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Effects of high temperature shocks on hawthorn spider mite, Tetranychus

viennensis Zacher
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Abstract; Hawthorn spider mite, Tetranychus viennensis Zacher, is an important and damaging pest in apple orchards
worldwide and has become the most serious pest on apple in north China,where it is extremely hot during the summer, with
maximum daily temperatures consistently above 35. 0°C. In order to explore the influence of brief exposure to high
temperature on the biology of mite, in this paper, a leaf disc bioassay was employed to investigate the effects of high
temperature shocks on the bionomics of 7. wviennensis in the laboratory under the conditions of (25 +1)°C, (60 £7)%
RH, and a photoperiod of 16h:8h (Light:Dark). This was done by determining the developmental durations of each life
stage, adult longevity, fecundity, and hatchability of the spider mites after the eggs, larvae, protonymphs, deutonymphs,
and newly emerged adults had been exposed to high temperature of 33°C, 36°C, 39°C, and 42°C for 1—6 hours.

The results indicated that high temperature shocks had significant effects on the fecundity and hatchability of the mite,
and the effects depended on the temperature, the length of the exposed period and life stage exposed, but high temperature
shocks had no effects on the longevity of female adults.

Analysis showed that no significant effect was detected in the longevity of female adults survived the treatments of 33—
42°C with an exposure period of 1—6h, in spite of the exposed life stages of the mite. The hatchability remained the same
as the control in all the treatments of eggs exposed to high temperature shocks, while hatchability decreased by 7.01% and
11.36% in female adults exposed to temperatures of 39°C and 42°C for 4—6 hours. The pre-imaginal development
durations significantly prolonged in those derived from eggs exposed to 39°C and 42°C for 6 hours, and the fecundity of the
females increased by 34.50% and 37.41% , respectively. Exposures of larvae to 39°C and 42°C temperature for 6 hours

resulted in increased fecundity by 27.02% and 35.83% in the surviving females; however, no significant effect was found
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in both fecundity and hatchability in females derived from protonymphs exposed to the temperature of 39°C and 42°C for 4
and 6 hours. No significant effect was found in the capability of insemination and fertility in adult 7. viennensis survived the
treatments of 39°C and 42°C for 6 hours as teleiochrysalis and newly emerged adults. From the viewpoint of population,
authors believe that an exposure of the mite to high temperature shocks would result in an increased population growth rate

due to the high proportion of eggs in the natural population of the mite.
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L& i Tetranychus viennensis Zacher Z2REILHEM KM EEFERZ — BEHUSENHEFHET
M REERETR, ZEERE RN A RERE, B E SR RE . IR, AMUE SR SRR
R JBE FARATR, T EL T ZE ) SR 4, 3 LU LR = B A ok . RERR MABNEEASE T MR
HMEE FEMEHEEAREEYWN, EEEMNERE N XN ETRER, ¥ SRs iy 8 S @I % £
MY U™ E W fEE  MRIRE M RAN TR EFEHFH OB EISRAEZEY W, R WEFERLESIEH
i B LA R R,

A IR A5 R R B, LA 096 8 v YR T s Y, L0 3 A TR BE YR 2 13. 4—40. 8°C, IS H IR EE N
25—30°C R, RV LAE Mg 7 TR B AL 7 & SR B i K AR I DU 25 5, (B—JRAE 6 Ay Z A E 52, JBIR
NEGBTET ABZIEY o DA L g BT ST 222 7618 BLIR B B AT B, 4 656 F R IRk 1L
HE R IRIE . BFEES AEREIC —SH X K H R IRE R E] G EB 40°C , R L/NeT,
TR PR RIS LU Pl P A R R B B BB ) 23 AR K B2 M), TR X X s e i =2 T i 23 R 3 S U ik 1 v
HvE o SRR IR LA g 2 AR AL, AR SCIRAE T R R e X LA R A K R VBRI
1 #R5H=*

1.1 fhL s R

B L A& 5 T 2008 4F 4 A1k B A& BT RB X PVE T £ + B b R . M 95—
AL 40 Sk FEBARMSE R M i BiEgein R 3 U5, % .

1.2 WA

RIGTEAN TR MRS (PQX-450B-30H &, T EMERHEA RAF) it fr. HilKEFREERRHN 100 mm
A SR L AP AT, 35 9R I35 A /S IR R G 3 mm DIFITE S, ZEREFRILFEIA 15 g- L7 BRIE W 25 mL, f5 %
A BEE G . MHESRRMHTEE ) T840 FRIT ISR Malus pumila Mill (5 k45 , ik S A 25 1) T8,
HEYRE —ERRE) L EENS 6 R E AR 20 mm R K T FCEERIRE E. B
LU il B R AR, R AR RS SR LA TAURAE , SR 55 IR BE (25 1) °C, AHXHREE (60 £7) % , %
JA 16h:8h (L:D) . RXFuHA], 3SR MA 8 3 d 4 1 3R, BRIRREFREE 6 d 2 1 Ik,

1.2.1 SRR IR&

R PR N TR AEFE P AT, O BIRBE 47 512 33°C 36°C \39°C (42 +1) °C, b3 EF[E] 43524 1—6 h;
TR TRAL A [R] A AE SR BE S (60 £7) %, FRGREE Jy 240001k, AbFRLEIR)E , 4 M55 8 2] 73 S i N TSAEAE
HYRSRARI SR, IR AR IR (25 £ 1) C, AHXHEBE (60 +7) % , JJA i 16h:8h (L:D),

1.2.2 SRR HIFRA K

R 33.36.,39 42°C I 4 MBEEALIE , IAGRIFR B LLARS 055 o B b DR EROAL F 7= O B i M il 5 T, 2
AN A B SRR B SR L P R 2—3 AN, B B R B A MRS 15 Sk, 76 25°C R/ FAER =09, 12 h 5/
A MEE LR BR B s 7EXL B AR T it 45 Bk L R BR EE (30—40 kL) , AR e #H T RiRA 3 . MR b
FRAT BN 1.2.3.4.5.6 h, B ES 3 kAL, WEFLHE, BHA(25 £1)C (60 £7)% 16L:8D
N TSRS P Ak SR 5%, B ZE BEX MR B 1k . B RIER ek 1 IREP ML R, et 5E i
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R 36°C4h 36°C6h.39°C4h 39°C6h 42°C4h 1 42°C6h 3t 6 ASab3, METR (1.2.2) kb HE 5P iS4k
JG B4 R R EE MR E BT BRI SR RIS A4 25°C 60% RH (16L:8D , B ML HR T 40 Sk s IR
MG ARSI SR IFE N PR . 7E 06 1Lk AR L 1d ), A Sk R A 1 SRl (T I Z TR A &
U8 s WESE P14k 24 h J5 85 LMk . 7EZE 196 R i E], B ROWER 2 (08 : 00 F120: 00) , 3 35 LA -6 45 15 25
KRB, PULENHE R ER =&, B E2MWH T BSR4 &0 R T P B s 7= 50 &
FF o
1.2.4 SR % Jo B2 U 75 AN BB 1) %2 e

RIGILE 4 LI :39°C4 h 39°C6 h42°C4 h 42°C6 h, MIRIFF B LLIAR g o B b BREUAL T 7= IR BS3 11)
WA T, AR BN R B R M SR I P R | AR, B R E A MERE 25 3k, 78 25°C 54 M AEH ™08, 12
h 5 2 BT A ME (O B8 IR 4R SR 3% R R B 214 6 5 , 43 I DRI S i ( 4 i <6 h) 25 [ (HEASE
—#i <6 h) %5200 3%, 53 FICEIHT A SR B B (B 50 k22 ) #H TR IRALTE . SR)E BEALPKER 50 ki
TSR, TR R BIER R, 22450 L AR LN 1d )5, A8 M A 1 Lt ( Pk <6 h,
AIEZ TR RR) , MERE Pk 24 h G L. RFICREBRN=INE, E2MEIET, BE%ERE2 %
WML 220 A B DR AR S35 57 LARAR LD SR N R SREAL 3R
1.2.5 R4 3 R X JHL 7 i R BB ) 52 1)

RIwIL 4 LI :39°C4h 39°C6h 42°C4h 42°C6h, IAZE AR5 B LA g A o e B4t T #0135 B
¥Rk 11 (BEPE <3 h) & T, BB S R B B (B 30—40 %), FIEHE: A NIPIL R &35 hE
HIREE 30 3k, 12h J5 8 RRERE I AT EIRAC I . SRS HEMERE 4 55 R BB _E BETT BRANMR IR, BN R BEOR D
F30 3k, BRUEL G0 1 RIS =00 &, B 2 MERFE T SRR 58 2 d K BEREFE RS 25T 1 B , K IR 4k 42
BEFRARER DR IN AL
1.2.6 =iRACIEXT B AC AL 2 e

RIGE 39°CHI42°C 2 MREEALEE . I PNARIFR A LA i g P e v e B3R 780 11 S0 0 B85 — 55 (o
A##1EH <6h) RATF 200 Sk, 3R 0 TR SR o = IRAL IR Sy P HE AT « —FHE2E B P14k T ( B Lk 3 A i
1) FA7ERAL 3, 75— ZE g B L5 (b <6 h) #4T RIRALEE, AR E 32 6 h, SRJE , K ki (Ab 3
T, SR &) 5l (LI T, SR Q) HITAHEECR 24 h 5B L, B MEMEZ 30 kKU L, &
Ricg =P, EEMEWIET . B ERE 2 d RrEmise 8 20T B, K N4k a3 5% 2 i P14k gt e AR
WEME MR R

[ B, ZEA 75 B ) 77 FA 3 ) B o, DR 1 Sk (A038 T, SoRALIE &) R0 15 Skl (b8 T, 5tk 4b
Q) B AL, #E25C 60% RH.16L:8D 54 FEHAZHAE 24 h j5 4 EHEPE L w58, B EIHE
530 LA L. FRMEsE=ON 5d J5 K Pk 0 325, K 0P B AR SE R 5 2 U P AL, iR 4R 5 R PR T A MR
PR 28 UG P S PR B
1.3 BARGatr ik

P BB YR SAS V9.0 Geit 3R (4347 40 M7 o /A [ 5 0 Ach 38R B[] %o ) S £ P 52 o >R R R SR
R (IREE W8] J7 220007, HR ST B R B H R T 2017, KB Fa - NEES RN EF XA
Fisher’ s LSD J5 3647 HLi , FAL R M Se 047 I IE 58 554 , SRS 04T 7 2250 #, LW B /K2 P o= 0.05,
2 BRE5HH
2.1 HiRAIEIIX ARG SR T VK PN
2.1.1  EiRALTEEE X AL R e

LA P B 283 A ()38 B B ] Ab 3 , HLAE 25°C T R fb 3R 1, XF 3R 1 BRIE R IE 5% 7% e Js i A7
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AR T 20 HRA R 1 PRRESNARE (F=1.32; df = 4; P = 0.2687) , &3 5 AL FRET[E] 2Z 8] )
RHHMWARZE(F = 0.76; df = 19; P = 0.5209) ,{BA [ AL3E B (8] B8Nk BE K (F = 5.14; df =
6; P = 0.04537),

F1 THRAEILEM HRRLARE
Table 1 Effects of high temperature shocks on the egg hatchability of 7. viennensis
Kb B} E] Exposed time/h

i Temperature/ °C

1 2 3 4 5 6

33 93.47 £2.23 95.40 +2.46 90.95 +3.07 93.62 £2.05 92.31 £3.11 93.44 +2.44

36 95.24 £2.12 95.45 £2.28 91.13 £3.11 92.53 £3.11 93.77 £3.25 90.67 £2.67

39 96.10 2. 04 96.46 £2.05 95.74 £2.36 97.54 £3.24 96.33 £2.55 94.44 +£2.58

42 92.42+2.35 96.91 £2.02 90.57 £3.25 95.47 +2.03 96.06 +2.64 89.60 +3. 44
25(CK) 93.79

T RP RN AT + bz

St — 254347 1R TR A B [ ) S %o LA il D SRR AL SR e, X 3R 1 O [ A B ) Fr L SR 1 B
HEFZMT. EREASLHEZ MHZERREBZEKF(F = 1.90; df = 6; P = 0.0870), H Fisher’ s
LSD A5 50 22 B , B 2 [ B ) ) v YR Ak 38 )5 LA b 2R 5 % R 22 (R 9 25 SR Y9 S S 3 o O B L 6 ) B 7
B—RCHEIRT, 2 1—6h J5 , KL R AR Z 50,

2.1.2 HIRAIEIIXS S SR B B K0

LA TH i B 25 [RINRLRE I ] b B , L4l g 7E 25°C \60% RH 16L:8D F i & 7 i 353 ( DA% ) ol il
PIA) G FEINRT I R R IR R INR 2. ENTEREW, 4 AN EFIHI(F = 24.69; df = 6,236;
P <0.0001) MW F=IRETEA(F = 6.67; df = 6,261; P <0.0001) fif=0RE(F = 3.94; df = 6,231; P =
0.0317) ZEB M > RIfFE R 225, H 2 39CH 2CERAE6 h 5, MG N4 AT %
KPR, 4 BIREK 1. 12d F 1. 33d; 3 Hax SRR B 2 B0 S , BEE 9 7= SR RT3 5 00 BEAH Lt 3 B 3 e 4K,
FEOP R R TR, 4B E X B Y 34, 50% 1 37.41%  HARAEFE(36°C4 h, 36°C6 h,39°C4 h 1 42C4
h) o, &y G R DT A £ 7 B R R O R ) 5 X R TC B B 22 R o YRAR I Y 5 Ak R D 7 R b 3 2 (]
THEBER(F = 2.46; df = 6,261; P = 0.474) , DI EZ5RULH, SR2m iR 3G, MG 4 2 B K
JSCA 1) B BF 38) 25 32 B, 5 0 e R B P e A1 SRR A B T

*2 BERALEBPMEEEEZETMEREMNZN
Table 2 Development and reproduction of T. viennensis survived high temperature treatments as eggs

ab3E LA I8/ d 7 BNRTH/d 7 B it/ O/ ) SEL R/ %

Treatments Duration of larvae and nymphs Pre-oviposition Fecundity per female Hatchability
42°C6h 7.36 £0.57 a 1.96 +0.93a 50.03 +3.66a 94.66 £3.12a
42°C4h 6.48 +0.54 b 1.92 +0.92a 40.45 +2.87 b 92.55 +3.23a
39°C6h 7.57 £0.65 a 1.81 +0.93a 48.97 +3.61a 92.45 £3.55a
39°C4h 6.43+0.7 b 1.80 +0.92a 39.35 £3.42b 93.06 +2.26a
36°C6h 6.92 £0.55 ab 1.78 +0.92ab 40.73 +3.52 ab 94.75 £3.27a
36°C4h 6.47 +0.54 b 1.62 +0.92b 38.11 £3.41b 93.52 +4.24a
25C 6.24+0.55b 1.58 +0.94b 36.41 £2.42b 93.41 +2.16a

T R BAR A + bnfi2s s R —3 o MR T B R 2253 A B3 (P >0.05)

2.3 ERACIRY) AR e S R R

Sl A 1 283 39°CH 42°C R , Fl 5 Bk 1 A B A IR 45 R Nk 3 P . 2 s
HE R B (. F = 2.14; df = 4,153; P = 0.6414; &0 1 .F = 1.63; df = 4,143; P =
0.4582) FG RN ILR (Sl . F = 2.44; df = 4,153; P = 0.5674; %4 1 : F = 1.73; df = 4,143,
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P = 0.4463) 55} BEAH LU TR (2 22 5 5 g6 7™ DI B8 1) 2 1o 0 PR Ak o i 285 T S5 , 0 0 22 D e R b B ) % Ak
HE R A ZRBE(F=5.21; df = 4,153; P = 0.0126) ; 2, 22 39°C A 42°CALH 6 h 14l 7 =
WSS e B B R T TR, 0 Ee X B 27. 02% I 35. 83% 451 1 & miRAL B , R 28 e 7 B
BEXBILREER(F = 2.64; df = 4,143; P = 0.5463) . LA RE5RUH, mil rhils RO AL S IR
% R R ¢, T HL -5 AR BR A LA 19 2 B B BER R

R3 BBRLELEWI T LR

Table 3 Comparison of adult longevity, fecundity and hatchability of T. viennensis survived high temperature treatments as larvae

and protonymphs

WS izl B/ d 7= B/ O/ ) SEL R/ %
Mite stages Treatments Adults longevity Fecundity per female Hatchability
4 Larvae 39°C6h 14.11 £1.41a 46.16 +3.02a 89.92 +4.22a
39°C4h 14.62 +1.55a 42.86 +3.31ab 92.15 +4.11a
42°C6h 12.79 +1.10a 49.36 +3.16a 91.48 £3.55a
42°C4h 14.73 £1.64a 41.14 +3.03ab 92.17 +4.23a
#4581 Protonymphs 39°C6h 13.84 +1.34a 37.99 +4.02b 93.61 £3.97a
39°C4h 12.63 +1.13a 32.33 £3.19b 95.24 +3.63a
42°C6h 14.25 +1.76a 37.44 £4.17b 92.56 £3.52a
42°C4h 13.89 +2.23a 34.08 +4.34b 91.14 +3.26a
25°C (CK) 12.79 +1.54a 36.34 £3.13b 93.81 +2.64a

T R BAR A + bnfi2s s R —3 o MR T B R 2253 A B3 (P >0.05)

2.3 [ IRAL 3 RS X A i 0 BB A

1 P4k B g 22 77 39 °C 71 42°C i IR AL HE 4—6 h 5 , T B MA 30 773E , KA 72 00 8 K O (b
MK 4, FTESNERRY, MR HFa(F = 1.26; df = 4,146; P = 0.373) Fif=BRE(F = 1.68; df =
4,146; P = 0.1872) 5x AL TR E 2R, HIN R R 53 B L BFEMK(F = 3.52; df = 4,146;
P = 0.0248) , REAIK /8 BE 55 55 IR A 58 B R 82 ()45 26, 78 42°C 6 h Jb3rp , BRI AL SRR T 11. 36% , 17
39°C 4 h fbFEHALREAR 7. 01% .

x4 FELBAHEXHEG. CNEAMNE
Table 4 Effects of high temperature on the longevity, fecundity and hatchability of the survived females 7. viennensis

ab3E B FF i/ d 7 B O/ HE) SR/ %
Treatments Adults longevity Fecundity per female Hatchability
39C4h 13.77 +£0.95a 37.75 £2.89%a 87.23 +2.31b
39C 6 h 12.44 £0.97a 33.53 £3.16a 86.35 +2.24b
42°C 4 h 14.03 £1.22a 37.44 £3.17a 85.61 +2.22b
42C 6 h 13.49 +2.03a 34.08 +4.34ba 83.16 +2.64b
25°C(CK) 12.79 +1.54a 36.34 £3.13a 93.81 +2.04a

TR PRI « i s A —F G R P RRRERABE (P >0.05)

2.4 EIRALTENT RS L B R

LA Pt B 0] PG AT G P =i (39°C 1 42°C) Ab 35 , 7E 25°C \60% RH \16L:8D | , HEM§7E 24h PN ¥)
RBCR B MEE = MER AR 5 iR, TR EZH BN SRR B S b Z M B ER(F =
1.62; df = 12,270; P = 0.7411) , BpTCiE# 1E 3 A0 11 38 200 P4k Bl 22 7 39—42°C 1= iR 6h Ab 3 , ki
MR RE I A Z R, MM ERESOBEZEERAEER (F = 3.25; df =12,269: P =
0.0351) , H 5 AbH 2575 56 4506 T &R B HL R , BT A SR BC 414 Hh eI i 7= Mk B -5 0o AR e gl 38 & 4b
) B TCH B2 5 V1 PIb B £ R A B R, R AL PR 5 A B S A A MR S RN ERA R
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%, Ut BRI B 528 BIE 7 R 52 RN 5 Ak T E g 5 e s S T 2L 5 149 7 W R X IR EL 28 S 38 e/, 5 5 RSO 4S
RO, SX P AR T ORI R 2 B AT B X SESE RV, 255 1 220 el ot X U S S 32
& BE 71 0 BA R0 5 T4 PP RSl 222 T v 1 e X 5 ) 52 M R 5

®5 RBIBAEIAHLZEMZHEZN
Table 5 Effects of high temperatures on the insemination and fertility of adult 7. viennensis

TE/C Ak PR 25 LB A e LUK FeE R/ (Sk/HE)
Temperatures Life stages exposed Mating combinations Insemination Female offspring per female

39 4% T Deutonymphs Ty xTy 7.88 +2.58 a 26.06 £2.29 ab
Ty x? 7.96 +3.08 a 27.74 £2.33 a

& xTy 8.06 +2.68 26.85 +2.42 ab

S Adults Ty xTo 7.55+2.93 a 21.33+2.46 b

Ty, x® 7.66 +2.62 a 27.00 £2.77 a

& xTy 8.32£2.43 22.17£2. 53 b

42 #:4 1T Deutonymphs Ty xTy 8.98 +3.17 a 25.18 £2.73 ab
Ty, x® 9.66 +2.44 a 28.87 +2.98 a

& xTy 8.36 £2.36 26.31 £2.45 ab

S Adults Ty xTo 9.26 +3.52 a 23.38+2.13 b

Ty, x® 8.33+3.11 a 27.65 £2.61 a

& xTy 8.27 £2.52 22.94 +2.34 b

25(CK) - 5 x?Q 8.04+2.72 a 28.67 £2.30 a

W T o T o Fn R IRAC B MERERT ; PRI « b2 s W — S P MR P RN 25 A B3 (P >0.05)

3 Zig5itie

FEFREAC T &4, Ik i 2SR ZET (7T—8 A4) SEABREF ], MEHR A SIRFTZATK 6 AT
AZE T H EARSEHRKERHEHRRS, EZEMEER , XMEER R HE BOXH MR E
MHEM K EEER? AR EREZ, &R R R RIEILA FHE, M FBEEHT IR
SoHET, B SR . AR R R, R vl 3R B e LA i A 7 R R AR AL R A R
TR RS P 55 i TG B S S ) 5 5 ) 02 B2 5 T TR PR 98 B R G 1] DA S A 3 A S B R AR G o LA, TR IR O
LA —E FRIBE R, & B E & B R MEE 7 U0 B 5 2 00 X 1 0 JC B S s o, T s S0 22 I
T I A LT I 56 PR e K TR , I R BUE A IR R AR

TR VR LIRS P 5 e 190 R B e TR PR 9 B SRS N [ T S, L R R L 7 O AL R, X S 1 A
T BN, ARG RR, I 36°C KX LAT Bl , Ho= U0 & LRI 2 % 5 it 28 39°C Fi
2C IR 6h, Ky 7= I B Z 00, (H IR ZRRE A IR FISIH 42 39 C M 42°C = iRALFE 6h, R F &
A ] 7 B 2 B SB35 TG O L 0796 R 56 25 39 °C N 42°C R AL B 4h B, i L 7 U B LN AL R R 2
W, EVERAFAERT SR IR X SRR Spodoptera exigua (Hiibner ) Fr) A 5H 3 1 I 55 /& 5% i -t & B, L P
) 75 SR S M A B T S S B B, T B T (8. ) 7 8 75 0 020 B 4 A 3 K R RIS 5 780 Rt T
53 — AL Chilo suppressalis Walker'' 44 Bt Helicoverpa armigera (Hiibner) """ iR 1 Trichogramma sp'"™™!
R B HBER FAEE T

TR VRN LIRS 86 F S e AN S BB AL B PR i SR TR T 2257, 30— BT RN o X s e 6 LI i B
W R E B B BA Rk, MBS WA TS BB WiE LRI W0 39°CH 42°C = IR I¥ . 4l
6h, HAT ZRE)G , F=Un 845 b X7 B3 34. 50% F1 37. 41% 27.02% F1 35. 83% ; 545 % F 39°C F142°C
FRALEE 4—6 h J5, H7 G0 R4y 70 228, (H R AR IR B SEAL 3R T A 7. 01% 1 11.36% , X 5 (X
RSB T EX L RERF LT R B mAIM, BB EFExt B B B Bemisia tabaci
( Gennadius) [IRFFE A KR B 5 Ma 254738 3 T WK 5 8F Metopolophium dirhodum ( Walker) [
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T2 E IR HR G AR TR BRI AR AR R Y o SR, AT RS N IR B s X R 0 2 D B A
BYEERAE R, —BE, BRAEEAERR T 2220 8 R0 H ;764 s 32 10 5 IR, B 7 Bk
WA TFEEIRET, B RAEE a2 EmE

SN [ i 250 TRy TR s 9 OB AN R — 25, {HL T I ZE LA Pt gl Pl o ) LU 81 75 3 60% —T70% , Tl Bl
FERAFRBEH B ELBIT 10% 22451 WBAFRBERY A R B , 2 39°C DA L B IR K it 1] iy ooy , ToE &
SERMRBEMRES . Hi, RESXTEE A TR A LaFEInM KRS RRESEL
R e ENEERERNZ —,

LA P A [ 4 ) o Ve UL ) o PR RBURRMEAS [ B 1900 BB RE ) R AR A 7= O i, el ) = BRI
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