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Fri Bt SRR R R EARF EL R B, B AR AR LU0, VR BRI RRAR A R A
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Effects of Different Proportions of Fermentation Bed Paddings Replacing Chemical Fertilizer

on Crop Productivity, Soil Fertility and Heavy Metals Under Italian Ryegrass—Rice Rotation
ZHANG Wenjie'?, XU Nengxiang®, DING Chenglong?, LI Qingfeng'*

(1 College of Grassland, Resources and Environment, Inner Mongolia Agricultural University, Hohhot 010011, China; 2 Institute
of Animal Science, Jiangsu Academy of Agricultural Sciences/Key Laboratory of Crop and Animal Integrated Farming, Ministry
of Agriculture and Rural Affairs, Nanjing 210014, China)

Abstract: The effects of fermentation bed paddings partially replacing chemical fertilizer on crop aboveground biomass, N
efficiency, soil fertility and heavy metals contents on Italian ryegrass-rice rotation were studied to explore the suitable
replacement ratio of organic fertilizer and chemical fertilizer under rice-ryegrass rotation, and to construct the safe application
technology of organic fertilizer, which can provide technical support for high-yield and high-efficiency crop production under

grain-grass rotation system in southern agricultural areas. Under the condition of equal nitrogen application, a field experiment
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was carried out in two years, in which 6 fertilization treatments were setup: CK, no fertilizer treatment; inorganic fertilizer
treatment (T1), fermentation bed paddings replacing 25%, 50%, 75% chemical N (T2, T3, T4), and fermentation bed paddings
(TS). The effects of different treatments on the aboveground biomass, nitrogen use efficiency, soil physiochemical properties and
heavy metal contents were determined. The results showed that compared with CK, all fertilization treatments improved rice grain
yield and straw yield, Italian ryegrass yield and annual aboveground yield. In the treatments with different proportions of organic
fertilizer, with the increase of proportion of organic nitrogen substitution, crop yield showed a decreasing trend. The experimental
data for two consecutive years showed that compared with T1, T2 increased the annual aboveground yield of by 5.88% and 6.40%,
but there was no significant difference between T3 and T1, and significantly decreased in the T4 and T5 treatments. The total
annual crop yield of Italian ryegrass—rice rotation showed a trend of first increasing and then decreasing with the increase of the
application ratio of fermentation bed paddings, the annual shoot yield of T4 and TS5 increased by 11.49% and 20.34% respectively
in the second year compared with the first year. Nitrogen uptake and use efficiency of rice and ryegrass were significantly
increased by applying appropriate proportion of organic fertilizer. Nitrogen uptake of rice grain and straw as well as ryegrass were
the highest in T2, while there was no significant difference between T3 and T1, but T4 and T5 significantly decreased. Compared
with T1, T2 increased the aboveground nitrogen uptake by 9.387% and 7.59%, and increased nitrogen use efficiency by 14.66%
and 10.14%, increased partial productivity by 7.58% and 5.94% in the first and second year respectively. Soil pH and the contents
of organic matter, available potassium and phosphorus increased with the increase of the proportion of organic fertilizer, while the
content of available nitrogen increased first and then decreased. According to the two-year average value, compared with T1, T3,
T4 and T5 increased the SOM contents by 33.98%, 46.23% and 47.09%, and increased available phosphorus contents by 49.11%,
67.15% and 73.87%, and increased available K contents by 23.36%, 36.77% and 55.24% respectively. The application of organic
fertilizer resulted in the enrichment of Cu and Zn in soil, but had no significant effect on Cd content in soil. The contents of Cu,
Zn and Cd in the same fertilization treatment were lower in the first crop year than in the second crop year, but the contents were
all within the soil pollution risk control standard (GB15618—2018). In conclusion, 25%-50% of the fermentation bed paddings
and inorganic fertilizers applied is suitable for Italian ryegrass—rice rotation in the Yangtze River.

Key words: Italian ryegrass—rice rotation; Fermentation bed paddings; Yield; N efficiency; Soil fertility; Heavy metals
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AHLAE . BEAE | BRAEA 50% PR ZMERLAE— M A,
Fl4x 50% PREVERBIE, KIEIEMBEGE, 2146
MRS RES 1 RAER B . /DX TERL 24 m*(4 m x
6 m). I HL DO S 2.0 m BT, /N P E] SR
0.5 m JEry HSE, JFAETSDRL RSB 1L BAREIE, /hIX
el S HEKHEK IR T 2018 4E KRR IE X IT 4
K KRS -2 1k e 22 g AR Rl AE 7 2

IKFE SRR R A 9108, HITINE AR RHF AR
BT R AL, KR TN S A LaEs, 6 H
o BRI, 10 Ao R AR B/NIX 20 17, BEAT
20 8K, 17C 18k, BRITHEH 20 cm x 30 cm. ZAER
FI RN IUAHA “TETILA”, HASA ML, £
BB TR 10 A P N aKREGR S #EF, 4
HAoa)ss 1 XL, 5 AR A5 2 ONED; SR 4%

F7HE 30 em, &1 3 g/m? . 4% A FEH A A B i — 2
RGN DI+, 3% 0 ~ 20 cm BHZ LR FE{L 1
i E 4R SN pH 6.75, ALK 11.51 gkg, 4
& 0.95 g/kg, H 3 9.45 mg/kg, HERLAN 99.51 mg/kg,
4 Cu 27.93 mg/kg, 4 Zn 73.80 mgkg, 4 Cd
0.09 mg/kg. HIHAEY A H . A LEE B ITLIE
LBl 2= B S A SRR I AR AL, DSBS K
ENEETW AL W E XA Y S YN iy R ]
M. pH 6.97, HHLFE 44.53 g/kg, A 19.91 g/kg,
AR 18.05 gkg, AP 12.82 gkg, & Cu
5.61 g/kg, 4= 7Zn6.43 g/kg, 4 Cd 1.21 mg/kg, 4= As
1.95 mg/kg, 4= Cr0.77 g/kg.
1.3 HmRESNE

IKFES/INKERFT | B, KT kL, Rk A
o IRREE , SR LRI AT B A Y. 1o/
DCBARRMERUAE R 10 R, PREBUM B EREE S RS
RS, 43 HI7E 105 °C FA&7 30 min, 65 C
ML R, FRE SR 100 HifH T2 S
HIE . ZAERE R/ NXBENLIER 10 77X, &
R EER 5 om, DI E SERT 55 [A]IFH 500 g FF b
T 105 C ByMEAE P A 30 min J5, £E 65 C &4 F
PEEE, MEEn Ty RS &, REHE Ty ™
i, Ea USRI B AR Y o Rl 5 pRARERME
Fkk, HEEREEE 100 BT 228 m e .
P 2R S R HyS04-H,0, TH - E A
P E

ZAERETWARG, BN 9 SRR
0 ~ 20 cm + 2 I3RS, IRAIE S IU 437k B A 45
Kl 1 kg 247, ENT S, BE 45 1 mm 1 0.25 mm
i AL - 39 PR AR O RN B 4 IR S B o - AR T
ZIRE IR (R A= HT ik ), o pH
FHABRAHECK LR 2.5« DE; HEAPUR
K FHE AR TR A8 SV 7 5 I AR LI Ak
D5 5 - SRR ZUCR U 4 RO I 5 A Rk
KRR AR, P akiE; +
AU R ] SRR AR K IR T . 144
it Cu, Zn., Cd F& R A HATI T LARME NY/T
1613—2008" 7 k1 5E .
1.4 HIEITE

) 28R W SRR A S 3 A KPP R

Rm BRI =25 " S x AR & i+ 7 i x A&
RO EAExAR T H (D)

AR IR JH (%) =( Ot 20 DA AR S R -
ANTit 8 X AE R R R RS )it UL ) 100 )

http://soils.issas.ac.cn



AW SOHS: BUEHERR B UK -2 BB A TR ARAE ) . R ERAE ) AN G R R R 745
R A 1=t RX ™ /it ()  AEREERERGH EAAEY R, Kb, 2018—

1.5 HEHRITSHH

FIIH Excel 2010 i#£4 712055 FE Al Bl b SRR 1A
FH SPSS 16.0 X i IEicH AT 7 22 50 B AL i 25 A
5%, AbE R 2= S5 K50 SR X & (Duncan) 2 5 H A7
2, BEMKFEH 0.05,

2 HEREHSWH

21 PHUBRBRURBRMKB-SHEZERE
EREYH EEBEY 2RI
TR, 2 AR AR T K REFPRL . S

FEreht . A0S B Ryt F3RAE Rl CK A TS

A FRERARR , 22 AN I 55 Bt 28 Ak ARt B 255 ) T 4

YIHY A 7= F1(P<0.05). T2 AbBHARAS T B /K Fe -2

2019 FKAF-Z AR ERRARIR R T, T2 b3 /KA
FRhip=i . FEFF= & . A0 R BRI AR L
AP AR T T1 A5 3 5 4.11%.11.13%.4.59%
F15.88%; 2019—2020 4F, FHXIF T1 Zb#f, T2 4b#f
KRR RPRL . AR R AR A R A
AR A R 3.84% . 4.63% . 9.14% FlI
6.40%. T1 Fl T3 Kb F/KAS . AR R 5 I JH
AR AR T R 2 R, RITBEERLEAR 50%
1) LU T SR SR BE 08 A A ) 8 v Y 7K RS - 22 A B
WAERG A1, T4 F TS REFR FIAE Y b3 o 5
2019—2020 4EH, 2018—2019 4E4r 534 A0 11.49% F
20.34%, ULEHRE AR IE K, = bt FH b
BB KR -2 AL R AR RGAEY) B /.

o KFEFERL B KARFRSFE o TS RS LRI E O MR N
35000¢ 35000
2018—20194F 2019— 20204
30 000 30000}
b b a
25000t 25000} {_‘
NE C “E a
% 20000} — — i = 20000} 1
ke - . 2 »
o b o a
= 15000} el % 15000} N
10 000} 10 000}
T 5
5000 SRR RER SRR 5000} b ) P
) Y -."a\ \"'H.B [, o [
0 S e b b 0 ‘-.'b\. [P [
Tl T2 T3 T4 Tl T2 T3
Qb TR AbFR

(FEPIAR Rl /INE S8 3R AN [ b R R) K R 55 22 46 R 32 B P2 R 22 3k P<0.05 B 3E /KT, H EARRVNG FRFRREERS M R 21K
P<0.05 B.3FHKF)
E1 AEEELEMNKE-ZEEZERERFEYH EEMFEWE I

Fig. 1 Effects of different fertilization treatments on aboveground biological yields under Italian ryegrass - rice rotation
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Table 1 Effects of different fertilization treatments on N uptake under Italian ryegrass—rice rotation at harvest stage
A b3 KFE ZAERE JE 4
FliFF KPR 55 1 YN E 55 2 YN

2018—2019 CK 16.69 +0.48 d 47.51+321e 11.35+0.46 ¢ 6.72+0.03d 8227+3.11e
T1 47.53+0.45b 109.79 + 3.20 ab 99.82+£2.67b 67.89+0.29 a 325.03+£2.71b
T2 68.13+0.82a 11776 £ 091 a 104.85+1.25a 69.89 +1.57 a 360.63 £ 0.86 a
T3 4478 £1.60 b 98.19+2.12b 97.75+3.02b 66.56 +0.55 a 307.28 £1.78 b
T4 29.54+0.89 ¢ 80.22+5.26¢ 62.75+2.67 ¢ 41.52+0.47b 214.03+3.45¢
TS5 26.15+0.76 ¢ 60.52+236d 38.63+£2.04d 25.56+1.15¢ 150.86 +1.98 d

2019—2020 CK 1520£0.19¢ 44.75+0.52 f 11.04+0.79d 9.51+£0.14d 65.50+1.65¢
T1 62.19+£0.20b 108.31 £2.13 b 88.24+3.58D 68.57+1.50 a 327.31 £2.16 ab
T2 66.16 +0.23 a 11526 £ 1.70 a 99.94+4.85a 70.79£0.89 a 352.15+321a
T3 63.82+0.34b 97.93+£0.92 ¢ 87.31+0.22b 56.09+0.47b 305.15+0.51b
T4 49.64 +0.80 ¢ 87.90 +0.60 d 527710 +2.25¢ 52.53+0.09b 242.77+1.13 ¢
TS5 39.44+£0.25d 68.51+049¢ 50.81+£1.09 ¢ 34.08+0.81 ¢ 192.84 £1.01d

e R PRSI /ING 7B R 3R ] — 4y AN [ b B ] 22 53 1 3% (P<0.05), Rl

S [ i R b 3 5 3 (P<<0.05) 5% Wil K Flf— 22 4 BB 2
FAVE RGN AR RMA R MA R WA 13 2)-
75 2018—2019 #eAF4FE R, AHXS T T1 AP, T2 4b3
IKRE | 216 P32 TR JE A7 M SRV E ) R R R %
R (P<0.05), ¥R 31.50%. 4.64% Fil
14.66%; T3 AhHi2E AR, T4 F1 TS Zb3) & 2%
AR (P<0.05), KFFAEFE A=) T1. T2 F1 T3 43
2= AR, T4 4bEE5 T1 A T3 AbFR] 2% 548
=, HEEST T5 A (P<0.05); MXFT T1 Ab3H,
T2 RbFHZ A A AR RGN R b 34 A
R 1000 B L 1w 8.84% Fl 7.58%(P<0.05),
T3 AbFEZE FOR 3% 7E 2019—2020 #/E4E T, /KFE .
Z A0 MR RUR R ARWUR I 30 O A 7 ) 5 30— 3

FUEEME . T2>TI1>T3>T4>TS, HHXHT T1 AbEE, T2 4b
P JE AR E 350 VR AR FUA SR 26 7 01 4
BHEE 10.14% F1 5.94%, T3 AMERAEZE, H
T4 FI TS b B i R (P<0.05).
23 BUBNEBERUEXNKB-ZHEZERE

ERTIERAWZM

£ 3 BN RAREZ AR EZ FWOGRI L3R5
TN O, IRV LA AN R AR Ak 0 1 8
pH. AHLT . Blff A . SRRSO A 50 s e 22
S (P<0.05), +3% pH BEALEVRIEIE L 5] 4 1
hnmidg e, (HES 1 ANRAIEFEES AR E, 5 2 MeE
AF T4 A TS Ab PR & T T1 A1 T2 AR (P<0.05).
SRATAILITT B A 2Tk BORHBC it LU 91 38 m S 238 hm , AH

x2 FRBERBAEMKE-ZEBEERIERARZRZINRAXRNEI

Table 2  Effects of different fertilization treatments on N efficiency under Italian ryegrass—rice rotation

AEy Ak 3 HERMATHR(%) R FE A" T (kg/kg)
KHE ZALBA T JE 4 KFE ZALBA T LSS
2018—2019 CK - - - - - -
T1 4124 £1.64b 66.54 £ 1.05b 53.95+044b 44.14 £ 0.90 ab 51.68+090b 4791+0.87b
T2 5423+0091 a 69.63 £ 1.25a 61.86+0.37 a 46.84+£0.23 a 56.25+0.23a 51.54+021a
T3 39.06 +£0.65 b 64.14+1.59b 50.00+0.82b 44.05+0.67 ab 51.00£0.67b 47.53+£0.57b
T4 20.61 £2.72 ¢ 3831+1.40¢ 29.28 £0.58 ¢ 40.06 £ 0.07 b 3246 +0.07¢c 36.26+0.18¢
T5 10.50 +0.80d 20.50 +£0.39d 1524 +£0.15d 3526 +0.84 ¢ 19.59+£043d 2742+0.71d
2019—2020 CK - - - - - -
T1 54.45+0.80ab  61.66+0.93ab 54.45+0.80 ab 43.73+£0.29a 46.16£0.29b 4494+0.17b
T2 59.97+0.64 a 67.84+£2.55a 59.97 +0.64 a 4483+042a 50.38+0.43a 47.61+031a
T3 49.53£0.90 b 55.70 £0.64 b 49.53+£0.90b 43.67+£0.40a 4573+0.40b 4470+ 0.45b
T4 35.67+0.05¢ 38.73 +0.96 ¢ 35.67+0.05¢ 41.10£0.01 ab 39.75+£0.01c  40.43+0.23¢
T5 24.57+0.16 d 29.70 £ 0.84 d 24.57+0.16 d 39.18+0.02 b 29.67+£0.02d 3443+0.13d
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Table 3  Effects of different fertilization treatments on soil fertility under Italian ryegrass—rice rotation

Ay Ab 3 pH ML (g/kg) T A (mg/kg) R (mg/kg) B R (mg/kg)
2018—2019 CK 6.42 +£0.06 a 9.01 £0.02d 109.63 £2.12 b 100.64 £1.97 ¢ 11.70 £ 0.48 d
T1 6.64+028a 12.10+£0.32 ¢ 125.45+4.28 a 122.54+0.53d 16.58 £0.29 ¢
T2 6.66 £0.06 a 1435+0.16 b 136.74 £ 13.8 a 131.01 £1.53d 17.11+ 046 ¢
T3 6.68 £0.01 a 15.63 + 0.68 ab 132.77+ 148 a 14721 +4.78 ¢ 25.15+0.61b
T4 6.88+£0.01 a 16.55+0.47 a 132.45+7.58 a 167.96 £2.12b 27.18 £0.15 ab
TS 6.86+0.01 a 17.47+0.54 a 132.18 £3.48 a 183.19+3.58 a 29.01+0.72a
2019—2020 CK 6.51£0.01b 13.02+0.13 ¢ 118.70£1.55d 105.44+£0.86d 7.66 +0.22d
T1 6.57+0.03b 1444 +£0.22d 135.13 £ 1.24¢ 124.20+1.90 ¢ 18.43+0.13 ¢
T2 6.61 £0.05b 16.52+0.07 ¢ 13438 £0.50 ¢ 123.88 £0.15¢ 21.85+0.62 be
T3 6.77 £0.05 ab 20.04+0.20b 15551 +£2.05b 157.21+1.07b 27.00+0.21b
T4 7.20+0.01 a 2248 +0.05a 167.63 £1.28 a 169.50 £ 0.06 b 3140+1.17 a
TS 7.19+0.04 a 22.19+0.79a 153.22+247b 199.94 +£5.01 a 31.84+0.09 a

FbF T1 AR, T2, T3, T4 I TS A AA PR & &,
551 ANEAEAESR I AN 18.60% . 29.17% . 36.78% I
40.50%, 5 2 DNEAEEHIIE N 14.40% . 38.78%.
55.68% Fl 53.67%, WAEF-X0 035 16.50% .
33.98%. 46.23% Kl 47.09%. P kAR AL H T )
R ASEG IS WA, 55 1 DMEAEAE T1 S5 H L
NERCEAb BE2E S AN 25 26 2 DEARAEAEXT T T1 &b
B, T3, T4 Fl T5 RhFRGRAR A & i 23 n(P<0.05),
RSN 15.08% ., 24.74% 1 13.39%., I H5 40
FIA 80 B e Y WA A ORI C it L A5 338 oy dd 2%
HIN(P<0.05). 55 1 $EAEAERISE 2 $64E4E, AHLLT T1
ARFR, T3 T4 F1 TS Kb 4564 340wl & 28 g s,
WIS h 51.69%., 46.50%, 63.93%. 70.37% i
74.97%. 72.76%, W35 5380 49.11% . 67.15%
1 73.87%; XFF - IBEHACE S, 5 T1 AL,
T3. T4. T5 ACSPINEEAEAENI RN, N
N 20.13% . 26.58%, 37.07%. 36.47% Fi149.49%
60.98% , PIAESE 00 BN 23.36% . 36.77% Fi
55.24%. [Fl—BEHRHEEANEE T 56 2 5e/E4ERY pH .
AP, GRS mE TH RS, sAL
Bt X} = SEAE i T B KAk
24 BHUABREBERUEIKB-SHEBZETRHE
AGIEYRRE L EESESENEI
W 4 Fios, FXF CK ALBE, Jifi AL AR X + 3 rp
Cu. Zn Ml Cd %A WEFW, (H2VLHREiE
0 b Cu F1 Zn A9 (P<0.05), X} Cd &
AR R —hEEA B3P Cu, Zn A
Cd &, 5 1 RAEHFIR T2 2 8 E4E. X T 13 Cu
T, WNRAEAE T3, T4 TS Y 3w T Tl

AbF(P<0.05), 55 1 e VEAE4R 513 10.66% . 17.21%,
23.16%, 5 2 FeAEFAHEN 20.59% . 33.03% A
32.34%, 2 4ESEIMEAN 15.63% ., 25.12% F127.75%.
BBt B = T Zn B (P<0.05), HHLL
T T1 AN, 55 1 %4E4E T2, T3. T4 F1 T5 2 B4 51
I 26.14% . 30.79% ., 32.12% F140.31%, 45 2 #4F
AE AN 13.19%., 25.17%. 32.97% Fl 43.04%, 2
AESEHIHEAN 19.67% ., 27.98% ., 32.55% #il 41.68%.

R4 TRBIELEXNKE-SHEXERERGETIES

£BLEBHEMmy/ke)

Table 4 Effects of different fertilization treatments on soil heavy
metal contents under Italian ryegrass—rice rotation

Ay fab 3 Cu Zn cd

2018—2019 CK  27.82+0.52b 64.76+1.42¢c 0.093+0.13a
Tl 2655+1.02b 64.95+3.72¢ 0.092+0.14a
T2 2875+0.13ab 81.93+0.83b 0.093+0.16a
T3  29.38+054a 8542+0.04b 0.095+0.12a
T4 31.12+055a 8581+085b 0.100+0.12a
T5 32.70+0.06a 91.13+2.16a 0.098+0.11a
2019—2020 CK = 27.14+0.74c 65.51+0.64d 0.102+0.04a
Tl 27.64+0.04c 66.19+094d 0.107+0.04a
T2 30.85+0.64b 74.92+194c 0.104+0.04a
T3 33.33+0.44ab 82.85+0.54bc 0.104+0.04a
T4 36.77+084a 88.01+084b 0.103+0.04a
T5 3658+1.64a 9468+0.64a 0.108+0.04a

3 ihie

30 FHUBBEBERUENKE-ZHEZERE
RGEIEMET TR
TEAMFTE T, BALHEL 25% ~ 50% BAR L)
FHUINTOKRERARL . FEAT . ZAE R H AR R AR
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e 56 %

TH o R, BALERE 75% 540 Bt s Ak Hok)
SEMEYEE, X S5RESEPIR AR, &
2 He 491 9 A HILAE 54 QA B i A 80 3 A 0 D A A 7 30
EIRY R RIEER , Bk T R R
TR, (A MRS fhd RN . R BE, B
AT HLAE L L 9] A 28 00 AN i B st il AR 4 A K Y
T, T 5 PO I 3 W K R B4 W L s M A T
I A, AL AN IR IR AN A, Sk
FER A K, SR I . AR 75% ki
LR A A BRI B R K RS —22 16 SR 2 B s A
ZGNEY P i 2019—2020 #EVE4E L 2018—2019 #84F
R, XS TEIIE S8, Rk T AL
R4 40 14 K 380

) 5 RSP KB, A AL AL GRS T
U MU R IR o R, T A IR TR, e
REMFIHR, kg AREBIR RN, A YRR
20% AR A B ) R 2 R 22 2 RUIER SR et .
PRARSIBIESE B, A HUIE AR IE i 5 Ak /N 22 5
ERENFORALICAIE, e B R R,
AR R, 25% ~ 50% PALHRIR AL HEEIE 2
TR K R RN 22 46 B S B RUIB R FRICR , [RIR, 45 i
TEHEAH L, BULHRIR 25% ALAEAL B G 53 m T
IKRE-Z AR R AE RGN A E W Avbiokl
AR 50% ALARARFE T K FERERL . FEFF RN A0 R 27
PR R RS IR A S, K 25% ~ 50%
) Ak R R AR EL 18] B 48 1o o AT 0 22 46 2 22 wop]
EHE, ERIEED & R EE, #2487
AR AR IR, R T A X B Ol T RS R
32 BLBBEBERUENKE-SHEEZERE

EGETERARESESENIIN

R ABFFE 200, A HUIE AEAS 25 oieat: - S E 7otk
BP0 R AP g A B, AT HLAR AR AL AR A Ak 4
BTN - H A MU SR, AR,
i AR, R L AR S T 0 ~
20 cm BHZE A PURAERGR &, HEEEA
PUACERAR L B4 e, 39T LI | AT R A e s
FrE ., X5 HREEPI RS R -8 X
AAEHLUIERNTE T 35 B A & i, A HLIE AY it
AR T BHZSNEA WLT AR - 3 HLRD 2
SR B 5 SRR s R I, AT HLAR R RAL B 1 A
BT S R iR B3 . X AT RS R0 IR AR L Y
iS5 S A B AERE 143 A R b it FH A PP, 55 4
ARWFIE R I, DAL HRPE A B RS 42 = e 1E L3 1
pH, HEEFFAEREGER, pH #2EACREE, X
Vi B 5 A HUAE AR IE ol A S it 2 S A R

PR S R AT R R A HLAE A ML E BE AR
TXFHT AP B HERRY, R A MRS i
BT BRI, A -1 pH T PO
ARk, B 5 & LB R 1 ek % e
BB 205 T IR AL A O ORI B 558 () Vs A ARG A
T ARG . R RESED IR R, 4L 2 4F
it H T S AT ALIE AT 3G 28 Zn, Cu Fil Cd 58 4
R 2RI PSRRI R PR, K 0Tt A 2
FE T HHE Cu Al Zn R AR 2 FRYEN
RIGZE R KW, b Cu M Zn B SRS TS 4 T
PREEHHAT AL £ 1 18 N 2R B0 A 8 i i, 1
XHHE Cd SEMENESARE, H¥FFE LR
B8 0Tt A M A 385 g XU A AR ME (GB15618—
20181, HJF PR —J5 i vl fig 5 4 HLAE b 5 4 J 10
s Rt FAT R A SEET8 55— i ] eSS AR PRI SR
I ZAERE A G, ZAERE R AR, 49
WK, W 4R EA R T PR AR, BN 4
JEFRE: Cd A EAEVERAM. R HR X KR -
ZAC A W E R G A T 4 R A i RS e
G IR, S 2 AR AV RO T KR -2 1
BERRAER G o E S &, (AR E
F bR U (GB2762—2022)1 ) £ iy 5 Yo 4 B 1 A9 PR
fHo P LA G A 238 hn 3 b & 4 8 T R
R, BRE-FRAE RS DS A B 1
BEIRA —CWMBEEMEN, APVLTCHLBCHERES
B AR R AR VT A T i DX A A e AR AR

4 #ie

FEATT A Ui 3t DX A AR AR AF T B K
T2 AE MR R AR VR RIS, A0t 2R AR R A9 17
T AH R AL , AR 25% ~ 50% b
HEAR BEA S KA | 20 A6 A2 FORI ] AF 4 3R A= 4
77, $RTF TR R R Wi | UL FHIRCR F i A
PRy, e T EHEA PR AR S, TS
JE SRR T EIN . UL, BUEEEREA 25% ~ 50%
PRE it A 7 I AT T b X K R 22 A R e e
VEA: P (B AR A AL D i 20
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