 71 EA 50081 F I EA 1,00001Y M FollA 24 25.67
x10° CFU/g 2 2621x10° CFU/gE 7} ol F7lstd el EdIduts ¥YAAY F30E
E23l= W3 F%o| 24 Rhizoctonia®t Z-E& AN ESAEE Wl E dodl= BUd
< AEE B} Hold Ao 2 4vA U= vAUEo|tHAhmad, J. S. and R. baker, 1987).

e Wals HE 7B 229 9 EM XA HAFSFE 15.33x10° CFU/gOI S
ov, EnlE $£8 Fo HHFFE AR A3 2TFoA 1543x10° CFUEE [ A=A
ARG 3t ZrEtgod, vlAEAA HETAAME A SIS 187 AL
dlE 71EA 50081 2 7)1 EA 1,000019 A FM F3] 20.67x10° CFU/gR WAFF7}
74 ol F71std ey At T3 Aole Ut ol iAo E JEAANEE E
F F MY A5 E F7HAA P94 AMEE GAAIIE FEE sted B AgdA
5 71EAF HE A FA FFo] BEulEA] E AR o R HAsto AE}E Ao
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Figure 1. Change in bacteria number in the soil cultivation of tomato.
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Figure 2. Change in fungi number in the soil for cultivation of tomato.
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Figure 3. Change in tricodema number in the soil for cultivation of tomato.
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Figure 4. Change in actinomycetes number in the soil for cultivation of tomato.
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