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Abstract: [ Objective] To reduce the use of chemical agents and achieve safe and effective

control of walnut tree rot disease, we selected indigenous bacterial strains that can control waln
ut rot and other fungal diseases while promoting the growth of walnut seeds and seedlings.

[ Methods] Bacteria were isolated from the rhizosphere soil of walnut trees using confronting pl
ate methods and streaking on agar to screen for antagonistic strains. The broad-spectrum antiba
cterial activity of the selected antagonistic strains against walnut rot disease was evaluated. Mor
phological characteristics, physicochemical properties, and molecular biology methods were empl
oyed to identify the screened strains. The thermal stability of the antagonistic strains was deter
mined using mycelial growth assays under different temperature gradients. Inoculation experime
nts were conducted to ascertain the effects of the antagonistic strains on walnut rot symptoms.

Pot experiments in a controlled environment were carried out to analyze the impact of varying
concentrations of fermented filtrate on the germination of walnut seeds, germination rates, and
the rate of poor-quality seeds. Mature, unspoiled walnuts weighing approximately 12 grams ea
ch were selected as experimental materials and air-dried naturally. The fermented filtrate of the
antagonistic strain WS-04 was added to sterilized distilled water, setting five concentrations (5
0 mg/mL, 150 mg/mL, 250 mg/mL, 350 mg/mL, and 450 mg/mL) for treatment. Sterilized dist
illed water was used as a control, and each concentration was applied to 20 seeds with three r
epetitions for each experiment. Prior to soaking, the walnut shells were opened to ensure conta
ct between the fermented filtrate and walnut kernels. After soaking for one day, the seeds were
rinsed with clean water and placed in a humid germination box within an incubator at a cons
tant temperature of 30°C to promote germination. Daily observations were made regarding seed
germination, and any rotten or moldy seeds were promptly removed. Germinated seeds were tr
ansplanted into pots with a diameter of 20 cm, with two seeds planted per hole, covered with

1 cm of substrate (vermiculite: perlite: peat soil: soil in a volume ratio of 1:1:1:1). The numbe
r of germinated seeds was recorded, and the rate of blanching was calculated. Following the e
mergence of two leaves, the germination rate and the rate of poor-quality seeds were calculated.
Simultaneously, both indoor pot experiments and field pot experiments were conducted to stud
y the optimal concentration of the fermented filtrate's effect on the growth of walnut seedlings.
Hulled walnut seeds underwent pretreatment: walnuts were gently split open to avoid contact

between the kernel and the fermented filtrate of the antagonistic bacteria. A concentration of 15
0 mg/mL of the antagonistic culture was assigned to the experimental group, while the control

group consisted of a medium without antagonistic culture; each group comprised 25 walnut see
ds, with five repetitions. After germination, the treatments involved single well plates (32 wells,
6 cm x 4.5 cm), with one seed placed per well. Seedling treatment in plates involved sowing

in the wells and initiating irrigation with the antagonistic filtrate (experimental group received



150 mg/mL of fermented filtrate), administering 50 mL every five days. After 20 days of grow
th, the seedlings from the well plates were transplanted outdoors. For pot experiments, the wal
nut seedlings were transplanted into experimental plots (using pots with a diameter of 40 cm),
with each pot receiving 500 mL of fermented filtrate (once every ten days). After 90 days of t
ransplanting, five plants were randomly selected to measure biological indicators, including dry
weight, seedling height, main root length, and root count. [Results] A total of 157 bacterial
strains were isolated from walnut rhizosphere soil, of which five strains were found to inhibit
walnut rot disease, with strain WS-04 demonstrating an inhibition rate of 87.00%. The inhibitio
n rates for Cytospora nivea, Valsa mali, Valsa ambiens, Cytospora chrysosperma, Cytospora leu
costoma, Alternaria alternata, Verticillium dahliae, and Fusarium oxysporum were all above 70.
00%. Through morphological characteristics, physicochemical properties, and molecular biologica
1 confirmation, strain WS-04 was ultimately identified as Pseudomonas chlororaphis. The antiba
cterial activity of C. chrysosperma was assessed using the mycelial growth rate method, reveali
ng that WS-04 exhibited significant inhibitory effects on C. chrysosperma, with inhibition rates
exceeding 80% as the concentration of fermented filtrate increased. At a concentration of 15%,
the inhibition rate reached 93.65%. Thermal stability assays indicated that as the temperature i
ncreased, the inhibition rate of WS-04 gradually declined; however, it remained above 85% aga
inst C. chrysosperma, indicating favorable thermal stability. Treatment at 95°C for 30 minutes d
emonstrated that increased temperature progressively led to the loss of the fermented filtrate's a
ctivity. Isolation protection tests suggested that WS-04 has good preventive effects against waln
ut rot, with an average disease lesion area of 0.85 cm? for treated samples compared to 6.32 ¢
m? for the control group, resulting in a control efficacy of 84.96%. Pot experiments revealed t
hat the germination rate of walnut seeds improved with increasing concentration after treatment.
At concentrations of 150 mg/mL and 250 mg/mL, significant promotion of walnut seed germi
nation was observed. The germination rate was notably higher in the treatment groups with con
centrations of 250 mg/mL > 150 mg/mL > 350 mg/mL > 50 mg/mL > 450 mg/mL compared
to the control group (P << 0.05). As the concentration increased, the germination rate initially
rose and then declined; within the range of 50 to 250 mg/mL, the germination rate of walnut
seeds steadily increased, but when the concentration of the fermented filtrate exceeded 250 mg/
mL, the germination rate began to decrease. At a concentration of 150 mg/mL, the percentage
of poor-quality seeds was at its lowest, reaching 6.68%. When the concentration of the antagon
istic bacteria exceeded 150 mg/mL, the rate of poor-quality seeds exhibited an upward trend; h
owever, the rates across all concentrations remained significantly lower than those in the contro
1 group (P < 0.05). In field experiments, we found that WS-04 could promote the growth of
walnut seedlings, increasing seedling height, root length, leaf area, and dry weight by 25.40%,
83.33%, 48.02%, 24.76%, and 98.40%, respectively. [Conclusion] A biocontrol bacterium with
broad antibacterial spectrum and growth promotion effect on walnut seeds and seedlings was is

olated and screened from the soil of walnut orchard. This provides a novel strain source for th



e biological control of walnut rot disease.
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NA Bigidk: FRE 3 g, MBI Se EAM10g, 35 20 g LB AR FRE:E A 10 g,
BREE 5 g, SALEN S g ZEIKERZE 1000 mL. PDA ¥i3a%E: DI 200 g, Hi%ibE 20 g,
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FREU LR 10.0 g JONEEA 90 mL B /K R ER I =M H,  THEIK 143 30 min f5
H95 T3 S B, SRS HE LB R 102, 103, 104 BE SRR 2 IREL 100 pnL 3R AbEE
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JEM . LA 150 mg-mL $E BT B R BRI ON RIS A,  DLRENINFSBU B KK DB TR 1 R 7= 56 0T TR, 25
FZR TR — A0, S IREH.

BRI P A B AR T 75% CRERTIEFE 30's, JEBE/KIEDE 3 IR, 30 °CliK
B 4-5h, FhFT 28 °CHEZF. FhFREFE, #EMT IR (324, 6 ecmx4.5em) Y, FIC1 R
Ff, B lom JEEET (A D BERE DR L BIEABEC LI D .
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2.1 FELERK 9 B F ik

KRR IRAT AR AL B S BN B 157 #k, “TFILXTIESRAS 5 ¥RXF C. chysosperma 158 i
IS HUE O BEAE, HAE RIER] 70%LL E (R 1) . HAPEK WS-04 Xt C. chysosperma il F
Fifesm (1), $HRIE S 87.00%. KA 7T % 72 H Ak WS-04 3t — B FF g J5 8200 57 .

A
A.CK; B.WS-04 Wkxf C. chrysosperma [FIHWEEAEF -
A. CK; B. The bacteriostatic effect of strain WS-04 on C. chrysosperma.
1 E#k WS-04 %F C. chrysosperma BI$DHI{E B
Fig. 1 Strain WS-04 confronted the C. chrysosperma
*® | HMERNERER
Table 1 Rescreening results of the antagonistic strains
T Mk o 5 v BT LIRS

Colony diameter/cm

Strain number Antibacterial rate/%

WS-01 2.29+0.18 a 71.67+£0.25 ¢
WS-04 1.07+£0.21 ¢ 87.00+0.26 a
WS-10 1.72+0.24 b 78.67+£0.32 b
WS-29 2.13£0.21 ab 73.33+0.25 be
WS-56 2.10+0.35 ab 73.67+0.04 be

i RIS BEE P EE R, AF/NG TR EE p<0.05. TE.

Note: All data listed in the table are meantstandard deviation, different lowercase letters represent the significant



difference p<<0.05. The same below.

2.2 FEIEH WS-04 L E
2.2.1 FE7SHFENIER

fF LB [/ 979 o g% 24 h IR 1.2 mm 7%, HEIEEG, R, RENE, L,
BRER, Gk, W&, BEAMEAEERIR (B 2) o ABANNESREY, Wik
IR RIS SR, BhEik. B, 2P MR, BERE. REER. EREG. AALEE. AT
FRih. foddEKERIKE N 0%~6% NaCl, HiEEK pH N 7.0~7.5 (£2) .

A R B I EIE S NI WS-04 FIEF RIS HBEVE A : C: Wk WS-04 fEFH BT FIITESS: HUBIR=20 pm.
A and B are the culture morphology and colonial morphology of strain WS-04; C: Morphology of strain WS-04 under
scanning electron microscopy; Scale bar=20 pm.

2 EHK WS-04 FEASHFIE
Fig. 2 Colony morphology of strain WS-04

3R 2 Eik WS-04 R IEAE (LK TE
Table 2 Physiological and biochemical identification nof strain WS-04

T H N TH a5

Item Result Item Result
JEHL% Inorganic phosphorus + MERE AL F T PE Sucrose to fructan +
F5 ¥ Organophosphorus — A5 EUR WK i BF Arginine dihydrolase +
4% Cellulose - JIE® lipoidase +
i 1§ Protease + 4L B Oxidase +
VEM 43R Amyloysis - FrigmgE s Citrate +
JLT J5i Chitin - J{e3E 2 Pyocyanin -
Bk A4 Tronophore + 2 G e Gram stain —
HRAL Gelatin liquefaction + NaCl0%~6% +
a4k Z 4 Exopolysaccharides + NaCl7% -

M.R + PH7.0~7.5 +




ba St e o K PR A G

Note:‘+’Positive or available;

22 T AEMF LR

3

-’Negative or not available.

16S rRNAZE K 7 511 /77 J5 $2 32 GenBank 3K 15 % 35 5 PP059680,  [F] 5 M: Lb Xt 28 5L i 7R B ik
WS-04 55LEHE M P, chlororaphist RGN N 99% . UABacillus subtilis NN RGER B W,
HEWS-04 525 MR P, chlororaphis5AEIR—4r 3¢ (B 3) , RKEIWS-04 5P chlororaphis
MISEL KRN, SEARE. ABAMERN ) TS8R, REAKREWS-04 S8 NEEE
ML TR P. chlororaphis

T @ W5-04 (PP059680.1)

86

Pseudomonas chiororaphis P1 (OR143372.1)

100 Pseudomonas chlororaphis Rhs-L21 (OQ581518.1)

LU

Pseudomonas chlororaphis Br11TL-3 (PP658196.1)

Pseudomonas chlororaphis ZH2 (CP146886.1)
77

Pseudomonas virldiflava p26.B3 (NZ_UUDV01000391.1)

———  Pseudomonas fluorescens B8 (KF010368.1)

81

———  Pseudomonas fluorescens strain 3090 (PQ139637.1)

. ——  Pseudomonas coronafaciens 56 (NZ CP046036.1)

80 psendomonas coronafaciens 168 (NZ RBVE01000296.1)

Pseudomonas avellanae strain JCM (NZ _BMNO00000000.1)

Pseudomonas putida DKBO04 (KF030904.1)
65

70 —— Pseudomonas aurantiaca PB-St2 (EU761590.1)

®——  Ppsendomonas aurantiaca VKM B-816T (AY271791.1)

Bacillus amyloliquefaciens F1 (0OL831001.1)

05
3 B#k WS-04 EF 168 iDNA EEFIIN RS 4L B
Fig. 3 Phylogenetic tree of strain WS-04 based on the 16S rDNA gene sequences
2.3 FEIEM WS-04 HIEIERINE
PG VE I E 25 RR T, FEPUER WS-04 X )\ s IR B R4l R 2 T 75% (R 3D .
HA Xt C. nivea V. maliv V. ambiens V. dahliae C. chrysosperma-~ A. alternata ¥ J5 B8 [ F01 1] %R
EH] 80%LA I, ULHIRE Mk WS-04 BATE AT S HEBIACE (4



ALV A. A RIS IR TS B B, AR IZIR B Co Al C. SERR IR B Do D. AR 2 1
E M E. MIEREZ0p: FOMF MERERW: GO G WA LM Ho A1 H. BB B 1 o
Arand A. C. nivea; Biand B. C. leucoostoma; Ciand C. C. ambiens; D1 and D. C. ambiens; Eiand E. F. oxysporum; Fi
and F. V. dahliae; G| and G. C. chrysosperma; Hi and H. A. alternata.

Bl 4 WS-04 3 8 fhim [RE B 22 % KRR
Fig. 4 Effect of WS-04 on mycelial growth of eight plant pathogens

3 Btk WS-04 XX R E A9 HIHIZR
Table 3 Inhibition rate of biocontrol bacteria WS-04 against the tested pathogens

{73 LIRS
Strain Inhibition rate/%
C. nivea 82.00+0.02 ¢
79.10+0.01 ¢

C. leucoostoma

V. mali 84.07+0.04 b
V. ambiens 87.00+0.01 a
78.37+0.01 ¢

F. oxysporum

V. dahliae 86.13+£0.01 ab



C. chrysosperma 85.21+0.01 ab

A. alternata 84.66+0.04 b

2.4 FEIUEHE WS-04 L H0NIE

Ak WS-04 HIAEACHIZR AN IE] 5 o, 7 0~6 h AR KZENE, HENAERKERY: 6h LS4
PR, 48 hik BB K e, BEEEEANE R EN; B 58 h DU BEARBCRZE#T D 2
R BFST R B ARTE 48~58 h T B VR A it 5 22117 HLVG 15

OD600 NM

2 12 22 32 42 52 62 72 82
M fu]/h time/h

5 HEfk WS-04 B Kihk
Fig. S Growth curves of strain WS-04
2.5 1K FE 46 FE & B i R ) s Jm B o 22 1) 36

SR FH TR 22 20 KT 203200 i A Rk B P R BBV C. chrysosperma T 2R KA . 45 R
AN [F) R PS5 76 P55 R IR DR ORT T 22 35) BAT L A 8 R (B 60, HBEEWREE T, HAm &R
FRELE, Eem i FRIL ] 93.65% (R 4) .

3% 6% 9% 12% 15%

CK

6 NENRE RXBEERIT C. chrysosperma B 225 K HIHIHIZI R
Fig. 6 Inhibition of fermentation filate growth at different concentrations in C. chrysosperma

R 4 NEIR B & B R R B 224 KR HHI 2R

Table 5 Inhibition of hyphal growth of fermentation broth at different concentrations

WL R ELIGHEES

Concentration Colony diameter/cm Inhibition rate/%




CK

3%

6%

9%

12%

15%

7.92+0.10 a

1.44+0.06 b

1.08+0.18 ¢

0.73+0.08 d

0.56+0.01 de

0.50+0.01 ¢

84.54+4.66 b

86.32+2.22 b

90.78+1.03 b

92.89+0.60 a

93.65+0.08 a

2.6 FEIE WS-04 X EERIRBENE

HIP 7 FIHN, Bk WS-04 & BEUETRAE AN Rl KR L AL B, Aot 3 i U 88 T v v - o,
{HX C. chrysosperma WIHNHIZITE 85% LA b, RILH RIFM#daett: (K 7-A. B) - {HZ 95°C
AbFE 30 min J5, HANGIRP R, 28 BRI, FEPUR WS-04 KBS IR B AL LU
XF C. chrysosperma WA ZA — & MIFEM , Ui IR BE T+ i 22 5 BUR BB 0V B8 1 3 2 12032

Rk

A

L5

cd

EEERE
Colony diameter/cm

05

kR

Inhibitionn rate/%

CK 55°C 65°C

A. WPE WS-04 AbEE 5 5 T T BLAT

A. Colony diameter of strainWS-04 after treatment; B. Inhibition rate of strainWS-04 after treatment.
[ 7 R X & BRI R EUE 1 2
Fig. 7 Effect of temperature on bacteriostatic activity of biocontrol bacteria fermentation filtrate
2.7 FEIE WS-04 RKEERXT C. chrysosperma B 225 K HIEM

C. chrysosperma W 2R A 773 FAEK 3d 5, W2 T K IAE4E, R w22 i
AW, W B EEBM ISR, W2k IEEAK (B 8-By C. B) 5 MIXTHEZL C. chrysosperma
B L2 5] HARTHDGH, RS e %, REEWAK (K 8-A. D) .

75°C 85°C 95°C

B. Btk WS-04 4bFE )5 A% .



Q

A, IEWHFRIEEFCREMELZ; B M C. WS-04 WbH A M &3 7 M RE 22, D. EM HifIER B2 E. 95 WS-04
WEBRFS L Sk MBS MBI RZL: F5R=20 pm.
A. C. chrysosperma hyphae in normal culture; B and C. WS-04; D. EM scanning normal hyphae; E. Scan WS-04.
Arrow: Mycelial enlargement change after treatment; Scale =20 pm.
8 SREMEBRERAE WS-04 XF C. chrysosperma HIHIZIR
Fig. 8 Inhibition efficacy of Pseudomonas WS-04 on C. chrysosperma
2.7 BERFRIPIE

B % AR IR0 R B BRI R WS-04 XHAZ KIS 1 B 1R AP m T 80CR PR bR WS-04 K
T A BRI 175 BEF X THTARCA 0.85 cm? (] 9-B) 15 HEE BEF 3 HIAUA F 6.32 cm? (B 9-A)
BRI 84.96% (R 5) .
7 5 WS-04 ZEIERAZI IR =R B IR P 4E BB

Table 5 Protective effect of WS-04 fermentation filtrate on Walnut canker disease

bR S S BE TR /em? TR R/ %
Strain number Lesion area/cm? Prevention effect/%
CK 6.32+0.35a

WS-04 0.95+0.10 b 84.96%




A, BHYEXSIE: B, WS-04 X AZ Bk FE 2905 I B va RUR -

A. Positive control; B. Effect of strain WS-04 on walnut rot spots.
(& 9 WS-04 & BEiE iR 3Tk k= im B R 4P 4E B
Fig. 9 Protective effect of WS-04 fermentation filtrate on Walnut canker disease

2.8 FEHLERR WS-04 ZBZIE R bk f F RIS E IR £ 1EH
2.8.1 FEHUEIMR WS-04 XHiZBkFIFREZ 2. BASF R FMFFHERAF0D

M 10-A AT, A7 e Az kA7 FERE BT A K IR MR O AL BT, B T A PR B AR 32 ) 36 m
Hf 2R 2O BTG FRER&E, 1 AR ETE 150 mg-mL' AT 250 mg-mL! /& 47 B (8 2 3%
TP T8 2 5 . SRET R A IR WS-04 A [F) 94 F8 5 I Ui v Ak 28 5 1 P i 28 15 0 9 50
mg-mL"'>150 mg-mL"'>350 mg-mL"'>50 mg-mL"'>450 mg-mL", %A EZEHTXE (p<
0.05) . [KULEREME M WS-04 BA (3% Bk Rl 188 28 (04

HI & 10-B "IN, i Se Rk T AESE LR AN R L R R MRAL BT, R 2 2RI ik B2 14 in 22 300
SFeTHIE RIS . SRR WS-04 K IETAE 50~250 mg-mL- IR FEVEHIN, BHkM 1 K& 2
RIZHTTE R, RIS BT 250 mg-mL-! B LR 2 2R Wi 55 . 1590 K RIS R JE AR
150~250 mg-mL" Z [AJI), P kM1 R 2F A6 W AR R . I 10-C mI A, BEAE KD MIK
FEXEIN, BB Ah TSR AR B S T B SR WO m i S . BRI WS-04 FEIKE DN 150
mg-mL I HIIR R AR 6.68% . TR A BB KT 150 mg-mL" PUSIAMAR 23 E
TS, H& RS IR A AR E LT X (p<<0.05) .
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Germipation rate/%
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R e
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Rotten seed rate/%
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A. Pk WS-04 K EEIERACEL 5 1 S AZ MR 719 28 26 B, Btk WS-04 R BEIEMAC IR f5 1 5o b Fh TR P C.
Bk WS-04 A TEDE AL L5 45 FE R Bk AT T IR F 3 . RN T REER R % p<0.05. T A
A. Germination rate of walnut with shell after treatment of strain WS-04; B. Germination rate of walnut with shell after
treatment of strain WS-04; C. Bad seed rate of walnut with shell after treatment of strain WS-04. Different lowercase
letters represent the significant difference p<<0.05. The same below.
10 NEIAEEERKREI M FIAF R, RFRUARIFMERNFIT
Fig. 10 Effects of different fermentation filtrate concentration on germination rate, germination

rate and bad seed rate of walnut seeds

2.8.2 Btk WS-04 & BEE BTk E R E1ER

2 6 A5, FHEAEHE A IRE WS-04 ALBE 5 Az Bk 4 B P34 KR bs (B 1D, HE&
N 16.97 em. EMRK 18.7 em. ZURECH 12.33 &+ M HEIAN 65.51 cm?. T &N 3.73 g. 1M
Xif HR AL AZ AR 2h P (17 R 13,53 em, EARKN 10.20 em, R KN 8.33 4, A HIAR N 52.51 cm?,
THEN233g. 5 CKM, Him. FRK. ZURE. A AT RS E, HARRK
BINT 25.40%. 83.33%. 48.02%-. 24.76%F1 98.40%



A. STHR; B. Bk WS-04 A (8 S A2 M ST

A. Contrast; B. Treated walnut seedlings with strain WS-04.
11 EFk WS-04 Xtz sh s p g £ it 18
Fig. 11 Growth promotion test of strain WS-04 on walnut seedlings
R 6 EFE WS-04 ZEEIE IR ZHk A B & KR IRAY 20T

Table 6 Effects of fermentation filtrate of strain WS-04 on growth indexes of walnut seedlings

W5 R % I THI AR
Bl FRK T
Strain Fibrous Blade
Plant height/cm Root length/cm Dry weight/g
number root/twig area/cm’?
ck 13.53+1.12 b 10.2+0.62 b 8.33£1.52b 52.51+0.73 b 2.33+0.75b
WS-04 16.97+1.33 a 18.7413.12 a 12.33+2.08 a 65.51+2.08 a 3.73+£0.69 a
25.42 83.33 48.02 24.76 98.40
Increase rate/%
3% g

NAZ A [l 338 v ) B 7 2 31— MR RZ R i A B BUAE S [RIIN SCRE AR = i bk i 2 % 0T
FEARIA DR A SR BT B ML T WS-04, KA E C. chrysosperma W22 H R 246, WAg, LA
il 41K 2 87.00%, %Mk BB AR IF =B N IEF 84.96% . LIt SRETH MU WS-04 K FEIE
AP PR BN T, FL R R SR R W R S v, R IR R R R . IR R ARE 2R
PR AL ERIR, (H SRR S B AR 2R A AN R A B ALk el AR B 72 B BE 0 A S 7 T i
A N A 15 32— R ANHIE A

AR A SE AR T Sk B A BT B RO SR B S B A a8 i
SET AT VR Y RT$R 128 AR 2 BAT #5500 F SR AR B B Y PO A R 22 T8 W) R AIUOA
YER, 1 P chlororaphis CY02 A BUKFERGIRR W G, S BT, WMk, Rk
N2, Broadbent P R HUER AT B (Pseudomonas spp.) £ EAEFNLH]E B2 L PTHE =
AT VS RO 5 R I 06 T T 22 AR T B 200 ARCER T T ) TR AR R B PR SR R B 22 )5 T 228 TR AT



i, FEYEIE R B AKRE0, SRAT BB B B Bk SPS-41 P74 IE K AU 3-F k- 1- T g, 2-F 3-1-
TREANR o) H S B TR AT S RS PR B AT ST ALk e 3% b gy B B — MR EHE
FLITE WS-04, ZERREWAE C. chrysosperma P 44 7™ B MG AR FL 2T R, R IUH T AR UF (¥ 900 B8 2L
R AR LR NG BOR WARF 4, T HIERA —ERPEENE, BRI TR
LFIAEDIBATT 5. SR IR WS-04 RIFIETREZ 5 NMREERAFEALEE 30 min 5, BE&IRET
1, X C. chrysosperma WA ZAG fir FRE, (HIZHMHI 2R IZTE 80%LA |, I RIFHHFRE .
SRR AR 43 B 0 32 PO ARk 5 2 PR TR AN REAT 28817 ¥ T B T HL I BAT FARR e M o 1 ARG
ZF AT B R R P R LA AR B A B P21, (R AT T IR S M B S 3R AT e A KR
L Ft) 9 JE A B 22 1) A R 21 2 5 A T IR AT — R SR 5 LA TR 7 YA A FH ) e {1 B e
YTBTald, Bk I IR E0 R T 8 AL P 2 Bt 0 i) FAAR e 1B, i SR e 45— 5. H2
ZRET R R R TE 5 AR e B A D7 S S AR LR NG AE , [R]I SEI6 25 2 AR T B B e A
FeApse, 5K e AR, SREr R M B fe 7S 72K i R FE AR E IOVE T, thRe Bk — 2
wit.

— LB B MR E XS SR = AR AR AE R PR RT3 = AR o A 0 SR G 02 2B A P I I A AR
W AR P, piscium AURATHIR BTG, 0 IS A EER S BER, &
L REA R HE R R A i 1 AR B, SRR M B RE 0 7 AR AL B BRERAR . SRR AR,
XPF|A TR DNEEZMREY RARAERDIRERST. AP BB MR p i w, kR
FERLRE S AT SR BERZ AN TR 2F, AN ISR ORI, Wk E fr i Bt st 7L
(1A=l FURA L, i L B AR R B IR e IR A AR A T e R . AR URSL. B AR T B
R ERIN, ARG T 25.40%. 83.33%. 48.02%. 24.76%F1 98.40%. T UHZEBS NN IR R
JRTE I 2R ETH B P, chlororaphis HG28-5 TE 7% M7 56 HhonT BRAURE o3 B A B S (1 B v 50K
ZIBIRSEPII TR IO A B XG32, LARH BRI R R B 77, A2 2 SR 7K 5
PR 5 AN T B TR AR A S R v . Wu 200k B A i o R KD P A 4 T A A AL
W P. saponiphila, FARIEHMAIHEKITIRE, UL EBF LW SAT LR -8 (H284EHR
P R A B o AP T DR - 2 AR LA S AT 58 R it — 2B IR N 5T
4 & B

AT FT T SRR 57 55 1L X 30 A4 R A bk el L 298 v 23 B RS HE — R LA TRk bR . #viRE
PER A B A0 B ST R R T o S (R AR R R W, SRETMBR IR (P, chlororaphis) RFEIER
A BUL LRI T BT ZF R ZF, R IC R e sE R pkgh i Hov sy . B ZUR%L. i
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