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WE.: X % 3R H G 18 E Beauveria bassiana Bb20091317 03 [ 518 ¥ Mtarhizium rileyi MrCDTLI1 3% F¥ %t
FRL R MR e, AR 2RI, AR AR BTN E K A E A
B LR B E R A E 0. 2. 12, 24 A0 48 h B AP RAABRMAE (PAL) . £ B A v
(PPO) . BAY B AEE (SOD) fit A b ¥B (POD) WM. %2 5T Bb20091317 &4 B 24
B M O N 5 R E ok A POD. PPO A SOD & M. MrCDTLI1 32 F¢ 7] B 2 1 2 My 70
HEFGHE EK A+ POD 2 SOD 7%, {Ext SOD fn PAL M LR FFF. B A Bb20091317.
MrCDTL1 @M EXKH R NI N EREY A EEZRTHAERBMERTA WY 2R E. WRA
Bb20091317 .MrCDTLJ1 R M & MERZHHK A EF T 24 h EXTHHER GBS AR EERNEREL &
EZHRFEARTH WY RAREML R ZRM, E5EMRERNEZF T 24 h HREZM ERT AR 40 &
M ERZEZR, W ELEXRE, Bb20091317 1 MrCDTLI1 EMEBE S ER T A Z G WM, EEH
RERAEFRE LT AR B AN, BB 55 4% E AR TN T ORI A 2 2O A b
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Effects of Seed Soaking with Beauveria bassiana and Metarhizium rileyi on Defense
Enzyme Activities and Insect Resistance in Maize Leaves

ZHAN Zhaofeng'?, GOU Xuelian?, WANG Zhenying’, ZHANG Yongjun>’, WANG Xiuping'', GUO Jingfei>*"
(1. College of Agronomy and Biotechnology, Hebei Normal University of Science and Technology / Hebei Key Laboratory of Crop
Adversity Biology, Qinhuangdao, Hebei 066004, China; 2. State Key National Key Laboratory of Integrated Control of Plant Pests
and Diseases, Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100193, China;3. Zhongyuan
Research Center, Chinese Academy of Agricultural Sciences, Xinxiang 453500, Henan)

Abstract: This study aim is to delve into the impact of seed treatment using entomopathogenic fungi Beauveria
bassiana Bb20091317 and Metarhizium rileyi MrCDTLJ1 on insect resistance and the activity of defense enzymes
in maize. Employing a pot experiment setup, the investigation aimed to evaluate the resistance of maize leaves
which seeds soaked with B. bassiana Bb20091317 and M. rileyi MrCDTLIJ1, respectively, against Ostrinia
furnacalis and Spodoptera frugiperda, as well as the activity of levels of key enzymes such as phenylalanine
ammonia-lyase (PAL), polyphenol oxidase (PPO), superoxide dismutase (SOD), and peroxidase (POD) in S.
frugiperda after injured maize leaves over various time intervals (0, 2, 12, 24, and 48 hours). The findings revealed
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that treated seeds with Bb20091317 significantly blostered the activities of POD, PPO, and SOD in maize leaves,
both before and after the induction of S. frugiperda damage. Similarly, soaked seeds with MrCDTLIJ1 significantly
elevated POD and SOD activities in maize leaves before and after S. frugiperda damage, but did not significantly
induce SOD and PAL activities. Notably, the weight of O. furnacalis larvae feeding on the leaves which seeds
treated with Bb20091317 and MrCDTLJ1 was significantly lower compared to those feeding on non-soaked maize
leaves. Additionally, the weight of S. frugiperda larvae induced by Bb20091317 and MrCDTLIJ1-treated seeds,
coupled with 24 hours of leaf damage, was significantly lower than larvae from untreated maize leaves subjected to
S. frugiperda damage. However, there was no significant difference in the weight of larvae from S. frugiperda
induced maize leaves for 24 hours compared to control leaves. In essence, the seed treatments with B. bassiana and
M. rileyi stimulated systemic defense responses in maize, as evidenced by heightened enzyme activation following
S. frugiperda herbivory, consequently enhancing resistance against O. furnacalis and S. frugiperda.

Key words: Beauveria bassiana; Metarhizium rileyi; Zea mays; Ostrinia furnacalis; Spodoptera frugiperda;

defense enzymes

W T KR (FIFR “TKEE” ) Ostrinia furnacalis (Guenée) (#5# H Lepidoptera, HiER} Crambidae)
A ERE TR EEE R —, BT T B 10%~30%". B srpoik (RFK “ Bk
#H” ) Spodoptera frugiperda (J. E.Smith) (f## H Lepidoptera, #ZIfF} Noctuidae) & 2019 4F 1 HBHI AR
T E S Fm AR R, By B, S, bR BiadER RS s, 2023 453 H, X
FHIIPAN KK I (—FREREDR R ELSY , WTIHAF 2 E, I, ALF FOKEE R 57 A0k
S5 BTG A IR TR SRR & 2 AW E I . BT,  TOREEFN R H ST A0k 1 B v 32 EEAHO L 2
i), AEEPIR T BN AP VR A A, (R AN T R TR R R L IAEETE G DA BT 2 1
W, I, REFRRAEBKUE . RO APk, G002 A oK E TR R . R U s
Beauveria spp. MIE-AEF & Metarhizium spp. A1) B LU IR B0 7 16 35 10— T DUORHS & SEILF HUn KR4k
VAEL E BT B Pl d R SO ) RR I T R R O SRR AT, AT DA 2 Rk
S5t T R R B b S5 MR AT 25 1) R ERR D B R BRTRR AR R A O AR b I 5 T L o R R M AT e B0
T ER R RRE BOS Rl B6. ZRAEHRAE0. peakag gl Apse el O Be A VA Hh ) B0t e ik
AATE RS0 ) (R B B B bk SHL-2020. SfGO1. GZSL-1 Al Bb378, # W& 25 4k t o 2 2
LA e B0 0 1 3 G SR B R RE. Mr006. Laiju 251G HY A A R ) 5 1 S Aok A KRR 77 (R Bkt
fL IR 1E PR GHA

B2 U5 J B T DU B R R AR BE | P T R A TE A B R G B, IC AR REAR L A
257 RO S BRI AR A, TR AR, s il e, (bR 2B K XA B I /R - Lopez
2t USVRIE 5% S T R P 1108 T R S8 S8 0018 Purpureocillium lilacinum W 3030V P b 33 5 S AR R AE AR 9, AT
FEAHR A _ENREE Aphis gossypii FIKREL HL Helicoverpa armigera WIAF G R A EHE 77 .

F R SR I B ] AR s LA R OB LR TS AR 6 LA D s o e o, A WA 1) g O
U1 Tscharntke %5U'7f1 Batool Z"IFoY K B, 24 L AU JR BL W - MWL A AR 32 5 s & R S, &bkt
PAT R VR P OB BN R A R A 5 1A T, AT B AR xS A Bl AL . Batool 25U Tk 5w
FORI, 2B 5 B A OC B I AEACE A B S 2 5 1 B o I B - R A L AR AR RN g By e, Herp
1577 400 W56 60, 16 5 PO AH DR 1) 2 Iy 45 AL - (polyphenol oxidase, PPO) . <N % MR A% B (Phenylalanine
ammonia-lyase, PAL) , LLASPHUEAAH I A BB (Superoxide dismutase, SOD) . id%4ifk
Il (Peroxidase, POD) %, [RIFEM, P ko PO A& BLAE T KM ) 38 20955 H F 4R 28I, Rk v
(15 415 PAL. PPO. SOD I POD [f) 3% A BR A8 (1 48 1 e 5 5 3 52 T #h, Horh SOD i 1t 38 It Ji
WK, B3 24.90%.

MF AR AR, ToKS—HAT RFHPHE PR, A JUEIRE T 0 KPR & kR
SE T HATRBTRBE I IR AN o RIS 6 ) FH X 20 e B A0 L v 280 7 1R R A 1 AR 1R Bb20091317 FI3E
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&R MrCDTLI1RY, FUH R FEME S I AK)S, DRI S BRI £k 55 1 10 B A s Pk
(7 FRIF 7 o A £ /30 PR B T R KO TR KSR et 5 RO &)y el AR B IR A L, Sk 22 1 1)
TR 1118 TR/ 0 PR A L T KOS AN [ 7 L 9 s B2 (R BRI AR A

1 MREHZE

1.1 iXEk. REFFEEY

BRALEE R Bb20091317 HH ANV RF= B AE A DR i ST B 55 A S i, S &k 1" MrCDTLIJ1
1) PE AR A2 B ) OR3P B T A= P B T i 3 AR B VA 0 T A B A4t o Bkt o 8 T FH 5 % S A 2
PEBiE (Potato dextrose agar, PDA) (PDA $i73dkisr: 275 200 g #i%hk 20 g« Bifl5 20 g Z81RDK
1000 mL) #FEIETIREE (261) C. HIXHBEE (60+£5) %. 4 BEEAAERN TR P R: 10 d; 3K
PG & B 11 FH 1% [ 22 2R Wi B IR e RS 95 55 (Sabouraud maltose agar for yeast, SMAY) (SMAY B FRFER -
FEHE 40 g AN 10 g. BEREE R 10 gv BiJlE 18 g Z8IH/K 1000 mL) T & (26 1) ‘C. HIXHEE (80
+5) %. A 120 12D N TARA h 5595 10 d.

G P 75 1R b B 0k ) R P A R BN TR R (261D °C, JGJEIM 14L: 10D, AHXTE
FEh (60£5) %4t Frgs. T KRG di/eiifE (26+:1) C, HJHM 16L:8D, WS (75+5) %44+ F,
IR S 29 NGk SUGET

PR K SRR B 958 B PRV . fH He o HONUBORI R /NS — () K Bh - AT R AL B
1.2 EXRBMEEMIKRAER/XKKEZER

W FE T 75 5 10 B K743 DIV AR A1) 1} 108 AN/mL #9745 () Bb20091317 F1 MrCDTLIJ1 1
TRIEM T, 0B ROK R IRIAE 0.05% M —-80 LRV . 7t 28 'C. 200 r/min #%/K FRIE 12 he BRil5E
R KGR T RCE RS TAEG T, HERIEA T2 227K 5, BT 30 min J5 R R7ERA oW HIEMfE %
W, B IR REA LG A 121, RERIER 2~3 ki BRI KRB T AT AR (261D C,
RH 75%+5%, JtJEIH 14L:10D.

1.3 EHAREBERISESEN AW EREEHEEEHNE

EEKHH 14 d )5, H/DBRERERHAEER TR Om 3R 5 3k 3 #4hh, 4 R4ERTEEiT 6 h
YU AL BE o Ay 3 G AN [R) R I 1) ) i vy 2 00 o 4 SR o e ), AR X80 70 AS () IR () 47 4 e DUARAIE P
AFESREAE R T . R 304 0 (R L 20 12, 24 F148 h, Hp b 48 h e L
20: 00 GEATHE AL o WOAR K Lo I 20 1l D ORI o L () ot R B AR R 0 s o ORI rh i R
WA R RN (PAL) « ZM%{bls (PPO) | HELPEALEE (SOD) A%kl (POD) i 1l
B3 2 R ORHE AT B A AR B 1R AT, 4 BRRORAEN 1 AEE, AP ) S E 3
REH .

1.4 F KM 3 EREFNE b 5 g 48 A9 2H 224 )

I FH BR PR 1 1 SR PG 453 A8 V1352 ol Ak L ) o K I ) W S KSR 58 40y EEL o () R DR B 5 B 11 4 /3 £
AR PR R AR B K Py A8 S b T Ak 75 55 0 TR TR R T Ak v, AR IR
DRI 5T 24 h FOK I TN O RO AR S B CREAGIN (] <24 h) o AR A Bl e B T i
, ESAANE 7 d ENEL AT . BEF S 24 h FOKAH A A E A TR 1.3,

1.5 HRSIT 59

A5G £ E K FH Excel 2016 ZEATHEHE, 71 SPSS 26.0 KA AT S U504 . FIRIZT7 2 5047 (one-way

ANOVA)  JEATH 22 5 B & A, A GraphPad Prism 8.0.2 # A& .

2 GZREAM

2.1 KMAEFEMKKFER S EKM KB EEEEMEEZ
K 1455 R AN 5 I 6 Bb20091317 F11 MrCDTLY (10 N A [H . Bb20091317 33 b 3 K -
Ji# POD. PPO F1 SOD ¥4 i 2% T CK M A +F POD. PPO Al SOD FwE M, Bnfsssy ik 1.6 2.7
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M 1.4 % (POD: P=0.013, PPO: P=0.003, SOD: P<<0.001) (& 1) . MrCDTLJ1 & Ff kb3 F A
o' POD H1 SOD [#3& 1) B3 w1 CK M-}t POD 1 SOD i1k, S hnfs%srmlh 1.7 Fl 1.4 4% (POD: P
=0.008, SOD: P<<0.001) , 1fj PPO Jif 55 CK v h PPO 3Gk 2R AR (K 1) . PAL 7f Bb20091317
FI MrCDTLI1 2R AL B F oK gk 5 CK O PAL WS TEAH LI T B % 5.

300 - mCcK @Bb20091317 EMICDTLII
250 a
200

150 -

At

Enzyme activity (U/g FW)
o

100 |-

50 -

0 L1 |
POD PPO SOD PAL

e B EIE SRR, AFR/NFEERIR 0.05 K EEREE, TR
Note: Data were presented as mean £ SE, data with different lowercase letters indicated significant difference at 0.05 level. The same as below.
E1 sapEREFRKFERRMAIEN E KM P EGHEEEER M0

Fig.1 Effect of B. bassiana and M. rileyi seed soaking treatment on antioxidant enzyme in maize leaves

22 RMMAEEMESRTIE AT E KM F PAL &£

CK. Bb20091317 F1 MrCDTLI1 ¥ Ab BE 1) TR ALK AE S ST R0k 4 3515 5 24 124 24 F1 48 h [1) PAL
TS B DO B S R AT NE A LU T R 22 R (B 2A) o SRS BT SO A B IR0
7 PAL G PEAHLE, Bb20091317 & I sh r Ao £ 24 12, 24 F1 48 h 1) PAL 5 14 {2 2 AR 2 0 1R
£ 0.6+ 0.5, 0.6 F1 0.5 % (2h: P=0.025, 12h: P=0.014, 24 h: P=0.021, 48 h: P=0.008) , MrCDTLJ1
B S N SR K £ 2 A 48 h 1Y) PAL ViR PR W PR R0 R 0.5 A1 0.4 £ (2 h: P=0.011, 48 h: P
=0.004) (K 2B) .

A 60-mon D2h OI12h E24h MW48h B 60 OcKk @CK+FAW EBb20091317+FAW B MrCDTLII+FAW
; S0F a § 50F a a a a
R R
S0 S S S
S a &= a a
EE a g, a a EE ® ab ab
=& 30 a . a ab =& 30 b b b ab
g a — a ab g b
w2 = b
ZZ 20} b =z 2
g ® 2
ok = ook
0 [l [l [l [l
CK Bb20091317 MICDTLJ 2h 12h 24h 48h

A: [P A T K AR T S A Mk TR TR A K PAL 357284k Changes in PAL activity of maize leaves feeding by S. fiugiperda for different time
under the same soaking treatment; B: AN[FENZFIMACTE T K AE S ST Mk A 55 ]I 1A] R 1 PAL 3% : 7% 4L Changes in PAL activity of maize leaves at one
feeding time for different soaking treatments
2 KMAEEFRRFEREMABESEMRRIEAEESTEN B EXRMF PAL EEAI
Fig.2 PAL activity in maize leaves induced by seed soaking treatment with B. bassiana and M. rileyi and infestation of

S. frugiperda at different time points

2.3 RHAIEEMERREAEXE KM F PPO SEEENT

B SOk R A5 S CK. Bb20091317 F1 MrCDTLJ1 4b B () T K - PPO W& g i hn . o,
CK F K it PPO IRITE P AE S S A0k b 52 120 24 F1 48 h &M hn, Mm%k 3.1 /% (12h: P<
0.001, 24 h: P<<0.001, 48h: P<<0.001) . Bb20091317 2 AP ALER [ Frh PPO (135 I A B S 10k Ay 3
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2. 24 Fl 48 h G Bahn, BahnfEE ik 3.7, 4.5 f13.7 % (2h: P=0.027, 24h: P=0.001, 48 h: P=
0.036) . MrCDTLIJ1 &R ALEE I vf PPO BTE PEAERE R DO A0 55 2 120 24 F1 48 h W38 hn, Horp
7 24 h AR KIE 2K, AXIE) 3.4 £ (P<0.001) (& 3A) &

5 R 5% IR DA ik A 2 RO6E BRI PPO VEPEAH L, Bb20091317 A1 MrCDTLI1 32 R 8 hHi b 7
PN 24 124 24 48 h 2 &858 PPO W& PE, BEINMEE0ik 3.7, 3.6+ 4.5, 3.7 f%H1 1.6+ 3.1, 3.4,
2.6 %, b, Bb20091317 MEPMEE’JMH PPO 3 P48 s 5 W] &5 5 CK Al MrCDTLI1 32 F AL P 1 - F
PPO 75 (& 3B)

A 200-gon @O2h O12h W24h  W48h B 200 - gCK OCK+FAW HBb20091317+FAW B MrCDTLII+FAW
a a
z z
o 150 & 150 a
R é R é b b
S S a
ol ol b
i; i‘é 100 ?’i 5;:, 100 |-
N w2
g: g:
3 50 3 50 c c
g g ﬁ
0 0 1 Il
CK Bb20091317 MrCDTLI 12h 24h 48h

Ax R A KA R DR A AN [E] IR (1) PPO 35 £ 784k Changes in PPO activity of maize leaves feeding by S. fiugiperda for different time
under the same soaking treatment; B: AN[FIEFAREE TR AR R O B0k 4 F 7] R (1) PPO ¥
feeding time for different soaking treatments

B3 mEpERRRGEREMLEESEMIREATIFSTEN B E KM PPO EIEHHIE

Fig.3 PPO activity in maize leaves induced by seed soaking treatment with B. bassiana and M. rileyi and infestation of

G EAE 4K Changes in PPO activity of maize leaves at one

S. frugiperda at different time points

24 RMLEBEMEMARHEAEE KM F POD EEFMN

TSRO R 2 5 S CK A1 Bb20091317 3 R AL R (1) T K 1 POD 3% 24 & 2 1, {HX%+ MrCDTLIJ1
R AL B T K M F POD JE M TE B . HirR, CK B2k o POD 3% M HLU7E B xR0k 4 % 48 h
IR E W, WA XTI 2.2 % (P<<0.001) . Bb20091317 ¥ A kb BEf#) K i - POD i 4 78 B £t

POk Ay 5 24 F1 48 h ¥y W E I, WSk 1.5 F0 1.3 £% (24 h: P<0.001, 48 h: P<<0.001) ([¥]

4A) .

A 400 -mO0h O2h OI2h @24h MW48h B 400 - OCK OCK+FAW B Bb20091317+FAW BMrCDTLI1+FAW
~ a —_ b a
E b E a
= o0 300 = a a a R o0 300 - a
=] =)
o E be c a E 1o E b c
&0 : &0
] 200 be ] 200 c
= ° c ¢ d = ° bbb d b
& & K £
= pra =
g 100 [~ g 100 |-
2 2
= =
1 0
CK Bb20091317 MrCDTLJ1 2h 12h 24 h 48 h
Ar [ ER A TR AE S S A R S AN IR IN TR 1) POD 3% 1784k Changes in POD activity of maize leaves feeding by S. fiugiperda for different time

under the same soaking treatment; B: AN AR Ff b3 T K AE 50 b S 0k 9 5 [7]—INF 7] R %) POD ¥4 #4846 Changes in POD activity of maize leaves at one

feeding time for different soaking treatments
4 DMBEEARKAEEEMNOELSERRENEESARRBEX EKMH R POD EEAIF M
Fig. 4 POD activity in maize leaves induced by seed soaking treatment with B. bassiana and M. rileyi and infestation of

S. frugiperda at different time points
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L5 2 52 3 B b O R0k Ok T RO BRI POD S PEAR L, Bb20091317 32 F0 8 i b 0 0 A 5 12
24 F1 48 h £ B Mg POD yH1E, BAINGE 5 1.64 2.5 A1 2.1 £ MrCDTLI1 1528 05 s 5 gk by
F 2. 12, 24 F1 48 h s BN POD WiV, SEINA5405r 0 1.57 1.9, 2.0 Al 1.8 5. Bb20091317 i
B N AN 24 h I POD YE MR B KAE, A (344.5+19.3) U/g (K 4B) .
2.5 RTHLIEEMEZRIRAEXEKITE SOD FHEF N

MR, B SRk o S = Rl R AL B B oK A SOD S PR R K, 1 Bb20091317 Al
MrCDTLI1 3R Ab BE R K M 1 78 S 5 ik 4 2 24 h I () SOD 1 P4 B man, BanfEddi h 1.2 1% (P
<0.001) (] 5A)

5 9 52 3 B 0k kg 3 R R K e i) SOD i A L, Bb20091317 FiI MrCDTLI1 ¥ fS hii e
Hior ok Ay 3 2. 120 24 F1 48 h #44 & W5 SOD 35, BnEE il h 1.3 1.4, 1.7, 1.4 f5F1 1.4,
1.5, 1.6, 1.4 f% (K 5B) .

A - B -
20r mon O2n @12k m24h W4sh 20T OCK @CK+FAW W Bb20091317+FAW B MrCDTLII+FAW
S 2 - £ 200 | a 2,
R o0 b b b= b R =0 a a 5
age) = 22 b b
g3 E2 150
=20 e} ¢ b b b
2 X2
§_ =) § =]
=z =z 100
®Z ¥ 2
P ® g
o () 50
= E
1 0 | |
CK Bb20091317 MrCDTLI1 2h 12h 24h 48h

A: [P A T K AR R ST Al T AN TR IR E] K] SOD i £ 28 1k Changes in SOD activity of maize leaves feeding by S. frugiperda for different time
under the same soaking treatment; B: /N[F[¥RFIAREE TR AE 50 k0 T 40 4 5 [F]— I (7] T ) SOD 54284k Changes in SOD activity of maize leaves at one
feeding time for different soaking treatments
5 KMAEEFKREEREMABESENRRE AN EFSAENE M EKMHF SOD EHEAIFNT
Fig. 5 SOD activity in maize leaves induced by seed soaking treatment with B. bassiana and M. rileyi and infestation of S. frugiperda at

different time points

2.6 RFHALIEE KIT ERIZR IR E i R R IR B SR R0
TR S HUECE Bb20091317 A1 MrCDTLI1 2 AL EE [ TRk 7 d 5, #REE 73908 (0.9+0.1) mg
A1 (0.840.1) mg, W FARTHE R AR 7 FOKIRA HUfAH (1.640.1) mg (P<<0.001) (& 6)
WA B S A 4 Bk 3 24 h [ CK. Bb20091317 F1 MrCDTLI1 3 R AL HE Tk M A, FAZM A 55
T SRS L 7 d S, RSO AR T AE 5.2 mg AiAy, 3R AR TR A4 A B R 25 b £ 1 0k
P53 0 TR i U, R 5 A R 2 R D RO 5 10 oK I AR (8.8£0.1)  (7.4+
0.1) Al (8.7+0.2) mg (K 7) .

20
—~ a
5
= 15F
=
=
= b
— 10F
s I b
3
w05
=

0 1 1
CK Bb20091317 MrCDLI1

6 ARKABEREMRRFERZMCEERM A ERIEYHKE

Fig. 6 Effects of feeding on maize leaves of seed soaking treatment by B. bassiana and M. rileyi on larval weight of O. furnacalis
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2r mck [ TreatmentstFAW

Hokk

H I Larval weight (mg)

CK Bb20091317 MrCDTLIJ1

e B FEE ARk, e 5503 0.001 1 BE K.
Note: Data were presented as mean=+ SE, *** represents a significant level of 0.001.

7 AREFHAAEENER FREFSEHERM FNER AR RINE

Fig. 7 Larval weight of S. frugiperda after feeding on the seed treated maize leaves and S. frugiperda infestation

3 itig

B R A A S U B B vV E R B ANIERE A, R B S R RS, AR 2 PR R
I SRR ik B A K R BB B PAL. SOD. POD Fl PPO J2 R4 58wk b5 A1 6 7 (1 B4 I3t o
W1 POD. SOD e 5M2Ral & AR R L A B i 5E, B4 R R sl A5 8, PR R o il
WIrHAAI R, FIAHAEKKE . PPO W nl il i AR E FR BTt 77 AR A SR o0 s 1 oo A i e i
KEAETURAEAP . AWFFUEIL Bb20091317 32417 % S POD. PPO I SOD #fk & ##i%, MrCDTLII
BERAES POD A1 SOD itk W &, #H] Bb20091317 A1 MrCDTLI1 i Fh#4) n] #455 POD A1 SOD 255
G2 5 R (W E D T8 s Yo

FEAIAT RO R LA 5 R R TR B SR IR . BSR4 T Bb20091317 A1
MrCDTLI1 ¥Rl Ab #1254 B 1 0 0k 0 7545 2 5 I B s AR Ak . &5 5 0 7R AN [ b A B0 1) T K 7652
B b 57 R0k Ay AN ] B TR) A, AN [ A 4 A A S AR A o AN [] B A0 T 7 A R PR 1K N AN, PPO
A6 Bb20091317 Al H Wi 8, POD FT SOD 5o P B 15 2 Al th v 7 o A [ 7 A0 7l i 7 557 b B R BBOREAS
[}, POD, PPO #l1 SOD 4 R, vk T ik 0 Hi5 21 2~48 h W KAERFREMIE S, 1M PAL
WAL AR, X TSN PAL A RUGE MM 4R EENLEI . NE P RIE, Bb20091317
A B R AR AE B e S O A S 24 h I, PPO. POD A1 SOD &Pk, 3% 55 A5 A PO 4 35 - 1
ARIRPFEERTYE ) dUE S R AR BUPEAR SC B Bl AR AL b 45 58— 250, iR e 32 R il 24 h i, 3
LY S

HIF 9 F ) B 40 2 200 1) & b A T A A SR AT B R RR D 1 10 /NS, AR ST R Bb20091317 AT
MrCDTLI1 &2 Fi AL # 1F T K 164 U o 22 T B IR R R 9 U, (R AU 31l i e
HHMIgh . XA ARE ', Bb20091317 F1 MrCDTLI1 = @AM, '% 5K E ARG
P, e A R RS PR TR R AEPURE, X RIS 2 A P PR ) — B
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