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A rhizobacterium LPN-2, which showed strong antifungal activity and auxin producing ability, was isolated
from afarmland in North Gyeongsang Province, South Korea. Based on analysis of the 16S rDNA sequence,
strain LPN-2 wasidentified asanovel strain of Burkholderia and was designated as Burkholderia sp. LPN-2.
In vitro experiments showed that the isolated stain LPN-2 significantly produced auxin within 48 hr
incubation. In order to check for PGPR function we performed in vivo growth promoting test in different
crops, including mung bean, pea and cabbage. Application of Burkholderia sp. LPN-2 showed dramatic
growth promoting effect on al the tested plants. We also confirmed siderophore and cellulase productions by
Burkholderia sp. LPN-2 using CAS blue agar and CMC plate test. Further treatment with LPN-2 and the crude
culture broth was effective in suppressing anthracnose in vitro test and also reduced incidence and severity of

anthracnose in apple and pepper. Taken together, we conclude that Burkholderia sp. LPN-2 might be used as
organic fertilizer for effective crop production in organic farming.
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Burkholderia sp. LPN-2 was effective in biological control for anthracnose in pepper and apple caused by Colletotrichum
gloeosporioides.
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Introduction

Bkl Alehs mES T e A AR AE
O] Aol FEFE vl Aoz gl et (Schroth and
Hancock, 1982; Gross and Parthier, 1994). o]H &%
s 5 A8 ASE FWUPle v8ES “Plant
growth—promoting rhizobacteria (PGPR)"& “-&835}a1
°‘°U4 (Kloepper, 1993) ol2igt PGPRE #lejiEde] o

Sk MY, TSt RO S, AESERS] 2|
O R A A FXlo] S T Aow U
e} (Glick, 1995).

Al Hafol] thsl A= A= 8
& o]83l= Ao UukAolx|ul A&
ZlEsd 4 gle aa (B
cellulase)& AABIAY (Pozom et al,, 1999), 41EH¢
A AF| TAPIOLE oA  olex} SolHon A%

Sh= siderophores AAFh= "AE  (Vandana and

2RSSR v
Y Zete] oHs
3—glucanase, chitinase,

Goel, 2004)& ©187F AA|S] 7ol =2 KY=|ar Gick
EZH PGPRO|Y A= Wl X?Foﬂ ddde 7= v
=l ofsf AEe] ARdE friesto] Addds ARk

AG5o] HuE|w Qrd (Vanpinder and Deverall,
1984). o] & PGPRe| 7% A& =51 9 24 5o &
ofgl= A1E T 25 (GA, IAA, cytokinine )& ’*”/‘]'OPL
ngEEe] Wol Hawo] glom difio] AlEe] IF

(Rhizosphere) F¢JollA] A&3h= nBER A1E9] *J_W =
Zlp AEE A Zete] WAl Bt 9l Ao Haly
3k (Lee et al., 2005; Ryu et al., 2005). A =
M= F2 2l nES o83 Al A=A WAl
dAqEol FFEAL lon, H eSS ol8ste] AEY
WS FXN7 = nPEH| R R o]8of et A= o

ZF < TPEAA “l%‘
W= Aol ojeh e
s ARAS B835te] AEHElE BAlske 715 st
e w8 & de 57158 7R nEAAl (018
EH|2)E slr] $Jst 7122 ApRe] St Wast A
Holek, B8 Lrehiis f8ulEe] olgy o}
A A =xpAe] S BixaE 88351 nyES Adlsia
o|% & olgaichyl, FHAoR HEuIRe] 8-S A7
54k digh QPIAE 2412

95 2RI BA] SAol| gt AYESHA w0
N 5ol o837 SRt 7-8uy
AT

Materials and Methods

ool 22| ¥ SH EJ nES 2y Adsp] ¢
sto] A& A F AuiAlelA A B 1 g Eat
3t AEAgea AL 5)431e] NA (Nutrient agar) BiA|
o] 100 pLA =3t - 28°CollM wjsldict, FAE &
colonyS B85}l auxin 50| 7P &8 A5 At
Stal o wefsto] LPN—22F H3sisity, LPN—2+9]
B8k 5AHL 95le] 165 rDNAES PCR 2=
sequences NCBIof| 554 |7|A g} vlwste] 54
ZAeE & 2% 245190t} 16S rDNA sequence= £
uRES] HMA DNAES F=3F & PCR primer 27f
(5—AGA GTT TGA TCC TGG CTC AG—3)9} 1492r
(5—TAC CTT GTT ACG ACT T-3)Z 0|83} PCRS
AAfste] 575t

r

& o

Ak EEigt vgEe] Auxin A4AMES Jung
9] 2P (2006) HEsto] =alisioitt. = Bt o
Z2 PDA (Potato dextrose agar)Hlz]o]] Z4Z5}od 28 CollA
okt £ A4 @Y Z2YE 0.1% L-Tryptophan= 37}
3l King's B (Proteose peptone No.3 2%, KoHPO4 0.15%,
MgSOy - TH2O 0.15%, Glycerol 1.5%, pH 7.2) broth BA|
of| HE3}aL 28 CollA 48 At B4t vt HijRle: 10
H7F AXRE3E AFANo| ovl] Hule] Salkowski 220 (35%
HCIOs 50 mL + 0.6M FeCls'GHQO 1 mb)S % 7}3]'04
25" C d=xAollA 30 E7F vEAIZ] 3 535 nmoilA] S-%:

£ =%s}a IAA (Indole—3—acetic acid, Slgma—Aldnch
Co. Ltd)E BZEZRE dlo] & 28418 Al

Siderophore2} cellulase AHAMM AJHlE] 51529] siderophore
AL Elelslr] $fste] A8 uljR]2] CAS (chorme azurol S)
71§35l CAS blue agar HljR|ol] #55 3E3)0] 28° CollA

HjoFs1A] orange halo zone2] 4 -F-HE BRI (Brian
et al., 2011; Alexander and Zuberer, 1991), Cellulase 244t
A48 NA HljA]9]l 1% carboxylmethyl—cellulose (CMC)E $-&-
S CMC agar HiAIE ATEHIR 2 ARSI, CMC agar BiA[0
Hlolst ARE E3St0] 28 CollAl viekslHA] congo red
plate B (Jung et al., 2007) 2 cellulase?] AJAHAIS- 30l

QSN MMo| MEAE  ukize] auxin Y4 of
X
o

Aoz S3siglet (Jung et
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al., 2006). =5 E212 0.3% Sodium hypochlorite £-94o] 3
EIF FAER] AEgE & Bt E ol mlgsto] A (200 4
mol m” - s, 16 h/8 h, 28°C/22°C, day/night)ollA] Hro}A]
7k A 1 Eo] Al & 39a) ao] whbE welst 2
719] FHE Alglsto] 22} Bajrt A= F0] B9)E o
2apA| Al AAFEE 7 A2ltol 2R|ste] AAE Be
o] =5 AR iz Hit SR 0.4 M EE
IAA g0 HAsglon] Helihs Adadart AAdet &
Q82410] FEE 0.4 pMo] HEE el 3|Xate] 4%

Auxin A AEkdER9]
WIS J3aks 2R 9l H5Rek $F, uis
THA AEE AMgate] At e ARl Axe 242t
o] RS wESH F 48 ARE iRt wigkle 1.0 x 10°
CFU-mL ™' B HE3 Hel7e Ag) 44 g gzt
2 747} st AlEe] A8 gt 24 (200 pmol
m s, 16 h/8 h, 28°C/22°C, day/night)ollA] 10 U7t
AGAR T BFste] RS 2bds]| AASKaL AL} 7]

sk Helshy AET A2FS 242 S5,

off >~
2

N

25} dAqtAlollA Be 1 SAHYd Colletotrichum
gloeosporioidess 2%F ot ARESIGItt. PDA (Potato
dextrose agar) HJA| S0 B4 BHAHFS 27 5 mm~
wo] 7|2 A4Sk FeE 3 cm HolRl 9Jx]o] Hajst
RS FESHal 28 CollA] A wiste] EA Y]
ASAA Alg S8k Egt Adta2] tiaiRES)

7 vfeFst & ujokelS 12,000 rpmoflA]
}.

F AN slslel Byl of

MER w2 A A 2] i vivo 220 B

Aatol| tigt YA e 2ARBY| $Isle] 15} Al 2

< e R Kim et al. 9] W (2008)& Hslo] Ziz} AlA|
stoict et Al Ao digh e WAES O gloe
osporioides 7% PDA (potato dextrose agar, Difco) Hl]
Zlof| wjeysle] ALS Baldt £ 1.0 x 10° conidia - mL %
T2 AFHESIN SAH YT JFHEE APk Hos
A ol AAE WL el 5 ul & AFse e o719
a9 ajFle 1.0 X 10° CFU- mL 'S 7o) 3 mlL
AbaEsto] 30 CollA wiokslia vige] APg=E st
oh B3 215 fAkEolA A High o vl A
Al A=A A A 5285 nPE2soll A ek
Colletotrichum coccodes < WIFME- 1.0 X 10° conidia-
mL ' FER 2wl 10 mLE BT BES
HEstont. S7rNks Al dizref e 8t A2gh
At 2 e FafS FAl ARfeh AR

22} Agslel AR Sttt

OB J‘,J;

rlo

Results and Discussion

== 77 o = oo
Salkowski testZ 24179 A 7HgA o2 7HEs)
Wt

of dial] ik Az
2 vfekatolS i
e AEe] w2 4 RS YeRHQIT (Table
1). PGPRZ TAA, AHEdl, AlojErlold 59 &

Aksto] AlZe] A EX18hH (Kloepper et al., 2007),
A nBEES 2 [AAS} AHAAS A= Ao
2 g 9, off HEollA e FHat el
FE M 8% 9T sk ZloE dEA it
(Han et al., 2005). 2] Bl (Spaepen et al., 2007)

Table 1. Effect of the incubation time on auxin production by isolated strain.

Auxin production

Strain Incubation time (h)

(1 M IAA)

LPN-2

1132 + 0.44°
1132 + 0297
16.83 + 0.59 "
4031 + 0.16

*STD: Standard deviation (three biological replicates)
"Means are significantly different at p < 0.001



254 Plant Growth Promotion and Antagonistic Activities Against Anthracnose in Burkholderia sp. LPN-2 Strain

of ofgld &4l Mt nESS TR ERETC R
IAAS iR o= glor, TAAS ilshe mES =
Bacillus% (Swain et al,, 2007)¥} ofxEHFE|Q} FEtLE
2 & (Ahmad et al., 2005) "P¥EHo] P4 ik, & A
Follx B2] AUH Burkholderia 4 F-8718E ¥ &
SAIRe) AAPo] ot 0] A SXE npBEAAe] A
2 5 ohet T2 TS ThAe 58 Alel A% A
2 AR ¢ lo] ol& TRAIZE mie- w2 AR ek,

Siderophore2} cellulase AN ©.2.x)0] AA=0] 7}
A =2 o2 FlE LPN-2 32 YAyt tigt 3
FHIE UERd = USAE ERIS] fIste] CAS blue
agar®t CMC agar HjA1E o|8sto] AlEHed 2t 2
2} Wols oJAsl= siderophore@} AEH U Hto] Al
W HfaE ollehe cellulase®] B4abdE 21kt 1
A1}, CAS blue agar Hix|o|A Adt=2] HE #9 794

Fig. 1. Production of the siderophore and cellulase by strain
Burkholderia sp. LPN-2 in selection medium. (A), CAS (chrome
azurol S) blue ager; (B), Congo-red staining of nutrient agar
plates containing CMC.

5 & orange halo zone®] EAE= AT} CMC agar HjA]
ofli A5 HETT F-9] 2R halo zone©| 4%
= Zog Hol AW #39l LPN-2%& siderophore®}
cellulases =5 AR 4= Q)= Ao& 31 =3t (Fig.
D). Al el WS ngES] 28-S siderophores A4t
sto] A ol 2i} EIAIE FAdste] Xtel d g5 Weiet
of ZA} Wols AAsk= 544E 283h, sidrophores
AAbs= U= Bacillus%3}; Pseudomonass: " E=
o] &4#HA 9lom (Jung et al., 2007; Vandana and
Goel, 2004), T3 Aol MEEE Eallsh= cellulases
ik ndEE E857]E St (Jung et al., 2007;
Pozom et al., 1999). Burkholderia LPN—2 w57} 2.2
AlF9] AJS0] =28 PRGRO|Y sidrophore X cellulase
£ Adske BAS 7He AS ERIFE = ez
(Fig. 1) o] nAES o83 A= Wl oAy E= A 7]
o= 77 7= Y Alx ol 8 5 IS A

o2 goE)

MERFO S 25419 A850] =L siderophore
o} cellulase HAMdS 7H = t71sd9] +b5 LPN-29] &
Q1 gt} o] 84 5] SHE flsto] S AABISIH.
AT LPN-2 w5-2] 9AIA] DNAS F8 0= 31 PCR=
G38et At oF 1,400 bp®] PCR Ahee E53190aL G714
= 27513t 4% LPN-2 /2] 16S rDNAS| &7|4 <
< Ribosomal Database, NCBIo|A] %3= BLAST %! EBI
olfl Yok Fasta 3= FolA S AR Ak
Burkholderia sp.2] 165 rDNA &7]A L1} 99%2] AFEAlS
vejiglenz Al @ IPN-2% Burkholderia sp.

Burkholdedia stabilis strain LMG 14294

Burkholdesia stabilis strain LMG 14294

—

Burkholdena ambdaria stran AMMD

Burkholderia metallica strain R-16017

Burkholdena anthina stran W928
Burkholdena cepacia GG4 strain GG4

Burkholdenia arboris strain R-24201

Burkholdedia comaminans strain J2956

Burkholdedia lata strain 383

Burkholdena seminalis siran R-2419

Burkholdena cenocepacia AU 1064 strain AU 1064

Burkholdedia latens svain R-$630

walll

Burkholdedia vietnamienss strain LMG 10929
Burkholdena vietnamiensis suain TVW75
Burkholdefia vietnamiensis G4 strain G4
Burkholderia cepacia strain ATCC 25416
Strain LPN-2

Burkholderia cepacia strain NBRC 14074
Burkholdena cepacia strain 717

Burkholdedia diffusa strain R-15930

Fig. 2. Phylogenetic trees estimated from 16s IDNA comparison and Biology analysis of the strain LPN-2. 16S DNA phylogenetic
tree showing the relationship between strain LPN-2 and other Burkholderia sp.



WonChan Kim, SangHyun Seo, ChangHee Lee, JunHong Park, Sanglae Kang 255

Table 2. Effect of the culture broth from isolated strain on the induction of Mung bean root.

Formed roots

Treatment (mo - p lant'])

Control 82+ 08"

IAA (indole-3-acetic acid) 202 + 137
LPN-2 culture broth 254 + 18"

Control: sterilized water

IAA (indole-3-acetic acid): 40uM IAA 50 pL in sterilized water SmL (final conc. 0.4 uM of IAA)
LPN-2 culture broth: LPN-2 culture broth 50 pL in sterilized water SmL (final conc. 0.4 uM of IAA)

"Means are significantly different at p <0.001

Table 3. The effect of auxin-producing Burkholderia sp. LPN-2 on growth of various plants.

Control " Treatment * Growth rate
(g fw- plant'l) (g fw- plant']) (%)
Shoot 76 + 03 109 + 0.7 143
Mung bean
Root 1.7 £ 0.1 3.8 +£02 219
Pea Shoot 47 £ 02 9.8 £ 0.5 207
Root 7.8 £ 0.2 8.8 £ 0.1 113
Shoot 50+ 0.2 62 + 0.1 124
Cabbage
Root 0.5 £ 0.0 0.7 £ 0.0 140
TControl: Sterilized water
*Test: Inoculation of LPN-2 (105 CFU mL'l) in soil
SSTD: Standard deviation (three biological replicates)
LPN—2% 2% 54519t (Fig. 2). AlE MEZXI FUAE  Burkholderia sp, LPN—2
ol ot i A FA ofQlofl thE AhEolM Y] S
W2 =X S0t A™  Burkholderia sp. LPN-2 A FHE B0l Yslo] == o Ul wjRE gilos
7 AR ©SARTL AR RS ol AR oRF B ARS B9 ABA% 31 BHS 2RI 75 o)
2 uHLA BRI Sl BAT FE (0.4 M EE S HR ST Me) 42E izl uls) oF 219%,
IAA)Z AElste] w57 dt AEHS AASE 23 (Table A= 113%, ¥l 140%2] =2 85 SX1S UERigich

2), LPN—2 uljofolS Aefgt Aej-te] Hat W=t == 25.4
N, 1AA TR0 R A2ig Azl 20,2702 B3 vkl
A7 A7 Wt S 23t 26% © =L =9 A
23t iz tel vl Alofi= 200% o2l S YR
t}, o] Ay= Burkholderia TPN—22] uloFed Zof jn
vivoel A AE o] WS EX15ks auxin®g AARES SRl
g 4= Q= ZAyolt) (Fig, 2). T3 U3 [AAS] B2
= ] A7t JAA =02 Aeet ek
o d 3 5t o 2 vehe A A mﬁﬂl
o] AAeH= QLAF= TAA o] TR QLA1HT}
A7) 2t Aer FHE 4 ik BaCJHUS“*J—T-L]'
Psedomonas; nPEC] Abhs QAR E 2
SRl delA o nEe] Froll wet IAA Ei=
SABRIESY] 248 4= 9JouE(Jung et al., 2007)
Burkholderia LPN—27} AAFel= 9241290 1% 3l9o]
Q% Aoz Yzt

A|lz3t it

indole

EQF o S ARt =] AP S iR
va) °F 143%, 95= 207%, vl5= 140%2] =2 S =
A GaE YR (Table 3). w5 viFHS A3t &
ol B =50 Ae FH o & of ol H]OH
X”}—J Afo] Ex1E]ar Hejo] Al 9 Wto] EXE|S
AlZA o g RISk 4= glglor (Fig, 3), ¥4k ohz} 9}
9]r Hj5=0] ol thzto] Bls x[Eo] s A7t
FRE|glon] Biejo] Algo] HAs] XSS RIS 4= 9l
et (Fig, 3). 2241 Aabdo] =2 upiEe] ozt A5 A%t
Z2 §3= Bacillus® (Jung et al., 2007)3} Psedomonas
2 (Vanada er al., 2004) VS 52| &} &=A Q)
Martinez—Viveros et al.(2010)2 PGPRE +# ulA EJ—} A
= mg] AZAble] A Awol wkl intracellular plant
growth promoting rhizobacteria(PGPR)¥} extracellular
plant growth promoting rhizobacteria(ePGPR) % &5}
A= Burkholderia sp.=

promoting rhizobacteria (ePGPR)°] 5

= extracellular plant growth

O O
o] Al AJL-S
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ZZN7)= nHER B aEo] 9lrt 1 QoA Haj
Burkholderia sp., LPN—2= 218 XJALZ2

of Alzo] g 7HI7F FHT o=

At

TRE B

Etx{0l| st etF&M  Burkholderia sp, LPN—2
o] 2= gt ASE3T FAlol A=A el davts

AHZESP) Ystel € gloeosporioidesol| ThEt 2
shoict. Addstaeoll ot BhA{He] WS oJA|A

{

TRIRY;

Fig. 3. Effect of Burkholderia sp. LPN-2 on growth and
oot elongation. (A), Mung bean; (B), Pea; (C), Cabbage.

Fig. 4. Growth Inhibition of Colletotrichum gloeosporioides
by auxin-producing antagonistic Burkholderia sp. LPN-2.
(A), Colletotrichum gloeosporioides; (B), Burkholderia sp.

LPN-2.

At gAY W] A S oF 56.9%2] AsiAzE
golgh 4= 9lqlct (Fig. 4). 3 A5~ LPN-271 AAks}
L gRREES] O gloeosporioidesl HiEt SIS AL

2

aysieict. 1 Axy, 1241wt ujflat 244171 vlekRt
uifelolAl C gloeosporioides®] At 7S Aete =
QA3 = Qo Zzt 47 3%} 42.8%2] Ash&S Ve
QJct (Table 4), |23t Z3= Sopheareth et al. (2006)°]
B8y Burkholderia sp. 2| Phytophthora capsicioll tfgt
Ht S 7= A fARE Zatoln, 2 Aol £

ook

3 FFe HAY WA vEAAS] Al 83 4= Q)
< o2 gEr
ME 8|0t Al® Bwkholderia sp, LPN—29] &

)
ok

3t (O gloeosporioides)®l et SIS in vivo &
oA A ffste] AR} 1= IS 715 AR Sl
aFep ARtk 2R O EAE YRS FER & AE
HEsto] WY PSS TR 2t AlsiaE Aefgh 7ol
wuto] @8] AA YepES &1 4= 2U3lt (Fig. 5). ©|
A= A7) O gloeosporioides®l FwE/deS 7R
2 Fol gt A8 7s7do] k& Ao whekert, wak oL
= ol Hhgsto] 2E9] Aol ZAE WA= EAEY
ot (C coccodes)oll Hgt Adt2] oS 2ABE] ¢
Slo] 15 AES 7IFAER Sfo] 115 [ SAEYE
AEsto] g 2ollA Aalista] ket A SAE et
RS LS AelqtollA dlo] SsleHA o] Hi= diol
Ueh= v Add=s LNP-25 o] A2gt Foflif= 7
2o} o] ghAe] Whgo] TE]R] ¢ioft (Fig, 6).
Burkholderia?s "as EY 5 WA B35kl 3= v
ol A WA, e 5 A £1 55 BHeR
285P7] 2Rt 7 1AL QJrt (Coenye and Vandamme,
2003). 2541 AV FH2HI S SAlol 7R f8RE
= 8sl7] QIR A7 AgEar glom Aol e

Table 4. Growth inhibiton of Colletotrichum gloeosporioides by metabolites of auxin-producing antagonistic Burkholderia

sp- LPN-2.
Incubation time Inhibition rate (%)’
(day)’ 12h* 24h°
5 21.0 £ 1.5 0.0 £ 0.0
6 329 + 1.8 28.1 £ 0.9
7 412 £ 2.2 373 £ 0.6
8 46.1 £ 1.8 42,5 + 1.7
9 473 £ 2.1 428 £ 2.0

"Incubation time (day): incubation time after cultural supernatant was treated on PDA medium

*Inhibition rate (%) = {1-mycelium growth of treatment (cm) / mycelium growth control (cm)} x 100

S12h: paper disc treated 12h-incubated broth culture supernatant.

24h: paper disc treated 24h-incubated broth culture supernatant.
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©

Fig. 5. Effect of Burkholderia sp. LPN-2 on pepper and apple anthracnose. Severe anthracnose symptoms in control but significant
reduction in disease symptoms in the Burkholderia sp. LPN-2 treatment categories seven days after inoculation with Colletotrichum

gloeosporioides. (A), Young pepper; (B), Matured pepper; (C), Apple.

Fig. 6. In vivo antifungal activity against Colletotrichum coccodes by Burkholderia sp. LPN-2 in chili pepper seedling. Control,
treated with distilled water; Treat-1, treated with C. coccodes + LPN-2; Treat-2, treated with C. coccodes alone.

hu

F

Aol iRt T 48

i
r

Burkholderia TPN—2 2]
7S ERIE = Atk

Conclusion

Eofoll AAleks 2 E B olE=RE AilEe
oA AR RS o]-85te] AEo] S-SR W Helto] vt
et Waljolio] AR 5= Q= AR Azl AN
sb7] 913t 7|2AmE A7) flste] AR EfoRHEH |
s Eeoto] 229 S 9 el gt &
T 2T, A 165 rDNA 97149 24
AN} Burkholderia sp. LPN—22 F4E 3L, vlj9F 484
ZF 9kl 40,3 + 0,61 uM 9] 2841 JAkslgi), RS o]
£3 0 270 AT AJRie 2o FARipol uis) o 3]
7VeF, =3t ==9] TAA (indole—3—acetic acid)E W=
o7 Ak Aol Hlsf 26%2] W SXIAFTE E]E
=5, 2 2 oaljsee] oigk A £X1 @S AR A

I At afFelS ARRh =0 HiE] e tizto|

va) oF 219%, ¢F= 113%, HiF= 140%9] =2 e =
2L Uiyt Akt LPN-29] ¢ gloeosporioides
of et S AR Aa) SR Yte] oA A
oF 60% AAAF = 1T 4= Usieh E3F LPN-29] o|%}
thARAE| 03t € gloeosporioides BAEAAL 12417,
24 A7 \ljoFsE LPN—22] uljoflof|x C  gloeosporioides
O AL RS 27t 47 3%9} 42.8%2] Adhe-S UERASL
o}, ARSI LPN-28 Al ate] 24t dols ¢
Alek= siderophore®t AlEHUd At Al HAiaE
Eolicks @RI cellulase®] AHe & 4= Sl= Ao2
SRRIx|o] Hedgtol thgh A= WAAE ARES 4= &
Aow et At LPN-29] in vivo testS I}
of Al Wl 3130] A ®Ho|| ¢ gloeosporioidesE 1]
Hog HEgt Al LPN-20) oJaf Afak 9l 1150 344l 3
HO Shxiat Wyto] dAs] A Uehhs AS 15k,
C coccodess AR HET 15 FHoM= BAH
RS HET 115 FHAA Qo] F3EHA HYelo] &
= W Adts LPN-25 B4 J53 Aztoaes o

c
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FRIYS BAO Lo ) mlgEn|ze] At
2 SAe) Az 5 5 W) A8 - Us Aom
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