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Effects of Organic Matters Decomposed by Microbial Activity on Yield of
Chard under Protected Cultivation

Kim Kyung-Je
Department of Plant Resources, Dongguk University

ABSTRACT

This study was conducted to investigate the effects of microbial fertilizers on the
yields of chard, chemical components of plant and 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. The vield
of chard in six microbial fertilizer treatments was higher than that of control. The
BLCS cattle dropping treatment showed the highest yield of chard among six microbial
fertilizer treatments. Only one component, MgO in chard was increased with all
treatments compared with control. Two components, K and Mg, in soil were increased
with Tomi treatment. The number of total bacteria and bacillus was increased in soil
that treated with Tomi, Husk+Palma, and MPK+Husk+Palma. The number of
actinomycetes and fungi was also increased with Tomi treatment. It appears that the
microbial fertilizers increase the yield of chard by forming the useful microbial floras.

Additional key words : microbial fertilizers, chemical components of plant and soil,
microbial floras
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Bt FaEol whekA L3 the) fRsEvmiEe| BMp el
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BHES MPKe: ki, oelx Svidg &% 1:5:19] g2 BEsld 1,386ke/10a &
B33, Husk+Palma BEES K dvlds £& 5:12 E&skd 1,188kg/10a,
MPK +Compost BEHEE= & 500 [ ol MPK9} 52BEHE #% 1:1028 ®&3kd oF 10
H #%& 45N 11 & Bslen], Compost BHIET SHMEINS 990ke/10a SIS}
BLCS cattle dropping p&EEREET Holstein 2% —fflfEloll Bio Livestock Clean
System(BLCS)E #GEIBIATE] =Y 177 1g, 25A1E 2g, 3F#1LElE S5g& win #os)
o wiAdg HIRE vIdet& WA KRGERC] 60% AET} SIEE 8 1% HERele] 52
ZRIEAIAA 990kg/10a BERESII S, Tomi FEHEIENE 10a% Tomi 198kgd Hbf 990kgS
Megdstsiom, Hith fUEe EITHRERER Fslsict.

19994 98 178l #HfEslel HES % 115 1080 KU Frstaict, FAREES g
By pREY BH, BR U HE, SUE, BSES Ffsd. B Wit
(Model 3131, ATAGO, Japan)® flEstict. W8 #% 8ol {bBrksrat H88] MW
e FAfsileh. 3ol b2k 9 S MAWHS BHIREE Bl
st arsiict.

7 oghe] RESEE U AT BNIRAE BRI RS Hesle] EEslgi).
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Table 1. The microbial floras of microbial fertilizers(Unit : cfu/g).

Total . Pseudo-  Actino- .
- . Bacillus Fungi Yeast
Characteristics bacteria (x10) monas mycetes (X109 (X10%)
(x10°%) (X109 (x10%
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

# 12 MaeYES BEMES ST BRE, SHEEE Tomizt 2.92x10°02 o2
WeEpmilel wlslel ¥WEs] EHT actinomycetes® Tomizb 1.0X10MZ 7b3 wpgiet.
Bacillus9} yeast® BLCS cattle droppingolld %% 2.15X1070} 2.9%x10%02 744 ek
3, Tomis %% 1.0x10709F 1.6X10°0 teskiy %9kch. Pseudomonase Palmaz} 2.6
X107H2 7b4 ket BLCS cattle droppingollAlE A8 99l fungis Palmazl 1.27
X10NZ 744 =3 Tomigt BLCS cattle droppingoll A% by okl
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Table 2. Characteristics of chard treated with microbial fertilizers.

Treatment ;:;:t onvon I(Ia_r?:tfh v w[e)irgyht
g each cm cm % g
MPK +Husk+Palma 95.0 9.4 40.1 4.0 6.72 22.4
Husk +Palma 85.0 7.9 39.3 12.2 6.68 20.5
MPK +Compost 121.7 8.1 43.9 14.1 6.12 21.9
Compost 105.0 8.1 48.3 14.4 6.28 25.0
BLCS cattie dropping  127.3 8.2 51.2 15.3 5.91 29.3
Tomi 104.0 7.9 48.1 13.7 6.27 23.7
Control 75.2 7.4 39.2 12.0 6.12 14.8
L.S.D (6%) 21.7 N&* 6.5 2.1 NS 8.3

NS” No significant

£ 2% MUETHSER REE 29 K& viXe BES JER AR, IKRE Tk
#S BLCS cattle droppingieE 7t 127.3g28 71 k3 MPK-+CompostBHE =
121.7ge2 ul$ Fhou} o RHEEANE & ER ol 22 gmshe RS Ko
#mHo= MPK+Husk+Palmaggf 7 9.42 7H @kou) HEMS gz HES
BLCS cattle droppingfaf&7} 51.2cm% 717+ Al ow, MPK+CompostEEHEEE 9 Compost
EEE 3 TomEEESE &% 49.9cm, 48.3cm, 48.1cmZ wl$- ¥%ou} o EHE=
287} ). EigolE BLCS cattle droppingiEFE7} 15.3cmE 71 Z9l3 Compost
ERES MPK+Compostis®E, MPK+Husk+PalmafgEE &% 14.4cm, 14.1cm,
l4ecm= ¢ =kou}, o EEEAAE ZR7F sdsdch. #EwE 3 BLCS cattle
droppingfE BB E7t 29.3g2.2 7 £33 MPK+CompostiREES} Compost BHIRE K&
271.9g, 25.0g2-2 wi$ Eohont istel Mol 2RV U BEE ERV 3.

Table 3. Chemical components of chard treated with microbial fertilizers.

Treatment TN P0Os Ca0 K0 MgO Nax0 Cu Fe Mn Zn
% ppm

MPK-+Husk+Palma 2.87 0.99 0.97 9.44 1.36 3.07 5.48 222.7 66.0 92.1
Husk+Palma 2.92 0.9t 0.90 9.14 1.42 3.04 5.56 367.0 55.3 8.3
MPK +Compost 2.70 0.97 0.78 8.10 1.57 3.39 4.70 258.3 38.3 65.7
Compost 2.65 0.90 0.87 8.31 1.49 3.00 4.18 231.0 30.8 53.3
BLCS cattle dropping 2.59 0.95 0.80 7.28 1.37 3.61 5.55 2353 37.1 654
Tomi 2,76 0.9 091 6.86 1.27 3.34 6.82 208.7 64.7 95.8
Control 2.51 1.57 0.70 6.91 0.9 3.46 5.85 178.3 56.6 66.8

L.S.D(5%) NS 031 NS NS 0.20 NS NS NS NS NS
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NS* No significant

#F 32 oo {kBEsrS FAEY FBEE, EERSES & BHEM 287 gz
U fgFold 7 #A vebdcl. 23t Z2E0 SRE 227} gglod, vl
BE REEA fRE vid wit s@insidleod, YEES e, H, 47, oldgEs
BEEIe ZR7E gsich

Table 4. Chemical components of soil treated with microbial fertilizers.
Treatment pH NOsrN OM P05 K Ca Mg Na EC
1:5 mg/kg % mg/kg cmol+ kg — ds/m
MPK+Husk+Palma 5.73 41.7 2.08 429.7 0.80 7.3 232 0.36 1.06

Husk+Palma 5.7 337 179 5127 1.4 6.22 2.7 0.4 1.18
MPK +Compost .47 843 158 4140 0.8 7.15 214 0.3 1.8
Compost 5.30 110.7 1.49 3453 0.69 7.09 1.9 0.37 1.73
BLCS cattle dropping 6.03 70.3 1.49 654.7 1.19 7.25 2.33 0.46 1.60
Tomi .73 167 221 96.0 1.53 567 4.29 0.32 2.38
Control 5.67 60.7 1.81 507.3 0.93 6.68 1.8 0.32 1.3
L.S.D (5%) NS* NS NS 2283 NS 092 0.65 0.06 NS
L.S.D (1%) 320.1 0.90  0.07

NS* No significant

i) [ T K55, pHE BLCS cattle dropping JEHEE7} 6.0302 th4 Zo &
siaiovt, EEells ZR7F 93tk NOs-N2 Compost BEEEEIA 110.7mg/kgo 2 717+
%3, MPK+Compost BEEEEE7} 84.3mg/kg 22 [y Ekout, o2 BHEIAE %
ol gidch. AEMERS Tomi BEEZ 2.271%% 71 293, MPK+Husk +Palma
BREEZE 2.08%2 gy ko, BAEMS oddh. P9 K Tomi BHEETT &%
956.0mg/kg, 1.53& 7F¢ Eovl, ofE BHEHEANNE 2RV g9, Cax MPK+
Husk+Palma EEEEERONA 7.34% 74 £33, BLCS cattle dropping BEEEE7} 7.252 Lt
By Estedt, o EEEAE 2RI ik, Mg Tomi EEEEEY} 4.292 7B &9t
3, Husk+Palma EEER7} 2,772 EL# =3kch. Nax= BLCS cattle dropping BRI}
04622 7MF Eou, oE EEENE ER#7) 9lgla, ECE Tomi BEE7) 2.382
gy sdout, FREMS sldokE 4).
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Table 5. The microbial floras of soil treated with microbial fertilizers(Unit : cfu/g soil).

Total . Pseudo~  Actino- .
Treatment bacteria ?;c;l(l)\é)s monas mycetes (I:<u1n§2) (\;efg'})
(x10°%) (X109 (x109
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 7.9
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 6%) 83.4 61.1 N&* 11.1 815 NS
L.S.D (1%) 116.9 85.6 15.5

NS* No significant

£ 5% BUEVEIS BEEY %9 13O MAWHE MY Rl MEsE Tomi
EEEs 1.438%x10°22 744 ©s Husk+Palmast MPK+Husk+Palma BEEAIAE
#% 1.284x10°% 1.126X10° 22 of$- Eghon}, of 2 @EElAE 287 3gic}. Bacillus
X MPK-+Husk+Palma BEEE7F 1.06Xx10°22 7b4 @93 Husk+Palma BEHES
Tomi EEEAINNE &% 9.19x10°%% 8.97x10°22 Ly Egout, o mEEAAE
2271 9k Actinomycetes®t fungil Tomi BHEIEZF &% 3.78X10'2 1.2281x10'0.2
74 Zoront, thE EEEAAE ZRVF 3193, pseudomonas$} yeastollA X % BRFRFER]
o] Hrhe A7} igich,

V. #% =

1R HEEEYE R 29 KES AEA 9 RS (LB, el Ay
ol wjX e BES FAfsct. RE MAewE EEEANA SR vlsie) Wie] gt
£ fEro] 9slE, 53] BLCS cattle dropping&#EE7t 7h4 3tch. fE78S) (L2l
Ae BE EHEEAA MgOggel e As BRitsla ohE maES Bl Z271
glsr, 13RO {LBpsrolAE Tomi EREEANA Kok Mge &Reol =hov, & Bl
ol RV gigdel. e BEwiES FES AR, MRS Tomi EEET
72 =93 Husk+Palma % MPK4+Husk+Palma BEENAE A vebdel, Bacillus
+ MPK+Husk+Palma BEEE7 714 #9430 Husk+Palma®t Tomi BREEANANE FA4]
in=lcl. Actinomycetes®} fungiollA % Tomi BEERE7) =% @fnslglont, o2 BEE
ol 2871 9l9laL, pseudomonasollAE & pEFERECl 2ZR7E gl
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