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Community structure and abundance dynamics of soil collembolans in transgenic

Bt rice paddyfields
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Abstract: Rice is the most important food crop in the world, which feeds half of the world’s human population. However the
potentially ecological risk of transgenic Bt crops has been being one of the most important issues since the first biotech Bt
crop was developed in 1986. Collembolan, one of the key functional groups of soil animals, has been widely used as
bioindicator to monitoring soil environmental quality and ecological safety, owing to its large quantity of species and
abundances, and the sensitive response to environmental disturbance. The effects of transgenic Bt rice on the community
composition and abundance dynamics of soil collembolans were investigated by using the restorer lines, Kemingdao with

CrylAb and Huahui-1 with CrylAb+CrylAc, and the hybrid Bt-SY63 with CrylAb+CrylAc in Shandong, China in 2010.
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Their respective nontransgenic parent control lines, Xiushuidao, Minghui-63 and Shanyou-63, were used as control. Some
specifically rare groups of soil collembolan (e. g. , Arrhopalites, Cribrochiurus and Isotoma for the pure-transgene restorer,
Arrhopalites for the dual-transgene restorer, and Isotoma for the dual-transgene hybrid ) were disappeared due to the
planting of Bt rice. There were significant effects of Bt rice on the abundances dynamics of the hemiedaphic and euedaphic
groups and total soil collembolans. However there was no significant effect on the genus richness and community diversity
and evenness. Compared with nontransgenic control rice, the CrylAb Bt rice significantly increased the abundances of
hemiedaphic group and total soil collembolans, and genus richness by 54. 7% , 44. 4% , 26. 7% , respectively. The
proportion of Hypogastrura and the abundance of Euedaphic group in the paddyfields of hybrid of CrylAb+CrylAc Bt rice
increased by 212.3% and 180.4, compared with its nontransgenic parent control line. Comparison between the two restorer
lines with CrylAb or CrylAb + CrylAc showed that the proportion of Onychiurus,, Hypogastrura Proisotoma, and the
abundance of hemiedaphic group decreased by 62. 1% , 56. 7% , 61. 8% and 43. 4% respectively, and Folsomides
increased by 88.2% in the paddyfields of CrylAb+CrylAc Bt rice. Comparison between the restorer line and hybrid with
CrylAb+CrylAc, CrylAb+CrylAc rice increased the proportion of Hypogastrura and Proisotoma,by 312.9% , and 171.6% ,
the abundances of Hemiedaphic groups by 302.4% , the total soil collembolans 233.2% , as well as genus richness 54. 0%
and community diversity 26.7% , respectively. However it significantly decreased proportion of Folsomides by 65.5% . The
results indicated that the adoption of transgenic Bt rice hybrid can improve the community stability and individual

abundances of soil collembolan flora in paddyfield.

Key Words: Biotech rice; soil bioindicator; functional group; community index; environmental safety
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RIS Bt KRS A 3 A% CrylA Pt HUKRS R RO IEEA 46 . 5% Bt KRR E &R “ sl /g
(Cryl Ab 25 FEN R s fFR KMD ) R HSEA F5 K 117 (TRIFR XSD) |, R i VLR 27 - REWE 7S I $2 Bt 5 e Bu
IKFERIZ ZR AR 1 57 (Cryl Ab+CryAc Rl B BY ; fRIFR HH1 ) K HSEA B 637 (TR FK MH63) , %% Bt 7KF
HAZ 2B 637 ( Cryl Ab+CryAc Bli&I3E R R, R Bt-SY63 ) K HXF FESEA 4R 637 (fAiFR SY63) , Feifh1y
M A AR KA R 22 B AR AL
1.2 A = S B Rh

TR M AR LR A8 T B AR R AF AR W DR A2 B S A AL R 5 B i (37. 64°N, 116.8°E) , I
6 1, T AR AR AR 19 6 HAR AR REHBAE A, KMD 5 XSD HH1 5 MH63 \Bt-SY63 55 SY63 4% 75 V4 [ 10 L AH SR AL Hi1
Bl i PR R O BRCEAS th P ) 2R RS, 3 /K F i R B g AR VR HES , 5B i pg [l L, 1 R A /K i 2R R
2l AL R R Rl A S AL JS T R O A L R A R RN AR A 2R s AR BRI 40k 4 A /NX /N X
5 m x 20 m, H/NX AR PG A AL ] EKFEE YN S m, KFET 5 H 15 H R2AEEHE, # R ETHE i 50 kg A
B 30 kg BEAEHN 20 kg SPAC AL, K 3 1 U, I T /K AT B A 22 3800 3 36 i N OAE (20 kg/666. 7
m>) P AE(12 kg/666.7 m*) Fil K HE(8 kg) 4% 1 UK IbAh, 3 AR 3 & T BRSPS 1 UK,
1.3 3R ks K H S

HKREREM G — 1 BI6 A 11 HIFLR, 530 d 47— BHERFE 5 T 11 A 8 HE5H  HRFE6 1R,
SKAENS, ] 100 mL BRI 4% B RUT B A/ NX (H ) AT, BN 7 S TEHURE 7 288 6 317, & 2 3 TI L
A — H B8 bR a7 B SE g0 2 4 i AT e B 5 e . B3k A B9 7035 2R Tullgren =%, Tw
S 1 E A 40W AT, U S A A e R IER 2 mm , RS- TR VR R 75 % TR I G SRE N
WCAEBEH T ke AR R RERATE 100 mL BRiERR ] EE—35 ] (BP 100 mL) +AEE T s L A
WA BT R 48 h, K43 B A5 Bk H e+ AERR S 3 0 FVEORG W Uk, SR 5 R U B e, 3 U AR
J5 BT 50—60 C HYHERT T 1 R RUAGE ] RO SR DI T 2 s, TRk R S o v R
B 2 B AEAT: , S B | IRl Sk AU gl A o - ok Rk A R R — 2D Gk R 2 A
PECH') PR BE (SR) M LIRE () S350 Meah 3 RE 5 3R 461 A ik b - 49k A Rl 43 e 342
HE RIS SRR 10% LB ) 8 ILSEE (RIS SR 1% —10% # ) R A 2 8E (IS 4%L
AR 1% T ) o [ 4 BTG s B F Rk il o b £ B A (b 3G 8h) (B4 (EFiGsh)
A (L E R G sh) =2 (F 1),
1.4 St

FH SPSS16. 0 Geit- S A i g s 1 A, P 6 A 11—11 A 8 HIHIAL, Iit 6 YCRAE 1 B8 2R FH « WL
A5 2 Iy 225041 (B Two-way Repeated Time ANOVA) , 435l F % 2 XK R B RFE K AL ( Cryl Ab 4l
G HEFES KMD vs. CrylAb+CrylAc @il &R HHL ) 2% CrylAb+Cryl Ac il ZERIEI 2 & Fhin & (BIPKE
Z HHI1 FIZ438 5 Bt-SY63) % Bt /KA S H T HE SR AR H 388k AN [R5 40 LU AR 2% 5 AR M dE 2 il
RFEEEMB SRR 225, FEE— 2 B RXT T K25 (B Group-paired T test) Btit4Hr i 2 1 8]
B B KRS B HOU RS AR 8], LR [R) KRS R AR TR D REAE ] DL 48 AR B0 sl A i B E M 22 55 (P<0.05)
B A3 M, X4 %o (R B A o B e, ok 7 40 B B A T S AE 5% F 5 iR AL AT IE S Rk
2 HRESW
2.1 ANFEFERBCRUASE B R R BeKRE R B 3Bk T 254
2.1.1 IRk ) SKHEREA A

2009 46 H 15 H—11 H 15 HE] 5% Br KR SR BOEART HIL A0 6 B 12 J& HHEBk i (k1) . H
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o K AR A KR A B A% 4 (5 B DA R R [BR  AR F 4  (R Bk Je A b A 2 kR Y ik
J& JEUKE A Cribrochiurus , LA I BR BB ER AR Sy B A S50 S BRRHW & AT B RSB E L E
BhJE Bk E AS AT ERE o AR, R L v UL AT B E AR AR B E AL B KR S BECE AR K
PesAiE KA Bk R 2 FR XSD A E KR R AL HIEHE s A, Bk & 38 & XSD R A3 -3 Bk e 267, BR A
BRI S Bt-SY63 K I #4448 Bk s IS HE ; XSD (19 A7 288 0 V5 BRI Bk & | Cribrochiurus #1551 Bk & , MH63
HYRRAA ZEHE 14 R Bk e AL 5Bk e, SY63 MR A ZERE NS FT Bk @ s bR 1 DL AR A 2550, e i
DL2EHE XS Fali & LR RV A 2 (Al BRI Bk & | Cribrochiurus FISETBER ) (RlA SR BRIV AZ ZR (an i B
BJE ) ARG L R R4 5E B (ANZE KR ) T 5, 5% Bt /KRR 300 1) ek W A 2R BRI 2 (%6 1)
GeitorMritt—20 WoR X BUKREIKE R AN S, AN R E B ks (F=17.25, P<0.001) F1EK £
BhJE (F=6.95, P<0.05) M35 (%K 2) ;5 CrylAb 5% Bt KAGHI L, Cryl Ab+Cryl Ac ¥ Bt /KA 0T 5 35 P A1k
kR Bk BEE RSB E A Y 62. 1% 56.7% F161.8% (P<0.05; % 1), IF W& BE @4 1k
ik 88.2% (P<0.05; £ 1), X CrylAb+Cryl Ac ZbFRINF , ANFE B AP R 0] B EE WA RBE (F=4.76, P=
0.049<0.05) BRMABEIE(F=17.02, P=0.0009<0.001) Fl525:8kjE (F=10.96, P=0.0079<0.01) [ 4> Lt, H.
EEFERI AL PR AT B E SR AR 0t (F=6.63, P=0.024<0.05; 2 2) ; SXFBEARM L, 5 Bt 245558
Tl AT 25 3 I BR A KR A HL B 212, 3% 3 55 BuKREIRE AL, 5% Br 23S FapioRe mT i 5 2 v Bk A Bk )
A BEE A 43 FY 312.9% F 171. 6% I i EFEILE AT Bk R H 73 LY 65.5% (P<0.05; % 1),

x2 HEBUKBREFMERER(LGIEA vs. AGHEEE) MEEFESE (5 BUEER vs. JE7 BUER) M RBEERR T MR (K
HFR vs. ACHR) FNEREFE IR (5% Bt HEE vs. JEF: B AR 3 LB BB R AN BENFESHEXMNAEFESMNEFZHF(PH)
Table 2 Two-way Repeated ANOVAs to clarify the effects of different genotypes ( Pure CrylAb vs. Dual CrylAb+CrylAc) or breed ( Restorer vs

Hybrid) cultivars of transgenic Bt rice on the genus components, abundance and community indexes of soil collembolans ( P)

# Bt KFEIRE il B D AR
(S LY vs. WA LI ) (R vs. 2%F)
Restorers of Bt rice Breeding cultivars of dual Bt rice
I EFe b (Pure genotype vs. Dual genotype) (Restorer vs. Hybrid)
Measured indexes S ¢ HRhZAx
B[R Y LA LA ERLE LA e LA
Genotype Transgenic  GenotypeX IBreeding Transgenic BreedingXx
Transgenic Transgenic
JE L % #[7 BkJ& Bourletiella 0.049* 0.50 0.93
Genus components Pk Onychiurus 0.0009 “** 0.84 0.15
BRABEE Hypogastrura 0.022* 0.67 0.47 0.0009 ***  0.024* 0. 065
4Bk Proisotoma 0.0079 ** 0.15 0.83
e + |28 Epedaphic 0.51 0.60 0.37 0.72 0.62 0.95
Abundances’ dynamics B+ /£ B Euedaphic 0.001 *** 0.18 0.055 0.006 ** 0.019* 0.13
27 Hemiedaphic 0000 *** 0.009 ** 0.17 0.001 *** 0.85 0.17
EJETE Total 0.000 *** 0.012* 0.038* 0.001 *** 0.48 0.24
FLEFEEE Genus richness (S) 0.000 *** 0.70 0.097 0.001 *** 0.19 0.14
FEP% Z R, Community diversity (H') 0.006 ** 0.33 0.39 0.027" 0.54 0.47
BEE YA Community evenness (J) 0.015" 0.37 0.19 0.19 0.63 0.91

# P<0.05; * * P<0.01; * * * P<0.001

2.2 R[EIEER BRI R R B /KR K 438k s 0 22 5%
2.2.1  BIERRRGRAR

X% Bt KR Z RAC BRI 5, AFFE AL ( F=41.0, P=0.000<0.001) K %% Bt 4b ¥ (F=8.7, P=0.012)
AR Lk R B B A RS HAE M (F=5.5, P=0.038<0.05) (%2) . HH, SXIHEAKF
FHLE, CrylAb %% Bt /KRS 3Bkl Bt & AF & W R AR T 44.4% (P<0.05; B 1D) . 5 CrylAb 5% Bt /KAHAH
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Eb, CrylAb+Cryl Ac %% Bt KRR 2 3Bk Bt & W FRAIK T 51. 4% (P<0.05; B 1D) , X CrylAb+
CrylAc KPR, ANF E R R B LIS E A 2R BE (F=17.0, P=0.001; %£2);Hd 5% Bt K
TRV ZR AR LL 7% B 2258 A ek ol 2k s 1 Wb 3, IR A D9[] SR 2B B 19 233.2% (P<0.05; K1 1D)
2.2.2 o bAE EAAER AR AR A

ANFEFERE(F=21.2 . P=0.001 fil F=27.1 .P<0.001) FIAFEFFSHZR(F=11.0,P=0.006 f1 F=18.0,
P=0.001) fF H B A AEFp A BB R A A 22 55 B 2, HL A% Bu AL AT 8 355 i il 45 ik PR L% B /KRS
PR E AR (F=7.3, P=0.019<0.05) Fl§% Bt KRk R R A Bkl A A S (F=9.9, P=0.009
<0.001; F2), SXECEARMLL, CrylAb B Bt KRG I 35 FAK T2 1A Bk RUE AR sh 3 H BT R A i ik
54.7% (P<0.05; [ 1C) ;CrylAb+Cryl Ac ¥ Bt KFEZ L R WS 7 H A A Ik & Ak sh s 2t
KA EIENIA 180.4% (P<0.05; K 1B) . LAk, 5 CrylAb %% Bt KEGHI L, CrylAb+CrylAc %% Bt /K FEPK 2 %
BEREALT P A R AU R AR S B R A R AIRIA 43. 4% (P<0.05; B 1C) 55 CrylAb+CrylAc %% Bt
IKFERIE ZRARLE , Cryl Ab+Cryl Ac %% Bt Z8ACHE W 3548 5 1 2F AR Bk AUk A i ) 1 Bt R 2 s 1 IR GA 302. 4%
(P<0.05; K 1C),

1500 A —A—KMD --k- XSD 2000 —— KMD --k- XSD a
—e—HHI -+- MH63 —— HHI —— MH63 b
1000 ~®—SY63-Bt ", -#- SY63 1500 —8—*SY63-Bt  -#- *SY63

PESEE N

% o | 28 N — : N
ﬁ{ 06-11 07-11  08-10 09-09 10-09  11-08 06-11 07-11  08-10 09-09 10-09  11-08
= 6000 —4—*KMD a  -+- *XSD a
@ ——HH] b,B -<#- MH63 b,B 10000 |y —&— *KMD --k- *XSD a
4500 -=-SY63-BtA -®-SY63 A —— HHI B --#- MH63b

Collembolan density/(ind./m?)

7500 —&— Bt-SY63 A -#- SY63

3000 5000

1500 2500

86-]1 07-11 ~ 08-10  09-09 10-09  11-08 06-11  07-11  08-10 09-09 10-09  11-08
H #4 Date

1 FEERB(AGHEREE vs. MEHEEED)MARGRRMRER vs. LR BABSNRFIARBLERB LT FEA) B4
(B)MEHE(C) KBRHEZERE (D) REHE
Fig. 1 Abundance dynamics of the epedaphic ( A), euedaphic (B), hemiedaphic (C) and total groups (D) of soil collembolans occurred
in paddyfields of different genotype ( pure CrylAb cv. KMD vs. dual CrylAb+CrylAc cv. HH1) and different breading lines ( Restorer cv. HHI
vs Hybrid cv. Bt-SY63) of Bt rice and the respective controls of parental lines (cv. XSD, MH63 and SY63) of non-transgenic rice
ARG FREFIR R RS k53 351 375 6 B /K Rl K X B SRAS 2 18], DA KA [ B [ B &% Bt 7K A CrylAb 445 B KMD 45 CrylAb+
Cryl Ac A3 R HHL (BT BR 3B AR XSD 5 MH63) 2], LA AN ] Cryl Ab+Cryl Ac Rl 3L R BV E F i R K E & HHL 57238 & Bt-SY63
(ECHRTIRRA MH63 5 SY63 ) 22 ] 22 5 1 3 BHA N 7 K246 P<0. 05

2.3 TIEBR AR TR R 2R S R S S YR bR

7 ek BRI S B I, X Bt KRR R AL PRI 5, AN [ L PR A0 ] g g5 ek A
(F=26.38, P<0.001; #2), Ho S5XFEEARMEL, CrylAb # Bt KRS B E WAL T HIEM S E R E, &
He - B IR 3K 26. 7% (P<0.05; BI2A) o MO, X Cryl Ab+Cryl Ac FiliE BEPR B0 BRI 7, A ) 75 M 5 2 ]+
Sk PR R 2 Ik K (F=20.3, P=0.001; £2), 5% BuKREWE R, B KR AL
FW RN T kRS T R R AR IR 54.0% (P<0.05;5 EI2A)

FE IR RUREIE A D T, A A () S R R AT S R e K A2 AR A SRS T - MRk RO YE AR (F =
11.2, P=0.006<0.01; £ 2) {0 CrylAb ¥% Bt /KFE5 CrylAb+Cryl Ac % Bt /KRR 52 Z A8 H - S8k U VR 2
FEMEZ R E (P>0.05; FI2B) . X CrylAb+CrylAc AR &, A6 B Rl R 0] LBk OR R 2Rk 2 5%
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BFE(F=6.4, P=0.027<0.05; % 2) ;5% Bt /KFEWKE ZAH L, 7% Bt 22 5c A8 B 3532 5 17 T3 Bk Hu e vs 2 4F
P S48 IR K 16.9% (P<0.05 ;5 2B)

7 -k BRI Y AP D T, X B K ARSI R T 5, AN [ 3k PR 26 b B G 2 R e A P - Bk R R 3
SIME(F=8.0, P=0.015; 3 2) {5 CrylAb ¥ BuKFES CrylAb+CrylAc e B /KARYRIZ Z A I 4S8k Ul vg
KoM 2ER AR E (P>0.05; K 2C) . XF CrylAb+CrylAc ALFRT 5 AR & Rl & 0] K% Bt KA 5 0T BE O
S [ - ek RO P8 S MR 22 RN 3 (P>0. 055 K 2 FIET 2C) o

A —4—*KMD ---a--*XSD a
—«— HHl B ---e-- MH63b
—=— SY63-BtA ---m-- SY63

[=)} A=l

FRFEEE ()
Community richness
W

0 >
06-11  07-11 08-10  09-09 10-09  11-08

H # Date
—a—KMD ---a--XSD a 15 C —a—KMD ---a--XSD a
—e—HHI B ---e--MHG63Db @2 —e—HHI1 ---¢--- MH63 b
> 18 —= SY63-BtA ---m--- SY63 - —=—SY63-Bt  ---m---SY63
ok~ -~ &
T 5 x 32
HZ 12 T >
NE 06 Lo - g ;2
BME T E # g
#E V. x S
8 0 & ! ! ! 0
06-11  07-11 08-10  09-09  10-09  11-08 06-11  07-11 08-10  09-09  10-09  11-08
H ] Date H ] Date

2 AEEEB(LEEGEET vs. MERET)MARRR(KER vs. LR B BLKBENBERKBLERAMEFEE(A), B
FEEEEME(B) BRI SME(C)

Fig. 2 Genus richness ( A), community diversity (B) and evenness(C) of soil collembolans in paddyfields of different genotype ( pure
CrylAb cv. KMD vs. dual CrylAb+CrylAc cv. HH1) and different breading lines ( Restorer cv. HH1 vs Hybrid cv. Bt-SY63) of Bt rice and the
respective controls of parental lines (cv. XSD, MH63 and SY63) of non-transgenic rice

ANl INE FREFIAN R RS 573 50l R 7R % B K il S BESRAS 2 18], DA KA [ 56 R AL % B KA Cryl Ab 445 B L KMD 45 CrylAb+
CrylAc BlVA PR HHL (SCHSH IR SEA XSD 5 MH63 ) Z 18], LA KA ] Cryl Ab+Cryl Ac Rl 38 IRV E Fi i R R HHI 52438 & Bt-SY63
(HCHXHIRRA MH63 5 SY63 ) 22 [ 26 53 i 3 BEA R T #48 : P<0. 05

3 ititERE

R A R G ) T FRRN B B A i R 1 EE B A, T AR ) SO R A B AR
Bro HFE IR T 0 - B YRV S5 R0 38 R AR 1, YR R AR AR AT BT A5 A LRl 2 R AR AR N A, Bk
HAER TSN = RIIREERE Z —  FE & MRS K, 2 e R VT 1 8 o i i 51 A 4R /s Py il
Z 0B ARSGEIAISE 3 FEE CrylA R KRS (B Cryl Ab 2l & L RRK 2 2 FEIEAE | CrylAb+ CryAc Bl
BRIV R “HEPR 157 FIZRAE R “ Bl 637 ) R =X REEAR (557K 11 Bk 63 A4l 63 ) % H - 45 8k
HOREVE A AR SIS DUHXT L JOK IR R R NIRRT (R CrylAb 245 3L BYUR CrylAb+Cryl Ac Rl 5
PIFL) T Cryl Ab+Cryl Ac il ZE I RUR R B R 2L (R R RIARSE R ) 55 Bt KRS B34 S 2 vEA0E PE
SEL R R TR R R R [ 75 ROy 080 S 2 52 1 K ek R A BEVR 2, & A i RAR DGR VS 4R 8 1R S
X RECEASAH LY, 7% Bt e R Ab 30T F SRk st iy 5 M R AR DU 0 38 SR TR AS ] A= 0 2 A 8k e o 3 7O TRl 1
S X P RE S B IR O Horh & ARSI B RO AN, B AR N R, 2 AR R
ZRIEEYER, TR IR R EAS RS RGO =3, 7 A R B ) 50 o A AR R AR AR 2R 50
Gk AT, 5 R TR 5 A SR R R AR B R G RN A K A ) 5 R DR A B e
[ AR BRIMOAEE , S BURPR A YRR 2540 R AR A0 ) | B S SRR H I e | DR b 0 U 4 AR
TR G T ANFE A TR I AR R RN, James 23R IE 7 Be FENVEYIG Br 25 (A Wl 1 4R 2R 40 14
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BeANEERAATEAN ey S0 1S b i JC M S L R SRR IR

5l E LR G B KRS ZRAH L, Al G SR T BLKARE 2238 R 4 o T R Bk A B s | 4 L. It
B, 5% BEOR A LG, Rl B PR B0 B KRE o B 5 i e 1 R T L A 2 B . RS ST
SRR TE B RS AIRSE Hh A OBk A R Be R IR 1, (RSO R I IR ICAS RS20, Be A I
Bk TR RS S S R TN IR B, R UL B B KRS R T e Sk i T RE S I X AN ] ik PR B FIAS [+) 5 b 28 2 £
FOREANTR] - i 5 25 PR TR 52 28 068 Xk DR P 4 S el A S A PSR T i 5 PR 2% 5 28 06 O T - Bk s AN {EL 38
A A REEN AR BGA REE HE Bk R ISR BRI . 55— 7 1 il 5 2 DRRE PP A 28 S RO A A o AR S
PGBk RO, USRS Z R 5 8 EROMABUN, RO, A2 e BoR RS S AR WO HE) A A1 48 5 3
R R R 2R A R, B S ORI RORRE I , AT R T A A AR B R

ARBFFELE RIB W], AN [RIZE Y - ek o5 A ] 3 X B RS [ 75 A S LA % B KRS B AN ], 4% o g
HO AL BN T R B B A — Bk T B S Bk B S PR EE N AE S RO AE A Al I8 | DL RGRH IR 52 4 B8 1 25 A
K, Benedict %%V F1 Sachs 55T AN IR | - O R AURL A5 R AT R 2 T2 0 % B SRR A1 IR 1 A 3
Wk, AR BRI RABIEY T IX — i, Hagvar ! i RGO T 325 ] REX BRI LG — 2 19
YERT o ABAASGE ik -3 ik UV AR 28 2 F SR ARME X 4 Be 7K A (1 PR 22 A VAR TE A T e 0 9. = A Ak
ELFFJR T AH OG- 3k i A A8 AR P IR P 13905 e 1 A 25 R BF 5 016 368 R Y I) T G 68 g i, ok A
i 3 PRGN 41 7 X TR ) T HEA TRIFSE , O LA AR Ay PP A i PR A0 ke B o 452 B 458 A 0 32 0 £ A
W TF-Be o 38k AR EBk R SR AR ] SR AL Al _E R BBk R TR UM T B O T T
g S A W RE I RO, T R BR AR AR A A AT A 2 XU TP T A SR B g A
M ZT5 1, HME B L SRR 0 T A TN ER SRR A A B 4 58 S8 2 R A J , Xof - ekt A
SHHAITOR A ERIZ R BN R T F LBk A D PRI 78 A W 2 T R 2 BE A Ay BRI XL
B AN B F P T B A A T H,
Bt AT ST SRR B0 > BN E TAE AR T E RSB sh M T ST PR R AR A5 S R AT ST ALY 52
Fr5 Bl , £ 1 ERE AR A 5 20 B AR v AT RIS S 3 50 AR T RTS8 () 2 O By, R B B0HS
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