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Effects of intercropping modes of Zea mays L. and Solanum nigrum L. on plant growth and Cd enrichment
characteristics

YAN Ren—jun, HAN Lei, ZHAO Ya—ping, LIN Da-song, WANG Ya—jun, XU Ying—ming, WANG Rui—-gang”

(Agro—Environmental Protection Institute, Ministry of Agriculture and Rural Affairs, Tianjin 300191, China)

Abstract: In order to explore the appropriate intercropping restoration mode, a field plot experiment was conducted to investigate the
changes in the biomass land equivalent ratio, Cd content, total Cd extraction, bioaccumulation coefficient (BCF ), transfer coefficient (TF),
pH, and available Cd content in the rhizosphere soil of Zea mays L. and the hyperaccumulator Solanum nigrum L. in seven planting modes,
including a monoculture of Z. mays (CK1), monoculture of S. nigrum (CK2), wide—narrow row of Z. mays and single row of S. nigrum
intercropped between wide rows (T1), wide—narrow row of Z. mays and double row of interlaced S. nigrum intercropped between wide rows
(T2), intercropped equidistant single row of Z. mays and single row of S. nigrum (T3), intercropped equidistant single row of Z. mays and
double row of interlaced S. nigrum (T4 ), and Z. mays and S. nigrum intercropped with four equal rows (T5). The results showed that the
land equivalent ratio of the five intercropping modes was greater than 1. Compared with that of CK1, the T3 intercropping mode increased
the yield of Z. mays by 15.6%, the T1, T4, and TS intercropping modes decreased the yield of Z. mays by less than 10%, and the T2
intercropping mode decreased the yield of Z. mays by 16.8%. Compared with that of CK2, the five intercropping modes did not change the
total biomass per plant of S. nigrum. The five intercropping modes did not significantly change the Cd content, BCF, and TF of Z. mays and

S. nigrum, but significantly increased the total Cd extraction per unit area, and that under the T4 intercropping mode was the highest. In
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addition to the TS treatment, the other four intercropping modes significantly reduced the pH of the rhizosphere soil of S. nigrum and Z.

mays, increased the Cd content of the rhizosphere soil of S. nigrum, and decreased the Cd content of the rhizosphere soil of Z. mays. This

indicated that the intercropping modes improved the growth of Z. mays and S. nigrum. The intercropping modes of T1, T3, T4, and TS not

only ensured the stable yield of Z. mays, but also significantly improved the efficiency of restoration and reached the purpose of repairing

while producing, and the T4 intercropping mode was the most effective. In addition, the S. nigrum in the Shenyang area was not adaptable

in Hunan Province, so it was suggested to choose local S. nigrum for intercropping restoration.

Keywords: Zea mays L.; Solanum nigrum L.; intercropping; growth; Cd accumulation
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Table 1 Planting mode of test plot
T . EARATIRIE EZEATRRER FARF SR E
FihR Fii ATtk . JeFEATIE . ES : ZEMAL
Planti d Planting N Row and plant spacing  Row and plant spacing  Numbers of Z.mays
anting modes anting o- of Z. mays/em of S. nigum/cm and S. nigum
F KA Monoculture of Z. mays CK1 70%25 — 28010
JEFE A Monoculture of S. nigrum CK2 — 50%60 07Fi1168
VEAEAT FOKIEATIAVE AT e 2% Tl 100(5E)/40(%) 50x60 280 160
Wide—narrow—row of Z. mays and single-row S. nigrum x25
intercropped between wide rows
GEAEAT TR GEAT IRUT 52 i e 2% T2 100(5E)/40(%) 33%60 2801120
Wide—narrow—row of Z. mays and double—row interlaced x25
S. nigrum intercropped between wide rows
SEATHLEAAT RO AL T e T3 100x20 50%60 245184
Equidistant single-row Z. mays and single-row
S. nigrum intercropped
SEAT AL T ORI R TS i ek T4 100x20 33%60 24571168
Equidistant single=row Z. mays and double-row interlaced
S. nigrum intercropped
FR/ R4 AFTREM TS 50x20 50%60 245 #1184

Z. mays and S.nigrum intercropped with equal 4 rows

di, DLW AR R R 5 o RS/ N BB R 2 3
R KR 3 A e 25 A R A R AN DX R R IR
FEAHPRITR AR AL o R B AR 7 R 2 AH R A A AR
B - 48 K R A VR A/ INX F KRR 25 (A PR 1 45
FEdh o K EORFUE ZERE R SR 25 (I FIFE L 435847,
FH BRI UE T 5, PR 2 8 7K vh sk s | SR J5
16105 CHEAA Th 23575 30 min, 70 CHET 46 T &, ]
T3 2 — ROV FR e PRI ARAR (25 o AR )
FUFFRL I = 3, SR 5 R AR 25 i FRPRL 43 B A, 3
100 H i Ji i F41409 Cd & il o AR PR 4= HeAt:
ai H AR & B0 2o 20 H 0 5 45 11
1.4 #E%Ccd &S ERNE

FRIUEE 100 H 7 1Y K B 25 M AR A 4 0.250 0
g, A 10 mL fiff B2 M , A HB 3T i# {1 (ED54,
LabTech, H [#) #4714 f# , 2833 80 CIHf# 1.5 h . 120 °C
THAR 1.5 h 150 CHf# 2 h G, FHEZE 175 CIHER =4
1 mL, F 1% fi§ PR Z2 R 0P e T R4S B RS A 25 mL
HHEMESR 4 CRAFF I . FH ICP-MS (iCAP Q,
Thermo , 52 &) ) Il & FFMIE H Cd /9% 1 o
1.5 TEpHFABERESCIEENE

3 pH I E K+ H 2.5 1R, 7% 30 min, £
R 5 F pH T (PB-10, Sartorius , 2 & ) I %€ .

AR Cd 2 w0 E - B 20 H i 0 )T R
1.000 g A 50 mL 25,0 iIA 10 mL 1% 0.1 mol - L™
LR, FEFEIK I 150 remin ' $%3% 2 h, 2R J5 3 000 1+ min™
250> 20 min, FRI IR € REUR AR ARG R

FRA PRI ICP-MS I 5E FR i Cd i3
[7i) Fsf i ] - S5 A5 W) i GBW07452(GSS-23) Fl4g 2%
FRUED) T GBW 10052 i#E4 7 5 s 45 il , 48000 45 42 il 72
o 1 00 J5 A L5 A 2 BE S LN [T AR 909~
110%.

1.6 HEFE

FE P B M B Cd PR U (o) =FE Y F38 Cd
T (g g )<Y A (o)

PO TR B 3 B R CA AR B (g-m ) =#A
FRAE Y M F 3R Cd $2 B0 (g - plant™ ) x/N X AR P R B/
/NX AL (m?)

AN ) o A e A T AR L |3 A Cd $ B () =
B TR B K b 1R R Cd 4R () + 547 T U 9%
Hi B Cd B ()

A T BUEY) e i (g m ™) = BARRVE D) 77 i (g
plant™ )}/ NX AP RR KN X TR (m?)

= R (BCF) =A[F#HBAL Cd & & (ng-g)/ 1
HECd &t (g

38 ZB0(TF) = A P i 1 4535007 Cd &5 it (pg -
g MR Cd F R (pge g™

+ 2 5 (LER) =[A)4/E £ oK R & (g)/
VR Bk BB AR R (o) +AE e 25 3 A9
i (o) /PAE 25 A i (o)1
1.7 #HEALIE

K Excel 2007 1 SPSS 16.0 %14 HE4 7504 734
I FHHL R Z A Duncan 3361 17 2240 B fl 22 1 HUBE (P<
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0.05) , JH Origin 2019 #fF4:
2 ER5H5H

2.0 EARMEESBUENE

2% 2 AT, 5 5APE FORAH LG, BRI AR 2 oh , AN
[ ) A A% ) AN [ R b 2 T PR EOK AR 25
KA AI A P, v T3 0 T4 18] FE AR 14 T i e
K, HIKE] T 8 KT (B T4 FFRLAN , P<0.05)

SRR ZE AL, 5 B RIVERL 1 e 25 AR AR
WA B EZA . (HS5 R RER T B2 45 ALY
Y EAEE2E S, SRR R ZE AR L, T2 [ VR e 2
B e ZE il A i, T3 B o 5 PRI I 25 25 AR W)
i, T2 T4 FNTS [ VR B 2 kAR Py, T5 (Rl
R 2 B TIAR (9 A= i, T2 MRV AR =X 3 1 e
SRR, SO R ER S Y e 2 SR A A B
E5.
22 AEAMERERX TEXRMEZRAER M EEHD
EMEF LY ELL

rh 28 3 0] 41, 5 A E KM HE , 3 K BT T AR M
RS AE W AE T3 MEAL N IR B R K, 76 TS B
AR 25 AR, 7 H At 3 A s =R ARG (H A 183
WEIKF. SRR, e 2 A A R
A= R e T2 R VEA R S 2 38, 76 A 4 Ff i) £
BT WA B 255 SFVER 0 £ i 2
L (LER) I RF 1,
23 EXREREREBUMWCIEE

WL AFR, EKASEROL CA & 7oA A AR >I>
ZESHPRL, 5 EAE R ORAH H, (VR b BEVE A 2 A
TR Cd i, BT A AR EOK Cd & =K F
(B ML EFE 5P E YRR E) (GB 2762—

R3 AEFAEEXTEXMEERAMERM EAR
BEYMEMTHLS
Table 3 Aboveground total biomass per unit area and LER of

Z. mays and S. nigrum in different planting modes

st EREUE ERETR g
Moo Zmaysbiomass/  S.nigrum biomass/ LEn
(kg+-hm™) (kg-hm™)
CK1 14 468+783ab — 1.0
CK2 — 319+37b 1.0
T1 14 218+576bc¢ 321+23b 2.00+0.07
T2 13 684+617bc 416+64a 2.28+0.44
T3 15 482+530a 306+45b 2.04+0.22
T4 14 034+1 480bc 380+63ab 2.16+0.18
TS5 13 024+160c¢ 391+70ab 2.13+0.19

2017) H Cd 1 BRAA 5 B T4 18] VA58 2 2 25 38 i oK 25
A Cd 7 (P<0.05) , AR TS [ /R g 2 38 &
Kt Cd % 5 (P<0.05) &b, HoAth 8] 4 4b B X K 457
L) Cd & w0 A BERW . 5 AERZEM L, BR TS
) VA I AR 2K Cd &A1 (P<0.05) , HiAth ]
VA AT f 2 AR IR S AR 2R A Y Cd Y i
LI R Ak 35 (B TS 41 ) 8 2 I T LR s b ed 19 %
7 (P<0.05),
24 EXRERENEERBMEZRY

2% 5 A1, £ R AT BCF S BUAR > H F 38>
K, HAFERLY BCEF 541K, 14 0.02~0.03 . R T5 [/
B B A Kk BCF T4 B 2K I8 2 185 in K
i 35 TCF b, oAt I /E AL R B B s £ ORAR
FH EFBH BCF, Je 28R Fidth 3 BCF ¥R 1, H
M EFRSH, H FFE BCF 4 7.06~11.16, 5 BAAE Jp 2%
AHEE B T5 A5 X S 2 AR BCF A1, oAl ] FE 482 2%
JeZEARTR AL 3 BCEF JC B 5

x2 AEAMERX T ERMEZBREEIEWE (g plant™)

Table 2 Biomass of different parts of Z. mays and S. nigrum in different planting modes(g+plant™)

" FK Zmays Je% S. nigrum
it . - ___ ~ —
Modes fit E Uy H BER 1 % = " R
Root Stem Leaf Grain Total biomass Root Stem Leaf Fruit Total biomass

CK1 9.21£1.33d 104.57£12.70h 31.90+1.16a 116.59+2.31hc 262.27+12.49¢ — — - — -

CK2 — — - - 0.77£0.12h 3.49+0.29a 3.0840.92c  3.03:0.79h  10.36x1.18ah
Tl 13.2340.71he 111.56+0.70ah 30.330.65ah 106.80+9.75¢d 261.91£10.10c ~ 0.73#0.13b¢ ~ 3.02£0.95ab  349+0.76hc  3.13£0.24h  10.370.78ah
T2 13.59£1.67h 113.61£1.04ah 28.76+2.95h 96.98+10.95d 252.94+12.43¢ 0.51£0.06c ~ 2.91£0.63ab  4.90+0.67ab  4.69+0.71a  13.01£1.92a
T3 12.82+1.22hc 123.62+13.92a 31.80£2.72a 154.06+6.75a 32231£10.63a  0.60£0.13h¢  2.12¢0.56h  3.640.39bc  3.44+0.50h  9.80+1.45h
T4 1542+1.71a 126.13+19.30a 32.7240.59a 121.69+10.17h 295.97+29.17h 0.82+0.06b  3.15£0.16ab  4.81+1.48ah  3.45+0.63b  12.22+1.94ah
T5 11.45£0.83¢ 108.49+1.73ah 31.31£1.22ab 120.55+4.08h 271.803.72¢ 1.29+£0.27a  2.92+1.03ab  5.68+1.24a  3.15:0.60b  13.05+2.30a
T [ A A )N B 30K 28 5 .25 (P<0.05) o Rl

Note: Different small letters in same column denote statistically significant differences at 0.05 level. The same below.
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Table 4 Cd concentration of different parts of Z. mays and S. nigrum in different planting modes(pwg-g™)

K FoKZ. mays JeZES. nigrum
Modes 2 Root 2% Stem M Leaf AP Grain H Root 2% Stem M Leaf H Fruit

CK1 0.85+0.16abc  0.26+0.08b 0.53+0.08b  0.02+0.00ab — — — —

CK2 — — — 4.25+0.33b  7.20031bc  8.95+0.50a 1.84+0.25h
T1 0.68+0.13bc  0.3020.06b 0.49+0.07b  0.02+0.00ab  3.91+0.46b  7.11+1.03bc  7.15+1.28a  1.39+0.26cd
T2 0.91+0.25ab  0.3120.07b 0.58+0.18b  0.02+0.00ab  4.01+0.10b 7.96+0.84b 6.83+0.18a 1.18+0.15d
T3 0.56+0.09¢ 0.30+0.05b 0.60+0.15b  0.02¢0.01ab  3.52+0.63b 6.49+0.86¢ 6.45+1.99a  1.32+0.13cd
T4 1.0620.25a 0.44+0.05a 0.80+0.11a 0.02+0.00a 4.05£0.57b  7.570.61bc  8.7120.89a 1.5720.08c¢
T5 0.82+0.30abc  0.30£0.06b 0.67+0.12a 0.0120.00b 5.90+0.84a 9.29+1.09a 8.7542.76a 2.43%0.16a

x5 AEMERXTERMEENEYEERPIEERY
Table 5 BCF and TF of Z. mays and S. nigrum in different planting modes

AWrE 9 25 BCF HIE FRUTE
B £k Z. mays JeF% S. nigrum £ K Z. mays JEZE S. nigrum
Modes /& bRE M EEE 1/ WOEEE RV REEAR R
Root/Soil Grain/Soil Shoot/Soil Root/Soil Shoot/Soil Grain/Root Shoot/Root Shoot/Root
CK1 1.32+0.25abc 0.03+0.00a 0.29+0.06b — 0.02+0.00a 0.22+0.08a —
CK2 — — — 6.64+0.51b 9.46+1.06abc — — 1.43+0.16ab
T1 1.06+0.21bc 0.03+£0.00ab 0.31+0.05b 6.12+0.72b 8.33+1.42be 0.03+0.01a 0.31+0.09a 1.37+0.19ab
T2 1.55+0.34ab 0.03+0.01ab 0.35+0.09b 6.27+0.16b 7.77+0.38bc 0.02+0.01a 0.23+£0.05a 1.24+0.05b
T3 0.88+0.14¢ 0.02+0.01ab 0.30+0.06b 5.50+0.98b 7.06x1.46¢ 0.03+0.01a 0.34+0.03a 1.29+0.21ab
T4 1.66+0.38a 0.03+0.01a 0.47+0.05a 6.33+0.89b 9.77+0.86ab 0.02+0.00a 0.29+0.07a 1.57+0.29a
T5 1.29+0.47abc 0.02+0.00b 0.33+0.07b 9.22+1.32a 11.16+2.78a 0.02+0.00a 0.28+0.09a 1.20+0.22b
FOK TF Hb b3 > 47K, ¥R TF Xk 0.02~0.03 100
55BN T KA L TIVE b B AT S 2 RS Kb sl _]_
PRFIAL A TR, JE &M F 38 TF H 1.20~1.57, 5 EA4E Tob b be .
Te B L, ISR Jp 2 4t 1366 T 41 JC 2 2550 =
25 AEMEER TEXKBMERZE E 0
WE IR , K B 1w AR A HE R Ol T3> iﬁ“
CKI>TI>T4>T5>T2, 5 HA4E F KA, T3 4 ¥ 12 % di
BT R K, S0 R 15.6% ; T2 4 PR iR 25 F% o
8T K=, FEARIR B 16.8% 3 T1 T4 T5 [H]/E 558 Modes |

P FK R PR, BRI AE 10% LA, HIA
IR E B K
2.6 AEFEENR A ERD EAE CURIE

P 2 ok 5 K g 3% B T BB Cd 2 BUR: (1)) 25
b, AN E R R, T1~TS [A] PR AR X B 1 AL, Cd
PRI = T AR FOKR R e 2%, JLHEY S T4>T2>
T5>T3>T1>CK1>CK2, H.BR T1 40, HoAh 4 Ff: ] fE A =X
KR 3| T 8 K (P<0.05) , Hidr T4 i) /5 4 2 1
R B A, FE PR ORI T 150.5% , Hoyk o T2 8] 1
B, HE AR KN 72.4% .,

ANFNG FREFOR 22 53 .3 (P<0.05) . R A
Different small letters denote statistically significant differences
at 0.05 level. The same below

Bl AEMEEX TERRAMER~E
Figure 1 Yield of Z. mays in different planting modes
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FAEE, T1~T5 [AWERLCT JE 2 M P A 2GS Cd i
KPR AR BER I AH AR IKH i 2K

3 g

3.1 REEMERAI ERFIRZEE KN
[VEZEAETS R BEAT ol PN AH EL A T S R a]
HARHT, b B AR EL AT LA b (8] 5 4 Aol 8] i 2 0 Rl
) A2, 2 ] 38 TR BER , [RIVEBEA L3, A
ABERIH BEILA, ALEER R, Tk S0
PSPPI MR, TR BRR BRI AL Yy i 2 T
BAE K. — 7 B R R RS e B R g
FORMATHIG N, B SRR IR /N, R X ORI s
(8] 32 4 5C R, B DA TRER A 2 1 R X e A
PEMERE T F R A T —T5 T, A AT DL
1 ML ZR S WA R S R LA R R MR PR
PR - SR A RO , 3 s TRl VRS O 37 0 Y
H AR A R A R0 3 5 [/ R AR T 91 2 0t
FELE R, AT SRR D ] AR At AN [R) e
fleHE T K BB A A M5 K 5 S IR 4 [ A 1R AR
B FORAYR A EEBARE N T 29.029%; F K FIZR
R T, PRI R FRLR A W LA S I R
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T KB RRAFRL T R AR, T3 ERR, ok
BN TR R A BRI 15.6% , 17 T2 e /AR 20 K
PR 16.8% , T1 T4 | T5 [J/ER T oK P i
AR, BB FEE MR ERAK
R Y™ Q™= R B /N T 10%) 240 T R A B R R0K,
SERL AR PRI A T T3 T4 F1 TS [RI/ERE X RE 4k 5
TR AR B, A LA

VFZWFIE &I, F1 B K [RIAE 0 & e M 4 A 1 o i
il o G S0 R AR I ] VR AR T R T R AR ) i
T E AR, R 1k 83.9%~96.9% ., Z& WP HF 5
R AR TR KM O B A —
SEMINRIVER . AI g L iR, 5 fE R ZEAH L, 5
Fofr ] VR 20 0 T 25 PARR B AR R A A R e, X
Ul B K 9 A R A A BE N - 85 5% )y TR T 3]
JeZER A . J3Ah, R TR B R e S e B
TN, FE AR F AR /N R AR W S AR T I PR A
SO a7/ b N IRt ok TSR S U (A
W R R T T BH A e 3 TR R A,
VPRV BT 4 o R, (RO e 2 A K 1 52
i) A g3z /N T b RN SR S5 1 152 )

[ PR b3 s A 4 2 & e (LER) > i 5 (8] /F
Ja T AR, 2 LER> 1, R AT AR 3,
LER<1 Ky [BJ/E 45 #4024, elh Az 7= AR Z2 AR Wy ] VR A
F LER AR F 1, 40 £ K/K 5 LER 4 1.65~1.71% &
K/#E EOLER fy 1.21~1.23 % K//NFE LER>1, &
KMAHE LER 24 1.31~1.84P955 53 4b, S04 555
W R B, FOK AR AE SR B RE PR UE E K 1 7= 5, X
REMG B A B AR . AR & B T1~TS [Al1E
B A b Y AR T 1, U EOK 5 e 25 R A
R AT A g PR, TR AR ) R AR i, PR R B
Fal g A
3.2 AEEMEER I ERFA L RIS CdHIZMm

TE & AP A ED TR b, PRI AR 48 1k
HRBR 43 W0 AH ELAE R 52 0 S AR By 388104 pH (Al
4 T (A 5 2 T el 72 R A A 6 4 i 1) P AT
B . EIR R P AFEY AN | A R4
I A 2 R i 2 [RIVE A % T 4 i IR SR s 4
VEZ W98 R, [RVER R A BE (L i & A X F 4
JE IS AR [RIHR B E YN B AR I s S . sk
TS B, FFRL 8 A K AR ASART LA oK
FERLXT Cd /& 4R, [ B R 3G T AP R DX Cd 1 &
£ ATHE 5 EIR R P BORFRL AR 2 20 W K R
BT ALBR 58 Cd IS . AR BE R ™ Zhao

SEPOL A AR L S5 5 o 1R R VR AR 2R R PR AR Y
EREE . (RAT S (Rl ER I A A S, 3 & SRR )
XF Cd A& 4E R IEVEYI X Cd /Y & 4 5 i A7 — Sk ]
R T B Y YD & 2 Cd R BS s [ i
Yol 200 A Y 4 R R O, 5 R )V AL BRI AT iR
AR FORKFARLFNH A 25 B2 Y Cd 5 5 (B T4 (8] 4
R R I R A ), AR e 35 AR Cd Y
i (bR T5 APERC S 28 A Cd &5 2 4h) . [HE
PR B, 5 R VR AL T R 3L Cd $ R
i TR ORI RS BB R VR 3R A
AR HE T BAE DT Cd B R ISR E 4R 3 AT RE 5 ]
VB BOR PR P58 AR A 56, R AR PR - 811 pH AN
Cd B A=A SOER =2, 534, fir AR A = K K Cd
TR ERT(EMEEEZRME &N 5y
PR ) (GB 2762—2017) H Cd HIBRAE , 15 B £ K g
FEIAMERL AT DL R oK 47

VFZ W IR, [BVEIR R b AR 2R 58 A —
i, EEMYR RS WK REA VLR, YRS Cd &
TIRE AW, BEAR L HERY pH, 42 5 Cd AW 3L
P, R T A B SR A DX Cd 0 W e L AR AR
WFoE 0, 5 B T ORMI L, T2 T3 T4 A fERU T &
AR BR A3 pH B FRAK (P<0.05) . SAE RS L,
T1.T2. T3 T4 [A]VE A5 e 35 4R B 4 38 pH 5 35 PR AIX
(P<0.05) , 1M T5 [ /E5E 2K i 2 20728 g 25 AR B 1 48
) pHo X AT RES T1 ~ T4 [a] V5 2 3 K Al 2% 1)
HE 2R 7043 28 X M R AH A G 8, 1 5 | i e 25 AR
R4y WA HLIR G g 56 5 1 T5 #8528 i AUA /D40 AR
RN AR R EAE R, KRBT ERAR R KR
BHLR. J3oN AR KB, 5 AR e 35 A L, 45 10]
VR e 2% B AR PR AT A Cd & LR S 3 it ., i
HE— U0, T1~T4 [AIVER 0T BB 5 AR R WA
MLER S5 s 3, 3 SO PR 4= 498 pH FEAIS , pH [ I
Pt T HPR -3 rp Cd B 7 AR, dE i Ak T AR B
3 CAdAEYA SRR . Lin 8514 & 30T A1
MIZE AL, e %% SRRk RIS I T R S5 AR PR 18 Cd 1Y)
A RO R T B TENT Cd R B . (AR
M d2, 5 EKBAAEA L, T1~T4 [ VERE R B AR EAR T
HE PR T3 pH , 2 5 2 AR T MR PR 3 Cd A AL
PE(P<0.05) , 3% A BB e 25 F1 K AR 2206 45 20 Cd
Y e A W IR O, B 25X Cd IR IR RN ES 12 e ) B 3%
BT RO, S R PR R A RS Cd K R
EMPRIL RS , Bl e 25 R, SF I 5 A T R R AR B
A3 Cd A RCPERIFRAR . Wu 259 £ K A4S 1 5 KT
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PERE B A5 AR R 2538 o Tang 51015 HAH AL
FIZEIE . TS B iy T oK A S5 AR R HAER S,
TR B 4 Cd A S TE B E AR

& AERE(BCE) 245 Y B3 Cd & i 5 L4
HCd &2 L, BRSO S AR Py b3 Cd Y 4R
AE W0, RS (TR RS LR YIAR R 5512 Cd 31 b
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R, SEH 3 BCF I TF KT 1; 5 = A
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T L bR s 4, T BE S (VR AR X e 25 1 AR
R A A 06, 5 SCRUSE I SR 45 RAHL, 7]
PERS I T e 28 XF Cd W lie . SRR S5 i o 4
R I E VAR 20 R B0k R S BCF AT B4, ml B 5 [a]
YRR D1 & SR AR A K 5 80 Cd R B 7 LA
WA RN A . 5 HAE KA E, T4 B i
FWAIN T F oK H R BCF, {HoR B U H TR, Hifth
4 Fh TR VEBL 2 K 38 BCF I TF $4% 4 B3
FENA . 3 10 BH T4 [A] /AR X Rl 5 A Al A i Cd 7E &
Kb bR E AL T BE S T4 MR R AR ZE R
MR ZR 1 28 HAEFH B 78534 5%, DR T4 [RME S 2 0K
MORZE A THRIE /N e BT, ¢ F R 5 Al
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FE ) B PR ) b 3 ) 4 8 o i A A
AN R P g PR S5 o 2 B ] A5
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BB SR A . Cd A F B i T IR VR AR X,
TSI R B, 25 ] VR 2 Cd A B T R 2 BB
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TR ARG S 2 30 TR PR A AR A, Bl ]
X I 2 AR B X Cd 8 R B, 0k 1 il 2 [ A
B W VAT AN O 7 G g N W Y 7 N T B
B EARAR L, 5 R VR A TR Cd A R IR
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PERE . X R MVE R RE B 3 S 18 52 3L
e, F 2 S R M VER A AE £ oK b 38 Cd 4R
WA RSSO T eSS SRR, (5 E
R, R e 25 8 Cd S B S R AIX, AT e Jp 2%
) A AR RN 0 I8 A A A O, AR BT 1 e 25
TR ATLIH , SRS e 25 A4 K A/ i kT
] VE F KX IR ZE A By o [RIAE ARG & 2B 7

2R S 3G v T R R G 2 i) 25 A A
HA KRS R, P U e 248 52 06 Hh e 9F 24
o A2
3.3 AEIEMERR LG E DR

e P B TR A S B AR AE AR IRV E Y ™ i A f
FEAR AN B ] 307 Cd 35 AN 728 g [ A1 A [ sl
R B R i 2 5 B 7 TR AR Cd (R O, T 52 B
AFEE R BN, RAEY AT B Cd SR E LS
ol e VA A AT i 2 2l AR FOR AR Cd i, B
Fi A PR oK Cd & B3 B IR T (R Mg e E
FARME B b s e IR &) (GB 2762—2017) H Cd
A4 R AEL 5 a0 B 07 TRTRR K 77 51T 7, T3>CK1>T1>T4>
T5>T2, T3 AbFE R & 380 T F K™= 85 T1. T4 TS [l 4E
FELT FOK ™ SR AR, B IR 34 10% LAY, Hik
A5 E K5 kR Cd BRI T4>T2>TS>
T3>T1>CK1>CK2, H. T4 £ X A b 5 4F £ K 2 &
150% LA b 28 ERFR, T4 [ RS BEARAIE T F Ky
FERL Cd 3 iR bR AU AT ™, SO KPR 3 T
BN TR Cd AR IR . T4 TRIER A A T3S R
100 em, fRIE T F KA T 5170038 KB, Al 1208
/R WA T e 2%, (o 6 oK Al 25 A 28 AH B2 0 1 FH 38
S, FEMTHETE T K FRR 0 7= 2, B AR Loy T AR A
b QT (A (BN T o0 SR T e A R i 1 G R e o 7 1/
FEMLR A WA EAE A B AIR T R OR A bR Y
pH, M2 HE T Cd [ TR ZE Rt i 5 8 5 45, ob M 42 =
THEAE RGN R R, S5 R E 2
A IERE AN R, KRR T MVER A B
PEim A, TS [ VERT A B T 547 18 A Cd $2 3K
R I R TR Y 22 SR R A 4 1
AR bR R AR ELAE A G i H S VRS R A
FA) AT IO 1A 5%, A S A HLHA 75 S — 25T 9%

4 g

(D) BRFEAEAT E R TEAT RIE BT 28 5 e 25 455 5K
(T2) 41, HoAth 4 B[] VAR A7 T AR R oK ™ 10
HREAR, Horp S AT IR AT R OK AR B AT e 5 A X
(T3) B K= BRI 15.6% o 18] VAR 20X} T Kb
J AR Cd 7% 2 OB ZE 45 ALY Cd % i e o 2%
SR, H AR R T BT A Cd SRR, A &
T BE AT E KR WU T 28 58 B 2515 (T4) de i o

(2) B £ K/ e 2545 4 1P HE IVEREZC(TS) b, Hopth
4 Fp IR S 2 RIS T R 25 I OR AR BR 358 pH, 3
T Je ZE R BR A Cd A R A RCEIREAIR T oK
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