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Major input of copper to farmlands and control for its pollution risk
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Abstract; Copper contamination in farmland soil was paid more attention accompanying with worldwide concern on copper
health risk, especially incremental correlation between copper level in blood and incidence of cancer. Copper is necessary
for plant physiological functions. However, plants are hypersensitive to small quantity of copper, which enough results in
disturbance of growth and reduction in yield. Derivation of contamination in farmland soil, which resulted from different
agro-technologies, including applications of livestock manure, fungicide, reclaimed water and chemical fertilizer were
discussed. Swine manure enriched in copper, which was derived from copper-additive in forage, is main issue in heavy
metal contamination of organic manure. Spray of Bordeaux mixture on fruit and vegetable to prevent fungi is another origin of
copper contamination in farmland soil. Characteristics of the adsorption-desorption and mobility after copper input to soil
was summarized with emphasis on soil physics-chemical property. Effect of crop and land utilization types on copper content
in farm products and healthy risk triggered by ingestion of copper-containing foods were discussed. According to agricultural
practice and principium of copper input to farmland soil, effective strategies to control copper contamination in farmland
soil, for instance, biological medicine is instead of copper additive to swine forage, reduction in application amounts of
Bordeaux mixture in orchard, and legumes and short-root crop are not encouraged to cultivate in copper enriched farmland

soil and so on, were proposed.
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R A 3 5 Y B S BUR P BRI R E , AR N BEREERE TR DR RE, E Ik
REE TR ANE R IR, R H IR R EE 2k, AR AKRLFENHED RE, HiEEXR
BRI PR BE 2 BT 5T 3200 , AR 38 P K 8 L8 SREIE R R AR BE A ERUR 44 (FAO) f it 7
TPAHL( WHO) B H BB FEABRET0.05 ~0.5 mg/kg RED  REXHFKRABEFBRAZNE
% 2.0 mg/d™ A ORI B 200 mg/kg RES M ABIE?, 2006 4E 1 A 25 B, EEFBRIBER A
B RS YRR RSP AS SO, T B AER ARG . TG ARBARKEL L 5%, KT 21E
AFBEIEANRENS R A AR,

REFTRT L B R RIE 15 ®1 PEIRLAXEANAAEE

Table1l Copper capacity of Chinese major types of soil

R, B KA R R, T LA + S e \
B, HOh AT 200 HIR, BEBFREN T oo Fixod mumber PP (& (b )
/(b -a) o RELFATRERBERAE0.3~70 —— L —
mg/kg, K5+ BAFBRAMLES ~50 mg/kg (B o) gt s © st
) ETFREEER ERE _GREE" ERE 75 2568
GESIC SRR Loyt T IE L S 100 1926
BLRARGAHFAMIET, LSRR ERE 20 23643
WSRO R R ERRE LB i -
et Ak F B4 T e 2 B 1l A 7 3 o0 it
BHNRE. BRRASFRETETRLEDN  as 2 8205
o BT e R B B, W F AR BI4IT5  Yellow brown cart 50 085
et AT SRR B A B, s 210
1 A AT B TS ot N -
S R Y R MEEMME N AR A © st
DERTHEX YA ETIRRNERNE, f2S 75 1770
AR A PR B AR S PO 0 2 R AR, 100 1328
WA R AR SR AL A LR, IR » 4107
RN EIES SHYDEAAIPRILR, R g i o
R EESYRAIRH" . Akhtar 25787 3 E B9BF 100 .
FLERET, T REER AT L AR s 2 s
2B A RILT A MR BB AR A Lot rod car 0 1269
1, AR I LR T (59 HAPS TS 4R iR 8 7 846

100 635

DNA %54 M CND41 [t R FE TR x4
WS 5B A R L Kt A UMD R R G R0 AR YA . REXT TR AER AL
DIRRT S , S EA AR (B8 AR Y A K i A B4 T B AR , R 0o BR84SR AU, R
B4 (29 150 ~300 mg/kg) BRAXPHEYI= 435 , B YA 1K 200, A7 B 5 R

Y R R R R R SE VA A SR AEY  BhE B R AT R
PR R TR — AR IE % 4R i v S T I P9 (0. 001 ~ 1.0 mmol/L) , # # Xih4 i R M S % 0. 1 ~
3.0 nmol/(g-h) (FW); TiZEB 4K IE T , R UGHE T 155 6 ~500 nmol/ (g-h) (FW) , “¥e BN " ZEHH
Yrxt IR RBOI R A DA B AARBE, BFSE A 5L R B B TR W Bl 1 2 HE AT B R B & 3R, Michaelis-Menten
J7 TR BEAR P b A AR A XA B R et AR T
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SRTEAE Pk PO 19 % W53 % 32 B 4 5438 T ( Copper o
transporter , COPT ) f) /™ #% Y842 , Dancis SF7EBE £} HH 15 3] s
CTRI ERRBHFEE T RBIEBRRURHEBETE 5 LT
MR R E R E RN, SR MAR 20 u,

HRXH

content interv.

WL, Kampfenkel Z7EBIRIIF B B BIGBESE 2F 31 ey
3BT COPTL 2, B M & T = 9 I i iE T 2 — 45365
M AEE, HEBAESRRET A TR E nesr
B, BIEBRR S RIE, R BIR S S B D e

iz (COPT1-5) ¥5E j5 R , Bk COPT4 4 HAth 4 5% 142-188

BT S R R, FLAEZEAI DA BAR £9-0%

HERENEED , FPHEYR R RIS RN o 200 200 500 300 1000
FJa 75 2 i 418 ( Copper chaperone, CCH ) 3K 8 77 4 518 Frequency

HIARABETERE, #AREIENIER#TT. W8 Fie. 1 Copper background frequency of Chinese soil
FFHREBEEARI AP, CCH EE R h 541

FHESEHREEAFTENENEARSE  dk TR, 7EHYE 28 T B4 R Rk Bk
WG , fifs s FAa a1 B8 UMERM RIS T 4ERe 18 Y 40 M 9 A 0 748 , R X A i FE R 2
XEEMER,

2 RETEPENEESRIE

2.1 HFEEEFMEIE

EREEENRVAEER T, EERENEIIE—E S IBEERESNN XN, REEERLIERN
MEAEZEM, EHTESEFENENERA RS BEHK , AVEEESRES, TR 2R AIEA T f
HEBEHERIG . EERHEFF I ESHAR, EAUNIELNEEFEVY K5 BRE, DHER
BV 5, 2005 E R EHE A ERER LB AR 5. 033, 1. 416 423K 3. 727 {23k, H 1996 4F- 43 Hl3
39% \28% F1 57% " FEEMAIY TSR RE B RE-E B W KB, MREARLIESFEY
AR BT ZER AU IS A RGBS M TR A KBTS RED,

EELEFENAYEFAEENSEEARNEMEREE, FEEFMREES (NRC) EEEFIREPIEH, K
S TFERN 0.5 mg/kg KE LA™ (B BRI L 458E MR EC SR, 55 527 B A ok
FIVR IR IE % 210 20 ~40 1%, 52 H B rh 4R YR ) 8 5 T 1% 400 mg/kg™ 1B N8 BT HERE 4 K A0 B
13 TR, AR B S R EL L E SR TR, 15 B e 3R B 3R 35 75 Bt (R B 1 53 .o
T e P G S AL TE P B R MR P BRALAE 5% 22 ), KRB A ARG R 2 — TR HE I AL, BB BB o BT B
FEERBRERERAEAD >, nR2 iR, REL2ESHNESHRENEIERAS PHSERAESRE
7 BEEHES &R AR 10 5, 24 85 & B RINFRFTESTYH 20 £5,

BRI ESFESLENOHE—-EEEAUAE N IFFGH P S, T2 KRB W BRI 24
AR R, BN BRI A = B IR ; T SRR AN BB MR TR P = M N B = H i, B
AT EZREH, HibRRERSHEIEAEMEBEETRLHBVEERANEER L, ZBETRIHE
B E SRR H AT Qe R,

X B 2T R ERA T, §l A YA YRR PR AR BRET IR 35 29 BUAA R A i B H A
HIMRBIAR . BN E B R FELEA W HEE RO E , FXT HAbAE B 5 AL R — R v 75 B b
KRESBEYARKESY, BLB RN ASSHAEYASEEME, Rh U T H S E RS,
MARES MR TR RALETES, HR 3 ERS(BRBREREAD BEENYE S SHENEGS) T
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RERUCRA RS IR . E X 2T I R IR AR R B, W A B v 5 S G, T Bk RAL I 4
B EIG AR SEA R TS B v 3 A B #5205 , DTPA-TT SR BUS vk
HH HESERE AT B B T B, ELEAEE AR sh i 1 B LAE B R A VLA A S MERE AL, AR I S YR A
FREZERIE A SRR s 48 SRR SR AR T A 28R R I BUTE R AE RO R o A sk
PEBREYXHRAN R M AN RRE, HEE S & S 2@V RLE BT, ETFRMEEE SR
R AR A BB BB U™ AR T RIEMER £ KR T , RE- G By 1L TR E
e AERAL AR REE A RS AMBERR R . ESMNOTTREY , 518 RUR B 75 S KAt = 05 X
ML, K B FESLRENE S BRARERER 40% " BE B EEEESMIGR B ESRENAKE
WERRE N ERZE,

®2 REFTESHAEMANNASE
Table 2 Copper contents in major types of livestock and organic manure in China

i) R 3 FIE HE %30
Type No. of sample Mean (mg/kg DW) Range (mg/kg DW) Reference
P 29 452 10 ~ 1742 [34]
Swine manure - 489 - [35]

15 421 92 ~1082 [33]
3% 2 47 9 ~437 [34]
Cattle manure 269 27 24 ~30 [36]
F3 15 29 13 ~59 [34]
Sheep manure 106 42 36 ~48 [36]
P 47 188 42 ~775 [33]
Chicken manure 128 52 42 ~63 [36]
B 31 27 0-~116 [34]
Straw waste 84 13 9~16 [36]
Bk 8 175 28 ~589 [34]
Sewage sludge 59 486 29 ~3068 [37]
B 12 99 15 ~786 [34]
Stall manure 84 28 24 ~32 [36]

2.2 A

IR 25 W e B BR S K S W P 0 JR LR A A TG , B M R RIS R 1, AR 2 7 B B W Y
Ry PR EEN, R R R R RZ . HAREREE T HY R SRR B0
T, BRESOR RS R TG , 8 T T AR AR 58 A A, [0 ok 25 1 T 2B 9 1
Mo BTHEXMEYERKBIERARE, £ ERRSW A2 E SRR, 578 R W L a4 E I HE RN
TRERHR R R A BOT v, R R R SAE MBI 6 R, BWIE R A 15 ~23 keg/hm” , FHHETHA T3,
W 4F £ S bl SRR I 10 me/ kg™ o 40 3 FraE SRRkl A = o, Fodt 55 AR 5 W ek SR AR £
BB AR T R AN S A A R AR R N B

PR Z WA & A B HH AR RTRE T, K FE TR BEM b FEA& b, A EIH ZR
FETE LS BARARE LERAENELFNASTEFEELER ERERERE, ETR
BT RLREHPRESBER ST RR LA M &2 MBEIR N — B R A AR, Li #E, KB
IREWA S BRHERATHETEEE 1.7 my/kg, “HEE FPEEHERAHANRF SR ;T Darriet %
NERERH LR AR, ESHANR SRR R HERA AN BEEREY , REARER
#2553 5T EMBIRANREA AR, B ST REMIL, REERHRENGRTREDTRARVRSE

L
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£3 RUEFZRASEREF
Table 3 Fungicides containing copper used in agriculture
=4 AR RE FEBRRE
Chemical name Trade name Type Major diseases
BB BREW R FALFREH] RIR LR B BN
Basic copper sulfate Bordeaux, Gaotong Inorganic Anthracnose, Ascochyta glycines, Peronospora manshurica
A0 TR R FALFREH] B BB KR
Copper hydroxide Guanjuntong, Quancheng Inorganic Canker, Erysiphe polygoni, Cercospora sojina
FALTE4H PN L FALFREH] JB 297 BRI B R
Cuprous oxide Copper-master, Shentong Inorganic Rot, Early Blight, Pseudomonas glycinea
AL 0.1 EAABH AR BRI
; } ) scochyta glycines, Phomopsis sojac, Pseudomonas
Cupric chloride Wangtong, Rentong Inorganic
lachrymans
W AN HHLAEH BRI SR JE AR
Thiodiazole- copper Longkejun Organic Canker, Brown spot, Xanthomonas vesicatoria
HEM HRR HEAIE HHLAEH BRI R
Cupic- amminium complexion Xiaobingling, JundubiKe Organic Canker, Anthracnose, Fusarium bulbigenum
gt S RER HHLAEH BRI AR
Copper fatty acid Lvtong, Lvjunling Organic Canker, Anthracnose, Xanthomonas vesicatoria
AR ERSH LRI RIS HHLAEH BRI 80K
Copper abietate Lvrutong, Tongzhuangyuan  Organic Canker, Anthracnose, Ascochyta glycines
AR 843 FREFI HHLAEH 29 R R B BT D3
Copper humate 843 healer Organic Rot, Canker, heal
=R BET = . b= b
Triazole- copper Fenxiuning HHLAHH Organic Phakopsora pachyrhizi, Erysiphe polygoni

MG B YIBER A BEOR U, REE R B B R A 2 — TR E B An v AR LSR8, B N SAE A\
W B IR— M KBINR RS, IMUEF R AR LR T RE X, AR R Z 2 /Y fE X
FIH B R TR . AR ], AR S SR BB, WA NEPNRSA IR , (B &
T T BB AN R ARSI EE . EREFEFEROBEEWHHHEZH FEUZ—,
AR SRAE R E th 2B A B g EE, AL RBERERYER THRHEREZARSZRN
AT ARt R IFIE I
2.3 VKA KR

BER TG KA TR MRS 5 R B KERA7EE — 2 N3RS R XU, B LT x5 K i bUE
AL, A PR K AR R VR R B o 5K BT AL R BN AR K, A K IR A AT DAFEAR R
R R RER K REREPRE, 3 TERFRT AL LEEERE LB BREAHEEKER
R B AL TR B B

TSR HRIET 43 R A S AR AL 15K o 5Tk 5KM L, A TE TS K il & B8R, fEEFTBKEa
BB B B A K T B — MR AR, B — B A K H S B R T TR S A K. RERE
FRIEWEA KT BB T 3+ T B AR, B S R B IR & BRI R . B B ERT g b
BRI - R T X B BT 45 21, 45 30a BiM b, 5K Xk F SO SR & BN 24 25% 7, /N ke iy
WERGREREMMEE™ . HERFRRATEKERX R, HE R h A RRME, KRS RE
FHERE(0 ~20 om) ™o B, R KR 6 G & B I TS /K HEA TR S R — S I L SRS e XU
B RFA K i & B — B IE WK, B F A KRS & S B AR R T5 5 B RTEE LU E . BE
BHREVKFIR H 22 ok A KB AR A WS, A K B AR B B4R i, o AR R s
RITOR . B, AKX L3RR ™ B 75 e RO RN 24 R AR E TR R R —.
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2.4 LB

AN AR AL B i . #E40TT 2005 4F 3 = # Ak I 248 it F & 15 4766 7 1, 5% 1995
SEMFAREM32.5% ™, WAMEUEFESHELBIEEE. WXARIBX ILRE W2 BBRKME
PSS ERERTHESBSENESREN : KEMERARPR. R ESELRSENRT
R LR & — RobniE B AUk B FRE (B B A R B 4 19 P 3 & B X, 71355 10. 8
mg/kg F1 7.4 mg/kg'™ X SESMUIES & BRI MG A 3, Salali SEBIF R, BRAE B4 0
HREMBENRES BOERT RS BREmREE™ . AT AR R, IR 48 A SE
BB LM EERE, BEPRSERRURESHATRNTZA X, MEAEPHS ERR N6
RAFSBRPFHFEMNEBSEEERESIEN ., A% BRiHRA SCRRIRE RGN S 30k B 8615
Yo BH BEBNER LT,
3 TEERER R -ER BT
3.1 RHIEPHEMRM-BRIT A

3 R A A AU B T HA 2T A B L B AR B 4L, IR B R 4K 8 T A 7 3 P i L2
5, BT A R B T R B - A 0 A WA Mt SRR B AT — AN SRR
&, BH-BRSEREABTHEATBEEERNZ—, BAEEHE 47E 3 E WA Z R R 2L, Rt
P A RN EERR DY, AP OR R, T 5 Y A DLR A B ALK B
B TR (CEC) #1 pH (E R M T AR - M EER T, MAMmKE LG, T 1%
B ENWETEAL, AR BT TR B 2R T , XA NIRRT R B -5 SRR 3 A H A BT, B R e &
W R, BT A YA B R A Rk, B R BT B T E e B Wil B e h TR,
TREWE T AFRA VYR K 7S LR (DOM) Xt + 38 5 4 B % MR 9 B2, B iE B 78 R V8 35 pH
ERYRTHE T, DOM M 33 Bk & pH (B M EHE T PEXH B TR I o X b 4 8 T B 0% M- 47 o
TR, — 7T LU Langmuir 1 Freundlich HEXH 5. EA 5K, Freundlich 772 . Langmuir 7 #25E
B A R T R B T R R R - AR R T R PR AT xR R TS Y TERE T, MR E T A
TR R RT LA RO A B T IR P A T B, X B R 22 W SHEY R AR I AR A . B
1H B KRS B A 8 S, R G4 A L o B R A 7E P 0 S B R T AT 38 0 - o B R
Mt TEEA B A R R B T &
3.2 +EPHNREISN

FELEFHBEIEBRE MRACERGELEEZEEE, MM RELEFHNSEM G E WA
KO e HRE  BRAE T B BN, B — P ERE TERELEREYREANEIE X ENREY
BT, J ek Mg B S A YVUR, A VLR 5 BA SRR R E 7 RR8 0 , T B e - stk it
BRI EE AR T SR, S5 YR IR E S FE B SR AR R AR , BE S
FEERBAA R L ERANE ERAHE N EREABRARZRNERNHE MANRSEHEIESE
W EFE AR E TR (GB15199-94) iR AR K A/ NEAPR P4 & B3R BAR o BIIE AT
48 A X R S 4 R KRS R TS e TR S R AR BB LR MERE T EREE T5% 1
HEF, WA R TS S X P RKREREOR A S BB M RE 3 UL, BAM TR, BEA7fER R RS
g™,
4 RIEMESEREERNE
4.1 AFHBKRF=RHASE

ARIFPRER = MEA S BZHE R, IAMUS =+ A E EEAR, W5 R= M B S mEAT
5y, EEBYEREICE (ATSDR) F 1990 XA EWH S ECHPHRE, S PHREH ST ERHERN
2.8 f, KREY 2.1 &7 BB R A KA TR ACR MRS & B B TS E RS A RS
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ABMER, Bl TRRMGERSKERR, B MR SR AWK ERT A BEESENRM X
RE=HEAGENERN, EE 3 HEMFERTRAR™G . SHTERHRDMK 64 Fayhis
BHATHNT BRIV S BRI EWRKRELRE L NSE R EMLEMR™ o /5 et
W EFHSREI M R T, IR R TR & B 88w T M SRR LRGN, MR RE L BE R
TR, HRKAGRZ AERARE RKERS BV MENEHREER, TREXI A3 K ME8
RANAEZE(BE.BEME) , HARZRE (AL . EAMEREE) . LB R BN R, HRERE
S BHBART . Olivares S XA T X ABER) A % & FR = WA RO AT A R 2 5 , K 3R
FRE BB E BT RS ERET

G BRI BT E TR BN RNE, IERE R EES HAARFAR YA RZI(F4) X5
EREMBABRRNAERRBAEERR, KO L RRATB RN 85, o N HIEARERIKFE T, AT
R AT R,

F4 PENMEMEXRBENTIESERTR
Table 4 Major agricultural products enriching copper in China and other countries

WA X WARNE  RERE AR 27 30k
Region Time List of farm products enriched in copper Reference
‘ . R RE 0T
"FERM Quanzhou, China 2002 Soybean, Mung bean, Tea, Peanut [75]
. . WET 2 JEE B B
"B KY Changsha, China 2002 Kidney bean, Haricot bean, Peanut, Mushroom, Capsicum [76]
U . |-G CRCINCINGY:: N =R
L5 Beijing, China 2006 Soybean, Pea, Cowpea, kidney bean, Potato, Amaranth, Garlic [77]
. RE Bk EAE BT HET
A Chile 2004 Lentil, Walnut, Peanut, Almond, Raisin [78]
[—— T N TR R o1

Soybean, Locust, Onion, Okra

4.2 ARETHAFTAT HEHEAEE

TEAERRAFETRT, HATELZHB R, U Chen EXFRMR EZEHENRASERAELN, LT
AREBIX IR X FOAR L, SR Bel A F2 6 ¥ e B o 7 B B b R PR 2 B, P4 H 0 1 15 2 39. 0 mg/kg AT 19. 8
mg/ kg, T4 & BEARIIAHE A 0. 77 mg/kg'™ o M BIAEBFIT LN HL T A IR 3] P A 2 + 8 4 v
BRI, R TR R R S T A A RS L SRk RS LK, TR T B3R B R S
AN FIB LB AR L IRAHIR R o WEF B AMALT T MBI 45 2 T LUK DL 1
e, B B R RO T SR E AR R S IR S BEB VIR, RE AR E 5 i SR E R R S5 E
WERR SRR PRFARER RN ERRE, RIS, EAG SR RE SRS ], DB
R FE B, i T B2 E R X SRR TR, 3B R S, Yt 2 A R B R SRR TR, B
SEHHERER T RETE HEER
4.3 XTHIH ADI{H

5 H AR AR (Acceptable daily intake, ADI) JE38 NG RBARFEG BY T, XHERM T —HAEE
T2 AR BRI 8 , — BRI A B B N B8 M3, By — i A me/ke IREE 327K, ADL{Hl =,
DU B R B, WHO BLE R4 A AR AR EFR 1 1982 4R/ 0.5 me/kg (AT HEZ 1996
AE1 0.2 mg/kg PREE ™, BT ILE 5 B B AR A T BB S X A BB B A K e R B T 4 R P 2T
B 2 P, R -t DA AN T 5. 0 B BRAOAR Ml B BROEE  J8 , Th 57 91 L P K FE 3R 7™ o 0 75 B ) WA L 1) 28
Wi, REREEFRELBEWGHEER RN FNERARRER 2.0 mg/d™ I RREABT ik
W 60 kg HypniE, #ESAGHH WHO B9 ADI{E2Y 12 mg/d, i R E RIHELS B 29 6 4, X AP B A~ R E A B9
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NEBA R E B, WL Fr 8 DU R TR R & 4t A Lo T EAMBO B — T Al Blan , 2B N B 4R
BEFAMBAS T, UE . E2. 44 KR A AN 3, BSRMA TAE B MG He) ™ iR E R R A4
BABRESEALESNEE, URSEMAY 8 E, BHFKRARBERESRHU SR ELRE

RAEA RELHYHER M ADLEXN T~ LR R Z2 R —E RSB BRI H
A &, HIE R BRI, 5% ZAt AT B DTS 7 BRE A 2 PP AL i R R X B FRIXURG
5 EHRH RS RAE R E R

I 2 AR 7EAR B SRR RO 5 Bl 13- RAE Y- AR R I e R B R, BT RO T SRR R
EE S/ AYUE A K AR E , 7 R0l 78 shim AR B 34 5 W Bt - I 5 SR BALAT
J& , SBHE YR RO BRI , S SORFIR /5 , RPEMEY (R TREVNESSER 2
BREEANE, KT R YR BRI TR A ER - EEERE.

FE IR LA
Application of livestock and
organic manure
5K
R Wastewater irrigation
Az s
Agro-activities R N
R Farmland Human body
AeneriE i
Application of chemical fertilizer l T
e 5 (2] A
_%Eﬁﬂ]ﬁﬁm o Crop Agro-product
Application of fungicide

B2 RELE-RFH-ANEREPRBTIB®R

Fig. 2 Copper translocation derived from agro-activities in the system consists of farmland, agro-product and human body

H T A 6 B 75 1 DA % 3340 75 e S 1 B 1 R, A R - SRR ™ i B 0 95 e T A 1
AEFRARKER. RERRER SRR T M A& 87 R E A BERCR B b= &
BHESEFYNR BT R LATE, T AT 5 1RAB R R BT, B IR BUME 1676, 72
R ERENESEFYEEATRE,

(1) FRIE B ARLE R AR b 42 N R FIEARDRHGS 5 8 BLAR 4] A CGRT DR BT AR B IR B BN ) . B
xR G EE 2600 S UK B 3RS R A, B BOEURA R BB IR A B AT L AR v, )
FEXF R TS0 B SEO AR EIRRE o 534, B & PR BORSURD AP ol 3 F B AR B B im0 o

2) BEFFESLEEEARVAVIERNEZER, A FE SRR S —ERBGERSE, #BEE
F 2 B WA THE AR ALAL3E 8 B TR R AR I ™ 3 TR IRl A P TR BRI AR 7= 75 e R,
B AR R FE AR, HIE A R E AR R S 2R AR IR TS R RS, FHm R H & 1 R BOR
SR G| R E S IR G A YU A A PR 2SR, IR1BE S 24728 M ai gt ALt 2,

(3) BIBREBANEHRAREHLE LB FEYARTLAFREN, BEREAVIE BIERET,
X PR Z AR BRI AR, T WL F BB R SR T BSERRRFR- AR B BT, B
b, RAPIE B8 N AERR I A 2 R, REAR AR F- 4R AR B B R B W B B K BUREH

(4) FA KRR TR E R B B PR AR SRR R B d & Bin B R B —, o KA R
ARl IR PATCR TR K AR HED o 2% P A2 K 8 IX 0 7 2% DR 3 o L, AR 4 R AR ) AP AR Y SE B
B OUA TR AT, ARG Lo i B A IR H 3P, A LA A FhoR YR B P A K — T o8, B
AR IR HER

(5)SMREHA TR)E , H BB RS LB RA “ B8 , B AR R Y SES , 3R ABE 38
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EREET ™, WK A ATEIE G A IR IERE R Y, SRR R BRI I 2R E , M X TR
B2, Wr T RE RO E 8 .

(6) HYB R LR EHBEAMR. B ERRE R R SR ST ZE oy R LR B E R B4 F B
AR, TS RS E B WBUE T — R, I WA ™ Mk ™™ R T5 i+ A
HMYMEE TR, N TEEZEEREEERERE, U EEY T AT 55 R ESRE, RE%FHE R
H A5 55 | L B IR SR

(T) 34 E REB R KT 2 W ISHRI AR E , D IE5075 58 H 78 58 B R B -k IR AN RS Sl M e o0, 3 h
TEREANREE, BRSO SRR A R, A B E e B R T, A HE AR R AT
BRARM RN EE, B s LHFET R, 727 4F i HE 2 BTG /R 2R 138 BRI,
REGEGEFER R BEMEREY .
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