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YANG Shangshang'* | LI Xiaoxing'**,ZHANG Zhenming’ ,ZHOU Ying”,ZHANG Jiachun'**
1 Guizhou University of Traditional Chinese Medicine ,Guiyang 550025 , China
2 Guizhou Botanical Garden ,Guiyang 550004 , China

3 College of Resources and Environmental Engineering ,Guizhou University , Guiyang 550025, China

Abstract: This paper systematically investigated the impact of various planting methods on soil Cd levels, forms,
bioavailability ,and remediation efficiency,as well as plant Cd content, enrichment,and transfer across different regions and
soil strata. The aim was to identify planting techniques capable of effectively mitigating soil cadmium ( Cd) contamination
and substantially lowering soil Cd levels. This was achieved by gathering and synthesizing relevant data and literature from
the China National Knowledge Network. The relevant mechanisms and their effects on bioavailability were briefly examined.
The findings revealed substantial variations in soil and plant Cd concentrations, along with restoration efficiency, across
different planting strategies. Additionally,they indicated that tailored planting strategies could enhance local soil restoration
efficacy. The exchangeable,reducible, oxidizable ,and residual Cd contents in the soil were significantly greater under single

and intercropping conditions than they were under rotation and continuous cropping. This study investigated the effects of
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different planting tactics on the remediation of heavy metal Cd contamination in soil-plant systems in order to gain a better
understanding of the role that planting techniques play in cleaning up heavy metal pollution in soil. Future research on Cd
content and speciation within the soil-plant system across diverse plant and soil types,along with various planting practices,

will be essential to corroborate and reinforce the present conclusions.

Key Words: planting method ; soil; heavy metal ; cadmium; phytoremediation
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Fig.1 Effects of different planting methods on total Cd content and restoration efficiency of soil ( Based on reference
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[R50 T B AR 0] Rk 68.42% , 1 P44 AR 25 0F T MBS AR nT ik 22.37% , {1908 AR50 T 912
SRR N 2.82% . HHILUEIT , ANTRIHLIX iy T 3885 A AR R PRI 2257, DA SRR R HEE AR ANAE BT 1A
], & SECEEBE SR 2 —E X 225 P, 7Rl 8 3B 2 SRS I W 5870 75 B DR s e
I8 A R FAE T OMEOR F-Be, DU R HIRE AR

RSB RGE Y Cd P oA fE 0—20cm J= HHErh, F 200 K AE R | B £ )2 R 195 n
BEW R ) 2 A £ 4 Cd 4R RMEE SCR I AN, R 2
AR RAESCEARS 1 Cd 2im RAB R TS AR 2, 76 0—20em 19 L3R I EAE S iEak

http ; //www.ecologica.cn



8 BBE AR T AR Cd 55 - R R G S AR R R S 3617

EAEIG HHEE B SRS N 3.84% 10.97%F1 26.25% X FZ W7 £ 2 H 80 EEERM> 1 cd &8 T
T RMECE, M7E 20—40em [ +58)2 1 HAE FSRAEMENE T X0 V3518 =2 808550k 27.88% |
8.73% 1 25.65% , 532 LA LL , iX — + 2 F#EME IR RCRA ik @, fe Ve X B R R0R A fir F
B EAE AR )E R B E SRR R . EVEXT T 20—40em 582 M8 5 8RR 5, X AT AR
M A7 2 AR R A2 P i 4 A BN )z, DT B A Sk g A RN [ 5 Cd e, M3 Cd 4>
RIMBERE FF 0—20em +JZ ERE)E T3 Cd SRS EES RS EER S 7E 20—40em + )2 il
TG L8 Cd Fa 2B B = EM S BEF TE Cd 25 R 5 TEEMEE, XrTie 2
TR AT A 2 Cd M AR 2 R, e AR R+ EARREFR T, 45 Cd BREACR
WAREER,
#1 FARBEARMEEXTHEEHBEERE

Table 1 Average soil remediation efficiency under different cropping patterns in different regions

Area Planting method efficiency/ % Area Planting method efficiency/ %
R e 14.62 Wit )4 68.42
AR 3.86 K [E]fE 22.27
EAY (S 10.96 hwiN )4 2.82
WA BiE 0.91
BAE 8.12

B SRS 1212 g

x2 AELELEEBENEEINLE Cd 2ERBELENIN

Table 2 Effects of continuous cropping, rotation and intercropping on total Cd content and restoration efficiency of soil in different soil layers

0—20cm 20—40c¢m

12 A HEA

oo ) Live(a =iE . Li(E B
Soil layer Continuous . . . Continuous . .

. Crop rotation Intercropping . Crop rotation Intercropping
cropping cropping

¥ Cd &a
B Cd i L 0.25+0.07b 0.27+0.05b 0.77+0.73a 0.14+0.05b 0.14+0.07b 0.47+0.26a
Total amount of Cd in soil/ ( mg/kg)

TR

Average repair efficiency/%

RPEIRE N P bR s RTINS T R AR R 7 201 2 53 8.3 (P<0.05) | AR Sk 12220 s i

3.84£26.07a  10.97+17.08a  26.25+£35.00a  27.88x17.0la 8.73+47.04a  25.65+19.02a

25 BRTIR AR R L2 BRI R B AR AR D7 200 13 Cd i B BCR BA — @, TEAR L2
b RAE B R D7 ST A SO 3 b i Cd S i 4R m R R CR, DHt, ARk S BRI
SEILERA N FE ST 25 A L R FIRRAE D 0 3 Cd A iR, L e R B R R SR FE S A G
1.2 M7 SOHEY) Cd 58 B

P 7 2R A AP Cd A5 L BAT S G SR I B AR 5 2, T DU AR 28 5 R )
PRINEY Cd & & RIS i e SRAE X Cd BYWIRRE ), SBT3 Cd 5B . AR R 5 X0 4 1A
W Cd fr ik s 2 L SRR TR B R FEAN IR REA R S s O SRR R gD B
PERE G5PHRE R R R A 03 2R 0 Cd MR UK A0 A N 49 B AP D0 =M BRI LR B
B 5525 0 SRR, 2005 45 D SEZE T Py Cd 4™ A PR eV T, ADUB 4525 R R Ol Cd R B SRR 5 R
LSRN =T HAEYIAE Cd 15 5 I e P b A7 AR BB e, 45 R s, SR EE s,
Tl & SR8 Cd WS 324 BT s S5/ BARR AR B S R X Cd B9WeA BInig i, Je 2 FEsiext Cd #Y
WA B2, B SIS N A AR REE HE AR R S X Cd BRI SR GEAR)S , T SR8 TR
TLARER Cd Fr i, SN E B R TR R Cd S

SRR 2N G0 Cd S AT ge it 102220 (e 2) o fly P 2 AT AN TR Ry Ok
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Fig.2 Effect of different planting methods on cadmium content

of economic plants ( Based on references?>10:15719,21,24,29=30]

®3 FAEMEEXTENH CdEE/(mg/ky)

Table 3 Cadmium content in plants under different cropping patterns

&7 HfE [H]fE BiE #AE H#AE
Plant Single cropping Interplanting Intercropping Crop rotation Continuous cropping
LY BN 0.66 — 0.40 — —
Economic plant i 1.03 0.93 — 0.67 —

K — — — 0.01 0.00

IKFE — — — 1.70 2.13

il — — — 0.05 0.05
wHAEMEY) RAEFR 12.07 — 9.12 23.37 —
Accumulator PR R 0.91 0.78 — — —

FRAE Sk [3+15:17.20-21.26) s gim

2 MEFRXTE Cd BESREYESEEHZI

Cd 75 13 BORAE L S A4 ] 32 2 AR R B2 RIS, SRS Cd B i W ok i 1l
B FERART Cd MM PR JGEAE T YT SSRGS 76— 2P HARE S T 4 R T
BAEWIAI T AR B G i SO RIS R AR 25 S . ASIE S Z AR — A e W B - 1 AR B3 AL 25
B A=A o LR R B ShAS P L 5 A 4 RAE T3S S A0 v LB 4 1 D FEAE R e
HEBIR R SR RE DRI T AR WA M A A RSO R SR B B 2 A, P 3 o oo ke 4
PR 55 e B 4 MR A 2 BRI T i B 7 L TP A RO E R AR R L A e i 2 BRI T 4 s
PR E AR I B RAR Tl G B R, T LA S 4 o T R A AR A A A O R R AT £
B 7™ il ) 22 2 N ARE B
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2.1 AT 3 Cd ISR

AR FpAE 200 18 Cd TEAS B i IS RASTR] 76 FH (DG o | TR i 2 7 R 52 T 4 0 i 1 7 ol
Y, BIFSE (B4 F A WG b A A AR 0+ T 48 Cd TR MR 2 | 8 P55 SRR = 1, 7E I8 % T
[ ERE A5 e A T S8 Cd b (BB Cd SR B ARk, Mok Bh 20 [ s g 2
BE TR [EI AR 7 2O 38 Cd B B R 3l i 7632 Cd V5 Y 3 sh Al 3 i, O 5 R 22 R T
Fifr, Al DL e e P AT SR e Cd BRIRER S Cd AR SAE A Cd LA K Cd &k, bR, i it A Y
FRAEAR S BERE , v LA R i 5 40 b Cd JEZS & B0 40 AR, AT N 498 0 4 g V5 Y 1 18 2 RnyA B4R (LRl 2%
WA

WAL XAFEFRE T T Cd AR SR & &Y T4, I LABRIA A | vl 3 SR A S 1k 45 o i
BT R HL B Cd A SRR B T LR 4, B R 4 WL AR RGEVE ST, 11 Cd IRAF
TSI FI A ] A > TR S > T A S SRS, feE 3 rh I s i nl A A M A Cd it
PIm T AR FRIES Cd S S5 E/E LA VB R M T Cd AT sg i3 iR RS | AT AL 25 40 e VR 1
1.20 % 111 %5 1.33 45, X— 45 R 525 o0 5 MR 45 R —80, MIVESME T 13 Cd AFTE SR A
JEZS > 5 R AR S > 5 785 245 > AT AR A 5 AR 5 1 BN 55 FR H S > T iR JE A5 > Rl S > T Ak s, mE+
B ESIRAS W AAALS Cd SRR T RAE, AT RS Cd & To0E st 25 Cd & 580/ A4S a4
TR A AR SSIRIRIUS Cd 43 AZHAERY 1.16 £5.0.88 1% .0.96 £5 . FRAERIEIESRMAT, 118
AJASHRAS TR RS LS IR S Cd & it B S TRAE AR, REF 7 20T L cd AR S
()& EArfE2 S, XA RE S A =X | R8T (R MR M BEAE S 2RI RA G, YA BIEN ST %R
BTEARF R 7 20T, B8 Cd 19 AR WA R0CE 3R BN [BIAE > BAE > 584 > 7 4, (HAS [ R J7 =X i) A i 3%
25,

x4 AEMEEGETNLE CdBRERSSENZMN
Table 4 Effect of different planting conditions on the content of cadmium fugitive forms in soil

3 Cd AR A i
Soil Cd occurrence form content/ ( mg/kg)

e SRS HEYE RS
FHIRER TSR YA

: (FFRIEIA) . Bioavailability
Cropping patterns CIFAYAES LIE=RI#S RIS .

Exchangeable state ) o o index/%
: R Reducible state Oxidizable state Residue state
(weak acid extraction
state)

4 1E Crop rotation 0.18+0.03b 0.10+0.02b 0.04+0.01b 0.02+0.00b 93.91+£0.92a
J%EAE Continuous cropping 0.15+0.04b 0.09+0.04b 0.03+0.00b 0.02+0.00b 93.17+2.95a
[B]/E Interplanting 1.90+0.27a 2.06+0.23a 0.21+0.03a 0.25+0.01a 94.23+0.61a
A Single cropping 2.00+0.23a 1.77+0.39a 0.24+0.04a 0.25+0.01a 94.08+0.49a

FP BRI T bR 227 s RIS R NG F 8 2R AN R RIAE 28] 22 57 8.3 (P<0.05) s AR SCik 1171 e

P AR AN 12 3 Cd IRAFIE A S AR B AT . ol BFgs R0, e K R MEAL LR,
JEJE RIS Cd & DL RHHE R R T S s a LA FIERIE S Cd & R 2 B E RIS, XA
] 4 J2 1 HE Cd RAF A S 2% A A SR SO T 40 W3R 5. & s vl i, e sGEE ST 0—
20cm + 2 Cd HWAFE S M) F 28 T 20—40em 125 78 0—20cm Fl 20—40em + 2 FiEE, B34 Cd
TEA & B RN v 38 > R RS > ] A LS SRS . 7 0—20cm A1 20—40em )2 F#AE, 145 Cd
TEA BRI T S S TR S SR B A ST A AE . 0—20em 12 AR Cd SWRAESH & EX & T
HEAE B AE 1 Cd AT RS  PTRJRAS | AT S A AR 25 i o IR VR Y 1.00 5 .1.22 £i%5 . 1.33 £i5 1 2.50
£ 20—40cm 2 FIEAESRMT Cd WIS HaAs B i i FHAE, ol 0 RS nT b S IR B Cd & BT
AR R E L Cd PR JRAS AT EA LS FIIRIE S Cd B EEVER) 1.50 £%.1.50 £5F01 4.00 £, 0—20cm +
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2 FiEE AR S Cd =T 20—40em 2 FiEE, S 20—40em + )2 F#EETLRF 2SS 0—
20em 12 FEAE RIEATA ST A AR Cd F 85 E S T 20—40em 12 F#EE 3e1F,0—20em 12 L%
YE IR Cd & & B E & T 20—40em +)2, AR L2 FEESGeE, BPRiEs cd S8 L8 %%
5o T Cd AWARMAE R AR )2 BEESAAT Cd YA S S T, H 0—20em +)2 %
VERER AR A A SR B = F 20—40em +)2, (BTERF )2 FEESGEE L8500 cd MEwAREZ
WA W& 255,

x5 EENBREXNAELESRLE Cd BEHFI

Table 5 Effect of continuous cropping and crop rotation on soil cadmium patterns in different soil horizons
A 772X Planting method

Cd B &

; RS S
o i fom contnt L e e il
(mg/kg) Continuous cropping e % Crop rotation e/ %
0—20cm AR Cd 0.15+0.04ab 93.17£2.95a 0.15+0.04a 90.82+8.57a
AR Cd 0.09:+0.04ab 0.11+0.02a
AL Cd 0.03+0.00ab 0.04=0.00a
BRI Cd 0.02+0.00a 0.05+0.04a
20—40cm Al 35S Cd 0.11+0.03ab 92.37+3.49a 0.08+0.05b 84.63+18.05a
AR Cd 0.04+0.02c¢ 0.06+0.03bc
A4S Cd 0.02+0.01b 0.03+0.01b
FRIEZS Cd 0.01+0.00a 0.04+0.04a

RPEIRE N O hre s s WA TR NG PR R 22 5 B3 (P<0.05) AR SC#R 20401 a3

2.2 P SOHEY) & iz Cd B2

TR A AR 7 2 X R A K I T 4 T WA B P AR S TR R e, AN S AR Y (A AT SR, SR R
TEBANERIE R BAT R Cd BAERE ), BAE R BN 0.75,B7E 5 RFFERMIR T, KFpvt B gk cd =
AT R, SR A R Cd AR T AR T 7.10% , [Rl— PR A A2 385 Z 0, Cd 1Y
WS A — AR 2E R R R T SRR AR U T A S R R Cd BB IR, Kk B IR — Ab
FHAS [ S48 i Cd A= s R B 10.15—13.25, B35 TH LM A ) 5 4 2 50(0.82—0.92)
UEAL AT R UK & SRR 5 B VB TIR) (225) 1E , RE AR M & SR A e il i 25 A
HAREE Cd 55 48 W AR R SR 5 FORFR SRR, & IR AR R o R b0 A 4 o B 2 i, 2 4y
A BARR Y 47.00% F1 42.00%

TG 52V 0038 FRAEL ) 0 A ) e A RO 18 R BT AL Rl o RS [R) R AE 5 =X AR 00 B A
18 B2 2020280, SRR e DL 3, FRIEL 3 AT, R ARASE U R A X Cd Y B AR R RR B
FEAESFRAE S RS [E , 78 RBCR BN AE>EBAE> e > afE . BAER &4 R 50 = 5 T 34k m /e
AR, ARG RECR E S T RAERIRIVE, E1EME £ R IR AR 5.37 £5 BEM S5.61 % FE/EM
3.41 1%, AERIFEZE R B B AER 2.77 15 BIFER 4.00 F5 E1ER) 1.59 f5, XERWRIEHEATE Cd iz
J5 R AR RIS A AR R Cd FHER0R

ZE LTk RRIFHE T U N B R A e g 22 5. BAELE Cd & 507 T R B0 5 T RE
BAEWTE Cd ¥iz 7RI B S i Re . Bk, 7232 BbR i A, ol DU S HLAR TR SR e £ A8 A 7 =X, DA
o RIEREYIIE T,

AN A BFFETE el B AR H B —F Cd B ERIE R TN a MY TG =, feik 2
PR S RO BB Cd ZBRECR Y M EAR TR R R SO A A R R R 5 R X
A b IR A RS20 RS T UL 6, PR 6 R, R AR O U R A R
RN EES BVESFAES MR, 1 T4 i & s R B RIE > BV S 804 s (AR R AP R 7 X F A e |
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Fig.3 Effect of different planting methods on the enrichment and translocation of Cd by plants( Based on references ['2-18,21,24,26=29,43—4]

(=4

Mo AR R E 2 S (EARE R, A R R 5 2 A W ol o M R, X — A B AT
— AP B E BRI N R B T A 2%

2k LT AR SEBRN R AT LA R AR 7 sOR B S B B RORICR . Rl 3 5 2 — 2D Y
AP AR T 2, D AT R A A 2548 52 A0 R ik

t

&

x6 TRMEAXTEYME M THENESE (/)

Table 6 Aboveground and belowground biomass content of plants under different planting methods

i 7 = 1B T &R FiE 7= Hh 1B Hb R
Planting methods Above-ground Sub-ground Planting methods Above-ground Sub-ground
BAAE Single cropping 11.98+18.3%a 2.70+4.23a 4 4E Crop rotation 13.60+1.56a 1.46+£0.93a
[E]/E Interplanting 20.99+25.06a 4.76+6.28a = Intercropping 27.29+36.88a —

FPBARI N O bR e AT AR RNG TR 22 5 B35 (P<0.05) AR SR 1419.18.20. 22 46481 e g

3 MEFXNLE CdFTREERNRAF ML

AT SR SR A SRR ) A PR T < o AR5 A0 R 8802 1) A 20 e , A F 9 T S R I (A
e BT pH 55 ) &P I 4 A AR A PR SR B T S AR 2R, T A
SRR o, S 4 P G R B AR A R E AT RS 0D T B R AR R A AR | R s AR A e A
T, SR A A TR F AR SR R L R AR Y AR A AR R 3 A T R B e
MEFEATHIFE , e DR RS X A0 728 P T3 0 38 A P T L SRR o, DA T i) 42 52 i - SRR A A, T D PR
MR A R 5 A T A RS T ) 2 AL, BRSO R SEAE A RIFR 0y, TR W e 3 vh s U W 5, )
SRR AP ST 178 A S IV A RS IO, M6 — 2 s - S P o, 20 A 24 52 3l 5k S [l ok B U R e 52
o P PR T | D SRR S L2 TR R, R B AR St B PR B A LB S
TP A 2 A AR O S vt i PR s - M 20 T e i 2 M = A8 38 T R VR 5 A 7 A e 0, 4
VR S B PR P e P B AR PR S IR T 07 B AR B T AR A R B Sty i PR P L e e s 2 5 1 3
o PO o AT DL A5 ATy SO0k b S ) BRI K A MR B0 R IR A AR S35 2 e X R 25 S
PEMREZ M T IR RS E SR Cd B &R MRS 25 A R R 7 U7e £ Cd T9 B 52880k |
M5,

AN BFFEFR W e B PE BT pH A1 HLBUZ 2R Cd W B 1 B 22 PR 5 3 15 S0 A8 2 450 i W st
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—3, HAFMYIEAR pH +3 R Cd BIRE T ASTE , 40 Huang 267 3@ 33 X e 5 i AL 24 90 kA
U A TR R R AR SR AR RRPE AN I P Cd BARBGRCR I, & PR R A HE Rk TE TR 2 AN
T o O USSR e M P R S A B v A B BOCRCR B £, LR A M 9 v A o {5 )
T AW TE Z RS TR A MU IARPR A 2 Cd & i, 458 pH NG - 358 b ) it i A A TR S FT
R BAL 3B 22 Wl 1S E TE P AL R S CE SRR R M AE KRR E TS O 5 AR
Huang %) H [ 500 55 26 W 22 K R e A 0i0ss 1 9t W ey 2H B, 40 81 4 71 A 50 I i 3 22 | B
B BRI - KT SR R VR RIS A E AR R RN Cd S AR, TR B A SRR R
HH ) 1 2 A28 18 pH (L, WK - TGP, D52 i 38 Cd i 2R W0 sk S AR i e v . e, Bl s
38 pH AT DL kAR 3R 4 A W BRI B R T AR M AEAE TR A B AL R B AT, T 1 rh E 4
@I FAT A s E SR 225

BHURS Cd AA7esm B2 AR BERRAE , BB S Cd KA B a0 e W B BE A B0%E DTS5 — R A U,
RW 5T BN A PR Cd 5 Y BB E R ML T 43 A IREE A A ML R AR BEA AR AL B AR, w
FEEA HUTGE A - A e i pH (B A SRR R B, AR R HERT Cd AR BRVE T, BRI R X Cd
(A BE T, (T C.d WG B 38 - S P sl 1, 345 - 1 Cd B [EHFRE T 5 5 B R RIEE HLR 4 & 11 Cd 5
¥ BUE W 13 Cd B 7 B R E R E GV BT Cd 7 38 b i AR WA e Al B | A B [ E
+3E cd WHB,

UEA ARGEAH ST 4G 1 Cd 76 38 v A T A8 38 22 B AL IR L A7 (Eh) | BB F 28 e i (CEC) L TGl
FAE DL RS RO A 2R A ML R R ot 58 B8 LA B s it AR R IR, 3k — 08 S5 VTR B 480 A T
SEEAMHRA B, E R AT th I BRSO, S R B A DL A R R R P
BT A /N R AR i A AR A SR i S R el R I A G Cd BB, T — 25 R Cd V5
Y E R, SR X S R R S AR AL AT 75 3 — 2P TR ARG RS AL, DL 4 1 Hh # % Cd 7E L4 rh
(AT M e B X A B i 5l

4 TiEERE

FYME AT B TPl L G Jm s Qe A A S R G A A, i LI e BN RS
T5 Yt Rt E R A SR S Y B E RN T — e Bk, AE H S MBS R I OGTE L R SR R A
e Ia)et, JF AR PR BERS [F] I o 4R 2 Fh B 5 AR AR SRR ) | DU i AR A8 SR B2 T X 2 e - 4
MBS RCR . LA, i SR A S P 07 H- 2 T e 5 M DX IO A 2 53 AT A 8 0 RS LR A 2 2 5 2%
i AN G S ()OO SIEARSR [ N A ST R B A A T A RS, B BRI
PR RS TE O AEIOE AR AR Hoh A AR B B R AR 5 T I G i R
e —WLEATSE PRI T T RIEOAR . 2RI, H DX B AR AR WIRAWIE

AHIESE S R 5 AN R AR S L3 Cd 4 SR BLRIMES B S B E S B AES AR F L1918
SRR AR SRS AR > SAAE S IEME A a3, SR, I AET T ZEE TR LR F S o DX B T 45 2R 40
7 EVERGT B 3 Cd & i, YO EAE MG TE , /R A, X 22 5 rTRE DR T L0 Cd i iy 5
A A ARBEFERIN R 2N Tk IR LG EY SO R JF RS R TSI, RoRAE
MRS  , Rt — 2B s AN R A 2 2581 Cd S R R AT, USSR AP SE A 4518
BEA A AHGB FE R RIRI S8 HExT Cd™ (M BHRE 1 K/ R[], R BN [R] : PR OE VT8 A > 5 i
>IACHTINE L > WL R T 208 . WA SRS A ) L SR BEA T I A WE ST, 5350, 7EXT Cd 5 9% LR AT
Yo UE Sy, 22 I BRI L aferh Cd 9B B ACR 2 BiE 2 47 FR A4 84 0 i R AR 1 BR G, I 390 i 88 52 4F
BRXT 13 Cd 15 YR BRI
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T T 353 AL RE 1, TR (9 AR K B Cd ST R IMB™ AR T AR R & A [ Ff 77 =X 4%
ZTHAEYIN Cd S ERBUOGEESRAES RIS B E, EERM TATHEYN Cd SR EE & T RENE
e, X AER TR 0T MY R R AE A — B 2R K, SRR Cd JUR AR HBUER R A
B, BETT AW OF R BAER N . AN A BT R W PR D7 302 Xt K 75 5 pH {E S B ARad 2R A
S AR SR DA T ARG 4 o BB AR S 1 DR ) T 463 Ja A AN [ R AR PR35 v 114 1 PR 5 AR SR AL
RAUAFAEWEE ST ABFF D AEREEAAT T, TS AR T RS MR RS Cd 7 it i
& TRARAEE AR AT 5 Cd my R YA ROvE 25 22 5, X AT RESRE il 1 33 b At sl
Cd BRI B I DLTE M i S A A T2, RIS 1T Cd B AE A Rk . e TR B Rl AR T,
(7K 548 SRS (pH (E AL & i LR AR R R AR I R B 2 R AR A, I e AR A 2 0 o 4 s 1 2R )
A R BT AR = A5 ) RIS, Cd 78 pH (AR A Mk 8 v B0 L A o8 14 24 A ik
M6 pH ELEY L Th, HAE WA e M 2o AR LSS, el AR LI A= 2 e R A FIK B
VAT A T T FESCBRR A b R AT A T £ 2 IS A RN A A R ]
SFRE XSS N N THRT TR ACR A B R, BUAh B R AR AR T G AR B A A T A0
B AR UGS 18 = HOR 5AR SRRt SS & 0T LUE R UEAE = CR 1 SR _E FEAR B S A
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