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Effect of Microbial Product on Microorganisms in Soil and
Growth of Chinese Cabbage

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

This study was conducted to investigate the effect of different concentrations of
microbial products on growth of chinese cabbage and microorganisms in soil. Two
different levels of microbial products, such as 50 times and 100 times diluted
solutions of chitosan, wood vinegar and EM activity liquid, were treated for foliar
application. The results were summarized as follows : Among foliar applications of
microbial products, 100 times diluted solution of chitosan was effective on growth
of chinese cabbage comparing to other levels of dilutions and untreated control
plot. The number of microorganism in the soil tended to increase under the
treatment of microbial products compared to control plot. Especially, the numbers
of the bacteria and actinomycetes were estimated 73.67x10° CFU/g and 34.00x10°
CFUl/g, respectively, under the treatment of 100 times diluted solution of chitosan.
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B AT 2 712 Bo AH2E AL SRR FE AR B 3 EFNF, A2
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H EFAE AHE VR AFFAA 4268 AHe) 17 4L F asdM FA8 %
20mesh A2 HA A S pH(1:S)= EY A& Sgoll 374 25mE 718 ¥ 718 AojF
HA} 12]2F W] & SUNTEXDigital pH meter2 243191, EC(1:5) EY A& 5go] =
74 25ml& 713 ¥ 78 AolFEA 1417 %X ¥ Conductivity electric meter2 &3 3}
o $7158F £4L 60meshA] 2 HA EYF A& 1go] 04N-KCr0; £ 10m-L 715+
387 #Y F A KiCry0r& 0.2N-FeSOs(NHi), SOs 6H:0 §4 02 ZAs¢r}.

FERILLS EYAE 5gol Lancaster J& 20me 713 ¥ 1083 g A&39
Amonium molybdate®] Mo 2 WMA|H EYAF 5go| Bray Nol I 50m-g 713+ &
5% I® HE3t9 Amonium molybdate2 H4] & nl4 &3t APA olLL EY
< A2 F AFFEAVIZ SH3AG

AE EGY v E ZAle HBEARE M3y A ESY FARES AW F E
¥ HHOZRE o] 10em7tAe #E AFT F, 71 A(20mesh)Z 4] 0.85%(w/iv)
Nacl BT o] @AY v5 AR E AHESt wAEAAY Meg 2 7 FRE=
AU A HE =uHo g B vAEY F7E AFE A8 cHPump,
H H and H. Krist, 1988). Aol AME-§ HHujAe] FHIE Iyt AF& A¥se
Tryptic Soy Agar(TSA), *}T-& M3} Actinomycetes Isolation Agar(AIA), Yyl T g o]
9] Mo Alg3}= Potato Dextrose Agar(PDA)O)| 50ug/1] Chloramphenicol- 2 §H4 A}&-3}
dov, EgIZrE Adsled ALESHE malt Extract Agar(MEA)o] 32342 Chlorote-
tracycling 20pg/1 718 Wi A& ALE31c) A iR 223 v]PEL 30T 6Y3F
gt FHE I4E SHNAT F T o) HHuAE AMREo] A AE v
AEEY BT F AR AsAoh
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Table 1. Changes of soil component before and after using microorganisms.

pH EC P,0s oM Ex. cation(Cuol/kg)
Treatment (1:5) (ds/m) (mg/ke) (%) K Ca Mg

be. | af. | be. | af. | be. | af | be. | af. | be. | af. | be. | af. | be. | af
Control 63 | 64| 23|21 |81 |819|24 |23 ]063]| 061127127 43 | 42
EM 50 63 | 64|23 |23 8180|2423 1{063]|0.63|127]|126} 43 | 43
EM 100 63|63 (23|19 |81 81724 |24 063 061127128 43 | 41
Chito 50 63 | 62 (23|20 (821|818 24| 25]|063)]|063|127|129| 43 | 44

Chito 100 | 63 | 64 | 23 | 2.1 | 821 | 816 | 24 | 23 | 063 | 0.62 | 127|126 | 43 | 43

WV 50 63 | 63|23 |21 |81/|80)24|25]|063]061|127]127| 43 | 43

WV 100 63 | 64123 |19 |811!819|24 (23 063 064|127 | 128 | 43 | 42

Mean 6.3 | 634 23 | 206|821 | 818 | 24 | 237 0.63 | 0.62 [ 12.7 |12.73| 43 | 426

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

EM 50 : EM activity liquid 50, EM 100 : EM activity liquid 100,
Chito. 50 : Chitosan 50, Chito. 100 : Chitosan 100,

WV 50 : Wood vinegar 50, WV 100 : Wood vinegar 100.

Ul EAA] A2 ge wjFe] YEFEAYE <Table 2>0lA HE AL 7|E4 10001
A2 FolA 32962 7P Ao, dETA FAH TN 30332 7 Ao A
2z & Hole YAk FEL F1EA 1008 A TolM 2134mZ 7HE HIleH, diz
T FHFAA 18712 7P FA dEbTh AA Aol oM e £29
100} H2) ol A 155302 7hF B3I, W 1B 1000} A2} TolA 47.434)
2 7P wgtou A2zt 2 Aol vEA @y Wgss deE ¥ e
7124 1006} 2] ol A 61.2702 713 gkor, FH TN 5757702 7Hg AU
oldel Aag gokstd Aevrztdle soud ARt 1008 M F&o] Hw
A FustA vested olv dARAM sAEAAAD s AR dEAE TEE
100~500u] <& A}-g-3ti $17] wE] & A7olM= 50ued X2 Hh 1008 A 2ol A
A& A2 B40] wol MFe] Aol £ Aoz gdEn vYEAA FHdl=
FIEAL Aol A wFe) Ago] vlad FustA dested ole 34 HAESAAY
ARHF £4 2 718200] EM Aoy Fxdd vis) g 2ad 771480
& FF3La lo], ojzlo] WiF o] A&E AR AR AT 53] 7| EdE HE
Al 43788349 Hexosamine®] F712 A F0] xob wiF9] Ao] Fd AR
s aisy
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Table 2. Effect of growth characteristic of microorganisms treatments on the

chinese cabbage.

. Outer leaf Inner leaf
Treatment Leai le)n gth Leaf “;dth number number I:ec:/ Orf li:rvlf)s
e cm (ea/per plant) | (ea/per plant) per p

Control 30.33¢% 18.71d 12.20b 45.37ab 57.57b
EM activity liquid 30.98¢d 19.39¢d 1537a 45.10b 60472
50 times solution

EM activity liquid

100 fimon vt 31.75b 20.19bc 14.87a 45.47ab 60.33a
Chitosan 50 31.93b 20.42b 13.53ab 46.67ab 60.20a
times solution

Chitosan 100 32.96a 21.34a 13.83ab 47.43a 61.27a
times solution

Wood vinegar 50 30.50d 19.07d 15.17a 44.90b 60.07a
times solution

Wood vinegar 100 31.50bc 20.11bc 15.53a 45.23b 60.77a
times solution

Mean 3142 19.89 14.36 45.74 60.10

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

B AEAA Ao BE wF9] WKFEAE <Tabel 3>0]A BH BIE AF FF&
2 50uje} X TolA 444kg 22 o]E F-AE] T thRT 4.63kego] ¥l 3t AR
oo, 71E4 100819 X2)ToA 5.60kg 2 71 FAHYTE B7E FE9 RAQA FFL
29 508 AT 3.71ke o2 71 7l o, F|EAF 100u] S X)) o)l A 4.45kg
2.2 71 FAKNLY v AEAA G e & Aol gt ATE 299 Hu FAHAY ¢+
TE 27 FA 2T A 28.04cn2 7 ZAkon, F1EA 1008 *) )Tl A] 30.60cm
2 7 oy AT TR Aole AU AT 99 Hu AN FEL TH
79 2T A 20.03cnE 7P Eo] Fokon, F|EAF 1008)Y A a]Fo) A 21.07cnE 7}
2 YA Jetsdoh

olde] A#E T PAEAAQ EM AN, JIEN Y ExAS EYHF 2L g
ARt i3] AKEAE ZAR A A% 2 £FoA EM A4Y, JEAN L B2
o Azt F3T 2ol AU F1EA 1008 M FolA o] thar 53 A
o2 Yelgh. ole FHEHE Y ostd 7154 Ago] Hxel st F 429
AZEAEF7T 293 B3 A visdd 3FS BYon, 53] N EAdE 4E AW
o] 474E4 A Hexosamine®] F7}+9} 7169, 71E4be] B3| E Q] F)Ej VA, B-13, FF7)
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Table 3. Effect of growth characteristic of microorganisms treatments on the
chinese cabbage.

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

Control 4.63bc? 3.62c 28.04b 20.03¢
EM. activite T

activity liquid 5.23ab 4.13b 3037a 20.43bc
50 times solution
M. activive Tioud

activity liquid 5.35 4.20b 31.17a 20.87ab
100 times solution
Chitosan 50
, _ 545a 4.28b 30.51a 20.79ab
times solution
Chitosan 1
“hitosan 100 5.60a 4.45a 30.60a 21.07a
times solution
Wood vi 50
V0oe Vinegar 4.44c 371c 28.33b 20.47bc
times solution
Wood vi 100
ood vinegar 5.29ab 4.14b 31.10a 20.62abe
times solution
Mean 5.14 4.08 30.02 20.64

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

| AEA A7} S A ESS] v BB viAe TS FolR7] A3t mAEAA
HYA - ¥ EFL AFHsto 4 B EAShs FAFY 7Y WAEFE A}
o EFHAEY] A4 2 759 3 HE RARIAEY £ EYUAEY A o
W o g EY v AT, APV, AT, AT S0l EGRTIES] 2AARA
71489 4138l - fox FA3ls FAE vIAEZA £ APAME ZE A 73
Z28 e ke gk AlF, o], EgRun € WATFe] FE€ AR Age O
%} Zt.

W AEA AR E A - Fo duk MFSe H3le <Fig. >4 B vie}h ok vjAEA
A AR EFS A5t ZAMG AFSE 29.67x10° CFUgol ey EGRF 2 dd
A g 3, HiFE F8F T AEsE AR 29 Yz2TE A A A TN
| AEA A xR vlE] tha FUFsAC nAEAA A S F1EAT 10081y AT
o] A 73.67x10° CFU/gE 7} ®okon), ol 50u)e 3o A 64.33x10° CFU/gZ 7173
Ao At F33 Zoje AU



A EAA A2t BF vl B Wst R w3 Ao viXEe 9Y 405

BE control EMS50 EM100 CH50 CH100 WV50 WV100

100

80

Bacteria number(x10® CFU/g)

Treatment

Fig. 1. Change in bacteria number in the soil for cultivation of chinese cabbages.

o AEA A A - o FPo|4e) W <Fig. 2>94 R ulgl 2o} u] Y EA A
el de FPoleE 1533x10° CFURoI R o, M3 E 483 F9 FPo|48 2AIS 2
I A EAAH A E HE2TQ T2 FolA 13.67x10° CFUgR 713 ®o] Z7H38I4
o 29 50u)e] A2 oA 10.33x10° CFU/gE 2233tk 9 S(FvF 9, 2002)L 7]
E4F 2,000z} B 2000 AL mFo AL F 53], 108, 1582 HEAES} E
FBFE 3l UYL ZAY 2 APFESE B v Uest Faste AFS
HYte Eus}t fAg Aol At

1

BE control EMS0 EM100 CHS50 CH100 WV50 Wv100

Treatment

20

Fungi number(x10* CFU/g)

Fig. 2. Change in fungi number in the soil for cultivation of chinese cabbages.

Pl AEA A A A - Fo] E vt WEle <Fig. 3>oA Be et 2. njdE
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A He)He EgIuutsE 1633x10° CFUgo|Fom, A Foe 2T FHTE
T3 A HFA Gzt FrhEld ey 9T AFe AUk AEZETH 7B s0u Y
o 7| EAF 100u] X2 FollA &3] 27.33x10° CFU/gZE 7H8 Bol Z7/18ld e E&ZH)
olE HYA 20|18 Fole AF TFo|2A Rhizoctoniadt 22 AL EFAIAY
HE gove HAFE AAske A Hojutn diA A8 WAlges de
AHE-E3 QlE v]AlEo]ti(Ahmad, J. S. and R. baker. 1987).

40

Trichoderma number(x 10° CFU/g)

BE control EMS0 EM100 CH50 CH100 WV50 WV100

Treatment

Fig. 3. Change in tricodema number in the soil for cultivation of chinese cabbages.

o] EAA M)A - Fo) EY u]AE 2 JAFe] wzle <Fig 4> B ule}l 2
o] B EAA X2 Ae] HAFFE 18.00x10° CFU/gol e, v EAA X Fo PAd

40 r

Actionmycets number(x 10° CFU/g)

BE control EM50 EM100 CH50 CH100 WV50 WV100

Treatment

Fig. 4. Change in actinomycetes number in the soil for cultivation of chinese cabbages.
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FE A 23 27U FH TN 2600x10° CFUgE plYER ARG tha Z7}
3 BEE By, nAEAA AP thd FIHE AL BTk uAEAA A
PlE 714 10081 A 2]l A 34.00x10° CFU/gE A F47) 7HE ol Zstgle
Y A F3% zole vEYR] gsio

o]3e] ATE aokstA MFE, A, Eg=U v 2 AT & uAESE n]YEA
A M H EFolNe 7933x10° CFU/gel Aot} W3 8% 248 Ao g7 £33
T ME 99.33x10° CFU/g, EM 849 506} X2 132.67x10° CFU/g, EM B39 1008}
o X2 141.32x10° CFU/g, 7)EAF 508} x]2] T 144.33x 10° CFU/g, 7| EAF 1008 ]
217 146.00x10° CFU/g, B2 5081} 2] 129.66x 10° CFU/g, =2} 100u]e] 7]
138.67x10° CFU/gZ A APl F71tg e, 53] 7|54 10089 M) o)A vl
AA A A wig] 71 ol /AT T F @ FAL ATol FFL o]RYUT, A
a3 Egjauvte vl &L YA Aoz Yttt ol AAF A SAshe B o
REAQ 743 v E A ¥AE B FE Aolth wFE F8% ¥ vAEA}L
ZAE A uAEAA AP Ao vis) M@, YAF £ EFIUH £ A vleE
7R, AV TE 9 FAHeY 93T AT YAk 53] F1EA 1008
Aol M A, Egmdnt @ WAio] F718t91, AMdTo] astgded olg ge
A= 7B A2 EGFY WHF 850 FUHHT AMFE €50 dAFez o
A= A= Lee S(Lee, Y. and B. C. Jang, 2000)¢] B9} §A}3 AL Byt 2 A4F
AHE FEE VAEAA Aol e vjFe] Y{EAHL AHEE Y27 BAp
HEo vjYEAAE A AFFlM Afo] td FuaPgoyt Azt F3F ol
HeEhdA] #tth HBEA AT 71 EA o], HEtole J1EA 1008 M)A 4
Z 9% 2 FH5 T A%0] di 433UY EG njAEAR ¥EL Bd 2R
TAEAAE AT AFFE AF, PAT £ EFIdrire 9 vLE 2k
U ARFESE 4Rt 24 4SS Byt oldE AR B o) EF F9 AE, 53 A
T 4L FH EFY A HERY UHT BAE JHAD QoGRS 4 4
1933), AgkH oz mYEAAX 7t FAgol HIs) w3 o] FolyE o nA
EAA AA7E v ASE2RA 7dds AR YA gRE EFEo nAEA ] g
FE FoEA EG nAESFY Fo] FUMgo s o] BAsE AR Al 3
&2 v Aoz ByoHE,
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o) EAA Helo] g e AL AHoz FX7 a7l v vAEA
A A TN vzA Fzstgon, uAEAALAE JNEA M TN thh FTIHA
o 53] 7| £ 10089 M) FolA wide g3 2 FFo| &2t 32.96cn R 5.60kg 22 T
2 Ao vis) F3Rch EF WAEY bste FA T v wBEAA AT
A Ta 27t A%S BYD, B3] 71EA 1000 )Pl AE 2 BaFSr7t
z}z} 73.67x10° CFU/g 2 34.00x10° CFU/gZ t}2 Ag7d vl8] 3713 AE¢E Bt
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