ISSN 1000-0933
CN 11-2031/Q




L J: 4 A %R

«®'B
" (SHENGTAI XUEBAO)
smmirmmeenney 0 B I B H17TH 2011F9 R (FHT)
H R

HEESTAEBER T HEFREAN TR BT IFME e ERNLE #,E &, % (4805)
MA BB HFERB Ao % W,HExE E yr]j’g-; (4811)
A TiEABBRAEERA T AILEEOE LRI ASE L e BAE RS R [H, % (4818)
TR I B T 3 T IR AL B v Tk BE AS|4 PRI K & (4826)
T = AN L RACE IR MR Y A S IR e ¥ W, TEE kA, F (4835)
T 8 & PCBs JE A0 0§ A BT L ATIE Re i A 25 RS B U wveveeeeeeeneenenes TR, BRRAD (4841)
BRFE B R T AR L AR v evvverrernrnee e HER, KWW, E5H,% (4851)
SOk B RAR D R B T R R A e RN I B Eﬁ,% (4858)
RIB R AT E G F A b ik ANIGARBATIE HSPT0 KB KA 9l - x| 3k, E£#E M B, % (4866)
CAsTARHRIE R G P R G NG R A FRBBIH @ oo

....................................................................................... i%ﬂ’,)ﬁﬂéi,,% Z'E,% (4874)
BRI BDNF KB 5 A4k 5 B AT A BAR B RERPAT woveverneneeneees BYe, M &, B (4881)
AT R E K S RGN MBI Y B E e FI/AME, % 0 % (4889)
KA AAEAT KA LIRS W BRI LM Al oo BT K AL, TEE, % (4900)
35 35] XF IR S A PR AL TT AR A B o e wEE,FRT, b2, % (4907)
ZAR R A AR AL N A B BRBEFE B ML A TSR] e 77 B % (4914)
R R EEA B R A IAT A RAEG PEAS G oo Mgk, FRAE LKA, E (4919)
e S 70 Fh 28 222 s S - 3 ek P RE GG 5 v B X B e XWH, DM, TR, % (4928)
FLB ML S Rt B4R SRR B AR E RS e oA, K, KT, % (4935)
PR K B A ) e B R 5 B8 A B A B A o B e EED,ZWH, 7 RIE, % (4941)
B R AWM GHRBA A EEAE e FETE, IMETC, Bk XL, % (4952)
A THARE-HAIEH L RO U F R ER LT RBIR vveeereeeeenes ZaEE REE N &, % (49]1)
BER AR ER T LEREEF DT e ERHE R RN, F (4970)
Ho BB AR S0 8RBT AR e FOW, B, Xk, & (4977)
g KA RBA DAY CNPAFHFHIESFEAL oo T, LB T (4985)
SRS B KA T T ARARIR G A RR TR AR Ay vvveeee e FORE, B A, HKAF, F (4992)
16 2 5 B I AR T R A s By 5 By AR oo WO, EE A, 7 F,% (5000)
A FOL AR K R ) AR A K R A IR B R e eoe e B OE FRF,HHE, % (5009)
11 F 33 A AR AR 55 AR 2 A7 20 25 M PE R O e e Bk R AL -eeeeeeen KNG, TR, E O (5017)
HRE 1 o 2 R ARATHRIRDHEIRAG AL woevveeeeeeeeeeeeeeees HA®, L #&,EXE, % (5025)
TARA TR T L2 Y B JRPEFF IR cevveevreee ettt FEH R (5033)
BT G R TE A SEAG K T T AKIE A K veeerrrreeeernneeeainreeesiineeeiineeens XFEZ HEE,Z % (5042)
Yk b, — AR A TR I SR ) IR B BB R e &, RIAA T #,F (5055)
TiE545R
ilié%f—.g@z#;,}ig‘gxf&xﬁ-gjéiﬁ.é@%juﬁ ...................................................... AL RS (5061)
ST
e 75 590 80 5 K AL A By R IR ) BB A e R REE T, % (5071)
TR ML N T I AR B B oot Tk, K (5081)
ATEESREGFFFEREEESKEA L THERRAAL——ANREGRIR B P]-oeeeeeneenns

....................................................................................... % ié,_/:}:%ﬂ):]’% R,% (5096)

ZREESHE
WAL EEARE G FiE—2011 AXRAFLAEFRALMA - OB KEF,EET,% (5105)
HAFIEARSE.CN 11-2031/Q * 1981 * m * 16 * 302 * zh * P * ¥70. 00 * 1510 * 37 *2011-09

EEEECEEECEECEEECEEECEEE

HEER: MR NES SRR K E W FEE R, Bk E k) BRrg LR sl, RAE e w4 0 FE 9% 1 b A REAT
e, B Ol s s E R TR B RGN A F W E R, 5 R0 L X W48 vk Y
i, FE BRI 17000 254, BRI E L2 —,

HERME. FaEEE BEZEME  E-mail: cites. chenjw@ 163. com



o531 B 1T W H N 2 Eie Vol.31,No. 17
2011 49 A ACTA ECOLOGICA SINICA Sep. ,2011

VAP, W, S, BOHERN. CA> f f 5S8R e ok A ol R fe AR R 2 EE TR ME RN AR A R ITAE S BN . AR AR, 201,31 (17) .
4874-4880.

XuDD, Xi YL, MaJ, Ge Y L. Acute toxicityand effect of Cd** on life table demography of Brachionus angularis and Keratella valga. Acta Ecologica
Sinica,2011,31(17) :4874-4880.

CH"WRARERELEMGRBRERLHPYaESERM
ERFITFESHBIZ N

R, BAE", B &, BikwW

(CERUTIER A P22 b, LA R YN SR L AR R EALRE, Jol 241000)

FE SR SMEERIEHIT T (2521) CF Cd™ X £ 588 B 56 1. ( Brachionus angularis) FI iR BE f FF 48 1L ( Keratella valga) (424 h
LCo M8, KA fr RS LRI T (25+1) CF  ASSIE 1 1. 0x 104/ mL 1984 8 0 56 i Myt R R (7. 0.12. 0,
20.4.34.6.58.8.100.0 wg/L) Iy Cd™ X £ 5785 R 4% Rl Bl f HY 6 e AR i RGBT T2 S B2 . 45 R RI, Cd™ X R
e ORISR £ FP RS IR A IR 24 b LC, (B0 90000 95.5 /L A1 231.9 /L, Cd™ YR BEXT A1 S Fe 4 AR N B0 R BAT 1
FIFZIE (P<0.05) , % i/ £ FF e sk fg et ) | 2 i 300 B0 R 2B Bl R HLAT R 3 52 R (P<0.05) . S X IRZ1AH H, 100. 0
ne/L ) Cd** 35 B AR T AR 508 RS s AR PN LG K 3R 5 34,6 /L i1 58. 8 wg/L AY Cd™>* (38 FAAR 17 B £ Y 4 A A QR
[f], 34.6 F1100.0 pe/L i Cd** W2 FEAR T MR o F 48 B i 2B A ER, 34,6 pg/L 19 Cd™ 50 25 BRI T i1 R e FR 4 ol 9 0 A
R, M RAS IO Cd™ 5 Y i U B B fe VRS HR A AR A RGTTT A S BON TS Y i SO PR S HURD S AN [RD T 5
KRR CA; MR, MR Py, ARtk EaREITH 28

Acute toxicityand effect of Cd** on life table demography of Brachionus angularis

and Keratella valga
XU Dandan, XI Yilong” , MA Jie, GE Yali

College of Life Sciences ,Anhui Normal University , Provincial Key Laboratory of Biotic Environment and Ecological Safety, Wuhu 241000, China

Abstract ; The 24 h LC,, values of Cd*" to Brachionus angularis and Keratella valga at (25+1)°C were determined by acute
toxicity tests, and the effects of Cd** concentrations (7.0, 12.0, 20.4, 34.6, 58.8 and 100.0 pg/L) on the life table
demographic parameters including survivorship, fecundity, life expectancy at hatching, generation time, net reproductive
rate, intrinsic rate of population increase and proportion of mictic offspring of B. angularis and K. wvalga both cultured at
(25£1)°C and with 1.0x10° cells/mL of Scenedesmus obliquus as the rotifers’ food were studied by life table experiments.
The results showed that the 24 h LC,, values of Cd** to B. angularis and K. Valga were 95.5 and 231.9 ng/L,
respectively. Cd** concentration significantly affected the survivorships of B. angularis and K. valga ( P<0.05). Compared
with the controls, Cd** at 100.0 pg/L decreased the survivorship of B. angularis, Cd* at 34.6 and 100.0 pg/L decreased
the survivorship of K. wvalga. The survivorships of K. valga were higher than those of B. angularis, when they were exposed
to Cd** at 0, 7.0, 20.4, 34.6, 58.8 and 100.0 pg/L (P<0.05). Cd** concentration markedly affected the fecundity of
B. angularis (P<0.01) , but the fecundities of the rotifers exposed to all the concentrations of Cd*" were similar to that in

the control. Cd** concentration did not affect the fecundity of K. valga (P>0.05). When the concentrations of Cd’" were
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12.0 and 100.0 wg/L, the fecundities of B. angularis were higher than those of K. valga. Cd** concentration significantly
affected the intrinsic rate of population increase of B. angularis, and generation time, life expectancy at hatching and net
reproductive rate of K. wvalga (P<0.05). Compared with the controls, Cd* at 100. 0 wg/L significantly decreased the
intrinsic rate of population increase of B. angularis. Cd** at 34.6 and 58.8 pg/L shortened the generation time, Cd*" at
34.6 and 100.0 pg/L shortened the life expectancy at hatching, and Cd*" at 34. 6 pg/L decreased the net reproductive rate
of K. valga. B. angularis is more sensitive to Cd*" pollution than K. wvalga. The sensitivity of life-table demographic
parameters to Cd*" pollution depends on the test rotifer species. The relationship between the generation time (Y, h) of B.
angularis and Cd** concentration (X, pg/L) could be described by ¥=-0. 011X*+0. 657X+71.719 (R*=0. 570, P<
0.01).

Key Words: Cd**; Brachionus angularis; Keratella valga ; acute toxicity ; life table demography

WRKARESBGRNET LR Z —, KPR cIERAFE, BAR KN EYFHNE, A% cd™
XSHEUF I E R E AR Z MR Bk L, & CA R T, TRIEsh Y i A k>, FEE
SERRRAE s MK B ( Pleurobrachia pileus ) Z#Is /> EE B4, ZHIHIE 3% ( Moina macrocopa ) %Ki 26
AOLE 16 R | %ﬁ%%uﬁﬁiiﬁiTﬁ%““ , A ( Daphnia magna ) (R ED RN G H HFERR R
(B. calyciflorus ) EARI/NT FFIG AR BB FRRESE ARG KRS TR

R VRIE S ) B R A, W R R IR i Z A, AR IR R AR, TR B
FRRAT 450 AxFf, ARFEFNEAEE AR FIERS KRN AR Ay R G #2505 T R B X 2% ) ) AL
TGy BiaRm AR T A R AR DL LIS ey R R R R AR TS T A KR T A i
HOUH5 Gy AN ) U 7 — e R B e T8 B A gl s B L= B, b e T K AR S R G 45 F A
ifig, UL, XERFEFEA SO0 TS e P i SRR EA T LA 8 LA BB L,

FA SN FEAE BRI R e F 8 B A IR AR i (48 U8 WLRRSS R S X T e W et 1) LA 5 v
KIWAGE . ASCHIE T EAE Cd™ X 208 e Ul iR/ B 48 i i SRR A ar R et 4 S50 s
1 #R5FHE
1.1 FeHARRIEAIRE SR

SEHS A S RS HUR A ST TT FEW, il RR A A HOR [ 3SR, S E N L TR IR K
(EPA) PN EEFEW, DL HB-4 BEFRIE2 BR300 AL T35 B0 K 01 0 & M ( Scenedesmus obliquus ) R AL X}
HPE T iR B3R, IR, KR HUE T (25+1) °C L H RO (OB IRER B 2 130 1x) AYPE IR ES 37 46 N 2R 4T PG
JALL A, WA, R OR S RS SRR 1 IR, [RIEEE A 25 bR — 0o Al 48 R R LR 2 THE B K
B, MR BR RN 1. 0x 1084/ mL 93 1 K,

1.2 I B e

S FTETE YHR EE DL CAP MR BT, [ 25 A b a0 A RN W) AR 7= 1 CACL, (A B4l ) i B T
TR B B R BRI A 2R IR /K T ) 954. 92 o/L Y BR, F5H EPA AR BE A 10. 0 mg/L
BB, T 4 CORRPRAER M, B 3 d BEH 1k, SEIRIHT] EPA ISR TR BE
1.3 ZAtkdtde

R 1 2R 1 56 i A9 04 50 45 SR A i R 10..0,25. 0,50. 0,75. 0,100. 0,200. 0,500. 0 I
1000. 0 pg/L 8 MRAERLIE, J3i 1 D= HIXTBRA , I HI AN 5 mL BYBEEEAR (fd FH R 7EAR I i
FETG iR 48 h) i T, BRI 10 RIS KAE 4 h IWE9%e B4 AT 4 mL IR, BHE 3 MNEE,
I EAE (25+1) °C L FHAROEIR OEIRERIE L) 130 1x) (IIEIEE FRA NG04 T, RN &Y ; 24 h J5 40 HIWiEE
TESE RN PSR TP PR AS R ASET 40 H , FIRER AL /R ) Cd> X A aS Ui LC,, 18 .
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1.4 ARl

MR Sk fE IR B LC M, B CI WRIE R E 4 7.0.12.0.20. 4 34.6.58.8.100.0 pe/L, 514
XTI (EPA) , BRI 3 NEE , SCERT, 2l th s SR 00 58 b BRI 10 MR 2 h IEETRZE
WA B T2 5 mL BOBEIEAR T DA &% N 1. 0x10° i/ mL BHEWER 4 mL R, SCEedrE
(25£1)°C ASOLIROLIEREE L) 130 Ix) MERIE RN T, SCRITIR)E , BERE 12 h Mg 0B
PR AR BB AR A7 155 00 S TR AL ) S ARE, FER BT IR Ak 18 Sl AR T T 16 B BB AR v O AR ) S 44 F 4k
SLRE, P HT IS B MEARS A TR S AR IR S HEAA T A SEIR I, B 12 h BTE R
DU AR E Y, 24 h i 1 RO, SCIREe 8 r A 4 O BHAR 23 AE T i Rk

RG2S BN Uik 5 A IS JAAA
1.5 BdEabE A4 ik

FI A ZHO91E Excel AT, SRH SPSS 16. 0 AT 4% Ir A5 VB IE S MR IS, XHAF & IES TR
5 LB 38 3 T 25 0 T RN 22 B LA (LSD ) A 36 40T 45 VA J3E A 5 245 11 %) AL ] 10 25 5 B 3, %o W e i 2
TGS SHCE CEWRE RIS R IEAT I HT 38 FIAAE 7347 1 19 Kaplan-Meier 4357 25 ¥ B 41 5 25 (0 B4
Z V%S HUAE I B (] (9 2 5 b 2 vk
2 ZER551
2.1 CA™ X 58 A HUR N R e P 48 d iy 2k Rk

SRR R R, (25£1)C HAOLIR BT, Cd™ X M2 R 5 fu 4l AR R i H 4
WA 24 h LC, {535/ 89.2 wg/L F1209.9 wg/L, 95% BASBR 90 67.0—118.3 wg/L il 146. 3—
331.1 pg/L.

2.2 Cd™ X5 B 40 HORT il R fa F 40 HA7 3G S RN 20 SR 1 5 )

Cd>* 1 B X T AP 4t RO FETS R I B A5 ( P<0.05) . SXTIRAIAHLL, 100.0 pg/L Y Cd* i 35 A%
T R BRG], 34.6 we/L F1100. 0 we/L B CA>* G FRA% T ibE fa B 46t 077 1% Ik a] . KR
CA* MRPEN 12,0 weg/L Ab, FHAh A5 v 4 RGT R il B £ R 0 R P A7 300 o) ) S 3 K T 29 R 50 U A7 T
IfE] (P<0.05) (1),

CA>* M B %o} #7228 2 46t 1% B Al A W B 35 152 ( P<0. 01) , (B4 Cd™> ¥k 5 41 5 %) BB 4 [R) 3 TG S 5 1)
ZE5, CA MR X R fo FH 4G U SR T B R (P>0.05) . CA™ ¥ EE R 12.0 pg/L F1100. 0 pe/L B,
o R B B A 2 i TR A T A R SR (1)

2.3 CA™ X o R gt R ih R fa B 40 OB A RGeS 80 e i

Cd™ ¥R B X 1 28R R 56 U PN BT K R LA 35 W 52 0 ( P<0. 05) , XA w28 AR g % AR [a]
FUFARIBAS R TC B E T (P>0.05) . SXHRAALE, 100.0 we/L 1) Cd* B EFEAK T 28 B 5 dUig Py 5L
KRR,

C> ¥ FEE 6T ity R A R A i BT B 0 2B R R AR (B) LA B 28 520 ( P<0. 05) |, 1T 6 PN B3 KR
FUEARIR SR LB E M (P>0.05) . SXTHRAAMLEL, 34.6 pe/L F1100.0 pe/L 1 CA* B F AL T MR
A A IR, 34.6 pe/L W) CA*™ W BRAR T iR M F 48 A i AR 5 % 34. 6 pg/L AT S8. 8 /L 1)
Cd™ S FFAR T R Y 48 A AR TRT (R 1)

MR T 25 W R iR, CA WX & A RG2S L B E W (P> 0.05) , AP
XoP A R A B i) AR i B ER RS AT 38 R AT i 35 152 A ( P<0. 05) , Cd™ ¥ B e H b 2 ] 9 28 B4 F X
RS AT RG2S EIY T WAL (P>0.05) . PRREErh iR A S A TR ] R AR i I R A
K, MR R R RIRSCRK .,

AT R, 2 Cd™ R 7.0—100. 0 we/L i, f2E B AR (Y, h) 5 Cd A (X,
pe/L) [ HIZEAHE . Y=-0.011X°+0. 657X +71.719,R*=0.570, P<0.01,
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B. angularis K. valga

12.0ug/L 12.0ug/L

“1(12h)Y)

0.6
0.4
0.2

20.4ug/L

20.4ug/L

Age-specific survivorship

Age-specific fecundity/ (

L4
34.6ug/L 34.6ug/L

v b Q

58.8ug/L 58.8ug/L

100pg/L 100pg/L

0 48 96 144 192 240 O 48 96 144 192 240
Timelh

AR CA*RETAREBERAM MR AR AMGFEERMEAEE

Fig.1 Age-specific survivorships and fecundities of B. angularis and K. valga

3 it
CAMREREN, 7£23—25CTF, CA™ Xk E B R (B, urceus) )24 h LCy fH R 7. 60 mg/L'" ;5 £
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25°CF, CA* XEAEE R B 24 h LC (509 37.7 mg/LM"?) | SR8 45E B46 d1HY 24 h LC,,fH M 39 mg/L" |
X 25 £ %6 . ( Philodina acuticornis ) £ 24 h LC, {H N 6.2 mg/LM™ X FORIE (D, pulex) 924 h LC, H N
0. 122 mg/L™ o ARBEFEH, FE25°CTF, Cd™ % 1 58 2 e Ho R B8 f Y48 Y 24 h LG, (63 3110 89. 2 pg/L
F1209.9 pg/Lo AU, BT A28 RAE Bt Cd™ i BURHE e s R 2 Ah, A4S dUxt Cd™ (9 BUS M 435
FORTEET 5 6 FhEe o A 288 R AR AU Cd™ 1 UM 5o, b R e R 8 SRR 2

£1 COREMBRERLOAMGRGRRAESEE SEEE AREKE HRMENERREENHMN

Table 1 Effects of Cd** concentrations on life expectancy at hatching, net reproductive rate, intrinsic rate of population increase, generation

time and proportion of mictic offspring of B. angularis and K. valga

I (/L) A A PR/ 0 . RS %
Cd** concentration Life expectancy Net reproductive rate Imrm_sw rate of Generation time l,)m,p ortion (_Jf
at hatching population increase mictic offspring
fgRE R B, angularis
0 72.8+5.9 2.7+0. 9 0.4062+0.2017 51.1+5.0 0.7+0.7
7.0 89.2+3.8 2.1+0.1 0.2746+0.0413 68.7+8.2 2.8+2.8
12.0 73.2+7.9 3.1x1.0 0.4007+0. 1179 69.7+14.9 3.4+3.4
20.4 70.0+2.4 2.0+0.7 0.2578+0. 1904 62.3+12.1 11.5+11.5
34.6 73.6+4.9 0.8+0.3 -0.2956+0.3274 37.5+4.7 10.0+10.0
58.8 85.6+4.5 0.8+0.4 -0.3274+0.2648 52.7+8.8 3.9+3.9
100.0 54.0+13.9 2.4£2.3 -0.9207+0.8877 " 43.2+13.1 1.5£1.5
MR 42 R K. valga
0 124.6x15.5 1.9+0. 3 0. 1774+0. 0405 83.2+6.8 0.0+0.0
7.0 106.2+4.8 1.7+0.3 0. 1540+0. 0503 75.1+1.2 0.0+0.0
12.0 118.4£7.7 1.5+0.2 0. 1006+0. 0479 88.2+1.8 0.0+0.0
20.4 113.0+7.7 1.3£0.2 0.0783+0. 0496 78.6+1.3 0.0+0.0
34.6 91.7+6.5 = 1.1+£0.2" 0.0260+0.0611 72.6+0.9 * 0.0+0.0
58.8 111.6+7.2 1.4+0.1 0.1077+0. 0296 72.2+1.4 * 0.0+0.0
100.0 91.6+6.7" 1.2+0.3 0.0355+0.0792 75.7+1.7 0.0+0.0
* L5 [RIFPEE HLRA o BEAFUAR A 35 25 5 (LSD 2 LL )

— VR B KA TS e ) W 2 T e R AT ) A A B B RRAIR T 0 A B R R R PN B
Kol 2200 5 RIS RARML, AP, 100.0 we/L 1 Cd™ S REAR T f 58 FE 4 Uiy g LA %
34.6 pg/L F158.8 pe/L Y Cd™ 3 FEAK T il BR f H 48 s A HHEAR B[], 34,6 F1100.0 wg/L 1) Cd> & 35 FEAIG
TR T A R A A IR 34,6 we/L Y CAP* W RRAR T R A FH AR R AR TR

AMAELINE PRI LA AR B R0 B4R 38 B 7R SZ RE DA SO, AR R A A I o L A A
BUINF R A SRR RO A R T AR DR R 3, 4-DCA P I R B AR K Y OB TR
(D. hyalina) W AREE /NI AR JE 25 ( Cycolps abyssorum | Eudiaptomus padanus ) %f B 4> J& B B8 A A9 S50
S AR I B HOX R R R T R A R SR e RO Ak 2 5 ) A T AR R R S, A
AR ERE I 0 SR AN AN MR A /N B e X 58 A 2 ) SRR P A T TR Sk G 4 DR S A 0 I I AR g
SR AT A R R, AR RS R L R R H B 25 AR R A SR X R
7T (SSRIs) RURUBRIETR ) | ASZIGEE AR, M 24 h LC, ERNELN K FF , Wifhstdih | MRS M
SR A HOXF Cd™ M BURPERCOR 5 T NV A B 38 A= i S R A AR I )X 3 S A ar R T # 2 H0R R MA
BRI 580 A BN Cd™ P BURMERSSS . 1 TREE N B KRR LR G TITA A RSE— 2R A 1
S, W AR S W PR AR R R UE AL, TR AR =2 A e P o PR3 I3 S oy ) — A R A8 A
L, Bk FORE, M8 R AU Cd™ 15 Y US4 h 1 fa P 46 U

A% HUFR) 5505 Y 3 5 SR VR S ) AT e | B R e ARR A8 S T 5% el V7 U s R R sl 28T A
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VE45H9 . Haven Fl Hanazato' ™ & BUAEZK BRRR AL RIS HORI 5 Yo I, 56 HORIAS IR B/ NI AS A1 28 R L 34
Horp g — A E 2 N B 25 D R/ N PR T sh ) SRR B . AP D, i PR 5 T A A A SR ARG
F o RS Y5 AURSS R B 5 X [RRE B3 36 76 A ] (9 BRI 0 T A S8 2 4 i ps 5 T il bl f P 48 O
KA

o U A A RG2S RO 15 Y i BURRE & DX 15 e ) R S SRR T 57, Ferrando 55177 R B A 58
SRR RERG R AR Lt AR AR 1] A A i 99 28 S UK F6 47 5 Janssen 451Vl Chu %51 % B BUHEKOREDFA
SR REURATERIR , W RS I BA KA LOEC B, AMTRESREN , & LR G TS HOH5 iy
FRURRE 0 PR A SRR AN AT TTT 575 A RS R T ) TN B0 IR JE X Cd™ 5 BRI S 8, Tl i, 1
HUR G AR A i S RHEAR I )X Cd>* 5 YL U 248
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