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Abstract: In September and October during 2019, soil samples of 0-20 cm and 20-40 cm were collected at 19 Torreya grandis ‘Merrillii’standsin

Zhuji, Kegiao, Shengzhou, Dongyang and Pan’an, where were the major production area of Zhejiang province. Determinations were implemented in

the same year of collection on content of soil nutrients and heavy metal. The results showed that the average soil organic matter content was

33.769/kg, meaning that 94.73% of the samples were above the medium level. The contents of hydrolyzable N and available P in the soil were rich,

with 89.47% and 94.73% at level 1. The mean available K content was 159.52 mg/kg, and the variable coefficient was 57.10%. The average pH value
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of the soil was 4.75, and 36.84% of the samples were strongly acidic (<4.5). Medium and trace elements showed moderate variation. According to
NY/T 391-2013, the content of heavy metals among the samples was within the limit except that of As and Cd. Comparison was made on the results
of 2019 and that by Dai Wen-sheng in 2003 in the same stands. It showed that soil physical and chemical properties were improved, especially
content of available P, organic matter and available K. Content of Mo, Se and B increased. However K element content of 5.27% samples was at a
very low level. The content of Ca decreased by 47.69%, and soil pH decreased by 0.78.

Keywords: Torreya grandis ‘Merrillii’; stand; soil nutrient content; heavy metal; change

HE Torreya grandis “Merrillii” FAEERFHEH TRMFN, SR M . S58GEBUIH I AR R 2
—, TERIEC A 1000 ZAERIHGE I A, Fr- Pl T AR LBkAEE . 280%. RM . RIAEZ: 5 B (Ti7) B,
W LA E T ARV B, B4R S mo S i Fehh, FEIN_E R i ke . 4
METIREAREE . T ETT AR B TAHRE I SR L L AR A LK DU R 2 B F L A pk—aty, TER T B aThy & h
P, H E FAE A AY) 95%0°,

FHEFGIEILK . LAt | 31 TS S L X B R R A B2 00 P A 45 S 6
BHES AT X B R EEOAMRVERE A, 75.2%H) 73 A X ASEA PSS BRT 2%, 61.6%00 53413 X 122 F R
T80 cm, BRI T 1T A1 | H YR 1 IR 1. 20 HEZ 90 AEARLISK, BEETAEMAR A KIE EIr, FHER
BB IAR ) IR T, FEAEVE R B B B N TR g, (5 B3RP R A
THRKRMA . BCESEVDFEME XA E R, 2%, BN . ARRH . 8% 5 H (7)) 114 SRS
ST T ROT, SRR, FHEMH IR N AP, A K AUKEEE N BRSSO, R K A
AR, Fe. B, Mn FEFILRFEE, HARREE/N. IR, BEEWNT A &S R m B Aw K,
EHUKT-ZEAST, JBsRr= R, KRR UIB S iy B SR B S s 45 R R
2019 4F, FHEFFEXIEE . BN . MIPT RFHIG 3BAE I AE B 2 () 2555, HIEIMRAb I 3543 S 5L 4
TR, SRR IR AR E SR AR XU,

R RE WL A AR 3L it 2SR e, B A P E ISR B HANEALDL R, 2019
A, ABFOGWHT A T2 IX - HE5R 0 K B AR S RIS T T M, IS5 2003 ARSI Y
AT IR X IR G LOAA ST, DA A P b e R v I R, (R R 8

1A

1.1 HmEE

IR 277 XA AL S N BN A H AR ) S E A m S BN, 2019 4F 9—10 H, EFEHHE
FrEXUEM . ERE . B2 KRB RIFS B (1) 7AN S 19 DEAEMRHL T TR AU . AR RN, AR
Hify o, THERIRE 3 AN SRR ((fiF4 13.33 hm?> /0 1 N RAESRTT) |, SRAEBRITINIRER S T th 2k
MU E RS 3~54, H#HE 0~20 cm Al >20 ~ 40 cm +)20 P ZERE, GH2H 1~ 2 kg, [H— AT+
HERESE | FRESBIEIF, FHRIEDUMEEE 1 kg 724 H3RES . JEREE 114 N HIERES:, TSR =X
T e, WHE . WG RGERH. 2020 4F 1—3 H, BT HIBAEHEIRINE . SAEHEEA TR ILE 1.

=1 OHEMHEER
Table 1 Information of sample plots

B A (1, X) SRR HE kM t3gE AR S /2
1 ,1 LTRSS i1l 530 AR: 200 ~ 500
2 A SR e 260 ~ 370 418 400 ~ 500
3 fEE LT RN IR PILT T Rl 520 ~ 550 AR: 100 ~ 300
4 T ARG BAHE EAS TGS il 330 ~ 350 YeY/ 300 ~ 1 000
5 TSR R A S5 A ikl 510 AR: 300 ~ 800




43 XNEHE, 55 : FHEARH 13355 0 AR 5 BN 2 ALY 11

=1 (&)

75 H (71, X) SFAEHb A, HuE KM ER: o FHEA L /2
6 B E SR B 300 ~ 415 AR 415 ~ 700
7 % )1 S AL TAY B 225 ~ 346 AR: 715 ~1015
8 g TR A A R 400 ~ 485 R 90 ~ 1000
9 P LR BRI AS il 566 ~ 590 2R 15 ~ 400
10 WAL FEBE 310~ 350 fae: 815~ 1015
11 T VU R ikl 418 ~ 689 AR: 20 ~ 500
12 AR JRREAEIE LAY B 245 ~ 326 AR: 20
13 A =B VTR kil 751 ~ 813 AR 4 10~18
14 FEREATR B 195 ~ 283 AR: | 35~ 1000
15 FEAREEATHS R 145 ~ 210 ey /3 20 ~ 1 000
16 TEREATFIET H AR b 223 ~ 307 pa: 17 ~120
17 It FEAR BT B 160 ~ 209 Fey A 20 ~ 400
18 FERE TR\ —H AR W 234 ~ 350 2R 130 ~ 300
19 FERE ST b 212 ~ 245 pa: 200 ~ 1 500

1.2 TIRIBRRNE
121 +HRETFLSEMpH ENE HHEAYUTE ENE R EA IR USEEE LY/T 1237—1999 );
458 pH B R A HLALE (LY/T 1239—1999 ) 5 88Kk N & 2l R B #0%: ( LY/T 1228—2015 ) ;
AR P & BN E R AR -RR R IR — BT 7 (LY/T 1232—2015) ; H3Eisg K & 2illE R H
LIBEHR - I (LY/T 1234—2015) .
122 +#+. BELEFSENE 3 Ca. Mg SEINEHEFRIBOEREE (NY/T 296—1995) ; 13 Zn
ERIE HIEFRIOE S (GBIT 17138—1997) ; i% STRIE HZEZROREE (2ERAE AR R
Frul B ITHAIIE (M) 3 3% Mn, B A RO (2R R AR RS 0
IO EARBTE (M) ) i%MonEMmm%ﬁ%ﬁ%%%ﬁ WA (HI803—2016) ; 13 Se &
I E R F2EEEE (NY/T 1104—2006 )
123 +tHELEBSEINE 13 Cd. Pb SEINEHAEBPIE IR (GB/T 17141—1997) 5 +
2 Ho & 8005E FIVS R FIcs YR EEE: (NY/T 1121.10—2006 ) ; 13 As & &E N S f 128608
FED: (NY/T 1121.11—2006 ) 5 43 Cu & &EIE H XAAIEFII -t (GBIT 17138—1997)
1.3 SoREnE

TIEF BAES R E S IR RS AR b, DR 2, HIEESR S ERERE R LI
bRt (SO E S IR T B bR (NY/T391—2013) ) ) i3 3,

F2 THANERHEIE

Table 2 Grading standard of soil nutrient content

Vo i HHLT% KAk N/ (mg-kg?) AL K/ (mg-kg™t) F3 PI(mg-kg™t) pH fE

1% (#%&) >4.00 >150 >200 >40 <45 (38R )
2% (&) (3.00, 4.00] (120, 150] (150, 200] (20, 40] (45, 55] (H&i)
3% (L) (2.00, 3.00] (90, 120] (150, 150] (10, 20] (5.5, 6.5] (35 )
4% () (1.00, 2.00] (60, 90] (50, 100] (5, 10] (6.5, 7.5] (HE)
5% (fiK) (0.60, 1.00] (30, 60] (30, 50] (3, 5] (75, 85] (5508)
6 % (HRAIK) <0.60 <30 <30 <3 (85, 9.0] (mE)

*3 THEGREEEMRE
Table 3 Limit of heavy metal content in soil
et B As/ (mgkgh) X Cd/ (mg-kg™t) X Pb/ (mg-kg?) M Hg/ (mg-kg*) i Cul (mg-kg?)
SRR <25 <03 <50 <0.25 <50

1.4 FEEAEBSSZIT O
TRIZE 5% F Microsoft Excel 2003 0 EBEFT80R4347 , 3 5[] — X el g e 25 212Ny ik 5 4 SR TS L
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Xt 19 AMEEHAY) A 3BRE AR ST TS T T o ISR SRAEERTE 0 ~ 20 om Al > 20 ~ 40 em PN Y AR 2
P TV, BEERFESR T IR0 R, BRSO R ST BE A T 138, 4533 19 MEHIAY
TR AR, DOPIME « bR ZE R R

2 HX5p

2.1 FiEFKTIEF SRR

B 4 136 5 HHER AR, 19 LA DL & 85718 33.76 g-kg™, 94.73%LL EHEHLAY
THEAIRERERT 2%, T4 LJbJ@, Hb 1 Gk FRbkHL Y 31.57%, 2 20 ( & ) KFR9bkHL Y 26.32%,
BEHAAEARHLA) LAY SR, HERDMERAK, B RE0h 26.07%; H3KME N & 8-F¥h 22354
mg-kg?, BT 2 B RLL K, ,u# 1 KRR 89.47%, 2 Z/K TR 10.53%, iRHAREMRHLAY
TR N SRR THRE KT, HEBISMERAK, BRRECH 30.17%; IR P &S558 28.01 ~ 440.92
mg-kg?, F¥)h 241.83 mg-kg”, BREEZEH S SELE RN 10 SHEA AR P S EAT 2 JoKFAh, Hg
94.73%I Mk HEA L P SR T 1 ZOK T, IHAEHEAR LAY TR P S AR, elnﬂﬁﬁﬁ%&mﬁ%
K, ARRECR 30.17%; HHER K S EFh 159.52 mg-kgt, AT EAKT-EIMHLE 78.94%, Hi,
1 R TFHIARH G 42.11%, 2 2K F-B9RR Y 15.79% , 3 2K RO 21.04% , A0 F AR AR AR 5 5.27%,
FHECT H30K M N A HIEAR P 88, FEARHAY LR K SR8 MoK, HamAais), 25145058
57.10%; 33 pH {EAYAZIE A 4.23 ~ 5.60, P44 4.75, KRty i Rt fsmia e, Ko, Btk 3 (45
~ 55) 15 52.63%, RIETESIE (<45) 5 36.84%, H5MPE+HE (5.5 ~ 6.5) {0k 10.53%, iHHEHEMHLA T
% pH EEA AL, HIEARES

x4 BEHMEIRFESRR

Table 4 Soil nutrient contentof T.grandis ‘Merrillii’ stand

FY FHF (g-kgt) KA N/ (mg-kg?) H# P/ (mg-kg™) B K/ (mg-kgt) pH
1 29.81+5.39 218.07+20.76 197.88+59.94 313.98+67.17 4.85+0.25
2 41.88+7.53 241.41+32.91 156.61+40.85 230.17+63.76 4.47+0.34
3 49.31+3.52 295.54+35.12 202.54+30.21 368.60+130.31 4.94+0.56
4 26.11+1.64 151.38+7.16 175.17+40.37 223.11+28.76 5.60+0.95
5 40.01+3.13 228.83+11.16 180.26+47.17 257.08+41.79 4.62+0.17
6 26.32+1.27 159.74+47.08 209.61+56.90 73.94+45 .97 4.25+0.25
7 27.96+7.83 160.63+41.68 128.43+20.07 86.03+26.06 5.17+0.46
8 24.22+3.75 182.31+18.04 273.49+157.08 164.51+24.67 4.50+0.01
9 27.93+3.17 192.48+34.47 204.33+76.78 96.77+35.55 4.23+0.29
10 41.41+8.50 282.79+39.26 28.01+3.26 104.25+41.72 5.35+0.56
11 44.41+13.16 163.03+21.40 378.62+6.89 76.43+57.17 4.76+0.05
12 15.71+8.93 123.50+63.19 206.56+94.61 22.56+16.69 4.44+0.12
13 39.19+9.22 182.69+32.36 440.92+83.64 44.96+9.53 4.92+0.09
14 34.44+4.92 300.16+52.97 322.79+2.42 179.39+19.60 4.23+0.11
15 42.18+12.14 284.70+108.17 328.69+76.71 141.28+59.33 4.41+0.22
16 23.21+0.17 311.23+49.61 200.99+46.43 172.44+33.23 5.19+0.81
17 35.92+8.45 145.91+31.20 299.03+28.89 116.44+52.49 4.54+0.29
18 31.47+6.43 348.70+28.35 331.02+41.60 203.28+4.81 4.33+0.21
19 39.91+8.56 274.10+74.50 329.84+60.07 155.57+40.16 5.54+0.45
“FHA 33.76 22354 241.83 159.52 475
F#5 BTEKMTIRFSER
Table 5 Soil nutrient grade of T.grandis‘Merrillii’ stand
4 20,
sy 22l (gkg™) A A% 1% 2% 372)}2!ﬁ PRt 4% A 6%
HHLT 15.71 ~ 49.31 26.07 31.57 26.32 36.84 5.27 - -
IKfEPE N 0.12~0.35 30.17 89.47 10.53 - - - -
B P 0.03~0.44 40.81 94.73 5.27 - - - -
R K 0.02~0.37 57.10 42.11 15.79 21.04 15.79 - 5.27

pH 4.23 ~5.60 9.26 36.84 52.63 10.53 - — —




439 XNEAE , 45 - FHEARHE 138570 A & B i 2 AR T 13

22 FEHMTIRD, REXRSERR

FHEARHE -3 b | RO T RIS B SFIT R (£ 6) , 1IRPEITE Ca S BIAZRIEA 0.33 ~ 3.65
g-kgt, F¥H 1.36 g-kgt; TIEHRIEE Mg S ETIIK 354 g-kg?, SR 1.66 ~ 5.67 g-kg?, & HEHLIE Ca,
Mg S EREA, AL, HASSZE 5% 66.64%F1 29.16%. 1M BT A B RYUR KN Se, H
AR ZHEIE 92.30%, ST 1.14 mg-kg™; HUGR B, &8 T8 168.89 mg-kg™, HAE R REh 66.89%.
A3 S R EE /N Mo, HAE S REUh 21.22%.

*6 BEMMITIED, BETREE
Table 6 Medium and trace element contents in soil of T.grandis‘Merrillii* stand

K5 Cal(g-kg?) Mg/(g-kg™) B/ (mg-kg?)  Zn/(mg-kg?) Mn/(mg-kg)  Mol(mg-kg?)  Fel/(mg-kg?)  Se/(mg-kg™)
1 0.54+0.22 5.67+0.73 54.92+6.53 123.08+11.7 614.71+76.63 0.7240.27 54.20%0.82 1.03+0.58
2 0.33+0.29 3.90+0.46 45.02+10.86 90.91+6.22 389.69+96.16 0.67£0.19 45.97+11.08 1.69+0.79
3 0.90£1.01 3.13+£1.37 37.50+9.45 109.23+32.2 533.16+111.39 0.87£0.25 38.26+10.89 2.31+0.42
4 1.70£1.51 3.00+£1.08 144.69+191.34  88.96+5.41 432.95+181.46 0.85+0.43 26.14+10.78 1.08+0.90
5 0.65%0.48 1.66+0.10 25.28+3.23 70.26+£21.22  289.38+93.49 0.82+0.38 18.62+3.68 3.89+1.07
6 0.65£0.59 2.32+£1.33 45.12+40.33 62.08+3.27 432.87+186.14 1.18+0.31 21.08%1.21 1.86+1.17
7 1.45+£1.00 2.60+£0.52 72.10+£79.16 75.69+4.78 593.10+207.17 0.67£0.34  27.04%3.18 1.18+0.65
8 2.51+1.55 4,90+1.00 132.77+148.3 93.13+15.13  724.01+193.86 0.38+0.23  46.20%6.22 0.87+0.50
9 0.40£0.29 2.63£1.06 103.67+140.58 60.47+5.17 390.23+186.37 0.78£0.06  24.52+5.79 2.04£1.51
10 3.65+3.23 2.86+0.34 31.32+3.13 82.57+8.15 529.96+112.19 0.57+0.54 33.33%5.42 2.85+0.60
11 2.76x1.63 3.84+0.15 287.00+6.95 78.05£22.60 662.00+£299.06 0.60+0.03 28.43%+2.28 0.12+0.01
12 0.65£0.16 2.87£0.72 297.50+9.34 47.10+18.13  509.00+£367.94 0.76£0.54 24.90+9.24 0.08+0.02
13 1.24+0.78 3.85+£1.02 319.83+13.84  114.5045.77 700.50+244.14 0.76£0.11 54.75+8.57 0.14+0.06
14 0.84+0.29 3.11+0.35 262.46+6.46 54.06+6.53 403.42+137.86 0.68+0.03 24.71+1.32 0.37+£0.03
15 1.41+0.95 3.48+0.33 257.09+2.43 56.06+1.40 441.57+183.36 0.67£0.02 26.59+3.78 0.38+0.03
16 0.56%0.15 3.61+0.20 267.93+3.32 56.39+2.13 467.51+116.60 0.70+£0.03  31.73+0.53 0.36+0.01
17 2.060.64 4.89+1.32 287.52+14.36 67.24+7.69 804.84+144.42 0.71£0.08 30.90%8.34 0.48+0.10
18 1.68+1.04 5.03+£1.88 278.20+15.38 65.86+8.15 788.93+277.94 0.66+£0.03  34.01+10.25 0.43£0.12
19 1.80+£1.04 3.94+0.19 259.01+3.23 72.16£7.76 765.80+129.53 0.76£0.06 29.83x1.56 0.50+0.04
“FHAE 1.36 3.54 168.89 77.25 551.24 0.73 32.70 1.14
Rl A 0.33~3.65 1.66~5.67 25.28~319.83  47.10~123.08 289.38~804.84 0.38~1.18 18.62~54.75 0.08~3.89
AT Z % 6.64 29.16 66.89 27.74 28.01 21.22 32.30 92.30

23 FEMMIRESERIERR

®7 TEMMTESEESE
Table 7 Heavy metal content in soil of T.grandis ‘Merrillii” stand

75 As/ (mg-kg") Cd/ (mg-kg") Pb/ (mg-kg™) Hg/ (mg-kg™) Cu/ (mg-kg?)
1 7.065.40 0.34+0.06 18.52+6.13 0.03+0.01 20.89+5.42
2 3.85+1.76 0.2620.06 23.60+6.56 0.11+0.07 19.05+3.69
3 6.27+3.85 0.50+0.21 29.56+2.50 0.06+0.03 17.91+8.19
4 13.61+9.89 0.27+0.12 42.84+22.23 0.07+0.06 15.47+4.17
5 5.20+2.56 0.37+0.20 27.99+8.50 0.03+0.01 11.10+2.60
6 6.67+4.43 0.14+0.05 27.57+3.38 0.0620.07 6.27+1.42
7 6.27+8.24 0.30+0.04 30.60+9.31 0.08+0.08 6.34+0.36
8 11.09+12.18 0.20+0.09 23.8348.10 0.04+0.04 10.35+0.62
9 6.5618.17 0.1620.06 27.15+7.88 0.04+0.04 9.56+3.05
10 2.39+0.46 0.37+0.13 21.94+3.66 0.03+0.02 6.59+4.17
11 15.74+0.79 0.17+0.11 41.77+11.25 0.09+0.02 16.59+16.34
12 14.07+12.02 0.04+0.00 38.37+4.84 0.06+0.00 6.50+0.97
13 26.68+5.69 0.11+0.03 40.37+9.69 0.13+0.04 9.85+4.94
14 19.43+0.38 0.09+0.01 33.35+4.51 0.09+0.01 7.85+0.49
15 10.12+4.32 0.09+0.00 32.7742.32 0.09+0.00 7.32+1.19
16 18.08+1.97 0.09+0.01 34.96+3.96 0.09+0.01 5.68+0.49
17 19.57+5.44 0.12+0.02 35.15+1.95 0.11+0.02 8.48+1.52
18 15.59+5.24 0.11+0.02 32.50+4.01 0.11+0.02 6.85+1.14
19 19.99+0.97 0.12+0.02 38.74+1.50 0.12+0.02 7.96+2.57
Py 12.01 0.20 31.66 0.08 10.56
b2 6.75 0.12 6.97 0.03 4.89
A 2% 56.18 61.08 22.03 41.35 46.31
SEER <25 <03 <50 <0.2 <50

M 7 T LE R, FHEM T 3 E 4R As ER S84 12.01 mg-kg™, 15 13 SAEHIA ) &4 26.68 mg-kg ™,
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it NY/T391—2013 BRAH 25 mg-kg™ &b, 7EH: Axf it 38 (1 & SR bR . 48 Cd & 2 73420 0.2 mg-kg™,
Hr1.3.5.10 SFEHIAY Cd & & IR . 4R Pb Hg Fil Cu & B H-FH4{E 4371 31.66 mg-kg™.0.08 mg-kg™
110.56 mg-kg™, B S EIERERERIN , HASRREIIE S0%LL T, X As. Cd Hasmlsi
ERAKR U ESHTER, FHEM I 3 E SR & BN IRESEARIN, ISR & 8475 NY/T391—2013,
24 FiEMKTHIERSNESEISTN

WA E LS 2003 SERTC RS20 ] — X sk 19 AMEEHIEN) 39857 43 F1 HE 4 8 &5 1 4 SR b A 70t
Fh, Z5500EE 8. tiF 8 WPETA H, 2003 4EAI1 2019 4E, LIPS B0 14.53 g-kg Ml 33.76 g-kg™,
BT 19.23 g-kg™, 325 T 132.35%; TIHKARME N S & 2019 4EHL 2003 4EHE 1 32.04 mg-kg™, 1275 T 16.73%;
AR P & 2019 4FH 2003 4RI 165.29 mg-kg™, &7 T 215.95%; AL K &Rk 2003 R4 57.31
mg-kg™, $%E T 56.07%; ifi 3% pH 2019 4EHk 2003 4E FF% 0.78, TFRE T 14.10 %, TIEMRIEMETR,

# 8 200345 2019 EHFEMKMTEFSTNESESETL
Table 8 Comparison on soil nutrient and heavy metal content in T. grandis ‘Merrillii’ stand in 2003 and 2019

TH SEGIAE THIE WAME /IME BREY AR AEI%
VR (g kg?) 2003 14.53 29.70 4.90 50.80 19.23 132.35
2019 33.76 49.31 15.71 26.07
HEEE NI(mg-kg) 2003 191.50 490.00 105.00 47.50 3204 1673
2019 22354 348.70 123.50 30.17
7 Pl(mg kg™ 2003 76.54 418.60 2.70 131.76 165.29 21595
2019 241.83 440.92 28.01 40.81
S KI(mg-kg) 2003 102.21 24350 36.25 49.38 5731 56.07
2019 159.52 368.60 22.56 57.10
oH 2003 553 6.80 450 12.00 o078 1410
2019 475 5.60 423 9.26
Cal(gka?) 2003 2.60 5.90 1.30 44.59 ey 4769
2019 1.36 3.65 0.33 66.64
Ma/(g-ka) 2003 3.70 6.10 2.40 30.37 016 a3
2019 3.54 5.67 1.66 29.16
B/(mg-kg) 2003 144.47 250.50 73.41 40.78 2442 16.90
2019 168.89 319.83 25.28 66.89
Zni(mg-kg?) 2003 100.08 181.59 65.04 30.03 283 81
2019 77.25 123.08 47.10 27.74
Mn/(mg-kg™) 2003 855.54 1785.30 207.76 48.32 304.30 3557
2019 551.24 804.84 289.38 28.01
Mo/(mg-kg) 2003 0.13 2.55 0 26.72 0.60 26154
2019 0.73 1.18 0.38 21.22 ' '
Fe/(mg-kg™) 2003 17.20 22.40 13.80 23.12 1550 90.12
2019 32.70 54.75 18.62 32.30 ' '
Se/(mg-kg™) 2003 0 - - 1.14 -
2019 1.14 3.89 0.08 920.30
¥ As/(mg-kg™) 2003 24.22 233.10 257 214.17 1001 5041
~ 2019 12.01 26.68 2.39 56.18 ' '
X Cdl(mg-kg™) 2003 0 - N - 0.20 -
2019 0.20 0.50 0.04 61.08
2 Pbl(mg-kg™) 2003 49.76 70.01 34.30 18.86 1810 3637
2019 31.66 42.84 18.52 22.03
¥ Hol(mg-kg) 2003 0 - N - 0.08 -
2019 0.08 0.13 0.03 41.35
% Cul(mg-kg) 2003 11.18 70.08 0 137.18 062 _ces
2019 10.56 20.89 5.68 46.31

L ETRI S BN Ca. Mg, Zn, Mn & 2019 4ELb 2003 4B RIEFEEE R D, TR
LA/ DH AR Ca, Mg (205 F % 47.69%. 4.32%) , fHEBICE Mo, Fe. B SESHARNEFREEHINN,
o Mo Fll Fe SR3EMIES A, 4303401 0.60 mg-kg™ (3411 461.54% ) Fl1 15.50 mg-kg™ (3411 90.12% ) .
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M 4R & BASKORA , R Cd Rl Hg £ 2019 4EH: 2003 SEREAT RIS, HARTEVRIIA Rl B0 T
5 3Eijt As il Pb 4 2019 4FH 2008 455 B FIE T 12.21 ma-kg™ I 50.41% I 18.1 mg-kg™( FI% 36.37% ),
Cu & FIE T 0.62 mg-kg™ ( FIE 5.55%)

3 W54 R

3.1 itig

H#H A “FHERY " SRk, 8% 2019 4, SEFMEMBEALL 4.8 7 hm?, 532X ri st
02 S B A AR AR 5 A A BUKCTAR Y T B A BRI, 283 T 2018—2020 4FA 4244 A E P [FT A
i1 333 hm? kit 20 A8 (17, X)) BT HERKH - 3EAE Jrdb A7 TAE S . H AT, SHT A A R S i bR
R v R & S = VA S 2 @ 1o I (AN 1.5 g o = e e 74 s S P 1w =3 WA N F= R L DA B K S a8
WS R R 7 D SR O S AR FO AT SR B SR S b I . 2R0% | IR
I, ZHREEZE 5 B (1) BOFHEARHL 13308 1 (2003 4E ) $E4T TIEGY, FHEMRHL 1330 N, P K Hufi|gi,
RIHZH BN IR, DELEP IERAL, 2HLE KL, el “HERUEMH e,

AR, FEEFMEMAS AR, TR ZE K P RIERE S, B SAESE & 3B )
AR P RS T TR T — RIS TR, SO S e iR it 7 At A B S 6 mE A s
AL . AR 2 55 R RIS AR T IR IRy, 5 2003 AR [R] AR IXISAHLY, R 11
HR P, AYFREER K SEAFIRREIZMIEIEAET =, Mo, B, Se ZfiiE i & S BIWIEFR K, iEd “&
REawg s DU Ec S8 AN Mg, FHEARHAY) BRI PE s B 5 T, (H 3857 00 Al
I BUSRAFAE, A K S 2 5.27% AL TARARAK - 5 2003 4EAHLL, +3% pH TR T 0.78, HIEMR{L™
W, LI & FRERE ke, Hop, Db fECE R Ca BEFEIRE K (47.69% ) , HEAERRZE. B
Fo . B ROF R A S LR 2R 2 —M, [Erg, BEIE pH TR, 1IEESEIEIEEN, As il Cd
SRIFEBIRERE, 5§ TSN FEEE X 1% cd ELRBIENGRK, B TRMASEEN
FEEWATF. Rk, sk s, ek LR M R0 B i d e A re s . SRUES SR R e 2
R AR
3.2 #ig

PR K (SBRA%, 4 5.27%) , FEEZXHERBECEN S BN TPEL FAKF; . fEeR
AT AR ER) AR S DR IR E SR As. Cd BbsXEE . 5 2003 4F [ —DiAH, IR P Al
MU E ERIRECR, TR ™E, Ca SEMFINEIA, BUGEHE /= Kbk + e H LR IA 35 50 R 2
BCEEPEERCh B bR, HE AR BRI TS, SN AR AL & AR
HEBEANEINRIT Y. Bk RS AR YE HIE T E 455, S XA R0 B 2 .
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