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EEA SAEVIIERL Sl S HEREel BERE RS

£ R K
FEARE HYRREH

Study on Application of Microbial Fertilizers to the Red Pepper

Kim Kyung Je
Dept. of Plant Resources, Dongguk University

Il

[. %8

HBERES AF7HA Bl FIREATE F o ohEY (L8 e RS A e A A
Mt fE¥E BET 2N Aol 2o9E BRTAM LEERIA KEERSE 298
Wrtoly sl MABMYHEZ QT £EYS] GHEET $else 434 o,
ofoll MK F FHEMT BE T IR B0l XA FRE BERE W

199 HRAEE S st e A3 eld. '

Ay FRdAAME RERES T HHEoE ABRES Y 7] AR &3 8
RES HRBED RiEoHD HTRER MENY BEELET REET ¢ ®rd 5
e FLe Hko2 48 A48 .

Telvehel RS RN RERENE BlEA &€ AHeolv] ZAE Y]
R BRERS A HBRWo 2 24E HWiEEREC] REREY AN s —%sly
Bt e Ao,

olol EE = HACIY £8, FE HAA v A, 2 & Fof kel fmss R st
o B KERRS HREEEZ o] ks Bk 24 7193ta e £HE
BLCSE K&l A3 #ilsto] vidd AHEEHE RET % e B o e
2 HERED OE 2 XA HARRER BRAA G

B ARG BEe] AMES KRsts Mol 7] W&o 23 mumel ¢
Hrb e} A AEN FREENs SEMGS 2 BREHRE kst L) BiRES
HEE M EEAE B4 37T § loiA BLCSE AT AMRES Riisia &

g
R

O
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wol B AS ool €2 KBS 4+ ASS TE. BMHLRS MM Bk E 2 7Y
Aol et

. wzese

BLCS £KH AMEILHE X2 BRI HEd Fke —REHEN v st o]
BiFst Fgkel ool HEtE sl e #eEEsl o] Wil 1 LE 1 @R Mol R{pE o &
fEol wrhgsl 2 ik M7 A St | fEdpie el HeksF s s AFIS EFGEG TAM
T g2 AES #T0n Y. EAKKY HEREG ot ¥ =& BLCSHER
Mol Hirrd #5R —MRMEERT &R EC) 21% FANeH, IEMREHRY BRe S BRiE
25K %ol 21 maFe] Ao dAdan BRIA.

Qoo HErr Fusariumii< 8 #R BLCSH M BLCSHK 3T
A g — MR — R EHE R RO B dta] ol EFEel 220% % 309%. 1El1
31% s 68% wimstg o™, #kkEL BLCSHREHEFEAM = ¢33 gldd BLCSH
FHEREAAE 10% BRI vlate] —KHELEAM S 75%, —HRKKFEHE L E ol A
= 45%°) MFES VW Ao Hol BLCSH BB BEE T BHAMHKRE JYet
e Q= ARk e =

Broccoli s ES oA BLCSHER A R MEH BAEe] dids] Mmed A4S #
Ratd = BmpkEsdl lolA BLCSHEMEMIM B 7E 3% A dl whate] & A] #m ol M =
100% = #mstA ot Rt Ao :

HA T3 A kel 3 Hist i BLCSIK#EHEE E7F A Rl B 3t #5Ek & &
figiEo) A EipREE BEAAS GEARFBERE AT 3 Bkl A T8
3ol BLCSHEREHIF v EhHE 7t A58 1 #HEEEE K2 7 AA HE
st ot

H EERol M Al B A Hissk: BLCSHA #EE R BLCSSHEMA R WL R ] 5
o A2 AF O IEFAEReY . #Fe Bhol B H RakE HAastA Fda ik
HE % SRRV AiFelR o BMER RS B

. #8 2 Ak

1. AR #

1) Bio Livestock Clecan System® Holstein &% — kiR ol S REHKT
HfGH 13208 1g. 258+ 3g, 3FAEEHE 5g& Top dressing HE#EL E HIMEH
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stod B @ HIRE FH3H o Wit Wl Koy Eio] 60% B=rt HES whE o
& HER Bl T2 BEBAA TRAEBRBELS Mg,

2) BLCSE 8% 30kg9] AR ALFAl ol —fkmMEsol 8 0.1% 5 Hmink ®slo
A HRKE FAS O ML F2 Yol K& Eel 60% A7 s §ED #
HefEoho] HEBAl A o

3) BLCSE Hyline Brown(Z A& A]) 1,4405F < 0.1% & —&& i IRk 7
tsHste] WA HRE TAT F HEET2 Wl K g EC 60% =7 =S EH
g o & HedESt o HERAI A T

4) Holstein %%, IEAK, Hyline Brown ol BLCSE I I8l &€& #HEE
FAS BLCS & iFMMG RS RS 543 Hkoz EHRT.

. a3 HEMES A E FHIAG.

2. BWAEHE

BLCS#® 4 #7} sl &2 4%E 10ad 3,000kgd A= HREIAL KE=
AEN T LR 10a% 2,000kgH & AN RN, BRE 48 o3t
ZFA R EE Rt 10ad 200kgd H£EE o HHSACY. — KRS 10aT &S
#go g N: 20kg, P.Os : 30kg, K.O : 15kgs M3t ct.

3. HEREFAES Ak SRERE ERESHAUCH

4. B2 1996%F 1A 238 B#EKO B1ESI0] F&T ClZ 60x30cm2| #HEE
B2 50%4 4R 1280 BlEsl?2A Aol EHESAC

IFo £FME= 78 168FEH 118 18 Afojol| # 10EIE WS, AEH
% R} RE, RE, &R, #E ¥ 159 285 (T-N, P.0s, K0, Ca0,
MgO) 3 capsaicinZBE S#5H%dCt.
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1. BLCSI MR BHE AL 2

V. &R 3 E%

rot

P OFREO Hit

Table 1. Fruit characteristics of red pepper after application of livestock dung

Kind of No. of fruit | Fruit weight | Fruit width | Fruit length Sugar
livestock (1 plant) (g/plant) (cm/plant) {cm/plant) content
cattle
dropping 41.52 504.82 0.92 9.89 12.76
(BLCS)
dcat“.e 24.27 291.47 0.79 8.55 11.92
ropping
pig dropping
(BLCS) 24 .91 481.33 0.86 9.37 12.69
pig dropping 31.41 367.72 0.90 9.04 12.27
Dung of fowl} 97 13 310.25 0.85 8.89 12.34
Dung of fowl
(BLCS) 41.85 562.22 0.93 9.80 12.89
Compost 30.47 340.97 0.89 8.67 12.28
Non-compost 30.22 341.50 0.88 8.43 12.28
Mean 31.47 400.03 0.87 9.08 12.42
L.S.D. 0.05 6.41 103.77 1.02 0.68 0.70
L.S.D. 0.01 8.90 144.02 1.42 0.95 0.98

BLCS £ EH ey AREIERS 259 MEEss BiEd ZE2 Mitsta FEd &
R AFRES FHES (F DAAM BET + e vk 2] 604k FH 1EES 15+REK
= BLCS#H#EBUEMIEEAN 41.85M=2 AL SR/ HR EBRAL. o952
BLOS#H#4 HHLEAA 41. 520 E a2, —KREHALEANAS 31. 4148, 2
2l . —fRHEAE SR el A 30. 47 AMZ A . °) € HER FEMBIEEANM KHED 1+
o] REHE BLCSE #KRaA] &2 —REFHS 88 KAt EES 2 FREE v 3t
o 1% Kifgol M FEES FEE/ BEA IkEel BMASE ¢ + AU, BLCS#HA
AREMHEES] 23+ REET —RREEERES —RHEEEREA ¥ &l M) o]
L #re) REol IkiEE AL KBS nE BLCSHEA £WH MEWS Holu fl4d frtst
37 BLis st RS MR obd 7t BEtE = whel o '

3o} 608k T 14kE RE UM E REEFANM & vb37tx 2 BLCSAE BRI R

b
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A7 562.22g22 71 FANCSY . & BLCSHESHEMMRENA 504.
82gelA i BLCSHMEHEMMENA 481.33g2 2 o] BLCSHAREREIEEANA
Htr @ nFo] REL BLCSAHHE HMaA 2 REETL —KHERBREAA Higd R
Ho vjata] 1%9] mE AEM #Esol nx9 KMo 4 BHmstR &S EA 3
L UeE HOoZ Hol BLCSHRME Riste T MR A4 A,

oy BLCSHfAREMAREY JdMe 159 REHE Aot RE] FAL A
S nFR = Ao A7 7 H—F AR7E LH AR BmMmH A7) o Zoj}.

Figel oMM = BLCSHEBEMMLE 0.93cm=E 7 Widen &2 BLCSHREA
SRR 0.92cm, —fHEEE 0.89cm JEFZ 2 ou EHEC FFNQ 2 #E
5 2] skt

13 REJ UojM = BLCS#HAFHMIEFEAA 9.89cm=2 71 Z =l BLCSE
frEslz] e AHMTEEAMEY 1.33cm7F o ZoAA 1% KA BHEL FENQY
A7 FEEHA 24 AAn, oSS BLCSHHUBEMIEET 9. 8cmZAM BLCSE RS
A gL —BEHEEAMEDG 0.91cmrt O Zol 5% K#Ed A HEMA £71 HES
A, 1 &2 BLCSHEKREHAREANAM 9.37cmZ ol &= BLCSE RHIA G —f&
BREBEREGE 0.33cm7ZF o 2oy FEHES At nF9 REd JodA=
BLCSAHEHE REANA mas HR/T#HEB v Y74 Ao,

52 fEEel ol = BLCSHEAEHILE T 12.892 Ad %41 ol BLCSE
FrEshA e —RBEMAEAMED 0.5571 9 sgod FEMQA £+ . G2
2 BLCS#EAHEMIEEL 12.7622 BLCSE #HudA &2 —ﬂ’i#lﬁb‘&ﬁilii\:} 0.
847} ©] Eol 5% Kol AEMNA £/t e ¥EZ & gmelden, 2 s
BLCS##HBEEMMIENAM 12.698 BLCSE ##s A ¢ ~KWEREMEERT 0.4271
9 F& fEmeld oy FEN Ex .

L Es 2ol iFEE] 51 S HE 2 &R BLCSARHE iste] MEYT REE
o) HERERRE B A JEbG R & 13 AR ESe dtihe]l BkEd e FRE A4 B
oF 3 Y dAeleta BElE & vtoj},

2. BLCSIMERBREAO| 28t DFRW| BT

BLCSHWBRERER S BEAA WES HHREEES MEHE13d £E2 4
ete] e R B LFREY (LBOES NS BEHED HRE (K 2)AM BE
uh o} 2o},

a3 mEHasEd JolMde BLCSHAF HEMIEES BLCSHRBRBHEMCE 7T 3
0.31%2 7} 5kon o= BLCSE #maix| e —#R4F LR —RMBEHEER
o ] st} 5% Kol M A Eol FEHA 0.04% MEFE R T3t

e s Yol BLCSARMGHBEMIEIEIM 1.19%2 714 $8S SHstx



Korean Journal of Organic Agriculture 6(June 1998) Copyright 1998 Korean Society of Organic Agriculture

68

ANenf o]} EF BLCSE HM3tA & —MBEMHARE 0.15%7F o] %ol 5% X
#ol M HEmQ £/ EE AT, BLCSHEHSHMERAME 1.11% 2 BLCSE 0
A B2 —RFUMBERED 0.08%7F s%oey FEEE AU 2. BLCSHEEE MR
FAME 1.02% 2 BLCSE #fRsA @& —MEREMBHRED 0.05% o 2ot &
S AT,

Table 2. Chemical composition of red pepper fruit treated with sail
microorganism(Unit : %)

Kind of livestock T-N P,0s K0 Ca0 MgO
cattle dropping(BLCS) 0.31 .11 3.94 0.78 0.43
cattle dropping 0.27 1.03 3.80 0.62 0.35
pig dropping(BLCS) 0.25 1.02 3.58 0.47 0.39
pig dropping 0.25 0.97 3.57° 0.41 0.36
Dung of fowl(BLCS) 0.31 1.19 4.10 0.84 0.44
Dung of fowl 0.27 1.04 3.94 0.53 0.39
Compost 0.24 0.88 3.66 0.53 0.36
Non-compost 0.27 1.07 3.74 0.71 0.40
Mean 0.27 1.03 3.79 0.61 0.39

L.S.D. 0.05 0.04 0.15 0.81 0.24 0.05
L.S.D. 0.01 0.06 0.20 1.13 0.33 0.06

MmEZa@ol SlolM= BLCSHEBEWERE 4.10%= 7IF Z2Eoden o¢
BLCSE #HsetA @& —KBPEMARES 0.16% 7o TRy HFEMY &£ ZEY
A @R, TS BLCSHAFEHMEAAM 3.94% 2 BLCSE HRe A ¢ —#4%
MEAEIEE ] ¥lsted 0.14%7F o &skon 71e BEEAM = AEME] o] vl &3 MBS
& Yehi it

dEhy £ BLCSHRBBEMIEIE 0.84% 2 AY %o BLCSE #ustx o
< —RBEMA RS 93t 0.31%7F ©f 2ol 5% Kikold HFEMY #7 PEAA.
g2 BLOSHHEAEHMEZ 0.78%9 Ca® HHS 1 1o BLCSE HutstA ¢
— AR vlslad 0.16% o gt FEte ZEDA ey KEHER
M BLCS#MBEEBMES} —BBEEHHREANN TF 0.06% 2 EIHEM ZE7 2
o —fEEEANIRDG 2358 A& F855 JeElRAY.

atadl o) YoM E BLCSHRBEBEMMET 0.44% = 718 £ &l oI+ BLCS
E MMl 2 ~MBEHHE M3l 0.05%7F o wol 5% K#EANM FEQA £7)
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WEHN LM, 0&& BLCSHEFEMEER 0.43%2 Mgs 451 ey o
BLCSE #MetA &2 — M4 EHAR vt 0.08%7F o Bot 1% KoM o g
of HEM) ZESHAL, BLCSHBEEEMIERANE 0.39% 2 BLCSE #Htstz ¢
—RREBAIRE T 0.03%° Mg&@el Bdkov HERES dA.

3. BLCSH R FBHEMBAL 2St DFERRS capsaicing B

BLCSA WM MAwS 49 K 2 @9 BEME fmstd RS S de 58
60% B=e KoEEo FAmsted £ BEAA WEY HFHRE HAEDEHRE 13
& Ehist7) gl A2 MARE % v dat-$~ Mol AEAZ 58135 kst &g
g b3 capsaicinF S FHEI HRE(OY DolAM Beuls 20,

LSD(5%) 0.29
LSD(1%) 0.40

§ c.8 [ 0.73

1= ; ’ 0.55

- 0.6

% 0.5 0.4 0.41

O 0.4

(@]

c 0.3

g 0.2

a

= 0.1

@) 0 : ' L

2 3 4 5 6 7 8
Treatment

Figure 1. Capsaicin content of red pepper fruit treated with soi microurganism
1. Cattle dropping(BLCS) 2. Cattle dropping 3. Pig dropping(BLCS)
4. Pig dropping 5. Dung of fowl(BLCS) 6. Dung of fowl
7. Compost 8. Non-compost

Capsaicin@ & ol BLCSHRBERPE 23 1g% 0.73mgo2 Ad £ &
ojem o= BLCSHEHWHE HMsA ¥ —HUEHAEAAMNED 0.32mge) ot
5% K#AA HEMY ZE7F FEHA TUz, oSS BLCSHERKREHEEAA 0.
60mgS TAHF L AT Aoz Jeht BLCSE HHsIx &2 —RERHEEERTD 0.
llmge] o el ZF3 L AR FEMS HEHA Furt. 281 BLCSHER 4%
EE M = capsaicin®E°] 0.49mgo & BLCSE #4{Hsx & —KREKBHERD
0.09mgel @R AEEE A, Hfh —HERFEY EHEEREGD B A Yebs
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o Ll ko) #RZ Hol BLCSAEEN S & FEREKRI capsaicin@ &0l BES 1|
e Aoz BEE = vlojt},

4. BLCSIMRFRS HEYER

Table 3. The microbial properties of livestock dropping used’(unit:CFU/GFM)"

Charac- Agroba- | Bacillus | Pseud- | Actino- Fungi | Yeast | Amonia { Nitrite C02  [moisture
teristios cterium omonas | mycetes Bacterja | Bacteria | (ug/100g| content
(x10%) | (x10%) | (x109 | (x10%) | (x10%) | (x10%) | (x109) | (x10) | /hr) (%)
[ 1 215 0 130 38 29 23.0 0 57.9 35.0
I 56 156 0 69 33 13 1.8 0 45.5 33.8
1) 14 322 75 51 17 18 2.0 0 35.0 59.9
v 1 191 1 172 51 10 12.0 2.0 42.0 40.7
Vv 176 68 1 26 8 2 0 0 56.0 31.6
Vi 16 18 0 1 1 2 1.8 0 73.5 35.7
1 ‘cattle dropping added BLCS 5g I :cattledropping without BLLCS
Il : pig dropping added BLCS 5¢g IV ' pig dropping without BLCS
V : Dungof fow]l added BLCS bg VI : Dung of fowl without BLCS

'CFU @ Colony Forming Unit GFM : Gram of Fresh Matter

(K 3> M B nbo} ol & ERYEMIEES Bacillusd 4] 2, 1509071 2 &R
HEREC 590977 28 65 en, Actinomycetes #MAEHE 130971 = K
WEe ikl visled 6197 Bk, Fungivs RUEHEEREY) 380912 EEHEY
o 509707 o] Bkt Yeast® BEEEAA 290 E EREEL G 16097071 ¢ &
of 28 Llkel &S JEMA R, $EYol AT E 23N/ Z ERERED 21,
200707 o @t

BLCS# BBREMEWHIEEAM = Agrobacterium® Mol 140U =E st
A e KEHEE ] B8t 1309707 28 EA S AQ3, BacillusE2 3,220%
Mz mEEEEC 1, 3109 7F 2%k29 | Pseudomonas®-& 759/} 2 EEHE A Y
sted 749707 B & d4E YT, Yeaste 18092 EERE A v 3l 804k
N7t o B2 Emol At :

BLCS#¥ s - Wit LRl A+ Agrobacterium% el 1. 76012
Blx] e MG vlsla] 1.600UNM €53 £FEo2 FHEHO YN, Ba-
cillus% 2 6802 EEREE T} 4009707t ke, Pseudomonasd & R
& 0 Hated 187Hel e, Actinomycetes fEHS 260/ = EEREBEC} 257
A7t 2sken | Fungi® 80972 M ER o} 707t of Bk,
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5. BLCS#a +i%o| LB S o4
Table 4. Chemical composition of soil treated with soil microorganism
Kinds of livestock PH ?0/1:/{ (sé%) ” Ex. n(;t:/lOOg Ve mg/ﬁl:SOg
Cattle dropping(BLCS) 6.2 4.41 1454.4 7.35 13.5 9.0 38.65
Cattle dropping 6.2 2.1 846.7 3.20- 8.0 5.5 21.10
Pig dropping(BLCS) 6.2 3.22 927.0 2.37 10.0 55 17.87
Pig dropping 6.5 2.78 733.6 3.77 12.7 6.7 25.37
Dung of fowl(BLCS) 6.0 2.59 824.8 2.56 11.7 7.3 25.96
Dung of fowl 5.8 2.87 762.8 1.98 8.0 4.5 18.88
Compost 5.6 3.58 866.8 3.00 11.0 6.0 24.40
Non-compost 5.9 2.68 720.8 3.07 11.5 5.5 26.67
Mean 6.05 3.10 892.1 3.41 10.8 6.2 24.86
L.S.D. 0.05 0.17 0.26 181.2 0.78 0.6 0.5 2.95

(% 4> BLCSE 49 HA, ez Foll SRR ast 2 l% MEMHIEE RS
g O BIRZ ety nFE K % 1ES FAA (LBRSE T HREA
T e pHE BLCSH RN HMEILCE BIL MHEEY & K& —ik FHEEE fr
Frol Al 4£3] 39 £ F HET HIEE Jet A, —i& PR HEE YA @& i
EEd dsle K#fg FEZE A pHZF FiEe2 RS S BETS & AU

T A EE Aol e BLCSHEFHEANA 4. 41% 2 Hi 2RBES F5
ol UA 7HF 8l BUxn., oS BEe] HEMHEEST 3.58%, BLCSHERER
3.22%. —RBEE 2.87%9 <olAd. PO FHNAE BLCSHEAFEE 1454,
dppme 2 74 BT HAh 2HEE d3te] FEE/ R g e, ohF-2 BLCS#
WMEREEZ 927 Oppm, F ¥ HEMEMIR[E 866.8 ppm. —AX4#HE 846.7ppm,
BLCS#H#EE 824. 8ppm2] &olAqvt. 281 BLCSHAE4FEES BLCSHR KK
Baol QloiAM & st A S —MRFEE KL 3t FEM BESA P205%
fio] Bsha BLOSHEBERAM = HEMSS ZEHA ¥R}t —&KBEE ¥ 3l
62ppmel ¥k},

of ZEd UM E BLCSHBEAHEES 7.352 &l 714 2ol Hith 23 E )
3l HE£ Uz BLCSE ##3x e F#RER2t 4,154 o Zol v DIk B4 Y
Bgon o} &L —EREREI 3,77, —#FHEE 3209 2 g%,

Cag oAM= BLCS# HEFEEZ 13.52 71 B2 S8E Yo & & HB

el disted HEMC HEHAT 2L ~HEER 12,7, BLCSHEHER 11.79
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IgiF o) Aok

Mgel @AM E BLCS# A #EE 9. 022 Al Y Bol Hih 2B dsld H&
Mol BEHAL - BLCSHEEE R 7.3, —KEER 6.7, 1812 —KHERER
6.02 A o,

CECZ & JdolM% BLCSHEFHEI 38.65% 7H4 ol Hib 2B E disd
HEA AN o3& BLCSHBRBERANA 25 .96, 1l —RIKERE 25,379 HF
At

V. =B

BLCSAHBMS Mmuslal WjAdad RERS BEAA NEY FRELHE 259

Higrol X2 Y #Re &3 2.

1. 239 Rget RE, R, RE 281 #%l lolA BLCSHMEBEMILI 712 £
ol n. FAE Y FALer RERIY RiE £ Ad ZAt. BLCSAHEHEE 2
BLCSHREMIE = —#F 82 — KRB v ot 48 mS deriid o

2. 130 {LEESS T KR Mg #it Zel Zg 28ln otadisE sl Ao
A BLCS#rH#E7 714 2eken BLCSE Mgt 4 HiGC e MEMEE 12
T WM M BLCSE HEeA e —KGREELTY & WmmS Jebllo.

3. %9 capsaicinF#lM T BLCSIZRMEMHEEF 71 =% BLCSE & #st=
Qe —% Mol vlslel BLCSE e 4% 2 KEEI o =2 Mmoo

4. FERHEIE S SUE e wS e #5F BLCSE HES AR’ BLCSE #H#3}
2| ke —fpEE Rl vt ke iEite] ¥ @TﬁJol_ﬁiu‘r.

5. o] {bgte] oM = BLCSE #HEd KELREH TS o3t MEk, ik
‘l‘tE e, Wit 28§ 2 otadl$g 8ol BLCSE HHEsHA ¥ —RHERE ¥ 8o

< fgiE el Ak,

&

Summary

The result of application of the organic manure obtained from livestocks fed with BLCS
in the red pepper under structure were as follow.

The no. of fruit, fruit weight, fruit length, fruit width, and sugar content of red pepp-
er treated with dong of fowl(BLCS) were the highest in any other treatment. and cattle
dropping (BLCS) was higher. also. The contents of total N. P:0s, K:0O. CaO. MgO. and cap-
saicin in the red pepper fruit of treated with Dung of fowl(BLCS) were the highest. and
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the second was cattle dropping (BLCS). The contents of OM, P:Os, K, Ca. Mg, and CEC of
soil treated with microorganism were the highest in the cattle dropping(BLCS) in any oth-
er plots, however.

In general. effect of cattle manure fed with BLCS on the red pepper yield and microbial
activity were higher than cattle manure did not feed BLCS.
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