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Effect of Microbial Product on Microorganisms in Soil and
the Growth of Leaf Lettuce

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

This study was conducted to investigate the effect of microbial product on
microorganisms in soil and the growth of leaf lettuce. The test material were
treated with chitosan, wood vinegar and EM activity liquid, and treatment
concentration was 50 times solution and 100 times solution level with foliar appli-
cation. The results were summarized as follows : Among foliar application of
microorganisms treatments diluted by chitosan 100 times solution level was
effective considering growth of leaf lettuce as compared other dilutions and control
plot. Change of microorganism number in the soil for cultivation of chinese
cabbages and leaf lettuce was increased with microorganism treatment plot as
compared with control plot. Specially chitosan 100 times solution level showes the
most significant effect.
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TEA QHE FAES YAatste] 2uRtE] ZEo) R, = FAEAL] BYHE
Eol7] M E FARY 18A A AHo] Mol AT EA JEHFAS 2
3 YE F7A FARY 3838 tFojor & Aujrige AR Zd e
24 g Al EY HIREE FAE § e IAEGFEFLTE 7es F43e
2 HE3)0} 810, I g g AR UF HalFH A FoF gl dERidelA X
SAAA ] H7) A - FF, FFHol A vy wHE HAA HHAFY A
2, Ao g oy 4L wgoz HASRS By, WAt HiHE a5
F de HilF FEHY7ES AYsA gEstoor & Aotk AF7A A8AFFY 4
Al F7HA Bol AR e ABAAAE vAEAA, SXA(CKRESE - £EH, 1999,
XA 1998), E49n], EXu|AE, EeH A, 1998), 7| E4HLee, Y. S. and C. O. Lee.
1999, Hirano, S., and N. Nagao. 1989, H3|=Z, g udA), ik, AAolu|esl, duols
%, YR AE, EM(Effective Microorganisms) &4je] @ plEQ A B I F{7} oIt
bR e o &Rt HEstA €1, 975 vES A otk(Pump, H. H. and H. Krist,
1988, BREB 44 51, 1993). ulelA B AFE AT FAES A7) A% 712 ATEA,
874%Y AA BrHAA Bol AMgE R e 1B, B2 2 EM 849 & A28
o EF BT o AFe] AR nXe 4§ 2A] A SR

I. =2 % 9y

B AE-E 2003 39RE Fd 59 3047HA Foligtn YHALA3 L SAdel A
FYPsAt 2w FAYEOR YR Y3, BHL 33wl F2E 32 o
A PotA| 8- B3 FAIFEL HAX (A AETR)E AH-3FH oA, Pote O18x15
] Z71E AMS3IE O, =S 20mesh A2 HA FAeA AFAUREL EM &
A, NEA & B2Hg 742} 50ui<d, 1000y A7 27 FAHTE E3sto
T A F2 e, AP X e G2y 39tE o Gt EY #Ee A 1043
39 15U AAIBIH O™, EM 849, 7B 2 BExd9 guAde A4 Foijd 2
A 104170 X3tttk HelFe 4 s 3439 Zt Potd 600m¥ A e]3tHon,
49 2149 859 A 45 A4S 2 ESUAELE ARG 281 424 S
AL A F10d A2 33 £33k EM 84, 71BN F Bx A - Fo B¢
e 5EIEH B EMY E5to AAlsdet EGANE A U9 Al
TollA 4dtB o g sfHste TE HE F asoA FHUT F 20mesh A2 HA ZA 8}
pH(L:S)E EF AR S5goll 7/ 25mig 7t ¥ 7HF AolF WA 1A A ¥ SUNTEX
Digital pH meter2 &334 1, EC(1:5) EY A& Sgoll 2F5 25mE 713 ¥ 71F Ao
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FWA 127 WA & Conductivity electric meter® 2434t 471888 4L 60mesh
Az AN EF AE 1goll 04N-KCr0; £ 10m-E 7F8}ed 387 < 3 k] KoCr,0
€ 0.2N-FeSO4(NH4); SO; 6H0 9o g2 A3t

FrEQIANE EYAE 5go] Lancaster I&9 20mS 713 & 1087 A8 AZ3o
Amonium molybdate®] JH o2 FMA|H EYAIF 5go] Bray Nol I& 50mi2 718 ¥
583t A% 323t Amonium molybdateZ WA F w4 ZH3Ych XFA o]&L EY
< A2 F AAEFENZ SA3AS

Ad EFY PIAE AR EM 849, 7B 2 298 Medr] A ESY FAR
ES Al F ES EHSZHE o] 107419 £& AFF &, 71 A(20mesh)E =
A 0.85%(w/v) NaCl o] @A) v AHujAE A8l mlEA Al A2z 2
T FHEE 4T @A Po =go s EQU A&y F/74E ASFE 44
3} THPump, H. H. and H. Krist, 1988). Aol AM&-3 Mdujx|e) FHE= Wt Ald S
A= Tryptic Soy Agar(TSA), WHAH& A3l Actinomycetes Isolation Agar(AIA), ¥
g Fsgole] Mo AlL3HE Potato Dextrose Agar(PDA)oll 50ug/12] Chloramphenicol-& &
A AHgslgen, EglFdulE A¥slet AL43l= Malt Extract Agar(MEA)ol| 33 A2
ChlorotetracyclinS- 20ug/1 H7}3F v A E ARSI TE A wjRA o] =43 v]AEL 30T
643t Mgt FAHE 4 E FAFAYG F Do olF AHuRE ASsle Asd
A nAEES] AFF F AR A

WM. &= ¢ n@

EM 249, 7154 3 229 49 A - F9 EFL AW AR <Table 1> BE
wsh Rtk pHE A8 2 - F Ego] 42 68 2 6892 AFYAGO~65RT E& Wl
o, ECE 34497}k 200131e1e) EM 849, 7|54 8 529 X2 A F 25 A%
uoh YA debsth POs $3e APWARTG 473 B Boldon, fUlERFE §
89 25~350 0 tha e Heolgrk.

Table 1. Change of soil component before and after application microorganisms.

pH EC P205 oM Ex. cation(Cmol/kg)
Treatment (1:5) (dS/m) (me/ke) (%) K Ca Mg

be. | af. | be. | af. | be. | af. | be. | af. | be. af. be. af, be. af.

Control 68 69| 15| 1567467516 | 15032 033| 81 | 82 | 25| 26
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Ex. cation(Cmol/kg)

pH EC P205 oM
Treatment (1:5) (dS/m) (mg/kg) (%) K Ca Mg
be. | af. | be. | af. | be. | af. | be. | af. | be. af. | be. af. be. af.
EM 50 68 | 68 | 15|14 674|673 | 16|16 032 0301 81 | 81 | 25| 25

EM 100 68 |70 | 15| 14 | 674 | 674 1.6 | 1.6 {032 031| 81 | 80 | 25 | 23

Chito 50 68 | 70 [ 1.5} 1.5 | 674672 | 1.6 [ 1.5 |032| 030] 81 | 82 | 25 | 24

Chito 100 68 | 68 15131674673 16|16 (032 030f 81 | 81 | 25 | 24

WV 50 68 | 68 | 1.5] 14 674|674| 16 | 14 1032} 031 81 | 80 | 25 | 23

WV 100 68 1 69| 15|14 |674|674] 16|15 |032]| 030 81 | 81 | 25| 24

Mean 6.8 1689 | 1.5 141|674 [673.6| 1.6 [ 153|032 0.31]| 81 | 81 | 2.5 | 24I

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.

EM 849, 7| EL 9 229 Xelo] g2 o 459 W& 5AE <Table 2>0)4 BA
G2 71EA 1008]F A Fol A 18.10cn 2 7} Aen, iz T 7oA 16.97
e 7HE &Aoot At & Aole AT GEL F1EAT 1006] <Y iial?oﬂxi 9.62cm=2
712 gien, Exd souy A polA 897z M FA el 45 JIEA
10084y Aejoll A 17.88u] 2 713 wokon, Bz 100u) X2 FolA 17. 28ﬂﬂi s
HA Jehgtovt A2zt atole A gtk UL 7184 100u]Y A 2] 7oA 337.85
ar® 7 Za, 279 FA T 335.08cr2 FHAH o] Aoy At FF 2}
ol WehtA] Fch AT F1EAL 1008 A2 FolA 53.79g0.2 744 FANIL, F
ATl A 3540g0. 2 71 7St olde] ARE 293IH EM A Y, JIEA 2 B
z9 e 1B Xt A A2zl 7184 100u] M T A o] hAFHL
E F3sA Jetsta g2 FA oA Aol AR oy 2 aole Atk 9

Table 2. Growth characteristics of leaf lettuce as affected by the microorganisms treatments.

Treatment Leaf length Leaf width | No. of leaves Leaf area Fresh weight
(cm) (cm) (ea/per plant) (cm) (g/plant)
Control 17.0 a* 94 a 149 b 3351 a 354 b
EM activite liag:
activity liquid 174 a 9.5 a 174 a 3375 a 525 a
50 times solution
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Treatment Leaf length Leaf width | No. of leaves Leaf area Fresh weight

(cm) (cm) (ea/per plant) (cr) (g/plant)

EM activity liquid 18.1 a 96 a 173 a 3378 a 532 a

100 times solution

Chitosan 17.8 a 96 a 175 a 337.6 a 533 a

50 times solution

Chitosan . 18.1 a 96 a 179 a 3379 a 538 a

100 times solution

Wood vinegar 173 a 9.0 a 175 a 3371 a 523 a

50 times solution

Wood vinegar 180 a 93 a 173 a 337.8 a 532 a

100 times solution

s 0.44 0.28 1.01 1.09 6.69

*Mean separation in columns by Duncan’s multiple range test at the 5% level.

o Az & w FAzTol vls) EM §4, AE4 L 229 HelTolN 450l T
FE3A Vebsted ol EM #49, 7158 ¥ Bxele) Hev} 9 43 4By
L i, £ YU 98 Sly) 4B Ao Az,

EM @49, 714 % 22d52o] HE 45483 FA)H Wske <Fig > B
 uhoh 2ok EM 49, 7154 2 229 o] me 9 43 452 g AAA
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Fig. 1. Change in chlorophyll content in the leaf lettuce.

EM 84, 7154 % 229 37 W - 5 At AF5e] Wshe <Fig 204 BE
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vie} itk EM A9, 71EQ 2 B2 AIAd EFE AH A RARE AlEse
3333x10° CFU/ge|loyt EFRS 2 ddAE 3, I AFE 788 ¥4 AZsE
z2AM A A KNP FoA nlAERE A vlE) tik F7HIAT AT TEY
1008]) 2] ol A 4633x10° CFU/g2 7H4 Bstoed, 2T FHeFoA 3567x10°
CFU/g2 AF47 7P Aeu Azt £33 Aole i
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Fig. 2. Change in bacteria number in the soil for cultivation of leaf lettuce.
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Fig. 3. Change in fungi number in the soil for cultivation of leaf lettuce.
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EM 849, 71EA 2 B2 Ay A - 9 EZdrlse] Wshs <Fig 40X BE
ulel 2ok EM 49, 71EAF 3 229 A9 E el 12.33x10° CFU/ge] 1.2
B, A2 %9 EFUrIEE 2AIG A3 TAFA 12.67x10° CFUgE EM 849,
FIEA ¥ B2 NYARYG 1% AL BYon, EM 849, /B4 2 229 X7
FolME ta Z7betgch A Aeztols EM 249 1008 2 7] EAF 508 =) 2) 2o
A F3 1467x10° CFUgE Z7}8tgou 3% 2ol Ak

20

Trichoderma number(X 10° CFU/g)
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Fig. 4. Change in tricodema number in the soil for cultivation of leaf lettuce.

EM 249, 714 & Bxd X A - Fof YA ¥3le <Fig. 5594 Be uig}
Zth HgAe] wAFSE 15.00x10° CFU/go)9.0.8), EM A4, 7)|EAF @ Zxol A7)
Fof] YAFFE ZARE A d27A FHE TN 1443x10° CFUE A2 AR} zh
Zadgon, EM 849, 7| EA 2 BExd X poMe ti F71sidoh A Azt
£ 7152 10089 X Tl A 19.00x10° CFU/g2 W57} Z7hstR ot Azt F3ig
Aol Qi

EM 849, 714 @ Ex 9 X2d ug EY v 47 AHE A AF,
AP, EgjFdvl 2 A7 £ uAESE AgA EQME 72.33x10° CFU/go| 9o
U A AFE £ o 2AG A d2T7Q FA Y TFolME 75.44x10° CFU/g, EM &
Adef soufe] A 2T 84.00x10° CFU/g, EM 49 1008} 9] x)2]T 86.34x10° CFU/g, 7| EA
501 2] 88.67x10° CFU/g, 71EA} 100u]¢] X 2]T 89.99x10° CFU/g, & 50u)<}
2T 79.00x10° CFU/g, 239 10080 2] T 83.01x10° CFU/gE A g FoA Z7}s}
Rew, 53] 7| EAL 100ufY Aol Aol vis) 71F go) Frtsidcr. & 8 ¢
e Aol FEL o)FJT, AMdEH E A ute HlLe A Fo 2 vt} o) 2}
AgA SRt MAELY] FH T vAE AAsY HEE Bo FE Ao
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Actinomgcetes number(x10° CFU/g)

BE control EMS50 EM100 CH50 CH100 WV50 WV100
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Fig. 5. Change in actinomycetes number in the soil for cultivation of leaf lettuce.
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£3) 7124 10089 M2 FolM A, EZdet @ 57 VR, AVEE ST
Zastded olg 2 Adge JEAE M e EYFT dHT 850 FUE
ARl 5o dxF o g AR Erhe Lee S(Lee, Y. and B.C. jang, 2000)8] B 119}
AV 3¢S B
EM 849, 71BN 2 5294 A o o 459 A8 € EG vAELY Wt
#g A7ZAHE FHA dx2TA FAHFED EM 849, 71 EA 2 Ex 98 A
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o ¥FE 2T Aoz Algdnt.
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Z29 Ao 97 139 27 L AAAME & Aole JATE BI(GVA 9, 2002)9}
He Z2Fo|uy A&k ¢S FA @itk Kenneith 5(Kenneith, W. T. and H. R.
Caffey, 1996)2] By ¢l= zjol7} glon, FUE Aujr] 7|EAL A7t dz2To] His)
254%9] B& HNAES Holn, % F3 8.5%9 715 H<Ql Lee S(lee, Y. and B. C.
Jang, 2000)9] Baote tha FAME 2R E BPe o) g Ao Aol A& FEo|Y
| Aujgr Fo] Aol dd AR Ao R wordnh A Fxitele soujA A HT} 100
g xgda Q Ao YKol tia FIsAed ol FAF AuiA vjAEA A
AAE FEE HAFHLZ 100~5008 Qo2 & o AFo] F2 Aoz &EA
31, B R g8 A Aok kA 2 AFAAME o9} vl&gh soujed 22 BT} 100u] <Y
HeloA A& A @4o] Fol U 4 ARe] FAE Aoz wddeh A=
71ELE 100809 Mo AKo] fAFH o2 F33A) ole FHFEHKE, 1998)<
71EA e AAgo] M) @At o7 A EA Y AFEHNAAY} Aty Bag A H|
< AFES BALon, 53] JIENNE A& AU 4FEAJAIQ] Hexosamineo] 719}
719, 714 B a4 FIEUAl, B-13, 2R7UA 8oz @Al Fof Ao
229 Boz wogt,

nAELE AHEH XEZtoe 7| EAT 100u] M7 A, 2Ad 2 EI
7t S7RELA R, o A5 ASE A 433 AR YEith 1B AN E
¥ UAE 2 Y AFY AFo] G35 AL JEAS FE FH3H EGu|AEo|Y 4
EAA A A Euldte Aid 93] 3% o] <Hexosamine> FE|E A FE5EHHA 2
B9 ol & AL FHAIE 9EE 3] BEQ Aoz BHECHFEKME, 1998).
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th 58 AR 100 HTAN L 339 GAH L YA Fo| 2zt 337850 ¥
53.79g0 2 e el wa 24 Uehgch 71EN, 229 2 EM 49 Ao e
9 AFU G2 BAH B 4370l A4S B2 31 ARL
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