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Abstract: The white-backed planthopper (Sogatella furcifera) is a significant pest of rice,
inflicting severe damage to crops through feeding and transmitting of viral diseases. Therefore,
developing and utilizing pathogenic microorganisms for the management of S. furcifera holds
substantial practical importance. In this study, a bacterial strain, designated as HUNAN-1, was
isolated from S. furcifera. The strain was identified using morphological and molecular biological
approaches, and its insecticidal activity, as well as the influence of fermentation time and pH value
on the insecticidal activity of the fermentation supernatant, were assessed through a spray method.
The results revealed that strain HUNAN-1 has the genus name Acinetobacter and species name
Acinetobacter soli. This strain exhibited notable insecticidal effects against S. furcifera, achieving
a cumulative corrected mortality rate of 100% at a concentration of 10° CFU/mL, with an LTso
value of 31.523 hours. Additionally, the LCso value was determined to be 2.71 x 10 CFU/mL.
The fermentation supernatant of strain HUNAN-1 demonstrated high lethality against S. furcifera,
with mortality rates exceeding 80% after 72 hours of treatment. Notably, variations in
fermentation duration and medium pH had no significant impact on the insecticidal activity of
fermentation supernatant. In conclusion, strain HUNAN-1 shows considerable control potential of
S. furcifera, with broad application prospects.
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H1 KE\ Sogatella furcifera (Horvath) J& T *F-# H Hemiptera ¢ & #} Delphacidae, 7K
T B IR —, AR DR RTIARRE, J™ ERRg 24E, 1E R T R Z
Tk, AW CEGEE R KREY AT, SEUKREAR SR A, BRI A K

(Ramesh et al., 2014; Wangetal., 2017) . HAl, WEERAVEMAAE WA EEF
B, MARZGHIREAL, Il 1 F RPTAERAE. BERRY], BT CEUGS A Rk e s
RIS, X B SR AN IE R = A S S itk (Zhang et al, 2014; Lietal, 2021) .
ik, WERAHE CARSEPIETTECEZ RGN KA.

A A BOw R AP 16 T U — b o o R B SR, 72 e th 2 )z
RUE, H 20T FUE 7R R B e T R . B, BRf AR R Beauveria
bassiana & — R EAHUHRVE Hay FIEEZ 0 B RO IR R, BB T AR E S Bria

(Zhang et al., 2011) . BRI AR R X AW Polyphagotarsonemus latus WR G JI1E5E 3 R
LF] 60%LA L, JE B M AR B ) (BRAMEFTEE, 2023) o Jiiik A ERTE F R R BbFZ51 .
Bb3752 &4 R Bk TR A4 82 R4+ Monochamus alternatus 14, 3 HIX LR 5 R IR
BRI R (ERSTEE, 20215 #ROCH, 2024) o Bk BbANUL. Bn237 5552
21 KWL Solenopsis invicta WA BEVIPT G &R (325555, 2022; Park eral., 2022) . Fhn4
M Bacillus thuringiensis P8 7758 H 2% UG, 5 H T HEHL X Spodoptera
frugiperda. XIS Chilo suppressalis MR . Helicoverpa armigera % %38 H 3 KB 6

(Knaak et al., 2010; Liand Bouwer, 2012; Jiao etal., 2016) o 7z 4 2F HUFF 13 X X063 H
FHFEIRERA R RACR, XEEsE (20230 KIIZE X H LU Aedes albopictus HIEALH



L% 80%, I HEBVEMRAZIRBERS. thot, K E KE Serratia marcescens % /N 2
Plutella xylostella SR IESR] 88%, 5 K IiZE X AR . #=E% ik Spodoptera exigua.
FRE4 &1 HoAT % gt (Jeong et al, 2010; Tao etal, 2022; FFEERZE, 2024) . K,
TFR B B R, oF T e B 3 R RS R B R

HAr, SCFmIERAEP AR CERT T A M OHiE, o R & T E i
Metarhizium anisopliae JNEREHHI Isaria javanica VAR I3 JF A B 57 S4B B P TE Pseudomonas
aeruginosa “35 % K @l Nilaparvata lugens FILH B R SURE, ATVE NG CEI Y BIA T
¥k (Jin et al., 2011; 2B 3555, 2015; Zhao et al., 2021) . J1 K% (2021) WK KE\ Laodelphax
striatellus R P9 i% H 3 PRBUR I, AR SR BB R TV T IR DA R 4 S0 i
Pseudomonas corrugata. BE— SRR, 5 ML IR S 2 e SO AT, gk A o5 g
FALG, KiRVD S RS R % ORI B B i 4R M 2k REUZE TR (RS, 2018)
KTWR BB A CEHE, e TaEmAE, Al Camp 2ok 80%,
I A RBIEAGER (FIEZE, 2018) o MG, BFF KDL 4 T S4B I 5 i A 1
A N, AeRFRIR A CEMB R (R, 2022) o MHILZ R, JRIEHE
Biive B CEVIRT TR . DRIk, JF R SR AN B B IR A R AT T R R

ANEHF B & Acinetobacter A % [REAVEERFF 14, 7T 5 MRS 4. PR G AN
B K% 2 f N8R (Antunes ef al., 2014; Harding eral., 2018) . [AK, Az B
L B BOUER (B3, 2017) o SEABIFFE Acinetobacter soli fcH) -4 rh 43 254551,
JEAE B Bt R D% 2 S BORT A LI MBSy, IF H S fE B E LR (Kim et al., 2008;
Pellegrino et al., 2011; Endoetal, 2014) o IEFERMFFFRY, BAZNFF B A2 S Hh 0T
i TREEE R A N I — AR AR A (ARORMESR, 2021 ZEKPEAE, 2022 PIALBEAE, 2022).
ST, A SRERANBIAT N B AR ST AT AR, AR AU TS CEAA N 2 B 1 BRIk
B U A HUEPE R R PR HUNAN-1, I JEARHIE BL R 16S rRNA A0 E 704, g
WAk HUNAN-1 NS ASIF R . BiJs, JE 1 E Pk HUNAN-1 X831 CaE ReE 7,
FE T NIRRT IR [ RS 7R 5 pH (B0 R T RIE VRN A IS PRI RS, N B AR E A= 2B ¥
V182 FH B o BRI T R B 58 T JE Al
I MRS
1.1 AR

A KEGELEE 27°C £ 1°C, FHXHEE 80% + 5%, ML : D=16h : 8 h &4 F,
DL “3EAE &7 KRERE IR 30 ARLA LA = R
1.2 BRI B

20 kEHE WAL B, H75%CE: (B/KLEE7.5mL, K EEF/K2.5mL) &ifl3
min, FFFKE 287K Ee 5 k. KEAE CEE TEOE T, I 1 mL KE X 8F/KE
513, K213 E RIRERL 5000 r/min 20 5 mine #5005 A SRS 100 mL AL R 5



FHE LK 02, MM 05, B -S4 05g, SN 1.0g, BERA M 1.5g,
ALK 1000 mL) B =AM, DM SURAE Y E—BrIE, 14 50 mg/mL #E % TCAL
#hEFFREL . 7E 200 rppm/min, 37°C NHEFFE 2 do HEEFRIVBEM LA S%MEFh B R 2R N 50
mg/mL 1k R TOAL Eh B 7R op, B Al 3 IR AL S B R T LB [E ARG 75 (R
Hik 10 g, SN 10 g, BERHEEU) S g Bk 15 g, M4k 1000 mL) KR, 4°C
TRt
13 E#HREE
131 JBA%E KA A

RN A PRI T 7, RIZEHK AR T oL sh B R 5, (818 T 37°CIEIREE 7740
H, HEIRE 24 h IV K RIFINETE . 07 BB T, MEHERRSRHIE. KA. B
o, FEE, RESEE. DGR, (FH LB RS I E 4wk, KB 10 000 r/min,
B0 10 min, FR4E RIE, 4UBEUUEA IxBERR R 22 b 3ok (PBS) V& WE Wi J5 B T i Be i e
W ORAE. ElK. TR Wi 0K, S THAR e (HITACHI Regulus 8100) Ak,

B RYL L E RIS IR A D B KB b IR TE
HARMEGL T T, I KHEEATIEDE « RS MR b, TIng g it Je f, gefs
1 min JE/K¥E; SRJE RN 2 RBUE T £, 1ER 3 min JE/KPE; 0 95% K, JH4i4
ERB T, BREOHE NIEEKE: #TEL, bR, 245 0.5 min 5%, AN
IKYRENF )5, ik

AR CHF AN RGS T A s A ST CRBERRIEDIE, 2001) .

HEAERE R : R 300 pL ) 5% A ST, THERTE IR & L. Wi s S
A, BIONBAME RS An SR RN, A A R

V.P RS KRR TR S mL BE R AR OKER IR (RAMR S g, BERE 2
g, HEWES g, ZZMWAK1000mL) FHREH, BT 30°CEFRM P RIFE 48 h J5, A 500 pL
(1) VP ARAA] (BRERHH 1 g, ZETH7K 10 mL, IKZK 40 mL, 10%E A 950 mL) F1 1 mg
UEF, FerRBiRA) . #tHIan s, RUAPHMER N . B8, AR R .

VER AR FHRIZEIG A B P EVE M B IR S IR . (WM iE R 2 g, FRNE 3 g, A
5 5¢g, NaCl5.0g, fig 15g, Z&MK 1000mL) F, BT 30°CHFMTREIE48h, I
ORGSR o A T B R BB B B, i At T o, WARAYE . R IRIE AN
W, WM.

WA S B : K B AR AR T2 S mL IVHREE 7R 5 (RAR 20 g, BEMRE 8N 2g,
ZiFE 10g, 7&K 1000 mL) MIREH, BT 35°CEiFRM 7R 3d, A 2 mL MR
N R S g, I 75 mL, WRIBE 25 mL) , RSB HRE . HRFREZNLA
i, BIONBAME. EEEIRE AR, RUARITE.
132 T %E



Yoy BAb R R T LB #5355, B TREIK 37°C, 200 r/min ¥59%. WRAE N PCR

FEAR , KA 16S rRNA JE K3 F 514 27F(5-AGAGTTTGATCCTGGCTCAG-3")F1 1492R
(5'-TACGGYTACCTTGTTACGACTT-3") #4T PCR 4 14, S WAK Z: B 1 uL+ 27F 0.5 pL.

1492R 0.5 pL. 2 x phanta Max Master Mix 5.0 pL dd H,O 3 pL; K2k 95°C 3 min, 95°C
155, 52.1°C20's, 72°C 1.5min, 32 ME¥, 72°C 5min. PCR F=¥ITE 1% i bt i - 3t
AT LIRS AT Ak, 328 0 PP 94 B8 R 4l BE 5 3 b s SR AR R A7 A7 BR 2 =2 AT I
1.4 BEHRRHREENE
1.4.1 Bk

PV 1.1 2 BB AL R R g T o B SR B SR O o, DRIBUR 5
CCTCC M 20241953,
1.4.2 TR SIS E

B bREER T LB ARG 97 3E, 2K 37°C, 200 r/min £57%. KA TIRIHEGE, HEE
WIS 10°, 108, 107, 106, 105 CFU/mL. RAHWIE L, WA CEEETEE /100 5E .
MU KR R I HOR/AN—SU KR, B R K g v iR B JRRIE, (R FFAR IR
T o A KFE TN IERAR T, BEASEERIAE N 20 SkAEKORGE RAF I T K EL 3 4 e,
IR BT % 2 mL WEWE, JFHYME O, BB ES 4 R X ONA R BE R LB
WAREE TR AL . IR AR FEE N 10° CFU/mML IR B Escherichia coli VF 7% HUE 4 I € R0
HE TR Ik o 1% 35 B 2 FH 20 I 5 A A 11, 77 1 ROk S R AR B AT f A U T 15 9748 27°C + 1°C,
FHSHRE 80% + 5% JEEWI L : D=16h : 8 h (2 FF 8 7%, RFR 12 h K &4 SUBET 1 L,
ZHGETF 120 h RLIESET- K,
1.4.3 PR B B RISV R s

¥ 10° CFU/mL FIBE &3, 10 000 t/min, 50> 10 min, B ERGT 0.22 pm JEAE, 75
U R LIS P I PBS R (pH7.4) , FIB MG RREMITIES], Myl
P T PBS B0, B fE I 0.22 pm PR, 19 BI4HEIER. SRATESVEN AT KR 3
e BUBEAT A HOEPE I E , XS RO A AR BRI B (1) LB 15 77 2281 PBS 22l . 1~ 4b
HEE 4K, 240 KEAJBETED, RS 72 h RRIEFETO K,
1.4.4 RIS [R]X0S K % _E IR HE TR PR 5 )

1218 5% A, KEkEM B LB BRI, 8K 37°C, 200 r/min B9 2 10, 12,
18 24. 36 h J&, Z5 i IXAN R A B _EIHHO0 B KEL 3 A R EAT R HUS VRN E o A~ b PR
HE 4R, BE24hREEBIETEN, RS 72 h RRIEAET R,
1.4.5  E5IRHE pH EX R I IR Ha i (1 5



LB 953 K 2 A, F 1 mol/L HC1 Al 1 mol/L NaOH i 1554 7% 3£ ) pH & 5. 6. 7. 8.
9. WEFIEKEIG, HABERIRIKE R, B AR LIS B K 3 R AT 2 i
Vel . BACHEEE T 4 R, G 24 h A A3 dUE TSI, BRAGETE 72 h IRIEFET: 3.
L5 BRGSO
1.5.1 RBEKE ST

KW Py 3RAF 1 HE R PP 31 55 GenBank Hds 22 v 1) 2 R 7 31 1647 BLAST [RIVE /7 51 LU XS , 15
F 5 H BB FEEE SRR N ECS B R R R R R A, R H
MEGAI11.0 %M, FH46#: (Neighbour-Joining) #EATA2E MERG I, I+ 5 B HUEE 1 000 K%,
BEATRE T, MERFEREM.
1.5.2 HdlE

] Excel BEL T3 BABET R M RFURIESET: 2R, i SPSS 26.0 F A [FI 3 7 25y
i) Duncan #E4T 2 B LLEM T, Probit AM TR /I R L, FHASHEIEFIREE (LCso)
FIEICH A (LTso) o EEFMEAKTPBE N P<0.05. 47 #Z K H Kaplan-Meier estimator
HATAEIE 08, IFH log-rank test BT W 0 (P<<0.05) , F|H GraphPad Prism 8.0 i
ITHIZAE . B Ak HUNAN-1 R BER S HUS MR O RE A ¢ 80303047 20 i (P<<0.05)
SHUET R R IESE TR AR T

FHIETR (%) = RABBE A H K 2100

FHRIEATR (%) = CEHRPICT R WA RZBIETH) / (11— HRAH R
FETZFE) %100
2 HBRE5ZH
2.1 HHIETE
2.1.1 TR A AL R N

Ha o B AiA0AT B B AR HUNAN-1 85 PRI 2 i e B Ok [ A 5 9 1 97, Mg
HAP TG AFEE . Btk HUNAN-1 TECHLh B2 5 DAK RLF, WK S At BE. R
Jeig HiAg5s (B 1-A) 5 s PSR 2 [P ABIME (B 1-B) 5 fEF s N ik
BREER, £HEM, THE (K1-0) . EFHEMRNERER, Fik HUNAN-1 ALK
B, VPSS VERZKAE. WIS REA A A .

A B .

Bl 1 HUNAN-1 (BT TEA . B RGeS A ]
Fig. 1 The colonial morphology, gram-stained cells and sem photograph of strain HUNAN-1



212 HTAEYEEE
DLIE #k HUNAN-1 B 9B, S 16S rRNA 8 H 5| 47438, 2= EFun, il

31Z 1 111 16S tDNA JPHI HH 1 462 M4 % F BLAST F2)7 % B #& HUNAN-1 [f] 16S tDNA
75 #1 GenBank H' L8 5% ) 16S tDNA JP A BT H IR FIVEME L, FIH MEGA11.0 B A4
M RGK B W 45 RS CHOE BB B O 5 : HQ407279. DT H1| AR ML 99.86%,
HIERGHUN ERA—E (B2 o SiETREREMEB AR, € Bk HUNAN-1

NI B I Acinetobacter soli.

Acinetobacter genomosp LUH 6151(FJ860871.1)
Acinetobacter genomosp BLAc12(FI860879.1)
“Acinetobacter nosocomialis LMG 993(HQ180187.1)
Acinetobacter pittii LMG 1035(NR 117930.1)
Acinetobacter pittii DSM 21653(NR 116774.1)

o6| Acinetobacter soli HUNAN-1
Acinetobacter soli H104(HQ407279.1)
Acinetobacter soli BI(NR 044454.1)
Acinetobacter soli MTCC 11370(AB859739.1)
Acinetobacter baumannii RUH 2207(HQ180179.1)
1000 4cinetobacter baumannii NG-EB-FETHAb-MW 13(OP985313.1)
-Acinetobacter gyllenbergii MTCC 11365(AB859736.1)
Acinetobacter modestus NIPH 236(KT997474.1)

Pseudomonas aeruginosa DSM 50071(NR 026078.1)

—_—

0.01

B2 1k HUNAN-1 16S rDNA J75I R%40K B #
Fig. 2 Phylogenetic tree of strain HUNAN-1 based on 16S rDNA sequences

22 ERFRHEMNE

5% 557200 5 B Mk HUNAN-1 B0 R EG R ol ik, 495 R, Al R
B8 B ROR BE ARG I i (13D o HreMBBOAREE DY 10° CFU/mL B, 45 RS IEAE T %
N 100%, UL EFE I ) 31.523 h, FF H 5 &AM Z [AIEE B3 % 5 . IRFERN 10°
CFU/mL B, AbFEZF RS IESET 3N 16.67% (K 1) o 5E Bk HUNAN-1 130 8000 K
LCio~ LCas LCso %3 HIM 2.85x105 CFU/mL- 2.71x10° CFU/mL~ 2.71x10¢ CFU/mL (% 2) .

——  Control —= 105 10 —— 1¢°
——  Ecoli = loﬁ_n_ 108

100

50

TFIE (%) Percent survival

IFTE] (h) Time

K3 TPk HUNAN-1 8RR A Wl 3 e iR AR A7 20
Fig. 3 Survival curve of the third-instar nymph of Sogatella furcifera infected by strain HUNAN-1 suspension

s B rpeRer R IR AN H W] 25 53 3% P < 0.001.Note: “***” in the figure indicated that the difference between treatments was significant

(P <0.001).
= 1 HE#k HUNAN-1 3 EE XA 3 BEHNEHFHD



Table 1 Pathogenicity of strains HUNAN-1 to the third-instar nymph of Sogatella furcifera

¥ CFU/mL 120 h BZIEFET-H (%) EVEpyis LTso (95%EEX[ED  (h) B
Concentration Corrected mortality at 72 h Regression equation 95% confidence interval Correlation coefficient
10° 16.67£6.45 ¢ y=2.485x —5.916 ~120 0.9547
106 39.74+6.45d y=3.032x — 6.417 ~120 0.9799
107 35.13£256¢ y=2.987x — 6.01 102.715 (92.797 ~ 117.239) 0.9629
10° 83.33£10.57b y=3.967x — 7.382 72.612 (63.857 ~ 83.938) 0.9723
10° 10002 y=4.346x — 6.513 31.523 (22.652 ~39.877) 09175

W RPRIELT RN TFIE + bRk FFIEIEEA R R R Z R 53 (P<0.05) . Note: The corrected mortality rate in the
table was the mean + SE; Diferent letters in the same column indicated that the level of P < 0. 05 was significantly different.

2 EH HUNAN-1 BB YA 3 RER 2h 950
Table 2 Toxicity of strain HUNAN-1 to the third-instar nymph of Sogatella furcifera for 72 hours

e 975 F£ S Z
T EIR7 R LCio (CFU/mL) LCas (CFU/mL) LCso (CFU/mL) Ve XA
Strain Regression 95% confidence interval 95% confidence interval ~ 95% confidence interval (df Correlation
equation coefficient
3.74 x 10* (5.94 x 102~ 2.85x 105 (1.87 x 10*~ 3.71 x 10° (5.94 x 10° ~
7.2 (3) 0.8669

HUNAN-1 y=4.346x—6.513
2.28 x 10> 1.12 x 108 9.59 x 10%)

2.3 BEMREALE DERRERIEN

5 LB 87 HEAH L, Hk HUNAN-1 KRB F3EW06 (171§ B0 B35 1% ) (|
4-A) o REELIEHACEE AT AT B 48 h I, HAETIHN 44.94%, 4FE 72h )5, FET2XR
153 85.96%. 20 B B AR B A0S 11 K B OB B R R UBCR (8 4-B) Ui
VA PRAE RS FE ] B = A T IR R i, HAZW R ARAE T b

A _— LB B WERRZE I
100 &3 1B medium ol 20r B2 phosphate buffer saline
£ g0l MERREE £ | o Ml
£ Bacterial fermentation broth £ 15 Suspension of sonicated cell pellet
= 6o —= =
S < 10F
s 40 ;;
2 20 ﬁ é 5
0 == == == 0 l_—r_ll %l l_—r_ll
24 48 72 24 48 72
] (h) Time I} ] (h) Time

K4 TEHk HUNAN-1 SRR (A AR (B) ABE A7 Kl 3 B35t 72 h ()R HUs 1k
Fig. 4 Insecticidal activities of supernatant of fermentation broth (A) and suspension of sonicated cell pellet (B)

of Strain HUNAN-1 against third-instar nymphs of Sogatella furcifera for 72 hours
T ek PR IR AL ] 7 5 35 P < 0.001.Note: “***” in the figure indicated that the difference between treatments was significant

(P <0.001).
24 KEERTEIN & B2 B RAR IR AR

ANTF) < P IS ] R TR & HUNAN-1 B35 EE 99 KBS R, 24 h e R IR TS,
BB FET I T 20%; ALBE 48 h 47 AE TR B E i, 1L 3] 60%LL b 4bFE 72 h )5,
FAF ] B AR TR IR B i (. (B S) o AR B A1 R3O A 6 I B
WA WEFET, UWEZE MR YR B R AR .



BET - (%) Mortality

24 48 72
IS 1] (h) Time

5 SRR Tk FIUNAN-1 _F 300 s s i

Fig. 5 Effect of fermentation time on insecticidal activity of the supernatant of strain HUNAN-1
2.5 1EFE pH EX LB LERRRIEMNEN

AN pH ¥ 7241 F, Hidk HUNAN-1 1) BiERADR A R R duEHE (B 6) « pH M
B/ME 5 B, AbEE 24 hy 48 h 1 72 h JE BT Z 50 508 19.32% 47.23%. 90.26%; 4 pH
R KAE 9 B, BET-F BN 20.01%. 39.25%. 90.92%. AN[E pH {E AL FEE] (51 K AKISE
TIREFARZE, KW pH E M SCEA L0 EIE R SR 1R BUSOR, %A
(2% SRR VR R R P T R

100 == PH=S
=== pH=6
| == pH=7
—= pH=8
== pH=9

x®
(=]

60

40

SBT3 (%) Mortality

24 48 72
18] (h) Time

Kl 6 pH fEXHk HUNAN-1 EJER 72 h 7% BUE L 520
Fig. 6 Effect of pH on the 72 hours insecticidal activity of the supernatant of strain HUNAN-1

3 EREITE

I KR — Bl KRG 22 40 A 7 1 B B (¥ B BT KPR T ol R, B TS e iia
TORAWIH N, AR LTI SO IR AR BT, F TR A CE AR YR 254
XD B, FERFTBIA AT SRR R RN BRI E L, Gk R A R duk
B BTG E R R O AR IE . RS (2023) MWFEHE IS Cnaphalocrocis medinalis
JHE b A3 B AR 1 PR BT R A SR A R RS R VD R KB, AR R TE R AR AR 24 1 D5 6 TR ok 5
AT AN AR N 23 BS 45 8] Enterococcus mundtii FURS R YD 5 B 2 #RFEFRE A @ 80R
JIWI4HE (Devietal., 2022) o ABFFMNETE CEALN > B52] 1 BRAE 2 RGO 1,
ToEM I B VP RS Ve KR 51V SRR B (R B Ak HUNAN-1. AR AR B A 4L
FHIE R > TAD A B SR BoR, SRS CHRIER R A SR E R — 2 (Nguyen et al.,



2018) o I HAFFU R BLBE M HUNAN-1 X (8 CEGE BABGUEM, B TRHETAEE K
B ¥6 1198 71 o

E& U3 S5 A 0 R B0 0 R i AR R E BT 1R R R K AR AR 2 — , I SR T
HOCHE] . SR S S BT . A FCEOR S0 45 R R, BEWR RN, bk
HUNAN-1 0 (975 K ESE T3 0 2 58, 535 i T SN Bl B0 S A (1 B0 =R (Eski et
al., 2018) o X4k HUNAN-1 R IA ] 109 CFU/mL B, [T CEIAZ IESET RIEF] 100%,
FER B A B EE N 26.66% . X2 5 i G5 PRI AR 7 i K B2 R Fh R ANRIAT K, B
Pk HUNAN-1 A REAK S F A 58 m A BOER -« BbAh, BSEROMRN (8 ¢ ETE AR BRI B A7
FEREZ R, WMREERHNLE] TH RG ARG AE, X0 §e 3 800 Fh FH U R
TR 1 BUB AR 22 57« 255K , HUNAN-1 B Mo A G a1 m 2ot R Pos Bt e
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