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Characteristics of microflora in the root zone of potato plants
as affected by field management
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We compared the bacterial and fungal flora in the root zone of potato plants culti-
vated under Nature-Farming systems (NF) which are similar to organic farming sys-
tems, with those under conventional farming systems (CF). The fields under NF and CF
were adjacent to each other in Mishima city, Shizuoka, Japan, and managed by different
farmers. There was no appreciable difference between both systems in the number of
aerobic bacteria and actinomyces in the potato roots and soils. The number of fluores-
cent Pseudomonas in the samples from NF was higher than that of CF. MIS (Microbial
Identification System, MIDI Inc.) was used to identify the aerobic bacteria isolated from
the roots. MIS indicated that the same bacterial species were isolated from both
samples as the most abundant species. Based upon MIS analysis, the diversity of the
root-colonizing bacteria of potato under NF was higher than that under CF. The
bacteria showing an antifungal activity against a phytopathogen, Rhizoctonia solani,
were isolated from the NF potato roots rather than from the CF roots. Comparison of
the root fungal flora by the root-washing technique showed that Fusarium sp. and
Trichoderma sp. were isolated from NF roots and CF roots, respectively, as the main

fungi. The diversity of the root fungi under NF was higher than that under CF.

Key Words : Root-inhabiting microflora, Nature-Farming, MIS (Microbial
Identification System), Microbial diversity, Antifungal activity
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42 BEERORIR DY v 74 ORI EL T 2 AWM DR

T L & IZ

COVTEEEAERSE TR, HABRLERER
RFEEND L5, EHEAPEECKETTE
B OFI B & AEMEE 21TV, BEAOER
BN e R B L L RRESRBEY, FE
BEDD I ho TERLY, BB I8N
e AR OFBEEE D TROMEYE G KIS
FEIZOWTEHEOD»rOMFE LRI THES
PPN, T D kD RRE RSB BT ARIEE
T8 B AE AR & T RIS DD R
HEanTwaERE DR EREDNRS,
AT, ZOX D RBEEH T EOEER
BB 5 FHMT RO S EEL, {bEERe
BRI EY T, LB REITE O & THEE
HETBRBEY L, HROFEEELTOHE
TEEOZER (L CBHRE=EH) »oE5
NI v 7 A TAREROIERE L EBOMEM, &
USRREMRIC D W THI Uz, BREO—BHHE I
DWW Tid MIDIAEEE S A7 4 (MIS) &
DEEEEKRORERHA, ST onT
HE U, SRR ENC D W TR EEE I L D
HEERITY, 207071000 THEELT, JER
B 132 0 26 Pseudomonas 1513 TIE 0 B4k
ML OBEEM I DO W T R R AT, £, B
BEL 2 S — R R D F XY BRI E
Rhizoctonia solani W23t 2 PIEEERZHFH N, B
HEEOZEDFICOWT LIRS LTz,

EERME S L UERFE
1. #EIRE S UatEtE

MRV AT (B A—2 1Y) BE
T8, BRE=ETOBRRBRERER (EH
[BE3E)Y e FICHET 2 BITREBRR OB
S SR L7, BARRBBRK AT NR ET )
CIBITEER UUITFCRETS) OZnFhoE
FEMNAE R E LITR L. N ROBBEHE DR
#iZ, (BRI, BEEML T, HN e mHRET
(N 100, P,Os : 170, K,O: 60 kg/ha) AT
g2 L ThB.—H, CRTEHESLEIEE
(N : 240, P,Os : 240, K,O: 210 kg/ha) 2inz,
LHEWNDHHAL Tnd, INsidnThsdEE
ELT3ATRREALTCWwS, 7., CR T3
Blerzaone sy itk 3 HEEEZToTw2
5, N R TRIT> T, 1996 46 A 11 H i
Kn 548 % 3tk JERE LB A 3 JAre oL,
— R, BOSREE, L CEIEH Pseudomonas
MWz, 1997 X 6 B 18 HIcR 2 &KX 4
T OB L, ZTOWIHKRT -2 HEH
Pseudomonas DEHNZ, 483D % XREHOE
W, fERII TR Y v 1 T NEE
BIDBRER & %2 - 7z, FEMBEIHIZ S H 4 H, 6 8
24 H, 78 24 BZE&R 4 @ OBELL 72, FERR
BHEZ I bR OES 5~15cm D+ &
L7ze

TEOBEILESIZ, BB > TIT-72%
2. MEOFED LUEE

O RBEBC DWW T, BB E s
FEARTE L 721, 18000 rpm T 3 4K
SAHHKRES F A4 ¥ — (POLYTRON PT 10-35,
KINEMATICA #) @ & v 8L, I DIERk
ZRAWAEFEREC L D BROBE2TT> 72, —
AT & AR, 1/ 1038 O IR R

®1. BEEENE

BRERN) BITEE )
il BB (R BELIEH
(N, P,0s, K,0; kg/ha) (100, 170, 60) (240, 240, 210)
AFZEHERT (28 t/ha) AZEHEC (15 t/ha)
HaACREA 3 Ha 3 AP
HITE(EY) =Yy NZ T4
IR 3HA~6H 3H~6H
TR — F£1R (3ATA

o1 vl

Z DO DRATEA
& (t/ha)

REFME, % > 7 e

34-38
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(7-10 Hif% &)
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(Difco, 0.01% ¥ 7 T ~F ¥ 2 RN 2 AV, &
Setk Pseudomonas W21%, King’s B, P-1, P-2,
BLUP-3 5% Bz, —FHE K DV,
I v = —#EREER, SRz 48~99 fE D o
Uo—%2ET LRIV EZR OO a0
=% VI ACHEL, U ETHLL T
BB 21570, FRIRE REOME I LR L FEfRL
BiR v, HEERICEDEBLY,
3. ERE#koRE 5t

HERER O [E S X EAEZOBIE I X o7z,
L HikE TSBA (Trypsicase soy broth agar,
BBL) 55 TR, I Adk, X 71k L, Hewlett
Packard Model 5890 #’ 27 u< h 7' F 7 CHElh
RAERE 2 W % L, MIDIS A RE > 2 57 &
MIS) DT —F _R— R &L TRIE L7210,
FERUE U 7o D BRI, Brillouin Ok
# (H) »okRdi-12,
4 . FEEMERES

HEEERBICAVZ S+ Y KRBERE
Rhizoctonia solani ON 001 Bk IL, BT AEL
(MOA BRBEIEKERGHAN, B RFEREER)
oftsEani, s hiz—REEKRD R

solani WX HHEEER, HIEMEEERCED
Tote®, HIEMOKREZWWED, +++ +,
+ 4, - OTERBE TR L e,
5. RIRE 7 0O 7 B

RESDRE 7 v 7 T SRR o e Tk
FL v Harley & Waid OEFHREE I X
DHE DR IT o7z, BEHIIZARIE 2 & D48
O —ANUANVEEME R, F0%OREREK
X B EBE—RO5ENC 13 PDA B vz, &K
345~A14 B DB E BB L 7z, RIRE O HIX
Domsch 51, JEES, FEHNS®OD HEIC L5
Jzo RREO LR S MEFEDOHS & R,
Brillouin D& EEMEFEE (H) »oRD7212,

B R

1. HENE{LE

BE L ZEOBEESEE R 2 WRT, N
RKECRETIE, BHEL TV A B R UL
B E—TH 2 MEFEERKE L B o T,
#ic pH R ECECHBZEVWS A SH, CKRT
WECHEBINER I b ob 53, 0.44mS/cm

xR2 . WRESEOTEOBLEEY

iR oy T-C*2 T-N*2 C/N CEC*2*3 DI AINEES ki
(g/kg) (g/kg) (cmol(+)/kg)  (P.0s g/kg)
NK BER7+ E+ 23.2 114 30.3 16.8
CR HERr7+L b= 29.0 12.5 30.8 18.5
pH EC HEIEEY “E*2 NH,-N*?* NO;-N*? CaO*? MgO*?
(H,0) (mS/cm) (P,0s mg/kg) (mg/kg) (mg/kg)  (mg/kg) (mg/kg)
N X 6.6 0.09 283 7.1 4360 605
CX 4.7 0.44 262 37.2 1970 258
#1003 DIAME 19977 .24 BRER, *2:EEA D, *0:96.6.11 ERENS
£3. NRECRIEBYBY v 1 TIRE B & CIEARE L O EEE
N X CX
HREB
PSS (CFU X 10 g7! dry root) 211 -819 367 -782
R (CFUX10° ¢! dry root) 10.9- 39.7 11.7 - 275
WY Pseudomonas*? (CFU X 10° g=* dry root) 72.9-166 521~ 20.8
FEARE L3
ISR (CFU X108 g=! dry soil) 174 -237 198 235
FRE (CFU X108 g7! dry soil) 20.2- 22.2 14.2 - 155
W Pseudomonas*® (CFUX10° g ! dry soil) 16.9- 32.8 0 - 866

*1:1996.6.11, HUEIZHOENE Pseudomonas & 3 K18, Z Dfbix 2 KIENORAME & B/IMEE R T,

*2 King’s B #53#1 % {EF,
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EEWEER LIS, NK T 0.09mS/cm &8y
5401 Thoiz, pHED ECEEREL, NK
T TE6.6THEIDIIHL, CRTIF 4.7 &{E» >
Too k72, TEESHEZE R E b ECE & AR HEA 2R
Lieds, 7 v e =7 RERIIMC b b 5T,
CRT8mgN/kg# s+ L EWEER L,

2. MHETE

1996 FEDRB L CLBOMEEE 23R 3 105
T, B & R O E R E RS, FER
BEAEE b, Bk 28R AsR
otz UL, S Pseudomonas O HE %
ERARI EIEARE L b Iic N KTEL, FigiR
T 3.5~32 @ oz,

1997 FE X RTEE O #EM: Pseudomonas D EH
BEOERZ2HERT 2201, IS OFERES
1P 7% B B G Pseudomonas B w BE A
LUTzo Z DFER, REOH M Pseudomonas B %
1F C I N RTE <, T P. putida 123EIR
HEOEW P-2 8 ET 1.5X10~1.3X10%Z D £
EHEEOENAON: (B1), FHIRELETIE,
SFEHECb ) CREEANKTEL, F
RO 5 AE LD b, [EHDO 6 A®ZD
15> BBO7THAECZDENREL BoTz. k2,
P. fluorescens WERED T\ P-3 52k FAvs 7z
e, 7TAEO CROEREEIIBRERALL %
TRA L (”2),

3. HYLME Pseudomonas BE & HIEDIR(LF4E
& DHEES

97 FFATERI L 72 FEARBE B D> T, BRI

Rt LEOBMESESIT 21T, HGHE

80 r
7.0
60 |

AN
50 EC

40 |

log (CFU g”' dry root)

30 r

0
2 by (M)

P-1 P-2

1 Vx Al A EWE O EH N Pseudomonas 5 &
(1997.6.18. HHHL, TEEARIE 3 MR OIEHERRZE,
P-2, P-38MiTIZ £ E1 P. putida, P. fluor-
escens B8, P-13E#CIIMER S mE S h
%0, N BARREE, C:ETRE

Pseudomonas BJE & OB DWW THE LTz, £
DOFER, K3 wrd &5 ECHE, pHE, CaOff,
MgO & & #3ek Pseudomonas 3 DI E & @
fz i, BHRERMEBRERE A sk oz,

0 r
70 rRSER

=~ 60

o

w

> 50

° 40 F Y .-l

|l_m ==

- 30 |

[T

S 20 } —e—N

T3]

S 10 *t --1--C
0.0 i 1 S
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70
P21 #h
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[e]
2 50
e
© 40 t
= 30 }
[V
S 20 }F
g 10 --g--C
0.0 . L !
5/14 6/24 7/24
70
.3z
= 60 | |P-3i5 i
w
_g, 50 o
— 40 |
=Y]
5 30
S 20 b
L ——N
.9 10 - "’G"C
00 1 ] —d
5/14 6/24 7/24
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2 FRIRPE O B Pseudomonas B O R
7Z=4b (1997 4E)
(FEEMRIT 4 K8 OEHEERE,
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log (CFU g™ dry soil)

log (CFU g™ dry soil)

) - PO - N2 - 22

7.0 7.0
. .
60 | e = 680t g "‘;:
o 5
| 0 o0
50 | & 5 DDE oo d 5 DE% g
40 } o B 40 Th
lw D
30 | g > 30 o
i S 20
2.0 oN = N
1.0 oc = 10 oc
0.0 : 0.0
0 02 04 0.6 0.8 1 4.00 5.00 y 6.00 7.00
EC (mS/cm) P
7.0
7.0 . n
6.0 SN ~ 60 o ol
o PO IR 8 50 | o PR
A = B g% ¢ F g oo
40 g O f 40 | o u]
a0
ul
30 e > 30 | o
(@]
0 S
z N » +N
10 gc 1.0 e
0.0 0.0
0 2000 4000 6000 0 200 400 600 800
Ca0 [mg/kel MgO [mg/kel
3 HOEME Pseudomonas B Y LBOFEMEOBFE (P-1574) (1997 4F, JEIRE L38)

(&N : BREE, UC:HETRE

R4, Uy iA TIRESL D BEEL 7o OISR & B FE, MENHBEE, RUSKOSRRE

No. N X % No. CR %
1 Auwureobacterium spp. 275 1 Auwreobacterium spp. 50
/ Micrococcus spp. / Micrococcus spp.
2 Curtobacterium spp. 10 2 Stenotrophomonas spp. 7.5
3 Paracoccus spp. 10 3 Pseudomonas spp. 5
4 Avrthrobacter spp. 7.5 4 Erwinia spp. 2.5
5  Sphingomonas spp. 7.5 5  GC similarity group 4 75
6  Pseudomonas spp. 5 6  GC similarity group 13 7.5
7 Sphingobacterium spp. 2.5 7 GC similarity group 7 5
8  GC similarity group 4 5 8  GC similarity group 2 2.5
9 GC similarity group 1 2.5 9  GC similarity group 5 2.5
10 GC similarity group 3 2.5 10 GC similarity group 6 2.5
11  GC similarity group 5 2.5 11 GC similarity group 8 2.5
12 GC similarity group 7 2.5 12 GC similarity group 10 2.5
13 GC similarity group 9 2.5 13 GC similarity group 15 2.5
14 GC similarity group 10 2.5 Total 100
15 GC similarity group 11 2.5 FWRTE - PR p
16  GC similarity group 12 2.5 ZHAEIRAH (Brillouin) 073
17 GC similarity group 13 2.5 * H=1/Nslog (NI/N1IN2!---Nsl),
18 GC similarity group 14 2.5 (Nn : [@4%, N: 2085
Total 100 **GC similarity group : EIRBRISEEAIC
% REPE{E% 1 (Brillouin)* 0.98 HIITN=T
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4. BEHERORE

BRI Y — v & BEHRRR ORI %=
AT, BEEL B X A0 REER Lz 2 A, R
4CRT X NKTI8EEE, CXT I3 ERFI
SFoh, EEEDY 3 L 24 DR ZEENSH
B BEHORERIC DT MIS 12Xk Y REE
EIToleo NRE CRERTEEE SO - HEFE
& b Aureobacterium spp. 2 Micrococcus spp.
DTFEEDRIBE S 1, N X TIEeED 28%, CX
TRERD 50% % HDTniz, NR T, %0

Curtobacterium spp., Paracoccus spp., Arth-

robacter spp., Sphingomonas spp., Pseudomonas
spp., & U T Sphingobacterium spp. L HEE SN D
BHHERA 6N, %70, BROEECES B h-

T EEDS 11 BEETE LTz — 75, C XTI Stenotro-

phomonas spp., Pseudomonas spp., = L T
Erwinia spp. EHESNSER L, BLOHEI

Eo Lo LEHENI DR LN, NRE CKED
WERLEEF O 2812 D> T Brillouin O %R
#(H) CHEXEERL®E L3, NXKT0.98,
CRT0.73&72Y, CRICHAN RC—RlE
HOLSHEEDE W RSNz,
5. RIRE 7 O T8

REGUEEEIC XD Yy 1 L S HEES I
T KRB LB HIRAE, RUSXOSHEMERE
Bz 5 WA LTIz, N XTI Fusarium sp. 1 78,
C RTix Trichoderma sp 1L.OMBEEEHTH Y, 1
FNEEOM TR ERIB8%EED T, NK
Tl%, DM Mucor circinelloides, Fusarium sp.
2, Macvophomina sp., Trichoderma sp. 1, Mucor
sp. 1, Sordaria sp., Aspergillus sp.1 EHEE S 3
BHEOAM 20 B, 5T 28 RO RRE BB S LTz,
ZOHNCIE, BEDHEEITES R0l EE 4
FFELI, —77, C R T Trichoderma sp.1 @

RS VoA ETMREL D EEUISORES, M HEREE, RUBKOSRIERS

No. N K % No. CKX %

1 Fusarium sp. 1 46.8% 1 Trichoderma sp. 1 88.2%
2 Mucor circinelloides 15.3% 2 Fusarium sp.1 4.3%
3 Fusavium sp. 2 13.6% 3 Trichoderma sp. 2 2.4%
4 Macrophomina sp. 6.1% 4 Sordaria sp. 1.99%
5  Unidentified 2 5.8% 5 Mortierella humilis 1.09%
6 Trichoderma sp. 1 2.3% 6 Gliocladium vivens 0.7%
7 Mucor sp. 1 1.7% 7 Unidentified 2 0.5%
8  Sordaria sp. 1.7% 8  Fusarium sp.3 0.2%
9 Aspergillus sp. 1 1.4% 9 Mucor plumbeus 0.2%
10 Aspergilius sp. 2 0.6% 10 Penicillium janthirvellum 0.2%
11 Fusarium sp.3 0.6% 11 Trichocladium asperum 0.2%
12 Mucor plumbeus 0.6% 12 Unidentified 1 0.2%
13 Penicillium sp. 1 0.6% Total 100.09
14 Alternaria sp. 0.3% PRI . ok

15 Aspergillus sp. 3 0.3% SRREEEH (Brillouin) 0.19
16 Bolrylis sp. 0.3% *H=1/N=log (NI/N1IN2!---Nsl),

17 Gliocladium sp. 2 0.3% (Nn : {E#%, N: Z0&sh)

18 Mortierella sp. 1 0.3%

19  Mortierella sp. 2 0.3%

20 Papulaspora pallidula 0.3%

21 Papulaspora pannosa 0.3%

22 Rhzoctonia sp. 0.3%

23 Trichocladium asperum 0.3%

24 Trichoderma sp. 2 0.3%

25 Trichoderma sp. 3 0.3%

26  Unidentified 3 0.3%

27  Unidentified 4 0.3%

28  Unidentified 5 0.3%

Total 100.0%

ZRRMEFE%L T (Brillouin)* 0.62
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e Fusarium sp.1, Trichoderma sp.2, Sovdaria
sp., Mortierella humilis, Gliocladium vivens & HE
ESINDEFEOM6FE, T 12 R s NI, %
DR IEBHOWECES o ILEHEN 2 DA
5Nz BHERIDRIREHO LR % Brillouin
DOLEEREHR (H) ik ls, NXT
F70.62, CRTHH0.19 £ 2D, CRICEAN
R CHRREHOZHEDF L 2 LIRS NI,
6. BEEEOMEEAE

HEEL 1o T RTCO—MAERRIZ DV T, Fr
VIRIERE R, solani ON 001 ERICST T 2 HE
WEE Az E 25, N KT, ++++251 B,
+4+ 28 2 Bk, + oY 4 Bk, -8 8 Bikk, Z L
TV 2EBEELL (F6), —F, CKT
F++++ &+ 250 BEEE, 251 EEE + 28
6 Bitk, % LT —2% 32 EHREAE L7z, 2 DFERIT,
R. solani W3 2HENEM 2 E T WY, CK
WHANREBWTEHLSFET 5 2R EL
Tnwa,

E =
NR&CRETHE, BHEL TWwWa 7 1R,
VEMIRE—TH 2 23MUOBE(LHEEICE DB LS
N, HIpHPRECHENKELL Ex->Tnwizl &

1%, AL TWw2EEOBEESHAZEDEY, &
Tz ane s yHIi k3 HEEEOT SRR
THERSEWHRKRT % t s, 72, TyE=
THEEZZMMZ b 2rb o, CRTEHWESR
RU T Tz, /NEF & 913 + 38T 35 A3 HEAD it FA DA%
WiThbi 3 & LEMEBRREENET T2 2 L %
HELTWEY, CREBWTHHEIBIIEE I
T3, 2RI TEHEMTbILTW S0,
B LRIEESET L, ZOBEGWT =T
RRERESELNT DD RSN, 20L&
NRECROMERALTIE, HEOHEZEME
WWRERECYEAE LN, S5 ICHECFEIE
ZoTwal-o, TR, SES RO ik
B BEOE BT LR TERUAL L
iz, UL, FEEHHECE, RER - FEREH
LY ORBEE, HBRER, RUZOPEEEICE
L TE O DOREPEET 5 Z ERENT,
Vv A A EIRECIERE T IB ORISR RS E
PR EEE L, WEABRKETHREZALR
o ted, WG Pseudomonas BEIZE WD
WO SN Z &, BEEHONFW L - TR,
b 5V IZIHRE OMERE O R ZEL T 5 AEEHE
BRBLTWS, 20O L, #4OEEDIHE
HEEEY A S OERE» bTHREINE, B
ek PseudomonasZEIWZ DO WTCITERE2E 2 T

R6. Vb A TR LD B I FREME O Rhizoctonia solani ON 001 Bk IZ X 2 HiEE R

N X [l o CK B

No#*' | — + 44 +++ ++++| Total No*' | — + ++4 —+++ +-+++ | Total
1|11 11 1|20 1 21
9 2 1 3 2 3 3
3 13 4 3 11 2
4 2 1 3 4 0
5 3 3 5 |3 3
6 1 1 2 6 |3 3
7 1 1 7 1 1
8 2 2 8 1 1
9 1 1 9 1 1
0 |1 1 0 |1 1
1 1 1 1|1 1
12 0 12 |1 1
13 1 1 13 |1 1
}é 1 . } Total |32 6 1 0 0 39
16 1 1 R4 QWEE No. EIGT %,

17 1 1 2o — i EERL, [+ FEE sy, [+ 8
18 |1 1 v, T-H++] 08, T++++] 0 R,
Total |23 8 4 2 1 38




48 HEFEIOIR D Y ¥ 47 A & DERERIC LR T 2 HEME DR

bEBELEREONTED (&3, 1), 856
WA £ > COBEEENREL S LR E
T2 (E2). ERE1IpS, Ve A4 EREFICBY
T H M Pseudomonas D 757> T b P. putida
BESFEEEEIC X5 CRE SEFT 2 Wheks
RBE NIz, M3 OBEE»S, LEOBEIMFEM,
et EC, pH{E, CaO&#, # LT MgO&E &,
M Pseudomonas B L OEICIE, FhFh
DXERD T 0y NMCEZHHEBE P07
72 OEHAY e FHEARIMR 23K D 2 DI Y &% 2
Sz, L UIE S ', EEHEEE 22107
[VEABEIN T 2 REE DKLV~ OB sk DIELE
EREFIC BT, HEBRBREDO Lo
THEME Pseudomonas BESET T 5 2 L 2
ELTBY, AEEESLIEOESEDOEIE L
DEZIEEBELTWREY, TASDI LN
b, CKWtE N KCIHE EC, & pH, & CaO,
ZLTCEMgOEDERERLIzZ &, NRT
BWHNYE Pseudomonas BEDNE NI I L &
DOBHEME I DWW T, REOBEEEEE b
O— )V LB ET %, 357 5RETORMN
BanTwbeHEZ 55,

FApo, MEERDY v 74 ERICHETET S
KRB 1 JERF IR 47 o> & Awureobacterium spp.
M Micrococcus spp.TH % & DIERBPE S NIz,
TR RS A & C B 2 12 b Bb & 3 5E 2 H
—Tholcl bid, KEEY v I A ERPIEE W
BERLTWE ZE2FBRL TV S, L LR s,
7T LG, BREEZ, EEBE, v 7 —¥, &
¥y —¥, JFHEEE, OF 7 A Mz & 585
KR T, MIS DR EFET 2 H 0D,
SHEORERBREIC OV, MOFERORE b &
DTESRIHETVLETDH 5,

CRICHAN XK T—RATEHE O L M5
Mol Z EWXDWTI, MMESIE DA FORE
MR, 8 X UBRETTI &3 F v OIREE
ORI B WT, BERYEM 2HBAT S8R
Bk BHEEOBE T — R EHEDO LRSS
L RBERNESN TS, KFEBRICBWTH
C RIZ AN R O-— MO S HREDE W & D
A A SIS, ZTOREO—D21%, BEYHE
KL 2HEEOEBHFOLHEEL N R TR -2
Je LRI NI,

WO LREHIZ DWW TENRTESET
B o7z Fusarium sp. 113, FED Fusarium sp. 2
X Fusarium sp. 3 ZEZ D THEMEWD 61%TH D,

CROEEETH B Trichoderma sp. 1 O 83%IZ
BRIEY, MICEE R B OREE, S 555
N R TRRBOSHRENE W E M2 T, B
WHTH S i HEEHE L RREOZEEOBRE D
WTHRELTBDY, ZhoDERE» 7oLy
7Y iz kB REBEES CRTRIREMH O S5
PEWME L R B ERIFEANAD 1 D175 T b & HEH
Nz,

& S IfEREICHEEE L I ERIE DWT, F e
Y REBSRIRE K. solani W23 2 HiEIE % 472
£ A, BEHEETHEROTEEE RO IED

SNTHICOWTIR, BEEYOREEOENTD
33500, HEOESEDOIBES Y DELA»S
FHREE

b, BEEENKE SRR EEOMEL
TAEFERIBZ BT Y % & A & OIRER K& U FEFRFE]
WAEMHEOERN 21To7: £ 25, HEEER
BREEE R E TR RERERENADIOIEho
Teb DD, WM Pseudomonas D X S 12H %
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