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Summary

This experiment was focused on finding out the effect of plant
growth and disease severity of powdery mildew in cucumber plants
pre—-treated with various rhizobacteria(TRL2-3, TRK2-2, MRL311,
MRL312, TRL404-2, TRL406-3, MRL 412).

The cucumber seeds were treated with different concentration of
rhizobacteria suspension(1.0x10%,5.0x107, 1.0x107, 5.0x10°,
1.0x10%fu/ml). The cucumber sprouts pre-treated with all seven
rhizobacterial ~strains at concentration of 5.0x10%fu/ml were
significantly increased plant height and fresh weight. However, the
pre—treatment at high concentration(1.0x10%fu/ml) was not. Among
the rhizobacterial-treatments, the pre-treated at concentration of
1.0x10"cfu/m¢ was the most effective and follwed by 5.0x10° and
1.0x10°cfu/me. Growth of cucumber sprouts was enhanced by
treatments with rhizobacterial suspension( 5.0x10%fu/ml; 7strains)
compared to those of untreated plants. Shoot of cucumber sprouts
treated with TRL2-3, TRKZ2-2, MRL311, MRL312 strains
treatment(from 90.0mm to 105.7mm) was higher than that in the
untreated plants(71.6mm). These TRL2-3, TRK2-2, MRL 311 and
MRL 312 strains are prominent candidate as a microorganism for
growth promotion.

The cucumber plants were sprayed with seven rhizobacterial
strains four times by 7 days interval with 5.0x10°%fu/ml. Seed
coating (5.0%10°%fu/ml) with the all rhizobacterial strains stimulated

seed germination and growth of cucumber plants without any other



visible effect. Rhizobacteria treatment caused promotion of growth
of cucumber plants by its plant height, leaf area, fresh weight and
dry weight. Treatment of rhizobacteria was considered to
contribute the plant growth promotion at early stage. The symptom
of powdery mildew was occurred on the cucumber plants in a
greenhouse at 30 days after planting. The pre-inoculation of all
rhizobacterial strains at 5.0x10°cfu/ml protected cucumber powdery
mildew up to 3 days compared to the untreated plants. While the
disease severity in the untreated plants showed only 81.4% , the
plants pre-treated with bacterial suspension with MRL 311 and
MRL 312 showed 69.3% and 76.8% , respectively. Moreover,
efficany of disease protection by pre-tretment with TRL2-3,
TRK2-2, TRL404-2 and TRL406-3 were showed 63.2, 62.6, 57.1%
and 52.5%, respectively, which were higher than those of MRL 311
and MRL 312 strains. Most of all, the plants applied with
suspension of MRL 412 at 5.0<10°%fu/ml showed 27.6% infected
leaf area, which showed 72.4% protection rate against cucumber
powdery mildew. Therefore, it was suggested that disease
protection designated as MRL 412 among the seven rhizobacterial
strains may be the best strategy using antagonistic bacteria aganist

powdery mildew in cucumber plants.



7} A3 AR dk (Wisniewski and Wilson, 1992). Alth7} F&
EAES FkE Qle W] ofAl AR wAHow okmE Qi 1
ARl Algho] mEA Ho] gijtew AEARA NS HFi dv
(Elad &, 1991; Jarvis, 1980). "=l &g ME40A S 43 714
& Wilson (1989l ofaf AFHoAxon, 4xs14 Hals 2 Fx
WA 7lere 4K gko] &5 Utk

e FXA7]aL A el skl A2 WAlES Fol=dl
AFE-5al itk (Nielandss, 1986; Van peer &, 1988; Van peers,
1989). A=9] AFE HXote MATEA T T e Sute
of, oy A& FAIFE VAT, HARF e FANAEY
PGPR(Plant Growth Promoting Rhizobacteria)e]y} PGPF(Plant Growth
Promoting Fungi)¢} &2 ST AEo] 44 qtt (Koske and Polson,
1984). Caron(1986) o (Mycorrhizae)o| A& o HY3te] A&
I Aezg o FE AR ddsi EGAAAR Hdds A
, dte] EF U 5249 dF 2 SAEHEA g A3
a8 ar sy ZREXAe wE T84 7H(Warterer and Coltman, 1989)
T a%E Yedle Aoz deA

A7FFH2 AAAF SR 11,8000 5] AEolr L= oz B



3 (Brouns,1987; Koji, 1986; Spencer, 1978)5 i glow oA =
400919 Amol dAsh= Ao LAY (Shin, 1994b). 1 FollA
g, ¥ So IEF S0 W] EnE S AiAF, AT, EE, H)
o] i, e A, At 5o stlFolA fArbEHe] dsrt A
t} (Shins, 1994; Spencer,1978). 7712 A A ujiEgt ol 2} %X

Aufell A= o] Bkl Z JE Fa e AEwoltt. AVkEHo
[e)

fT

offl

WASE A B FFAL BFo| AsNEo] BT FHLES i
At} (Shin, 1994). F/HFH L S9N RE Agste] A7H7 w
Fgol7h wAste] ez AAHn, Yol WAPel we Wuzzol
AAFFAA 453 wmshslo] oo WolxA Hk. dels Fx ol B4

o= Rk Hedo] o5k xAeksl, olo] mE FEFgAE et (Cha
5,1980). Q019 A AZFEW vk o3 20~50%°] FHATF B
= At}h (Beloanger,1998 ; Verhaar, 1993).

A7FF BAE A g BRle] AleH7E dARE A W
Aol AelM = stabsefel] st o oA AZFRE Al AL
S¥ TN A AtAle] oF 10%l st Ak 1y A&

Al Apgom A7FFEH Ol oAl Aol ftHE T oFaAstel o B
(Asari, 1994 ; Erickson, 1998)7} A& 1 low Fokeo o

& T ZAFZAVE AVIEEA S8F1549 2l A7FEY TAA

[¢]
¢

o
|o

el desgdo]l tiFHaL vk EFE spshgeke] A4 FdRAdAAL S



A2 FENYRS o8] FBALEN L Wl FRAA F B
AR AEAE RESUA FA AABARS AL S 2917
b e 3 QY. B4R Folt Aol FUsius Reaes
1 4BA%FS FAAE G908 vRe] Bl Ui vhdel 4832
s JAMVAEE FESHD Aok ABIAL BA wulshs
RSB JPoz I vgEel Az A% FARAZ AU
439 Qg Ao JFS ML o FEVARES V5
olg3te] HE AL FAAIAL EPIS Al 1B EAA )
Aol 8753 gtk olF istel MRS NBYFEA/NAS s
P A7t g ele autetal daE L glow og Ban #FE

= Awtato] FgAAtel o] 8w ar Ut

Kloepper <& 1980dt] =o 2&E9 MAMAS ZZA]7]+= Plant
Growth Promoting Rhizobacteria(PGPR)2] £A1& Wst o] A E
oA A& FaF S 2 EGHS WA & F vt Busiglt. B
FHAES  AEAGEZ st 7|F R
(Kloepper, 1980; Gamalero, 2003), %4 3/dE % (Ramamoorthy,
2001; Kloepper, 1996; Park, 2001), =g
Growth Regulater: PGR)S| 9Jsle] t}oksl 7| Zto] o8] AFAE] ¢

d By Ha grh. a2 F ulAEo] AAeE PGRS Auxin, Cytokinin,

=
1>
il
ox
ox
N
i)
(il
i)
]
o

)

=3

Kinetin, Gibberllin, Ethylene 59 EZE0o] 9o, o5& A& 9
A AR FE & AEAe] A ARk dds Frh ol AALS
= HAES M, WAd, AMTS oYEsiAl Rasa gl

(Frankenberger, 1995; Pan, 1999; Gamalero, 2003).



Oken 5(1986)° 98t Azospirillume A7 0% PGPRe| <
st Al o2 AEo HFetd B S5 SR S 57t
AE 1 F2 Aol YASE indole-3-acetic acid (TAA)A Ao 93 A
olg} stttk FHel Gamalero 5(2003) P. fluorescens 921R1, P.
fluorescens BBc67} A& 20 1AASH A 7H8A FFAHEZELA
siderophoreE ®ol Artsto] Qolo] AT, <5, <, Hel dolgt ¢

, Dey 5(2004)& w39 A

Al
Ay

Fom A mMAETLHY Wt 7RI Fow Tty 2
=S Agste] AEe A= AT eR Hi @ dFE
Pseudomonnas sp., Bacillus sp., Azospirillum sp.,
Rhodopseudomonnas sp..C3&3 A1) o] A& 2 (Kloeppers,
1980; Brown, 1972; Brown 1974; Kapulnik, 1983). Pseudomonnas
fluorescences= Edu A EZ A 2 4-diacetylphloroglucinol®] 4+
phenazine-1-carboxylate?} &2 SAEAS At HAIAHESE F&=

At
(Timms-Wilson, 2000). &3] WATZ(VAM)ol A F7]1AE kil

i, 4zo 44e Fa e

mlo

7t 7= &37F dokal BHaEd

HAsto] A (JamesE, 1981; Jensen, 1982)7F A= on A& thst
A FE2 s 599 e, ofd, A4, v, 2 g, ZE

s #HHEo] Qo] AEASES FANVIER A& Fad 9T I
(Ojala%s, 1983; Elmes and Mossse, 1984)x1 <&# 9t} olgjst ¢
Aol AEFdadte vdFd wzidged o8 friHEed, dAdgew
o] i B FEEFTFE FAAVIe Aoer dEA v (Willy &,
1983). 3 B fejddd e it =4 WAad, vAdEol
HHleke AEEZ et 7+ ddEdY Aggd =4
(Morgenstern and Okon, 1987) 2.2 2ZA%o] HXHE= Aoz B
Al wof At

A2 Ao #gk A5t 1980l ] o] Fo S8/l dHAHA W

ok
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rfa
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= ATAE fal @] JyEoA L A (Lee, 1990). ¢ < =A
Pseudomonnasrm 4:(Ramamoorthy &, 2002; Lee &, 2000; Milus and
Rothrock, 1997), Trichoderma 4:(Bae &, 2002; Mao =, 1997; Kim
5, 1990), Bacillus 4 (Raupach and Kloepper, 1998; Kiewnick %,
2001; Raupach and Kloepper, 2000; Leibinger %, 1997), Serratia <
(Shen =, 2002), Gliocladuim 4Mao 5, 1997), Candida 4(Nunes =,
2002; Droby & 2002) o] A&E2 WAl F== o] &, vHHAA
Colletotrichum gloeosporioidas ¢+ 72 vH|HYAAN 455 WEZ WA
o] 433 th (Yakoby, 2001).

el A A A RS 27, eof, ZFA R AT 5 A EE oM I

Amael sk 2, o A0S DRF BE B B, AAA, Az
ME g 5 E A 544 ARy wEe FRe) ofde A
WE7 wiolth (Shin &, 1994ab). AAAN LA HtFHwe ¥

RBEAL R AEo] 7t BAXATE AEd FAd § 5~69F
Aozt Aaete] Al BAERTE FPE TR )9~ w2 A7k Ho] X
&= otk (Endo, 1989). BA7FFH e kAol My = A7} 7hssh,
HdEe sgEVAAG WAHAE P4y wiEel  (Corrells,
1987) FAlE AxapA] o UAAtell A 2 oA LSRR 57l
AMe Tz BAGAE Axstar Aot WAl =g Anjzp @l
B3, WA Aol A9 Alge] "olXwA Hadel A ngvt =
A ol A FAasA "k

e el dgAtEe] AAEoly ke vAE
PAAE ALsr] A% AFE FYPson, 53] 2

o]-83% AQI10(Sundheim, 1982)c] m|=rollA AlF3tE o] 83t o mA
H| 28k 712k 7F Ao JdiE s B R [t golFol gk g
Sk A7 RuEQde, oyt 2= aXxQl Tiltiopsis spp.2l 2.°] 2

7VEH ool i3k A28 (Hoch, 1979; Hijwegen, 1986)3 Pseudozyma



flocclosaZt AAkeke= A itk Aol Aatzg(Avis, 2001), &R AL
3 F33o|¢l Sporothrix flocculosa, S. rugosa ¢ Am| 3715w ol o
& AAMSE T E2AHA A AH-E(Hajlaoui, 1991; Jarvis, 1989), o]
Verticillium lecani ° 71X/ (Spencer,1983; Verhaar,1993) %
Acermonium alternatum, Cladosporium cladosporioides < +Z+&
(Malathrakis,1991)°] 1th. o]¢ldl HAEE o]&3to] AFFHS W
Aot = AT A=7F v B3 (Schneider,1991; Ohtsuka,1991)% ¢

&

gtk AATHFCl AFHL 2 NAREL USE EE IR

olsf=lar Qut. AldF FolAME v E AF(Bacillus spp.)E o83 7}
FHOBAAZE Bo] ATrEH A= o= wpA e gto] derdido] Frstar

A A&7t fFel gk WiE o= A F).



Aol &3 Jdd AT AHAAT(TRL2-3, TRK2-2, MRL311, MRL312,
TRL404-2, TRL406-3, MRL412 5 7¢¥F)& &% Wol A&ttt (Lee

5 2003; Jeun and Lee, 2005). Z&AA TS TSA(Trypic Soy Agar)Hl
Aol Al 28T, 3 &k gttt

2. ZYZHNT SAAETE 20[2 LotR9 YSof Ojx =

Qo] FAIAIT 0], EF3E)E WA= 2dE ATV HaE F
A" Qo] FAE THTFE 4 30w 43 2AH AHAH. 2FdA
At AelE agste] A= o] FA bl coating® FAA A S G

& AAsL, AR Gus SN S8 ARSAT. A 44

ut

o] FAe] AFLAAT FEE1.0x10°50x10°, 1.0x10", 5
1L0x10°%cfu/mDA 8] & sto]  HAsAT Fxol wE AFdAT e
ool Qo] FxE HA F FAHYE petri-plated] FAE Fdth HH
Qo] FAE 7UEE MAF3T, FEA)sEA olue Ae BHA

o 7T AEgIAAMAT A 10709 olFAE 1MESR sEEE
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AggTAMTEo] 2ol FE A mAe dFS dotriuA Ar g
AATHAATE S F=EE Qo] FAd At Z¥TAATe] A
LolFTAE FAAY 79 F ol W ol o] ol ey AAFTES AL
stk AgIAAT Fxo mE Qo] Wolw el V]G] thE A e
Wk (Table 1). 2°] FA FwHol A
TRL2-3, TRK2-2, MRL311, MRL312 I © 3% 2 (1.0x10%cfu/mb) ol A
70.2mm, 71.75mm, 77.23mm, 76.82mm= g 71.61mm3 ®H)E=3 £3Z Ve
o A% % (1.0x10%fu/mDol A= 90.83mn, 89.66mm, 99.04mm, 105.72mm =
FA gl vl Qo] dolrel dol7k & ek AL HAT L AT}
ot o] Aol 2> JF Aox Azievy W, TRLA04-2,
TRL406-3, MRL412 ¢ 7% 1% %(1.0x10%fu/mDol A 35.99mn, 42.09mm,
4510m = FA 2 71.61mmel Hl&} &7]7F #gkal, AAH = As B 5 3
on A% E(1.0x10%fu/mDoll A= 83.69mm, 90.36mm,97.97mm= F- 2o H
af dole] o] et

Table 2014 Qo] Fofie] #e S Aajol] ofstd AFrdA Lt

gE AT AAT 7TH4F =9
%]

o
N
i

7
F  Fo TRL2-3, TRK2-2, MRL311, MRL312 ¢ A% 1F=
(1.0x10%fu/mD ol A 82.1mm, 78.0mm, 83.9mm, 79.4mm= Fx ] 78.2mme} H| S
F FAE2 Yeen, A% 5 (1.0x10°cfu/mDol A= 90.2m, 94.3m, 101.6mm,
93.0mn = FA el Ha] So]e] wolr ol ¥E7t # ek AT
o A7t Wolme] F7] A Wuk oy} o A% T2 TS
T Aoz AT, dbAE,] TRL404-2, TRL406-3, MRL412 91 7% 1
=52 (1.0x10%fu/mD) ol A 22.1mm, 26.2mm, 36.4m= -2 78 2mmel 1] 3

£
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gle] Zol7b &k, EHE AL BE glon, A% =(1.0x10°cfu/ml)dl
A= 66.0mm, 83.1mm, 98.3mmE T gl wla] g

Table 3elA wetmel AT FH4¥% AFAAT 75 Fo
TRL2-3, TRK2-2, MRL311, MRL312 ¢1 % 1% %(1.0x10%fu/ml)ell A
221~240m= A2 188met M= FAE UEHOH, Ak
(L0x10°%cfu/mD ol A= 25.2~29.12 A g o] g Qoo AAFo] 713
t}. ¥k TRL404-2, TRL406-3, MRL412 21 % 3% %=(1.0x10%fu/ml)®l
A 147~181m= T2 188met =7 #agor, A= (1.0x10%fu/ml)
A= 204~27.3m=E FHE I v =g FAE YERAT Table 1, 26 2
v} 2 A AdgLAATEY deE B Ao Qo] wolr o AAF
o] & ztelE o FAY v AFS Rk 7T AL AUA
T 9o]ZAA ] & perti-plateo]l A 79 E¢k wolr o] =z A3 TRL2-3,
TRK2-2, MRL311, MRL312 ¢l A% L% % AFLoli &7] 9 e
of FA 7bex AA AT askelA FA

Row, AsEdA FAH B wE AgE
°of AFoR AAFAE S vt TRL404-2, TRL4A06-3, MRL412
A AY asmelA =7 B Heo] dolrt YFHWA FERAAOH, F
71 2 FAE g2 At vs FAST (Fig ). $AAg" 482

Algto]l s FAFH X EA Ho| Qolrt wopr] AAEEA Hd)

i
fz
£
i)
9

=)
ich

#E F E71 92 e AE, AT, dAlTe 2AME 2 A

1.0x10%fs/ml, 5.0x10°cfs/mloll A= o] v AFo] AA = AL
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Fig 1. Presentation of cucumber sprouts pre-treated with different strains
of rhizobacteria. Bacterial suspensior1(1.0><109 cfu/ml) of each strains was
treated on cucumber seeds. Cucumber sprouts were grown on
petri-dish for 7days at 23T.
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2 e, 50x10°cts/mlcl - Qoo ol W fm AFA B
o a3 FAA &7 A 4TS F= Adow Ah4dy. 9 22
A= Table 1, 2, 3014 ol o] 51 #ejo] A4, AT 423

w
S} Wz A wgt AFHom, AP

i

pl)

Wal Ao Jge F Ao A, Fa HYA FEE e
of Aglsjor @ Aoz AZAHEY Park 5(2001)0] <A A5 &7
of frEo #FAY A} xR A AR A% E(1.0x10°%fs/ml)ol
A AEER 27 $5AnE Bavtk ol B AgE v AnE U
Bttt AAl®  TRL4A04-2, TRL406-3, MRL412 ¢ A$ I¥w
(1L0x10%fs/mD 2 A2 45 A2A9] a7t AstA 9357
b ApebA gkgkth (Fig 1). o121 A Bo] AP S Frdtes 5 Fol o
Az ABA] BKS o]FA e /v e HAN, nFEE AT F$
]

Hgol AKANE AALAE = AE meiRTh B AGelA Agw

Ag2AANTY TEFE 2o AEA A= 50x100fs/m FFo] HA
Fxot QyzrEc

2. dEZAHNAY Aot 20[9 A Y BIJIFH Mo O|X[=
ek

Az te dFdaadte] ool 44 3 o dvkey A g o
o dotraA eols AFAAT TAAE S fFRE JI5leH, 1

Sol§HE AZFH WA x7Ae 2H fEeddA 44 F A8 s

FeAaAT A7t 20 A% AL IF
Fol AgaRste] FAANGOxICcl/m)E o] FHE BA T

0QE AT AFA 2olo] AFEAMNTE 45 BPF F 24}

_18_



|®—.|

(%S0°0=d
‘)s91 o8ueJd oldBNW SUBdUN() JUSISDJJIP A[IUBROYIUSIS 10U OJB UWN[0D $.191319] oWeS oyl A PomO[[0] SUBDN
‘Teatajul sAep ) Je sjueld Joqunond ul sowr) Jnoj pardde sem (ju/nyd 0T x( G)UOISUSASNS [BLIDIORY

'SPO9S JOqUINOND UO Pajest) SEM SUIBIIS OB JO (ju/NJO,0Tx()'G)UOISUIdSNS BLIDIORQOZIYY |

2 1€°0+88¢ 2 8C0F9T¥ 9  B8ETFI90°99 0 P8IF8¢0¢ [0[U0H
2 8T'0F56¢ 2 LS OFLEY °Pp  €EGF8¥0L 204 ZgI'S+75€e c1v TIN
q 6€°0FES Y q SG°0F€EL9 oqe  g8'LF¢c V6 qe  SY'I+E€6°LE €-907 TdL
qe 16°0F¥8'V q 8V 0F2Ll9 po T6°CFEC T3 qe  6I¢FvI'LE ¢-70¥ "Td.L
€ ¥9°0Fcv'S € 18°0F9L°8 e [GLF9G011 e 2lgF60'1Y ¢l TIN
€ CIONORRASHS| € 86°0F€EL8 qe  TO0'LFv9°G01 e EVCTFIC 0P 1T€ TIN
q G6°0FCLY q €9°0F489 oqe  LE'GFI8LE qe  LTCFI¥'LE ¢-¢ MdL
qe ¢’ 0F80°G qe S¥°0F80°L 29 E€6'7FL206 qe  €2¢FV89¢ €-¢ TdL
(sunjysrom Aip juerd (8)1ysrem ysaij juerd (W)eaJe jea] (Wo)IyS1ey jue[g surens

. JIMOJI8 J9qunond U0 JUSWIead) BLISJOR(OZIY JO 109]J ' SIqRL



Control TRL 404-2

Fig 2. Presentation of cucumber plants treated with different strains of rhizobacteria.
Rhizobacteria suspension(5.0x10°%fu/mf) of each strains was treated on cucumber
seeds. Bacterial suspension was applied four times in cucumber plants at 7 days
interval.
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Control MRL 312

TRL 2-3 MRL 412

Fig 3. Presentation of the leaf growth in cucumber plants treated with different
strains of rhizobacteria. Rhizobacteria suspension(S.OXIOGCfU/mﬂ) of each strains
was treated on cucumber seeds. Bacterial suspension was applied four times

in cucumber plants at 7 days interval.
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g A3z MRL311, MRL312%1 A, 732 3028cmel Hl&f MRL311
40.31cm, MRL312 41.09cm%  10em7} = ©f A AFste] 2ol KK o
FoatA vErstown, FAE ] uwlE fejAde]l A€ TRL2-3,
TRK2-2, TRL404-2, TRL406-32) 7%, TRL2-3 36.84cm, TRK2-2 37.41
cm, TRL404-2 37.14cm TRL406-3% F3A 2 30.28cm}.th Sem7F=F o A
E9E BYvh ¥hd MRL412<S 3354em®E F3 8 30.28cm¥ H| =3 24
o] AL HAH(Fig 2). 2°le AwWAHNA FHz] 56.06cre] W3]
MRL311, MRL312¢] 105.64crt, 11056crt= 2uj2] Aol &3=2 velyo
), TRL2-3, TRK2-2, TRL404-2, TRL406-3% A& Xt} 90.27cn, 97.81
crr, 84.23cif, 94.22cn' &= 158 oo AF &3S, MRL4I2 A 22 70.48
e 2 control 56.06cr ZF H| 523 Aol AAS RAT(Fig 3). 2gAA T
S Agd Qo9 duA, AAF, AMTE =G Ao} w3 Ans
e Sl THTable 4).

A A7ES wed Bart 92 Aom Wk A AAwom ool
o g WAL GFo] $rdtel EFYRAZY AL YL

&ttt

2) 2019 AW BA HXE &
Qo] 7R AARAYzAs A Qo5 AHA F 439 HIZAAM T
(5.0%10%fs/ml)S AEF A} Qo] 7Y g LHE
EfWith (Table 5). A&dAMw A QoldA= FA gt #Hyk 24
3~4Y9  =A dEETh 2ole] Ao =ArE AN
MRL312¢] &8 E°] 64.3, 7582 37wt F 27 T 8149 v 53}
ol gk WAlEHes "oy = ARE e

flo

©  MRL311,
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Table 5. Incidence (%) of powdery mildew on cucumber plants

treated with different strains of rhizobacteria *

Treatment Disease incidence(%)
TRL 2-3 36.8 bc

TRK 2-2 37.4 bc

MRL 311 64.3 ab

MRL 312 75.8 ab
TRL 404-2 429 be
TRL 406-3 47.5 bc

MRL 412 276 ¢

Control 81.4 a

* Measurements were made 30 days after incubation with powdery
mildew. Bacterial suspension(5.0x<10°fu/ml) was applied four times
in cucumber plants at 7 days interval. Means followed by the same
letters column -are not significantly different (Duncan's multiple

range test, p=0.05%).
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TRL2-3 , TRK2-2, TRL404-2, TRL406-3% 36.8, 374, 429, 4752 %]

grrEol el FAE R 50% WA 23S Bt MRLA4I2 Agd

Qololl A F7tEHe] thEk A Eo] 27602 Qo] Ao FIE FX

Qol37tE e et WAEHrt v AIIAANTRYG =

dth. A AATF T MRL311, MRL312<& 21 &9 A&ols £ 9
s

rlr
;og
:L

S FAT, AESH WA de AS Bstr] 9§ 2%
S A &S 837 H(De Boer, 2003), BrE-x]g)sl= WS o] &

(Steddomes, 2002)8lH £& Aoz AztHATh Z3%

_IZi
o
fu
i)
o
rl
)
X
=Y

A
S wrdE A 23 2%E1.0x10°% 5.0x10°cfs/mDol A @o]9] o}
Hel E7] 9wl Aol e Fol oAl A1, AEE(G0x10°
1L0x10°%fs/mDell A AFS ZRAZAT ol2 oAR, AFAAMTY T4
A sEE st Agsijor @ Aow Az,

AFgTAATY As ES U wAEe] WiE WA ol A%
Al tal, A7 A o2 EAEA AEol E hshe AEHATE
o] &S Adfstes o2 AT TARAAA A TAMNTE S
W] AAH 74s T3 BT S AAsty AEALEHAG
@A 9 FESTHE olF e oE Ky Z(Kloepper, 1983)# H] =
o ANE YEHTh A ECd g AEAGHALS e oA mAE
9] aggressive colonization® @ <213+

o #3ux glov, 296 AdH AFLAMEOR ) JLES
=

o|N

A7 Aol FFS mARR BeAdS FXAT= Ao
HAoh oleld FHAMwte] g S FXANIE 7S EGH He
A Walol digh e Ay, vAEe] EHete AEFH &2
255 x93t 4% dYEd7 Ay g EZ (Morgenstern and  Okon,
1987), & - FE5F ZFXDuff 5, 1963)5 o2 AEAFe] H7E= Ao
o] gttt <l WAES Agste] A= A F3lae= 2
Moz B H 75 Pseudomonnas sp., Bacillus sp., Azospirillum

sp., Rhodopseudomonnas sp.(ZF A AT) 5] Aot (Kloepper 5, 1980;

_24_



o
=

d
A ) 3}

EXx
=

Aoy

29

5}

7 2

Brown, 1972; Brown 1974; Kapulnik, 1983).

Els

_CH

A]

;O#l

alal

=K
<
‘_ﬁ I

.

&

=
o

Ay EA 2 o]go] 7}

g 99

A

_25_



B ATE f1EGoA e Est okl tgoE AY2UMEe A
27t Solo] A% % o] AZFFH WAl VAt GG ctolur] §lstol

e,

1. Qo] etxue] anrt Y AFLAA T 737 (TRL2-3, TRK2-2,
MRL311, MRL312, TRL404-2, TRL406-3,MRL412)& o] Fx 34
of Agstith. welrel Z7] W ¥ele] AYZA A TRL2-3,
TRK2-2, MRL311, MRL312%1 49 2% %Z(1.0x10°cfu/mDolA
70.2~76.8m(Z71), 77.8~83.9m(* )= FA 2 71.6m(=71), 78.2mm(%*
ghel  HE=d FE2 0 vEldon,  A¥E(1.0x10%fu/mD)ol A E
89.7~105.7m(&7]), 90.2~101.6mm(F2])= F-A 2ol H]d] Qo] Woly
A7k, v, TRL404-2, TRL406-3, MRL4129]
9 WFE(1.0x10°%cfu/mDell A 36.0~45.1m(Z7]), 22.1~36.4m(¥)
2 FAg 71.6m(Z7]), 78.2mCEEE])ol Qolo =7 @ ¥y} ¢fFE A
U AR el AFe]l AAlEE A& B OF Jdom, Awk
(1.0x10°cfu/mDell A+ 83.7~98.0m(&7]), 66.0~98.3m(H )= g
of Hla] A&o] FRH Lolne YAFT SAHAAY AITAAMAT 74T
B o Aole oy, mEE(1.0x10°% 5.0x10"cfs/mDoll A 14.7~24.0
meo 2 FAE 18.8me¥ W|F AFS JEpdon, AEE(5.0x10°
1.0x10%fs/mDol Al 20.4~29.1mg & AAFo] F7FES 2 = 9t
9 Axn2 EYE 7#F9 AZTAAT] ArmoA Qo] ol 2 f

B A e 2es A 27187 SN

Ho
ko
Lo
ox
Ho
o

ol N2

2. AF2ANTG.0x10%ts/ml) 7THF7F £A A Qo] FRE A4
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T 309 Tt AeshEA AFEAAME(5.0x10%fs/mDS 7Y HHoR 4
3] 7 AHEe Ay dFg@Atol AeE 2ole] Afo] FA g v

. So]e zAolA MRL311 40.3cm, MRL312 41.1m® Y-
30.28cmell Hl&] 10em7bF A &8kl o, TRL2-3 36.8cm, TRK2-2
37.4cm, TRL404-2 37.1cm, TRL406-3 37.9cm®= 3] 30.3cmX.t} 5Scm
7V BFENRE Bl 20l Ao FsstA yEbwth vrE, MRL4122
33.5m=E FAg 30.3cm¥ H]zd o] S HITh 2ol WA
A FAe 56.1are] ¥]s) MRL311, MRL312¢] 105.6cr, 110.6crs 2W)
o A% a¥E veldlen, TRL2-3, TRK2-2, TRL404-2, TRL406-3

= 21t 90.3cr, 97.8cr, 84.2cr, 94.2crt 0.2 1.5%) o]Aare] A F
, MRL412 AHg+& 70.5er= F-A8 56.1ct I H]=3dk Zo] AFS

3. Ro]A7HER WA A fE e AFIAA Tl AT el

3~4% =A dEbsth 2ol AZFEH o
g Ao WHEE 814%E Qo] Ak o Lolo] AHE A
atgity. MRL311, MRL312<& @o]o] A&Ee] aart gdgony, $o
A7kl disiA 69.3, 76.8% WHES HIth. MRL311, MRL312
A7FFREE EE7F FA s vlzete] Qo] AZFEHl wig Al mdbe
gojx = AxE vebdllth. TRL2-3 , TRK2-2, TRL404-2, TRL406-3
2 FAe Hs] ol AKHZ A i, Qo] AVkFEH LW EC]

36.8, 37.4, 42.9, 47.5%% Rtk MRL412 A= H oA tte A3
THAFEY 2ol A adE FAE XYL, o] AVEE EH

27.6%= BA7}FFwe| st WAl gt =k
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