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Effects of Organic Matters Decomposed by Microbial Activity on Yield of Leaf Lettuce
Under Protected Cultivation

Kim Kyung-Je - Kim Seog-Kyun
Department of Plant Resources, Dongguk University

ABSTRACT

This study was conducted to investigate the effects of microbial fertilizers on the
vields of Leaf lettuce, chemical components of soil, and the microbial floras. Six
microbial fertilizers, MPK+Husk+Palma, Husk+Palma, MPK+Compost, Compost,
Bio livestock cattle system (BLCS) cattle dropping, and Tomi, were used. All of the
microbial fertilizers were tend to increase vields of Leaf lettuce, especially MPK+
Husk+Palma treatment was most effective. In a chemical components of soil,
concentrations of K, Mg were increased with Tomi treatment, however, the other
concentrations of soil chemical components were not different. In a microbial floras of
soil, Tomi, Husk+Palma, and MPK-+Husk-+Palma treated plots increased in numbers
of total bacteria and bacillus, Tomi treated plot increased in numbers of actinomycetes
and fungi, also. The other microbial floras of soil were not different, however. The
microbial fertilizers may affect the useful microbial floras, therefore, it would be
increase yield of Leaf lettuce treated with them.

Additional key words : microbial fertilizers, chemical components of soil, microbial

floras
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LIS FUFRE SRR MRS EIEmel AN ke seled [ERTHE 4
sy Ake] SRR, BE SRS BEEHCOE <lslel Mshs MEES WAKEREY
o) T, Tolm BEERINIE B Stol AR KR MM o) 343 18
et gom, I EEM =S 24 dFEET e Aol

433 thel Ay, S MO EHS P Bokel KT el WY MRS 22
Qlowl MR o] AR lslol HEEmSl Weh Bol WMl MY AHE
ikt fEsgol wheba i o) skl gLk Y

HHEILE ) BUE ol o8 MR fEREES S Akl LbIERES] Fkol
o3t JAktkolu) EREM: Zo A, IMMMEYS T SHRRER) 2% AFEMEIER,
o) a RO I REUES) RO o3t sfEREE ] PHILEER o) gloo,! tum
el pEmEREol} Mol AR WS nx: REREYRES HREE o
slo] ol AE HIEI Tagstel, W Lo Shs r o Lol @b fee,”
B3 fipkpEme) s %ol EEA, A ML #Tel whe C.E.C sam,”
e BEEsE AL, N3 Po) fUAs i, seeeske) fe," ool g
ol Telol= ket HIEN, T EFo| Ajgslo] el AwE, " Myel WelidRR
.2 gmmme) mme REe) AR, B w," RES Ko WEEL 2 #
wprer gerr, " Fusariumis 9060, fekmmy semeee) meE Q9 mrpmEe] s,
Vi e ERkes ek el M gl gict.

—5 =0e w Jx HEEEHel EH o Hie] [LET BRSNS HaY
FEE, —f¥NoS +ipHe) MR LRMERC] AT, Folexzhgake] i, A4 2
£ 9 Ao SESEM, TS T8 WM, AT L7t AT st

A RS WrHA el EECL ErkEe) R Lol LBy, T3i3 MEY
HHe] Bpoll mIXE Feke BEEFslsict,

0. ¥k 2 ik

AR SANESHARAEETRE 7T Yol AN REASRK HRES o
2oll4 19994 4H 9H WIS T RAFEREL 30X slo] EMEE S0bk4-& Rkt
ox, HEBFAET Al SRESE Hfistlt

s RS 48 9H Aol R ol tiell EEsllct. MPKE (F)Zule] 2
olFoll FAdukmt FIAA(P), zian 3EIK)E RAY Ae®, MPK+Husk+
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Palma @¥E MPKe} ki, 223 Hulde ®F 1:5:12 LR BEsl 1,386k/10a
s, Husk+Palma BEET KEN dvides &% 512 EAES 1,1884/10a,
MPK +Compost BEEEE & 500 [ ol MPK$} 5e#iEEE £& 111022 R&Es] < 10H
% 45N 11E& REsler, Compost BEHIET STHMEIEE 990kg/10a EEFEESIACEH.
BLCS cattle dropping ¥ E+ Holstein 2H5-%- —#fakloll Bio Livestock Clean System
(BLCS)E fAEaBta el old 157 1g, 2FA< 2g, 3FAFEIS Sgo MM #aHdste] wid
g HIRE vk WollA KarERe] 60% A7t 25 szt & Hifgelol TR
AlAA 9904g/10a BEEESI L, Tomi BEFERERE 10a% Tomi 1984g@ KEE 9904gS MEBdsl
now, Hfth fuk= EITHER S5t

19994F 48 9H<N #iEslo] EMHE % 78 20Hl Wi - Ffslict. /EEES 45 1k
H Yy BRRE 5, BE Y BE, BERS AEsldd. BERS BITREModel
3131, ATAGO, Japan)Z #lEstich, Wi % 3R] (Lo LR MEYHES #
#rafeict, Lo b2y o RS MAEES BAIRERE BEEETITCRl sl
srirsldet.

o ouke] R W #ET BNIREE ESHRAT EEPHEREC Bl s,

. BR L ZBE

Table 1. The microbial floras of microbial fertilizers(Unit : cfu/g).

Total Pseudo- Actino-

Characteristics bacteria Bad“‘;s monas mycetes Fungai Yeasst
<19 X0 ey (x10% (103 (10
Palma 3.7 8 1 3.4 0.6 1
Tomi 292 100 9 1000 4860 16
MPK 5.2 66 2600 266 12700 0.4
BLCS cattle dropping 0.1 215 0 130 3800 29

G DS BEES BAEYARE MY BRE, SHESE Tomivt 2.92x10%02 &
ol vlsled YSsl YA actinomycetes® Tomizb 1.0X10'ME 714 wsiclh,
Bacillus®} yeasti BLCS cattle droppingoll4l #%4% 2.15x10'70e} 2.9x10°02 7b- vkt
3, Tomi% &% 1.0X10770eF 1.6X10°02 fhigsiy e, Pseudomonas: Palmaz} 2.6
x10'702 714 wekoul, BLCS cattle droppingolld: A8 ixla, fungi® Palmav} 1.27
x107MZ 71 ¥3 Tomi®t BLCS cattle droppingoll A% sy Btc),
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Table 2. Characteristics of lettuce treated with microbial fertilizers. ‘
Treatment Head weight No. of leaves Leaf length Leaf width Sugar content

g/head each/head cm cm %
MPK +Husk +Palma 234 17.3 26.2 20.8 6.2
Husk+Palma 197 14.2 24.6 21.8 6.3
MPK +Compost 205 14.3 23.0 20.0 6.6
Compost 173 14.0 22.5 21.5 6.5
BLCS cattle dropping 233 16.5 23.5 21.8 6.6
Tomi 227 14.0 25.8 24.5 6.0
Control 153 10.0 20.8 18.8 5.7
L.S.D 5% 46.0 3.57 N§* NS NS

NS* No significance

FDE Y KEER B A3 KR viXE g Jehd 7oz, 45 IKRE
HgERES MPK+Husk+Palma BEHE7F 234geg 7H =93 BLCS cattle: dropping
EEEmel Tomi BHESE 8% 233g3 227go2 oi¢ Zokom], —yNoR MY 1R
& B 7% BRifol @hshe fEHelslert, Compost MEHIFC vlstH ZERE7F ict.
RN E MPK+Husk+Palma BEHE7} 17.3002 71 wskal, BLCS cattle dropping
BEHEE 16,58 w$- H3kon, BE #EY BEEA s tHS Jehigley,
4] Compost JEHIEO vlshH o] 271 fiEd BEEE At v REEdAE £
o}l 9igiv). #ES MPK+Husk+Palma BEHE7F 26.2en2 78 =9k51, Tomi BRERE
ofAE 25.8cmE vlaA Eghoul HEMS lx, S Tomi EHE7} 24.5mZ 7H
Egtoi} EED vl R HEMS it FEEE MAEwEe EEE Add 24 st
E Aol ey & ERE sl

Table 3. Chemical components of soil treated with microbial fertilizers.
Treatment pH NO-N OM P0s K Ca Mg Na EC

15 mg/kg % mg/kg cmol+/kg —— ds/m
MPK+Husk+Palma 5.73 41.7 2.08 429.7 0.80 7.4 2.32 0.36 1.06
Husk +Palma 5.77 33.7 1.79 512.7 1.4 6.22 277 0.4 1.18
MPK +Compost 5.47 84.3 1.58 414.0 0.81 7.15 2.14 0.36 1.8l
Compost 5.30 110.7 1.49 353 0.69 7.09 1.9 037 1.73
BLCS cattle dropping 6.03 70.3 1.49 654.7 1.19 7.25 2.33 0.46 1.60
Tomi 573  76.7 2.27 956.0 1.53 5.67 4.29 0.32 2.38
Control 5.67 60.7 1.81 507.3 0.93 6.68 1.82 0.32 1.3
L.S.D 5% NS NS NS 2283 NS 092 0.65 0.0 NS
L.5.D 1% 320.1 0.90 0.07

NS’ No significance
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LRl (b2 b7 KR, pHe BLCS cattle dropping BEEIE7} 6,032 chd 2 =
stdout, SmEelle 2ZR7E el NOs-N< Compost BEHHEANA 110.7ng/ kg o2 717
k31, MPK+Compost BEHEEFR7} 84.3mg/kg o2 LR Eokort, ohE BHEEOIAE 2=
ot itk AEESERS Tomi BHEEY 2.271%2 7P #3431, MPK-+Husk+Palma
BIEEIE 2.08%2 iy Ekovt, HEMS sidch. P9k K& Tomi BHEEZ &%
956.0mg/kg, 1.5322 74 ko, ohe BEHEAAME ZR7E fdidh. Cas MPK+
Husk +Palma BEEA 7.342 7F 29kx, BLCS cattle dropping MR} 7.252 bt
BN Eokort, ohE EEEIAE 2R olglh. Mgt Tomi BHEEE} 4.298 7B &9
3, Husk+Palma BEE7F 2.772 gy 9o, Nas BLCS cattle dropping BEEEE7}
0.4602 7M Ekovl, o EHEAAY: ZRF 93z, ECy Tomi BHEE7F 2.388
g Edovt, HEMS allekE 3).

Table 4. The microbial floras of soil treated with microbial fertilizers(Unit : cfu/g soil).

Total . Pseudo-  Actino- .
Treatment bacteria Bacillus Fungi Yeast

(x1 05) monas mycetes (x 104) (x 104)

(x10°) (x10h  (x10%
MPK +Husk +Palma 112.6 100.6 0.6 16.0 354.5 3.23
Husk +Palma 128.4 91.9 7.3 9.9 585.0 3.43
MPK +Compost 12.9 10.3 12.5 2.0 27.0 7.90
Compost 8.1 13.0 9.3 1.6 10.6 7.23
BLCS cattle dropping 22.6 7.1 11.0 13.1 20.1 7.67
Tomi 143.8 89.7 5.3 37.8 1228.1 9.33
Control 23.6 13.0 19.0 6.7 12.6 6.23
L.S.D 5% 83.4 61.1 N&* 11.1 815 NS
L.S.D 1% 116.9 85.6 15.5

NS’ No significance

& HE WMEVEIS EEY % 1RO METHES ST FRolt MHEEE
Tomi FEFER7} 1.438x10°2.& 714 wobs Husk+Palma®t MPK+Husk +Palma BRI
AR £% 1.284X10°7 1.126x10°0.2 vl Etort, ol EMEIAE 2RIL gisic).
Bacillus:= MPK +Husk+Palma BHE7} 1.006X10'2.2 74 %ekm Husk+Palma ##
et Tomi BAEEANE %% 9.19x10°% 8.97X10°22 tr#gm Etort, ohe i o
A R 99k, Actinomycetes®t fungis Tomi BHIE7F /4% 3.78x10°2 1.2981 X
1022 713 Egkod), o2 EMECINE %Ry} 919, pseudomonasst yeastolE %
BRFHIE A ke 2RV it
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V. 8 =

BRI B A BT HRe] bBRksy, eEla BB viXle
S FEsldct. BT Skl EEENA MR visle] Yol @imsle fErel
R, 53] MPK+Husk+Palma BHE7F 7h S0ct. £3589 {L2Bpksol4e Tomi B
HEA Ko Mge] &ieol Egtoul, o8 mHENAE ZR7 qlgldh. B3 MAeYHE
S FHS R, SHEKIAE Tomi JBHEEZ 73 ¥%3 Husk+Palma 3 MPK+
Husk +Palma @gEEAAE 4 velyget, Bacillust MPK+Husk+Palma sE3E7} 7}
# E9k51 Husk+Palma®t Tomi BEHEIEAIAE FAl @M=I%ict. Actinomycetes$} fungiell
A% Tomi BEEZ o4 igslgoyt, o2 BEE Mde =27t 993, pseudomonas
A% & EEFEERfC) ZR7} st
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