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W E AEILRETEFEPCRERHRZ RS oL A RS EIEE T T 7 FhtleR 25 iS4 24 (SPs)
B B R, 20T T MR | P T O T SR b b ik 25 S B 25 S ORI T R B IX
W S5 R 7 RISk A R A 25 B & i (X, SPs) Y 7 0.01—88.51 pg-kg! Z[A, YA N 5.65 pg-kg™'.
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Pollution characteristics and risk assessment of pyrethroid pesticides
in agricultural soil in Shandong Province

CHEN Xiaoyu' SUN Shuzhou' ZHOU Guoying' WANG Lina' WU Juan'

ZHOU Zhenfeng' GE Wei® CHAI Chao'™

(1. College of Resources and Environment, Qingdao Agricultural University, Qingdao, 266109, China;
2. College of Life Science, Qingdao Agricultural University, Qingdao, 266109, China)

Abstract; Ninety-one samples of agricultural surface soil were collected in Shandong Province. The
content and ecomposition of seven pyrethroid pesticides were analyzed by gas chromatography, and the
distribution charaeteristics were analyzed. The contents of these pesticides in the field soil and
greenhouse soil were compared and the ecological risks were evaluated. The results showed that the
total contents of 7 pyrethroids ranged from 0.01 to 88.51 pg-kg™' with an average of 5.65 pg-kg™'.
The contents of pyrethroids in the agricultural soil in Shandong Province were lower than those in
other areas. There were differences in the contents of pyrethroids in different regions of Shandong
Province, but the composition was similar. Lambda-cyhalothrin, biphenthrin and cypermethrin were

the dominant species. The contents of pyrethroids in the greenhouse soil were higher than those in the
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field soil in some areas. The results of risk assessment showed that fenpropathrin and lambda-
cyhalothrin in some samples presented ecological risk. One third of the soil samples presented
potential ecological risk, and the rest of the samples had no ecological risk.

Keywords : pyrethroid, pesticide, risk, agricultural soil, Shandong.

AR HUA T (SPs ) SEARA HLE A HLBE R P BRI 2 ), LE WIS P 5 RS AH BB i — 26
AR EEBRA RGRT H d 179% 0080, TE B IR AR VR slrp A T2 DL RR A TR 2 A% o
FTETR E B S, PR R AREE A2 1) 2 B . AUAER HL 4G 5 w30 ik 3 M8 0 % o g ot 25
RARHEA L SEIRGE X A Wy HAT A R AN AE BT S R, X N AR AT I AR B % G R GE D7 THIHY
Feo R, T AR FH - v UL sl AG TR I 5 BRI R HEA T BT T A L 3 A BT 2
SR LA T 20 S AR UK HR A IR RAR 25 RO BT 5T 22 4 b T XK SR OB v 25 1 0
RSO B S T it P DRt A TR S A 2 0 A DS A (R KU T 510 Tkl - S B v 40 8 okt A TR
PR S NS KU A BB AR XD [ P B e T S TR U BR IR 4G R A IE S RSP T
DU S5y B A TH 3 | 32 R B XA i 25 19 - 4E.

LLIZR 2 v T Rl TR A, Rl 1 I (K R s 4 B 4 4 S0 — (Y A MR ™ i s 4 i =
HERD TR IR R B SR, 2 4 R R S 1 R e rhote ) EL WO T L AR 48 4 FH - 38 v 4B o
HIMRIA 25 1 5% BUIR DL A0 XU 6 A 41 1.

ARSCAENZR AR Y A SR A T 30 i, ARG A [R] b AUk A8 MRt A 2 1 B B K-, oA He o0 A
R, I HEA I AR TH - S8 rh % B R 288 5 558 0 2 S, XA T Sk o DA B T A i 2 A 25 EA Y
DRUREIEAT, SR 1L AR 48 4 A8 52 SR AR 22 4

1 #BS I ( Materials and methods)

1.1 FEAR R EE

TELLZRA 1Y 15 TG X 73 31 R B2 36 R B E 5 (0—20 em) , oAb oRH R 38ERE i 46 4>, R 15
FE 45 A 15 DTG AR . UF g B S I AR RE G D BT A H IR RT3
WO VSN TV A5 ML DX SP-38) 5—7 A~ R i | R RO A S S RO T B L A Sy 2—4 . - 4
Bz SR % 5 AR L 200 B, RERAEIAR R A S5 3 i (IRIRARAE (4 C).
1.2 250 RS

S 2 NG ECBERE GAEN O BLRE +  RRTERERE B O ML AR AR B GC-2010.
1.3 FEAh TR

PUBR AR AL IS ARG TN ©S Y B I AT el B 20 ¢ HHERESL T 150 mL A
HEE= M, INA20 mL 7K 40 mL 25,3298 6 h LI, JR% HEE 30 min, L2 RIFR T 100 mL
HIEBLOE T, 4000 remin™' B0 5 min, ETHR THRAL 7.0 g EALAIHY R ZER o MEHRY 2 min,
LIRS 20 min LI, QRS AUKAH 5050 2 0% L2 REE RS ) 50 mL BUE MR, 7EHER 28 &AL I
38 C ek dn 2+ A HIEN G (R UCEIE 3 ¢ TOKFRIREN 6 g M Bkt 5 o BaMERE 3 g G
IKBREREN) , FH 9 1T (RBRLL ) 1E OB AN RV VR B0, Ve VR IS T 10 mL BB, T 38 Cle &R Lk 2
BT HECEEE 25 2.0 mL, 7F5H7.
1.4 SAHETE S BRI 2 4

K GC-ECD (FFH A 2% ) (475 35 e M R 4L A I , 2% ek — 26U 1 oot el 3%
FE:DB-5MS(30 mx0.25 mmx0.25 wm) ; /7 FHil . P71 100 °C (1 min) ; FHEHE .25 Comin™' FHR 2
175 °C ; FLA 10 Comin™ T3] 250 °C ;485 LA 30 C- min™' 713 280 °C (3 min) ; f/J5 LA 10 °C- min™' F1 5]
300 °C (5 min) . FEEE R E . 260 °C ;K 2$IREE :300 °C AN HERE , FERE R 1 WL 2305 W s /A
0.8 mL-min~" AHFFTREIN T 7 Fhjiti FH B 58 K AU 4PL Bk B35 TR 2R AR 2, 3 3l J2: - IR 2R 44 TR ( bifenthrin ) | FF 450
25 i ( fenpropathrin ) | B A wm A s (' lambda-cyhalothrin ) | A S 2 s ( cyfluthrin ) | S & 25 is
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( cypemethrin ) 5N B R ( fenvalerate ) \JREZGHE ( deltamethrin) . 7 A6 H BR L 3 £ 455 M L B X 107 A8 36 8
ERTT, 2 PR LA 10 A5 05 M He T X6 R A ik B (B A 1330 7 Fh 0L R 2 T 1 A H BIR 4518 0.01 pg ke ™', B
R EBRHN 0.03 ng-kg™'.

1.5 FimfiE

FIFHZS I SE56 AR IS PR S RS A TR A5 T 2 4 A T AR f Jot o 1) PR AKG H AR AL & P 1 23
FRE G i 0 S8 I 2 e 3 K20 3904 0.01,0.05 0.1 mg - kg™ BY 7 Fh A 2518 S hn i, B K AR
3 WREE S ¥ PR TR AT R A AL ARSI e 2 7 FABLBR B AR B IR SCRAE 86.6%—96.9% 2 ] A%
st B BT A ) B IS i R I RIS 7R SR AR AR R — T Mg, ISR ATE (86 £15) % 2 1] g 4tt
SR FRFE S AR E 1 A2 FURE S EA TR IR 25 FRE S AN TR A i 398 JFL At 3550 R A $HE 2% 0 I A
an AR R, CRAEACES G D K S 56 25 25 B3 T JC 15 4 B IR R SO A TR 2
1.6 AR TEM ik

SR FE XU A (T2 6T 40k e A i 2 A 7 A 25 KRS . XU A8 (72 SUFR HL R i | i d5 i | i)™
1Z A UBSE FE i Ty v XU ( Risk Quotient , RQ) BT R R .

g _ BUWIREEHKE (PEC)
PR (RQ) = S e i v e (PNEC)

7 RQ<0.1, F Wk A AG TR 2 25 XF + HER AN 22 4 3 457 0.1<RQ< 1, R W H AT TR AE A S KUK, 77
BN TSR 27 RQ> 1, Fe BA4DLR s AG TR X + B PR3 LA 5 35 M, 75 22 SR BOHH 7 A XU I 11 ik 15
it PEC SR AT ST S bR I A5 A 0L R F 4G TR & B ARl e i 0 D AT AR B AR, B PR SR A
Fifi%of - e rpbr ] >t 14 d 2RBOER T (LC, ) 7E8 PNEC AY{H.

7 FhIUA B AG TR A LC, SR anse 1 R,

Table 1 LCy4 of seven pyrethroids

A
IR 2 H A AR RS TBA WA A
Bifenthrin Fenpropathrin Cyfluthrin Cypemethrin Fenvalerate Deltamethrin Lambda-
cyhalothrin
LCsy/ (mg-kg™") 3440.9 1.08 134.7 80 196.6 68.1 32.3

1.7 ik

FE i 09 28 PR 43 BT R S A 25 Bk R 110 £ B3 st A A X A0 O 3% s o i % 06 T AR A B 1k g 1L A 3R
.

C.xV
T M

o, € HFI 43R S AR 25U (mg kg™ ) 5 CONREGAE M R AR th R BE (pg-L71) 5 V b3
P E A (mL) , M HIETTE (g).

TEAMSE T, A TSGR PN TG BEA 3 Rl o3 AR UM R A P [R] o3 SedAR  AS SC LT A
[F) 7337 ) A 0 T R P ARV o DA R

2 5L 59798 (Results and discussion)

2.1 PR RAGERIEAR 2 & i

7R A8 A T 3P Dl A R 24 1 s RS H 230 DL 38 20 LR A8 AR -3 v A 0L 5 e A iR DS A 24
o HE A ITE 90% LA b H IR A IR A 3255 3] 100%.7 UK RUAGBR R AR 25 2% 1 ( X ,SPs)
FITEE A 0.10—52.39 wg-kg ', ¥IH N 5.65 pg-kg " BRI | 30 S B S BR 0 & B30, YIME 51
9 2.19 pg-kg ' A 1.54 wg-kg ' I RAEST B 28.85 pg-kg ™ A1 39.84 pg-kg ™ IREUAGHER M S B ARG, 1
{E4 0.04 pg-kg™, FHIEFEFE ND—1.01 pg-kg™ Z[H].
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PR H B a2 AR 24 o I B A R TIT S R A 17% , Hovh s sl R A T L TR 4 i | S5 g e
AR I 5 B BUMAR G R HRAE AT 4 7. 1 2548 00 FOLBR 1R 4 T A 24 1) (o IR D0 A L B vl 37 14 i
RIEFEAS B, REE F AR AR 2 22 0 R A HLBA AR 24 T I Y DR i 22 400 B R 2 R 25 T A2 3 Tl
AU 8 P R 12 AT 1 R JHE R B 4 i A e 25k SR S U 2 T DR R R SR T R | 2 R
BRAOYI SRS 5 T2 0 T A 3 S BRI T L AR A8 4 FH 49 v DL At 48 6 28 4 24 1) A T
ISR 2 Hh A A sy | ELAR T 38 o i 20 G T 4 T R 4 g 114 5 .

K2 IARAARH LSRR RO ERIEAR 25 5 MG T R

Table 2 Content and detection rate of pyrethroids in agricultural soil in Shandong Province

Tk #eFE Concentration/ (ug-kg™") TOTUE S
Species e/ ME RE e THME Rl Detection
Min Max Median Average SD rate/ %
BXFEBGE Bifenthrin 0.01 28.85 0.58 2.19 4.97 100.00
F 524 Fenpropathrin ND 1.89 0.02 0.13 0.32 90.10
f; ﬁiﬁiﬁfﬁm ND 39.84 0.22 1.54 471 98.90
AT Cyfluthrin ND 3.57 0.01 0.16 0.46 91.20
SAH MR Cypemethrin ND 8.96 0.15 1431 2.23 97.80
SN g Fenvalerate ND 4.38 0.03 0.29 0.80 97.80
IREFG G Deltamethrin ND 1.01 0.01 0.04 0.12 96.70
¥ ,SPs 0.10 52.39 2.23 5.65 0.91 100.00

. ND, KK H.ND, not detected.

FHT AreGIS A (% v BL G (B, 455 SR A AR BE | 40 A0 17 0 45 048 PN A B A 338 v LI e 3 T
P2 T AT EI (B 1) A o A R AE. AET L Ha] LU Il 2R 48 45 X ABLBA L 38 g 4k 24
WAEAE2E S AR T S IRt 4G IR A 25 A 1A =, X, SPs Y BIMER 17.54 pg-keg ™', Ak
SR E SR RS A F AR S AN 8.97 4.41 2,45 pg-ke'; H R G UT TR H L4
AR A PR AR 245 B A TR R KT, S L4 1 0.64—31.77 pg- kg™ F11.08—35.65 g kg™ ;i
T T 5 A B ROl R AE IR AR 2558 A, P 3408 53971 50.85 pg-kg™' \0.80 pg- kg EFR A
T2 FoRE A A B A3 rh B s Al 28 00 301k - e R UL T B A TR | S8 U4 TR

(13
SERAE 2y
o
'
5 Eaiwu

N ﬁ-iihao 4

“ﬁiﬁ ﬂi‘ ?MJ/J Concentration/(ug-kg™)
Ifinyi B

] Bo.19-3.75
3.76—7.92
[17.93—13.18
B 13.1921.53
21543163

| 4ERF5E X Non-research area

0 65 130 260 km

1 IR A H bl B A B A 245 55 ko)A

Fig.1 Distribution of pyrethroid pesticides in agricultural soil in Shandong Province
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2.2 R R 45 b 5 Ry H AL

L AR A8 M) -SRI FH - S JBUBR TR A iR DA 25 19 35 1 L3R 3, A 1 7 P bR iU A i 2R A 24 1
R - AR 38 b i) 5 S RAPAE R PR 22 57 (P>0.05) |, Ul ORI - e bR SR A IR A 5 5 K
FT A 38 rp 5 A 0 7 R AULER HUS IR FL 0 BEA T 70 M A B (1] 2) | RAR A TR s B0 S iU A i L S
SRR AR T - AN - 3 v 3% o A s LU 01, 2 A Ay W] A 2 5%

R3ORHLIEAIH L b LR AR AR 2P 1 & e (g -kg ™)
Table 3  Average content of pyrethroid pesticides in field soil and greenhouse soil (ug-kg™")

- KM+ Greenhouse soil K H 5 Field soil
Species L FHER S FHER
Range Average Range Average

I ZE 34 Bifenthrin ND—28.85 2.77 ND—21.34 1.58
F145(44 %5 Fenpropathrin ND—1.51 0.15 ND—1.89 0.11
= A 451 Lambda-cyhalothrin ND—39.84 2.01 ND—15.51 1.06
FUAF 4G Cyfluthrin ND—3.57 0.22 ND—0.93 0.10
S 4T Cypemethrin ND—7.45 1.35 ND—8.96 1.27
UL BGME Fenvalerate ND—3.46 0.04 ND—4.38 0.04
T35 Deltamethrin ND—0.36 0.29 ND—1.01 0.3

> ,SPs ND—55.85 6.89 ND—40.03 4.44

7. ND, KA H .ND, not detected.

a5

I <+ L 3% Greenhouse soil
77/7) K i 1:Field soil

40

Proportion of seven pyrethrolds%

W
—

2 RFEFREETT 7 Rl R Hu g & b L

Fig.2 Proportion of seven pyrethroids in soil of different planting patterns

EJEX 22T Wt ZRIe T (DF g T A% 4 A DX R I R R LB R B (3R 4) |, Rl
Herp 3, SPs S S TR 1 (P<0.05) , Hirp R 2URIIRAG NS | = 8% R U i R s IR 3
HAT B FMEZE 5 (P<0.05) |, R WITE I L8 3 DM PN B UL SR He 3G R S 25 & B 28 TR X T RE R fhy T
R PN - HERR I 520/ B 638 T S5 M /), UM R 4 T ) e A A T = 308 EL RO - M 3 % 1 ok T
H | W5 e A AR R AR IO PN L AE BR AR 25 1 e e TR Y SO L e 4
P 24 55 i T ORI e AT WFFE R WT, MIN AL RE R RE OB IR A5 PR A AN Rl de 2 Xl 9 41 L v
AR (R ™ A S
2.3 HEPNHTHX S E Y L

A PR T S AR/ INAE TR S 3, (E A P G Xk DK P 38 DL Bt A TR A9 F 5 20
WA BIF S8 FH () DAy S 98 4 235 el - SR B 5 A PR RO R4 AR AL i A 2, DRI AR S FH Tl A
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Pl X 56 T35 SRS BR BEAT TR EE (R 5) IR B AR I 38 X, SPs 5 8 90 Fl 55 2 g T it 1
(ND—44.9 pg-kg ") 00 MR TAR) Y (ND—617.4 pg-kg™') DU (<312 pg-kg™) ; HOFH & 24K
FHM(29.5 pg-ke™) FIVLIAT (40.2 wg-keg™) . I, 304 FH - SE40055% o 45 5 5 2 0 1961 1 SF- 359 {15 17

L IR AL T AR AR

R4 RN R AR L & i (pg-kg

b

Table 4 Content of pyrethroids in agricultural soil (pg-kg™)

- ﬁp*ﬁ*ﬁﬁ V. kb L [= AL j%:jﬁ%b f et e AT Py b JE A ARG f= b ATl
X Plantin IR AT SRl TEA AR AH S WA D% ¥ SPs
Region " 6 Bifenthrin ~ Fenpropathrin Lambda- Cyfluthrin Cypemethrin -~ Deltamethrin ~ Fenvalerate 7
pattems cyhalothrin
R %
’ i j.(Bﬂj:l% 0.21+0.01b  0.01£0.0la  0.03£0.01b  0.09+0.08a  0.07+ 0.01a NDa 0.02+0.0la  0.42+0.01b
Taian Field soil
PN R
. 5.12£0.03a  0.19+0.35a  10.46+ 0.76a  0.49+0.65a  2.85:1.30a  0.11+0.08a 1.2£1.04a  20.41+2.31a
Greenhouse soil
m]b]k j.(H:I:U% 0.5+0.49h NDa NDa NDa 0.06£0.05b  0.01£0,01a~ 0.05£0.04a  0.62+0.56b
Liaocheng Field soil
i
KK . 4.85£0.26a  0.11x0.09a  2.37+1.09a  0.07£0.03a  2.85:0.03a  0.04x 0.03a =~ 0.1£0.05a  10.49:1.84a
Greenhouse soil
%% j,(mi% 0.08+0.01a NDa 0.15+0.01a NDa 0.04+ 0.03b NDa NDa 0.22+0.19b
Laiwu Field soil
i‘n“
e . 0.94+1.11a  0.27+0.06a  0.53+0.39a  0.63+0.33a  1.85+ 0.84a = 0.06+£0.03a  0.12+0.23a  4.53x0.5a
Greenhouse soil
% -
{},Irﬁ jFBﬂi% NDa 0.01£0.0l1a  0.01%0.0la  0.01+0.03a _ 0.06£0.01b NDa 0.01£0.01a  0.1£0.01b
Jinan Field soil
i
i+ . 0.71£0.39a  0.38+0.60a  0.32+0.28a  [0.02+0.05a " 1.46+1.45a NDa 0.53+1.04a  3.96+0.26a
Greenhouse soil
T AN ) 5 B 3R (] — X R RSB L3P i R e B e A1 B P22 3 ND  oRAG .
Different letters indicated that there were significant differences in content of pyrethroids between field soil and greenhouse soil; ND, not detected.
RS EAATE X T DR AR 2 i (pgkg )
Table 5 Content of pyrethroid pesticides in soil of different regions in China (wg-kg™')
Byl YL Bl Lo it EE
Suzhou Shenyang Yinchuan Sichuan Dianchi This study
, PN (R/RIDN e
Fak N N Field crops and
Species P e LA P = joid )
P o A1 ok Greenhouse - G Eﬁﬂﬂi% Greenhouse greenhouse vegetables
Tea garden Vegetables Tea garden Fields soils .
vegetables soils G S FHH
Range Average
—
AR ND 21 — — — — ND—28.85 219
Bifenthrin
e pop et A A AL
AU 1.8 ND - - 06—49  80-92  ND—39.84 1.54
Lambda-cyhalothrin
i e AL TG
WA 43 3.2 4.6—245.3 — ND—I13.0  92—424  ND—3.57 0.16
Cyfluthrin
5 5 AR TG
AU . 8.7 7.2 3.1—365.3 — 1.5-3.7 20.5—26.7 ND—8.96 1.31
Cypemethrin
(7 b A TG
A 8.1 4.1 — ND—312 0.1—0.5 2495 ND—4.38 0.29
Fenvalerate
S 2 AETE
DA . 6.6 235 6.8 ND—17 ND—6.7 ND—1.6 ND—1.01 0.04
Deltamethrin
e AT
qﬂa%@ﬂ 3.9 2.1 — ND—49 — — ND—1.89 0.13
Fenpropathrin
2,SPs 29.5 40.2 ND—617.4 ND—312 ND—44.9 ND—44.9 ND—55.85 5.56

. ND,?H‘@&.ND, not detected.

HHARNFORE , INARE & RBAR, T B IR 2 Tk UM A | A Al e RS TR
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DU JTIAE 3P T 45 Pl M DX DR 4 el P08 B 5800 5 PR A 7 S0, e 0 A A M 5 (1 3 U R
G e LA 85 H 2 R R R A P R T LU AR T 2 e T Tt XA R R [ 2 44 R U KU X,
LR A A 2t P A 26 WA A IR 1, - 9 v 0L OB TG 5 i 5 L AR A I b T A R
B K-

RN DX A 3 - 1 b 0 44 T AR S 3 T R i e R (38 o8 T AR5, 4R )1 b X
Xt TSR B A i 2l T AU A TR A AU e, e SR RV R — RIS R BRI TR
AN RS UELA RAFIBTIA A AR AR & (1999) 20 5 3Cam A1, UK 46T E. T 2000 4F
AP 1 AEAEB b fil FE ) DA R H 5 38 B A e i RS I 160 2 4 )L {575 M R ) 4 25 el - B
A AR BE (U A B A Y, X — T U 5 | Al T30 T 0 B, 17 B P R ST U RS B A U L e 2
T A TR 5 B R DL

B DX R i 2R A DL I R A A % o A K 2 I S = T [ P A b DX R T 338 3 S AR5
LI ZR 48 308 -t XA 4 498 v 00155 A 44 s 7 et v T K P A R — 3 B3 D 1 [ 4 5% [0 e S 51 A3 40
W it 3 TG S B A FE PRk T DA L X 1 38 r LR ph 4 1 ) 5 e R B AR AR SR A 8] i 3R
B 2% 5, B Y 5 AR5 B A5 50 A AT Oms =y T AR 5E .
2.4 AR PEAL

Xof L AR A8 4 FH 39 v 4013k A 3 i RUBG DA A 25 SR ANk 6 it , 20 3 A4 R BE LU TR 2 R RQ> 1,
1 ANSRAE A1 110 T R R U UB T RQ> 1, RISk 2 o5 A7 %o + 398 20 25 LA A5 3 15046 TR L 3 S R s I L U3
B T A TR AR 0.1<RQ< 1 SRBES BT HIN 15,3 1.8, WA PO, »5 A7 A0 B AR A 28 R HoAx
A4S AV B HL 3 IR A 25 0 AR 25 KUK HE P R B 3 A SRR B R E S KU | 19 A s S A7 AE
A A 25 UK, 349 8 T K - S UG o5

R 6 IR R A A S KU P

Table 6 Ecological risk assessment of pyrethroids in soil

Fik SN A4 Greenhouse soil FH A4 Field soil
TR U S P T Sites
Species ROQ {8 RAF RUAHE Sites RO fi SRAERANK Sites
RQ>1 0.1<RQ<1 RQ>1 0.1<RQ<]1

H\ b
;@é@gﬂ 4.8%x1077—0.008 0 0 5.96x1077—0.06 0 0
Bifenthrin

A 1%
A 0—1.4 2 11 0—1.75 1 4
Fenpropathrin
S St S b
AT 0—0.27 0 3 0—0.007 0 0
Cyfluthrin
o1 15
TR 0—0.09 0 0 0—0.11 0 1
Cypemethrin
L= b b
LA 0—0.02 0 0 2.5%x107—0.05 0 0
Fenvalerate
L4 A T
A 7.3x1077—0.05 0 0 0—0.064 0 0
Deltamethrin
B gl /2 Ae AT A TG
PG A 0—1.22 1 5 0—0.48 0 3

Lambda-cyhalothrin

R R P RTR A TG | R S U TR U T TR TR 4 FRUBR TR RQ [E3/M T 0.1, 3R
4 P LN R 3 RS DA T - AR X 22 4 AR M 3 v, AN R AR A SRR A B RQ (R T 0.1, 1
DRI - 98 o S SR AR TR A1 SR A A7 A P 7 2 25 XU 5 A 531 SR AR ) o 2805 U TS T R R34 T RQ
(ER T 1, i RO IS P P11 03 P M A R A i B A 2 XU, 75 R DU IO ) 77 3 4
Jit. P36 P A M SR S BIR AL AT T B RQ BT 1 AAREL, FP A I e — b il 22 R4
ABER XS KA AR A i e Y DGR X A 1 498 P U4 T 5 T R A T B IR 2 8 i 75 14 7 7™ W
LE AR -4 v R U4 i B R K 5 B AK IR 38 iU R e

O He A R A 24 K] R, A7 PRI 35 e g XU , 83 %o R 5UAG T v 5 S TR T 4 P A7 7
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