ISSN 1000-0933
CN 11-2031/Q

ESSEIR

i
g
N
I ) { [
| |
\ |
fri
| L : (|
‘ | f A 150 £ TF U { ¢
/ 14} ‘ g y § l'(‘-."y i) ! L ‘
o gl oy LT H |
J 1 A i ) 1.1 ' /‘
| | " ik 1 AR | :
j \‘\ ) | : T ‘ | | | J
q | ! / { ‘ DT U il | |
! ‘ 't x/ | Al ! } {
| \ ; AN 8 Al e ‘ {
- ' ; YEALANE (RALALEAN 1 |
| ; k 0 U M I \ { /
| / A I (% Vil
I | ‘ Vi i 1

RELAEFE .
R B A A TR S s
RN HH R



L J: / t 7 2 IR

«®'B
&9 (SHENGTAI XUEBAO)
vemerns. B 31 & F1LH 20116 A (FAT)
B X

B A S0 B R ERAT AL AT A IR S AR T ARG P T v vervnennenrensensieneiieieiea, AR 4T (2957)
B IE KA TS R B B IR R B AR PP AR e, g@%é\,ﬁﬁi%,j{%ﬁ,% (2968)
A B B AR R BV R AR BT IR S - vvee e XALE ,KAE , & 7=,% (2978)
R BRI R E AR B 2L A AR T P & o R G HE e

.................................................................................... [ & ’g{g/ﬁﬂa’j’ﬁ( g ﬁug’% (2990)
R E Y IR LB A L o verrreeeeernnnree et 2w E & FAHE £ (2999)
P ol S R AR R S AR ) 5 A A AR TR B e RN, HEF  HFH =, % (3009)
LBk BT 2 M T AR Z A A B oA 0 S5 A BB AR B r B e

............................................................................................. gﬁ/}é’pﬁiﬁ’%ﬁ ﬁ; (3020)
W R TURY AT | B e AR R R S A A o AT IR R A B BRI S ARG R e

....................................................................................... F/iﬁjﬂgff*,;ﬁ j;g’]gﬁ)ré"ﬁ’% (3027>
(EREEIL S ITE SN N W= & N B2 a0 SLLLILLLLLLLELEEREREERE X|HE, KO, Bk, % (3036)
F4 B Cd Wit 3t Lo LAY 0 BAL T 5 ALEE 5 PE o MDA A3 B uh vvveeeeserrmnrrreesnmnnnieeesnniieraae e,

....................................................................................... %ﬁ;‘éfu,ﬁ’ﬁkﬁ,%’:ﬂ}f%,% (3044)
Bl F B RARKAERDLZRD T ARREAGHAG K F e LR, MR, R R, ¥ (3054)
FFF AL LB XK REA AR I LRSI T weeeeeeneeenne o &, ERE,%F (3060)
FHBRTIAT RRAFALAARZ UG NEF B TACAGHrf oo WA K, EHE B, F (3069)
#igH RILE EH BB S EABMASAERBARS A ARESE LK - EHAM,E B, E R, % (3082)
R R 2 F B ALAE M AG I B ARG FL v vvrrrererrreer e Eﬁﬂ(,iﬁﬁﬂ,é//l\ = ,% (3090)
A K S Fed 3 K 2 RS MAM AT NaCl G 64 TR Bl v Bl eevereeeereeneenrennaennns BRI BT A E (3101)
IRBEFGE I N F R AR IRARETG B G LM AG R oeeeereeerr KO3, BAES, BOE R (3110)
B2 R AR 38 AR AT AT DAL AL R R A G R e IEE,KEMR, REW,% (3120)
AT MSIASM 77 ik 6 W ) 5 BATBCR AR SPAEAR I AT covemeeeremmmmnseennnnnnnn, x| Jk R, RES (3133)
R A R o AR I I v eeeeeeenenn e, B, E W HES, % (3143)
B AR #AF 23 AP F MM E B LAY IRAE R TEIE DT coovrrerers FHW,H BRI (3150)
e R A Kk e ST R AR ok 20 L DNA B9 ARAG AR oo oveeeeeeeeneeens F 8, F L4 0 4 (3156)
F A RV kB A IR B R AT rfy v &b HEIEM,H O, Z (3163)
K A G IR A AT R R R A E L A AR ARG TR e BAEW,E A (3170)
ER5%ZiA
RIRF IR B R RIFIERZ R ZATTLIEIE oo BOE A UL R4 (3180)
AR G A J) ZE BL B S0 E B+ vvveeernneeseensseeessse e e ettt e ettt AL 0B (3190)
MEEREARFRA R —EZ  ZAREAAFRSTEET s BEME E B A% (3197)
AT F N BB FBAIRFE IR eeevvrerreeeremsneanneenneennns BRA E A B R, % (3208)
B AL TR T HE P A T J veeeeeereesennnnnnine et ee e e e e HEE BN, Y XK, (3215)
M iFE B R AL G WRKY $35 B FAF IR oo A ﬁ»,éﬂﬁjﬁ (3223)
R EHR
SRR HEER IIE M A EREF LAY T fEfede KTk, i, % (3232)
3 AP BT B A R £ F S AT B AR ERECTA A B 6 FL L FE covveeeeeeee

............................................................................................. ;}3 %,Eﬁ%ﬁ,?ﬁ%% (3239)
BRI D S I D BEE TR T B K BERY E Aieenrererreneeeaenaeeens MO R EE, G R, (3246)

BFIEARZSECN 11-2031/Q * 1981 # m * 16 * 298 * zh * P % ¥70. 00 * 1510 * 33 *2011-06

ECEEEEECEEEEEEEEE

STEEGE . AT AL B KRS —— 8T T T P RS, A A CHOKZ S T SRR, 3 HL b A Y Y At 2 D v 2 XL
S5 B EH AR AR K A KB UAUK R K EE R AR ) 3=, O ORIk V22 A T, =2 H
KRG o 7= s 1 X RN E 2 A K R 7= X

FEREM: AL P EBAR A SV E-mail ; jpshen@ reces. ac. en



A 25 2 % 2011,31(11) :3163—3169
Acta Ecologica Sinica

FEREAKE LN ERE R HA S

ARG EER, H H RN

(PR 2 A A 2222 BE 210046 R AT)

W RIS A S B, W SE T R (R B R B 22 X0 40 R B2 40 R B MO, 4B 1R Rk BE (0. 04,0. 07 ,0. 11,0. 18,
0.28.0.45.0.71 1. 12mg/ L) BRfif 22 X2 10 R 50 AR REAE 16 £ ™ O 4k AR fb e HEAE 3 SR AR 52 ), 25 SR 3R I L R £ 2 119
24hLC50 24 7. 9me/L, AEARVE BEVE [ P9 (0. 04—0. 18mg/L) RIEFIHR (r) 1FF, BASMECRI ™ORN 12 EFHE] 18 A FiiE 2 4
K, mBER AR (0.28—1. 12mg/L) T A SR HHE R () BT TR, REON N FE  FRFHEC 52 2030 ), A 18] Bl vk
PETHRIMTAE S, AF5E 25 SRR B R 22 S5 R B 50 s — 8 M R B M 3 300

SR4RIA AL B I DR EE R BEMEN ER BRI PSS

Effects of the fungicide prochloraz on the rotifer Brachionus calyciflorus
LI Daming, LU Zhenghe , FENG Qi, YANG Jiaxin"
(School of Life Sciences, Nanjing Normal University, Nanjing 210046, China)

Abstract: Recent reports suggested that when certain contaminants are present in aquatic ecosystem at levels higher the
threshold, they would disrupt endocrine functions of a variety of aquatic invertebrates including rotifers. Prochloraz (C H,
C;;N,0,) was a new broad-spectrum fungicide developed by England Boots Company ( now called Agro Evo) in 1974, and
launched into the market in 1977. Previous studies have focused mainly on efficacy, toxicity, and fungicidal mechanism of
prochloraz; however little information was available about its environmental hormone effect in aquatic ecosystem. This
motivated us to use freshwater rotifer Brachionus calyciflorus, which was distributed widely in lakes, ponds, rivers and other
such aquatic ecosystems, as test species to examine whether the fungicide prochloraz can affect the population growth and
cumulative egg production in the rotifers and show environmental activity.

The effect of prochloraz on reproduction and life cycle characteristics in the rotifer B. calyciflorus was studied by using
experimental methods under laboratory conditions. Neonate females of B. calyciflorus were (0 —2 h old) hatched from
resting eggs in EPA medium. This rotifer strain was originally collected in Huai-an, Jiangsu Province in China during 2002,
and since then it has been cultured in the laboratory continuously with periodic collection and storage of resting eggs.
Chlorella pyrenoidosa ( cultured in HB, medium at 25°C ) was fed to B. calyciflorus at a density 3. 0x10°cells /mL at 25°C..
in 3 L bags under fluorescent illumination of 4000 lux and photo period was 16:8 (L :D). The results showed that 24h
median lethal concentration (24hLC50) value of prochloraz for B. calyciflorus was 7. 09 mg/L, and exhibited a linear
regression relationship ¥ =20. 6581X-12.5673 (R’ =0.93), 95% limits are 6. 95—7. 21 mg/L. Survival curves were
lower in treatment groups than that in control, and they decreased with increasing chemical concentrations. Prochloraz
decreased the productivity of eggs significantly in treatments than in control ( P<0.01). Population growth rate (r) and
accumulative eggs production per female increased from 14 to 18 individuals with increasing concentrations of chemical from
0.04 t0 0. 18mg/L. Meanwhile, at higher concentrations of chemical (from 0.28 to 1.12mg/L) ,the population growth rate
was inhibited. Cumulative eggs production declined with the increase of concentrations of chemical. The highest peak of net

reproductive rate R;(18.33) appeared at a concentration of 0. 71 mg/L, and the generation time (') was prolonged with
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increase of chemical concentrations in treatments. The results suggested that prochloraz has lower toxic effect to B.
calyciflorus and does not show obvious effects on reproductive rate and amictic female production. Though the rotifer B.
calyciflorus showed lower sensitivity to prochloraz than fish Misgurnusmize lepis, it showed estrogen effect on rotifer B.

calyciflorus.

Key Words: Brachionus calyciflorus; prochloraz; environmental estrogen; acute toxicity test; population dynamics

5 AR R IR IS T i — A BB AEIRAKOK IR AR S R G S5 F0 D BE | BB B A% i ) e e I FLA H B2
B 20 R 70 AR, B AR REVE N AR S T AZ K S, 90 AR AR, KR R 48 B ( Brachionus
calyciflorus ) FFE 4 FE %6 2L ( Brachionus plicatilis ) 53 5 %% 35 F 550 4 £ Pp 25 ( American Society for Testing and
Materials, ASTM) S&4H | 1E 20 IR /K A K A 25 3 BRAF 2T (0 bn e 22 iR 34 ) L S 4E 0, A 46 B oAt sh
Wy, SR A HUA 35 0ol 4R B, RN SRS R AN B e N AMS BT R RE R iR S
FE2ERFFELE T 90 AR, S B B S e AE A BIF S T B 4 B 1 AR 24 2K HUR 0T R A8 e e ORI AR R
R BREMERON T UTARR R ER SR OE TR MU B RN A R R A U B Y R B R AT
FE T RS R A MU SRR AR R A R R

WK &E 4 (prochloraz) , fb2E A FR A N-(3,5- @RI -1, 2- LR BE-1,2- I, J&2 95 [ Boots 2y
AT 1974 AE 5 Je 6 U —Fh 20 R B, 6 R VR KR BE3  B R FOW B b i 2 s 5 B 35
U ARKAE . FRE T 20 e 90 AFEARTF IR 5 | RO WK 6 22 S 7™ iy IR T 32 0 FH Tk SRR K A
155 45 Z R ARMAE YR F B R o DREELEXTIRFLEN Y i MEAR G, X 8 e 1 5 25 0% | EAh A PR EE Ui R
T PE B AR CHRIE ), Anderson 25138 i< S0 I K £ 22 BE A5 e S8 R RS BURIAME T, SOA S R FS B mIpE T, B
Xt T B P A R B AR Y (EBR 2T K A DG S O BRSO S e R, R
ST T AR OR B 22 X KR A S FRBE B2 A58 LIIR VK & DL AR R 40 R A2 i3, SR FH S A 820k
WFFERK Gk 22 Jofh i T 5 AN EES B Ab , Aol R A B A T PR B AU PPN 5 i 4R A e AR
1 #R5H%

1.1 B HOR)E

A RS U R 2000 4 3 H VLI HE LB PR K B R 4R Pkt — IR IR S UR AN A, 78 52 50 = HE AT
“ORRET P REESR  IF AR RS RURIR B AR A . SEBRHTH EPA (NaOH 5% HCL ¥ pH ##5] 7.5) 85320 &
PRIRER , VE R b s s bkl %8 i SEBG% 2 IR IRV RE R FH EPA AR P A%/ NBR 3 ( Chlorella pyrenoidosa ) Tt il
T CHE 3.0x10°N/mL) |, G HESR 24 40001x , B HE L :D=18:6, iR (25+1) C
1.2 #RiEsR

INEREER FH HB, B3R b398 SEIE K L LD =18:6, Y& IE5E i A 2000—30001x , K5 32 A (25+1) °C
FMEHT 2500 v/min £5.0, FEH EPA Beil UK 2 3. 0x10°4/mL (B .

1.3 fRHmmEEsE

250mL FOBEAR RS FR 2508, INA/INER BB 200 mL, 8 RN N 1 A/mL, WK 5% 48h, U ik i
HEA DI A 205 B9 0 A A 53 I R S5 A AR e b 35 75 RS O ) 2 R I 0, B 2h RO £ P 4 A4 R S 3 ke
AR,

1.4 #HPEE

WREEZE (Cps Hyg CLy N, O, ) FR DRI 7 385 28 T 7], AR 5250 2R 43 A1 2 (75 18 Sigma-Aldrich 24w, 4 B
99. 5% ) FH 10% PIERAE R B ), Be sk B o 100mg/ L B9 AE R, S 56 IF AR R0 A [R1 B0 e B L 25 %)
BB E 6.6.6.9.7.2.7.6.7.9mg/L 5 MK, A4 3 A F47, A M5 4518 1E B TR BRAE R Bl i ) %)
S OB W S AR SIS AN B A, 6 BRAE A IR, RS AR AL AR BT, R ALEY 12 mL, I AR

http ; //www. ecologica. cn



11 4] ZERA A AR R L6 R A R 3165

TR0 mL, BEFLANA 10 NS 25 CHE IR I% . SO0 2 1k ik A g LA 48t (A7 s B I, 8 Sk Tl 41 B i
IEAE AN E G B 1R R E N BT, L E A 3 I, SR I A A VAT R BOE IR I 24hLC50 S H: 95% &
fHRR,
1.5 AfwRdmil ik

HRAE 24h1LC50 {H 42 %R R E % B 0. 04 ,0.07.,0. 11 0. 18 ,0.28 .0.45 0. 71 1. 12mg/L 8 MAbEHAL |1 4>
25 FUN HRALAT 1 AN R IR, B2 1% 10 ASFAT, B TATH 10 NMe b, 325850 3x10°4/mL, FF iR 52
B 48h P, B 2h ISR 1 IR, Z )55 8h %R 1 Ik, BRSNS 10 Sk BAL N Fe LA AR TG 45 JE T80 ™ 4k
SR/ BB, IR AR FET-MA, BB 8h BT 1 UK, BEBE 24h R IGATR 1 UK, 5200 48 MR 45
AN e
1.6 WESENE AR Tk

iz AR E M S S

()RR (R)) A k— A B PR 1 B Ro=3 Lm
() HEFRITL(T) S A BT A 7 28 0 B e 7= xl m/R,
(3) WEHEKR(r,)  FRETERE S AT FIORARK R 1, = lnRy/T

(4) FABRBER R (N ) BT P O R BERE 8 A=e,

S L CRRREAER TR 20) A AE I TFRAR AT A1 T 40850 m, (R AR SRR ) A AR I /2R
AAEIRAL(d) T REA M0 1750
2 %R
2.1 DREETHY A 650

BITE6.6.6.9.7.2.7.6.7. 9mg/L % 5 LA ¢ - 20.6581X - 125673 .

6.00 +
24h LT #5350 20% 48.3% 60% 66.7% F1 85% , 2 R? =0.9333
S PR B (37 v SR AL R 8 22 % 4 A6 R R 4 ol (LA T gﬁwk

PR BC) 1 24hLC50 = 7. 09mg/L, LA 7&K V= 5.00 |
20.6581X —12. 5673 (R* = 0. 9333),95% & {5 K

450 |-

6.95—7.21mg/L(E 1), .

2.2 NG RAEGE R “0080 os2 ost o 08 0% 092
Kﬁﬂﬁ%ﬁﬁ? BC E/‘Jﬁ{ﬁﬁ( lzl 2) ﬁyf’f‘[ﬁﬁf u log( /(mg/L)) log(Prochloraz/(mg/L))

F 0 BRZH B AETE S AE 60h N B FRTE 100 % , 2 )5 E1 SRR ENSERCNRNER

FNG TR, S BRAT 4 X BRI, HBEE W THS T Fig.1  The relationship between probability and logarithmic of
RRMR P A, AR R BEE SR 48 BR 1Y BLYK 7= B (i concentrations of prochloraz
(EfrE) SRS LI (K 3 & 4) % R4
55 b HEH PRYR R RS 48 /NI IR B E g R AR X FE L i A R I HLA B (P<0.01) . 5%
TEAHAR L, 4k BE VL ILE 0. 04—0. 18 mg/L A, (B 52 b THEA%Y  7E 0. 18mg/L M B A51F T, S A R I g 3% T
B (P<0.01), {HS3RBEARSEIEIN (0. 28—1. 12mg/L) , BRI FIE(H 2 N, 5 0. 71mg/L 41 BF =904 fF
s, e 4 RO R TR (E4)
2.3 MRS

TR 1 H R R 22 (8 AR AR R S H RS SACR R, YR EE SR BEAE 0. 04—0. 18mg/L [
W,r, FIA R ETHES 7E0.28—1. 12mg/L KRN, r, 1A KAKR TGS R BEWREEAZ LR shEBOR,
P 2% B TT K PHLE 2 9 R R R AN R TE 10. 33—18. 33 [R5 XU ARk | i A B 7 A [ e B2 4 i g
FEA | IR AR A PG K AR SR — R AR
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B2 AEKEZRETSHERRAFER E3 AEKSEZRETELERRASNENSEL
Fig. 2 The survival rate of Brachionus calyciflorus at different Fig. 3 The dynamic of eggs produced by Brachionus calyciflorus
concentrations of prochloraz at different concentrations of prochloraz
3 itig 20
ST WK% AR BRI BRSPS T N ]
i 42 X 7K AR AR ) BE RIS D7 TR B /D O T K i 22 ‘% 14 —
IR E RIS £ 0, EAMT AN it g 32
—_ a1 . l_
( Oncorhynchus mykiss ) %5 s K 3504 W ARV 1o 3 8
S N NI 5 N 6
I, IR AR A P R B AR PR AR T IR ER T, A
Johnston ZEWFSY 1 WK i 22 5 A AIL WA AR 24 r ik 9h 7 RS 2
0
F( Columba livia ) 55 55 2 = Wy K P 19 41 B 5% mig 2 SC 004 007 011 018 028 045 071 112
. . et v Concentration/(mg/L)
Sturm 25 ANAIFSE 1 WK G 22 70 6l £ v (9 [ e A7 00, 98
O OB PR ML (2,2 P-450 FLAT i SR L [t B4 RERERSE RN SRR S S PR
Fig. 4 Total eggs produced by Brachionus calyciflorus at

IDK i 22 (1%) 3 34 A A DG 4 e B HE S A o L, dn 28
TEHTE NI . Wi 42 K L 550 5% /N oK A= 3 4 2
B, PR Bk B KT 6 2= 8 ( Crucian carp ) BYRE
e

IR AR 22 e A P 5% BR S at HLA RSO

different concentrations of prochloraz

LI AT A W R 22 A TR R L A

B EEALAL AR AR bR A RO S TURIESER B, AL, Ul A DR 22 1% BRI M SRS R VR LR AT E S

E, AR

{(ER ) R a7/l U 3 dRVOESE N R € SN AN LB RN (N INE S

R1 TRREREZ TRHOMEERSHY

Table 1 Parameters of population growth of B. calyciflorus at different concentrations of prochloraz

WK fif 27 e g SEsipES JHI R ELAEEN A a]
Concentration of prochloraz/( mg/L) [ A R, T
X & CK 0.053 1.055 11.67 46.27
0.04 0.055 1.057 12.00 44.92
0.07 0.057 1.059 14.00 46.39
0.11 0.057 1.058 16.33 49.31
0.18 0.062 1.064 17.67 46. 60
0.28 0.050 1.051 11.00 48.05
0.45 0.044 1.045 13.00 58.00
0.71 0.045 1.046 18.33 64.57
1.12 0.031 1.031 10.33 76.00
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5 U8 BB 38 A i 1k 5 B N SR T 0 AR S i A T 9 K S o AR i A B SR O
O WS HEAAIR TR B2 DR A Sy BV AN 25 i 0 45 5 | IR BRS80S 28 10 B s 390 52 i 80 7 T L, 2280
W, Gallardo SEFFY T AN 7] Bl 751 X0 8 45 R e HRU RS B3 14k 52 M, AR 0T 5 Jir ) 5 700 % 6 D Tl e B 394K 1 1%, il
TR th e WA 76T B 5 28 U0 IR AR L 3 B 25 57, B B AR 4 R s kB eS|

AHEFT 345 25 R R . B E 22 XAt Y 24hLC50 5 2B TE BT Mk A5 O R I Y K & 2 R R ik
( Misgurnusmize lepis) eIz B8 24hLCS0 AH LL , 25 SRt ) o 7oA BB B9 SRR g AN T, — 7 1T, A AT A%
RIS FHACH MRS K, H pH B3 RS J3E 0 R B8 X D0 ik 285 SR = A 5 i), 573 A i - 0 EME 5 ) 5 B ME Sh W i
BEPLERAY 22 A T BB LCSO s A B PR (H R AT A5 4 L 48 HL 24h1L.CS0 507 X R fif 2 fr) 2 P SURoRe i
AT bRl TR AT AT LA D DK e 22 107 SR AR B 2SR B 7 XK A A W R A5

AR S EAA T R A AF BN AR BB, Snell Fil Carmona ™ HLEE T 468 B4t AU
P A B RN TG A 6 35 40 B AR 25 57, R B A A R B SRR, T ORI R R R AR B S
BAEAIRI LA, Preston Al Snell &1 T —2 96h AKHR BY #5 M58 1FAG PCP AV 3 PERON , & BRAK IR B 7=
TR L B R A ST T bR T B SR {7 R A 2 4 B i S A LA A B S A R
B R FNARTR AZ U0 = S B4 A B E 5 ), CUE B A P A B A8 A L oM AR SRS b i fgURR . PRI, s SUAE A O
HA S BRI SE WT DAARSE5 1B A AR B e b O B AE B AR R

TEFPRES A S G b SR A TEAR 2 AR N BERC AR ¢ o PR PN B R B 1 B 1 A A e, T £ 1Y
SEFVEERIE KIS Ty, PRSI RKOREEA T RS K 1) — SRR AE AR 7T R SET- R AR TR,
(BT PR 2 2 B R ARSI K AR BEAR (A S D300 ) s BR AR A5 R 7 IR R %t L A AT T — > 2 s B
SO ARSI v (E o BT LALARIRE P B R R A S0 28 a5 LU AR B 8 A0 R R A AR T 00 T
ATHE SR, Janssen 26 K3 r, (A BUERAMURMIFE PR, A 1 R, EA FALH LOEC H2 AR PIEL 1/
100 LC50 ] 1/10 LC50 FZ 55X E Mk BEVE B 1) 8 AL FEVE I ,r ) F A KARE S BTG FREREaFE, XK
i 2 A TR S T PR G A BB R A R R VR Y, A VR B R P AR R E T . T R, A AR EIAS RN . #E 2R
TS b R AR B AR T AEFE DT HARES [R5 2 AR IERRE R . — A M BT Z R C R
FLWe T Fe AR G s o ms ) ARHRSE T ARG W T AR R X T RE R TEEREE R ) A R AR
Py e 3 e A AR s [ B e AS R SO TR I — P A 8 SR X SR, D A, 3 & BB TR B Y T B T RS
48 /NS R I A BB e E S 96 /NI S I — N BB R e, X P RE AL S T A R R B TR b N X PR
JIAE H A R T

A A BRI 8 R DR |, (B4 B X AN HE S i R A7 A I B A ) Gallardo 25058 %
M — S HES YR IO HE S Y R e T R A 35 R 4 BUAE B ARk, S0mg/L y-24 3 T iR 0. 0025 ,0. 025 1U/
mL AERKIHE 0.25 2. 510 /mL ARG (E) BEAEPERR I ER AT Sme/L 5-F2 (0 2 4 RE Il 25 48 S A RG4S 48
TR A 15K ok T W o B T AN R A P IO 2 B 14 = il 2 il =)

Snell WF5E 22 HXTHE L B, manjavaca A58 PRIR O H &SRB 00 K 2R - 10 mg/L LA B 2286 Xof 4 o e 3
K (r) WA B RCR  AREEHE N2 14 mg/L B, ST AP RERE A o AESARRIR OF A 52 WA [], Smg/ L 218 ]
DA 3 R ORI B 7 o, S5 R AR BT AN 3.9 54 ) AR 45 RS EiREe AR —5, FRWIBREEZH —
EMIFREE R IGE, Gallardo 25— 058 & PURFH 5 .5S0mg/ L R4l 84 2K 40 AL sl R 8 2 1UAISE 3
FRIR A MR = it AR 1 AR TRASHE MR P~ A R 0 P T4 A S2 R SR AR R 9 7= f e A T BEAZ 51 Y
S IBHLEI ST, Preston S5 EEISCR FH A HU AR B30 50 00 W I SR B8 S R AR K AR TEB MESh IR s M. o T kA%
Bl A BT R MR I 2 0, Radix 258 AU BFFE T P40 0640 400 R [0 e 38 0 2 40 e R 4 e A i DA B v
Eb (RS WA ES TR S MBS/ TR A MEARER) I 52, e BB A 52 K S5 R85 B0 hfE /S 85 B b
PR A AR I 2, iR B R AR AN B AR iR IR &, AR H IR % Al i A 5T TBTC X4 He A 5 45
KT, 48 T e RS R B AR I IR BRI R 1 AR

http ; //www. ecologica. cn



3168 A E = 314

BETRBAKEAS RGP EZAE LI ER G H H 48, A Z AT AR5 N o
SERYFER L RIS PR B e AR R A YA S RO, N E A BB 8 BUA I s R B Be
Al AR BAT PR SRR TR AE , (AR S, — B SR A 8 T SC R RE
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