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i =h 10 3 T T 3T ERAE R SFR S U=

gﬁﬁ}ﬁ% lvz’ g ﬁ*zy *%/E'El\ﬁ " 2*’ %jg—;ﬁl, Eﬁiizy ?ﬂ%%ﬁﬁz
(L il RS SRR Epe, Hl =M 7300705
2. HilE LR R LIRS KRR B, HO 22H 730070)

B T N TR SRR b X SRR A RANBE ASARRE, dad SR ik, SR TR IRy
WREZMET (BRRBE. W HE) AMREFIEAXS TR . T, S8R, WHEMSESH S RPN, 4
REW: MR WL ZEME T, HEEE 10 mo/kg (A F KPR . TH . B MR i R b A 8O 3 20 g
T 8.5% ~ 21.6%. 21.7% ~ 3333%. 107.3% ~ 154.7%. 166.7% ~ 965.9% F1451.3% ~ 547.2%, Hk B2 ¥ &%
BE MEAIE, AESES. TERAMBREGE. MMALRESE . KRBT WSS T
147.4% ~ 173.3%. 122.4% ~ 152.1%. 11.6% ~ 12.6%. 32.6% ~ 33.4%. 17.6% ~ 18.0%. 3.1% ~ 32%; Hl
[l AE AR, Bl LSRR BE B, FORMRw . T SRR R R A A R R R T

6.5% ~ 36.4%. 12.8% ~ 89.9%. 5.5% ~ 22.0%. 17.4% ~ 92.2% 1 4.8% ~ 18.1%, WRIRELLEGA . MEEA I,
EAREE BB G R NIIRT 47% ~ 15.0%. 3.6% ~ 13.7%. 104% ~ 25.6%, JoE ARG A
EREEEE . BTSSR ONNTE T 1.9% ~ 5.8%. 0.4% ~ 3.5%. 0.6% ~ 22%. S50, TEELE
IS, HEEFRBIS S FORA ORI 2R R IR = T IRIREh 2 68 . MBS LS 2 i oS sr s i,
ERANEGE T 13 - E RS EFEFOT, 325 T FoRMm M

KR Gl L, PR FORAK; Mk ok

BRI R R E S LE Y MY T R
FECEA T, 2 FYERINA KEabE 1%, K
E 4 40% () L3 se e, 20 e A R v
T3 TR AR R, E N
ShE BT T OREMESE, B A A SR
( DTPA-Zn) <0.50 mg/kg FEIE 5B E <20 mg/kg
VR HHERVE I R BRI L 2 B A
ZRIEA, ARIEREEXT A SEAR, AN
TE A BE A LS A A 0h SR 2553 T 2 XV 4 1 A Ak ke
FEEAE A AER . AR H 45 R, Bk
TEARRIMIX A 33 ARBHERSE AT, &
BB IIE A0 22 S OR, (B ASHAs . S A AL
B WRIRELES A SR RA BN EEORE, HE
ARG N SIEREERE T A, NiiesT +
A RO B g s T I, R RE

KF B 2022-03-12; FABH: 2022-04-03

ELTH: HEARBARETH (41967016 ) 5 il 4l pl2
B S AR (2020GAAS19 ),

EHE™ N DaiH (1996-), Wi-LAFFEA, 25 NFH R4
T PHFGE . E-mail: 1491858804@qq.com.

BITIEE: %ELE, E-mail: yangsicun@sina.com,

P IR AR, BRI PR AR S, X
CH T IZ AT, (HAEER AL IREE T, RNt A 148
JE A kAR S AL, E NSO SR B I

Vi¥ nah
SRUNER AL b R M By e — Y 3R]
TEZH X RIS 45 R R Y], AR
i A 0.34 merkg, FOKBREEREARAR R Sk, 1 H
ANFIZERY | ORI R B R 5t A - 3 v oA A5 e B R
PR EE R 1 22 St ok L TR P ALY - iR
HEwiE b, EEEA RS EiAE] 0.57 mgke, &
T BEa ARG A, (AR 18.3% 1Y £ KAE bR
RPN SEEIER; MEE SRR - b,
BUPES | HAT 0.22 mgkg, EOKAIRRBVEERIRE] T
37.4% "0, RIS A 150 ke/hm® BREREE, A
RESE R I AERK 218 . 24T W5 &
AL IR S B R A L
WIRATIN, BB LIRS NE e se:, fm]
e LI — R LR T2 5 T A FIE S
Ak, DT B RS B i e A b
TE BRI AL AN AR TE S . 5 — T
T, A AT BEE 133 R ATk Bl dh o3 B I 1R
— 163 —

S




| T T

——

rhE SR 2023 (4)

MR, i IR A R S R, AR
ANREBAEIIRAICAI T . BT, AFFER A
W5k, AR I AR S KB A
Iei) £ 73 e 19 5 FORAR DL ER AR i = AN [R] Eh DAL e
JE, BT AMEREIE AT FRAE R AP S AL
Wiy, B A it DR A I S B T A HE SR AR 2
s

1 #RFTTE

1.1 5k

A3t - R 4 R 45 B B R A R AR T I
B H SR A (39°19'N, 100°05'E) £k
HIBFZ 3 (0 ~ 20 em ), BEWELLEL, &AL
JF 123 ghkg. 2% 1.0 gkg. AW 0.9 gkg. BHAER
70.8 mg/kg . AW 13.2 me/kg, AL 245 mg/ke .
R 09 mgkg, 4Eh 1.0 o/kg. pH A 8.4, +3E
A AZ W S A (Ex—Zn) A 45 A LS (SBO-
Zn) SRR MHRER 2 R BUE AR A £E S M
JREY) - SRR Eh A By, &R i 200.6 g/kg,
1 HCO; 8.3 g/kg. C1725.8 g/ke. SO, 112.8 g/ke.
Ca’ 4.6 g/kg. Mg*28.4 g/kg. K 0.4 g/kg, Na'20.3 g/
keo HHR EHERERZE B 2 T mere . 0 (2
mm) J5 8 M. 8RN ZnSO, - TH,0, AIENIRE
(N 46% ), BENEABRAL R KH,PO,, BhMbll.
MR E K SRR A5G E 335, 9T USRI X )2 b
L EL X B HE BB R
1.2 et

T 2021 4F 4 H 2 6 7 kA Rl 2

Bedi s Rttt , ok, SRR R ZX
wWit, FARRE R A AL, AR (Zn0)
it 8% 10 mg/kg (Zn10) 2 /K, ®IALBEA £ 4
W, WwAEERfEE (S0) . FhAWRE 2 g/kg (S2) |
ERTUNE 5 g/kg (S5) . Fh M E 10 g/kg (S10) 4
Ko IR 20 em x 20 em KK HL, AEA2E
+ 3.5 kg, A AL H i N 100 mg/kg. P 50 mg/kg Fl
K 63 mg/kg, AP EL 4 K, Pt fb AL AT
DLV T 2t A 4% L (1 Be e 2 851K, A 1
dJEHEFP . FOREMZEG T 4 H 19 HIEF, B4L6
Wi, 7dIEEM, EH S M. ARG LT
b NS 5 /ANy ) 117 o e 7 O 5 I
KT, JEAE 105°CT AT 30 min, F7E 80°C AL
TEHE, HRFREGEMSH, e, [
BFERAE LFEFESL, AT B 2 mm i 4
L, T A S M TS5,
1.3 W 5 R ik

AR A AR SR R R T
AL E SR AN 1 AR
RERTE; EREAHEPT a2 gy
W AR Olsen 15 BRCH T KOG RE T
pH (IR BE I E (25 1K+ ) hEA
501K iR - TR AR A R
(DTPA-Zn) VIR N 2 0 11242 (pH 7.3),
FHR W 53 66 BE TN s BERIE 8 53 9 s ik
SR FH i JRURE 45 1157 R HE 0 e i 0 SR AR T vk
(£ 1); RATRAEG SRR, FET
WA e BT e R 5 1

® 1 TEPEESHENESRIE

YR FBOES FREIBGR) T A
I LIASEE (Ex—7Zn) 1 mol MgCl, (pH 7.0) 1:4 fHIRIRY 2 h
Il RIRER S A A% (CAB-Zn) 1 mol NaOAc—HOAc (pH 5.0) 1:15 THIRHRY 6 h
m NG LSRR (WBO-Zn ) 0.1 mol Na,P,0,+1 mol Na,SO, (pH9.5) 1:20 TERY 2 h
\% AERLS A8 (OxMn-Zn ) 0.1 mol NH,OH-HCI ( pH 2.0) 1:20 TE IR 0.5 h
\% EE5AVARE (SBO-Zn) 30%H,0, (4 HNO, Bfk, pH2.0) 5 1:25 (85+5) C/AKBIMFGET
1 mol MgCl, (pH7.0) 51:4 (2%) HiEidRE 2 h
VI JE MR ES & 0.14 mol H,C,0,-0.175 mol ( NH,) ,C,0, 1:20 TE IR 4 h
( AOFe~Zn ) (pH3.25)
VI AR AR A A A 0.04 mol NH,0OH-HCI ( 25% HOAc ) 1:20 96 ~ 100°CIKIFN, el
(COFe~Zn) 2% (R HEAE)
VI BREBH YIS EE (RES-Zn) HCIO,~HF-HC1 — RN
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1.4 Hdukbrn

K Excel 2010 F1 SPSS 26.0 % 5 #8 #1748 31
AT, SRR R B 20t ir 22 5 B8R,
FHLSD Bkt 2 E i, H Excel 2010 /R

2 HBRE5HH
2.1 it B Xk AN ) e HE 9 K &l i A R

A

2 T LUE W, it R AR 4 e X B K Bk
. THAA W EEZm (P<0.01); FFEH
X ORI N 2, RN KT A R )
RFM K (P<0.01 ). M T KA K 10 1a) (1 22
WAE, 0 K0T, HLEEIHEN2 ke
W, EORMREE/DN, EORERKEZRMGE; 3
T EIRR S gke BF, WriAVER g, A
B PR I R B e A B, B B R BB E
MRy YIS REIRF] 10 gke B, ERAEK D
S RGO 12 dEASE, EDE A 10
metkg I FENE BT T3, 2R T £ K4H
FET-RORFIE] (23 d)o DN R USRI 0 A5 9 1R 1 2k
F, TE7Zn0 % F, S2. S5 4k FE Fb SO 4b £ 43 5
BEAR T 2.9%., 28.7%, S2 5 SO Ab B[] 2% 7 K
i 16 Znl0 54T, S2. S5 4L FHEE SO Ab B 43 5
MR T 6.5%. 36.4%, S2 5 SO LbFR] 2% F i A i
. WA LSRR, AR A

%2 MEEAEHRSRETHERGSHTE

WEOKE R i o
(em) (g #)
Zn0 SO 54.7 +3.8a 18.5+0.2a
S2 53.1+5.6a 18.4£0.2a
S5 39.0 + 6.4b 9.3 +0.1b
S10 — 0.6+0.1c
Znl10 S0 66.5+5.2a 25.7+0.5a
S2 62.2 +4.6a 224 +£0.1b
S5 423 +4.3b 13.0 £0.2¢
S10 — 2.6+0.1d
b
7/n ks ks
ZnxS ns ok

e TR BAS ) /NG b 3 0% A [ it A 7 S AN [ 43 B Ak T i) 22 S5
KB EKT (P<0.05); —fURANIE, ns FORAHRIR) 22 R, *
FR P<0.05, ** FoR P<0.01. T,

JtiEE, EOKMR S AR B R FRAR A3 (HAEARIER
SPHRIET, Zn10 APREN R ST Zn0 AbFE, 7E SO
S2. SS5AMELF Ay HI¥E N T 21.6%. 17.1%. 8.5%,
{BAE S5 AL PR, Zn0 5 Zn10 4b B[] 25 5 R B 3%
FOKRTE W FEAL GG bR = A —2, Zn0 4031
T, S2. S5, S10 4b H 4 I FEAK T 0.5%. 50.0%.
96.8%, SO 5 S2 b ¥ [A] 2% TR i % Znl0 ZbFR T
I AR T 12.7% . 49.3%. 90.1%, 4% &b 34 [a] 1y
BB T 2E5BEKY HEERSEET, S0, S2.
S5. S10 43R Y Zn10 H Zn0 Ab BE ) £ oK T 5 4
BIBEINT 38.7% . 21.7%. 39.8%. 333.3%, #AbF
[i] 34935 3 22 S A i KA (P<0.01 ),
2.2 FEEX AR ER 4 vk B g e R OR R AR B
I B 2 52

MR 3 ATULE H, B R o3k B X R AR AR
TR R A A R (P<O01) 5 BEERAE
N FORARR S B A AN B3, (AR R
MR B B F K (P<0O1 ), 1E ZnO AbBRR, S2.
S5, SI10 Ab B 1) RABEAK 5 BF 5 20 51 L SO Ab B RIS
T 105%. 196%. 366%, S0 5 S2. S2 55 S5 hbHfjaj2
SARE, HEMET EOREEAIG FYE (<20 mgke) ;
Znl0 ZbBETR, S2. S5, S10 &b B A% T KA RR 4 S0 &b
PR B AR B BRI T 5.5% . 104%. 22.0%,
HRAR 30 T R OR B IG AE, S0 5 S2, 25
S5 AbFR[) 25 SN . ARIAER MR, SO. S2.
S5, S10 AL FE R 4 Zn10 F ZnO AbFH ) 5 R AERR 5 5
AN T 107.3% . 1189%. 1313%. 154.7%, %
Qb B34 3K 31 22 S0 B K (P<001), 53R
AHARL, B 3R TR B A3, AN R ERA
ANHEEE, FORAEARI B A0 B PRI, Zn0 AbFEF,
S2. S5. S10 % SO Ab P iy W B 1 43 i FEAR T 11.1%.
59.8%. 979%, Zn10 AL NSRRI T 174% . 54.6%.
92.2%, 45 Ab 3 A] ¥k B 22 F A B 2 K (P<0.01 ),
AR R 20 e JE R, S0. S2. S5, S10 43R 4 Zn10
EE Zn0 Kb 3% B K AE PR W B 1 43 B 3S 0 T 187.0%
166.7% ., 224.6% . 965.9%, HA5AbBRIE]$AK% 22 FAk
BEIKF (P<0.01 ),
2.3 it B X AN [A) R 4 vk BE A B h A A0EE (DT
PA-7Zn) AN

MFR 3 ATLIE Y, HasE RN ok B M A BT
14 DTPA-Zn &RE R B E M (P<0.01), HilFlE
FEACTT Bl A ER AR EE RGBS N, 13 DTPA-Zn &
%W AR, FE ZnO Zb BRTR, S2. S5, S10 kSO
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b Ay AR T 6.6% . 15.8% . 30.3%, SO 582,
S2 585, S55 S10 4b P jE] 22 % KN &35 7E Znl0
AEFRR, S2. S5, S10 F SO AR BIFEAR T 4.8% .
10.9% . 18.1%, SO 5 S2 4bFi[A] 22 AN B %, Hifth
AR IR R 22 S KO R R T
Y DTPA-Zn & &, MR W BT, SO0, S2,
S5. S10 43 F 1Y Zn10 Lt Zn0 ZbFE ) DTPA-Zn 7%
T 451.3% . 461.9% . 482.8%. 547.2%,
H A AR 3535 3 22 S pl B K (P<0.01 ),

R3 HBEEFRRSKRETHEREKRSHSE.

WESEMTEGUERE
WERKT Hhie Eha W i TR
( pefe) ( pg/ %) (mg/kg )
7Zn0 SO 21.9 +£0.8a 405.6 +9.2a 0.76 £ 0.17a
S2 19.6 £ 0.6ab  360.6 + 8.1b 0.71 + 0.06ab
S5 17.6 £ 0.4b 163.0 +4.2¢ 0.64 + 0.10be
S10 13.9+£0.2¢ 8.5+0.2d 0.53 £ 0.08¢
7Zn10 SO 454+ 12a 1164.1+104a 4.19x0.12a
S2 429+ 1.6ab 961.8+9.8b 3.99 + 0.16a
S5 40.7 £ 0.9b 529.1 £9.6¢ 3.73 +0.10b
S10 354+ 1.4c 90.6 £ 5.4d 3.43+0.07c
2
Zn kk K3k sk
S sk k3k sk
Zn xS ns ok wk

2.4 JEEXSASF R A T L b SR AR R

Al

241 XERFRERZE A A%E (CAB-Zn) &t fsZNn
MFE AT LA, 13 CAB-Zn 5 57E 0.60 ~

1.93 mg/kg Z [0, i3] T 2HEEN0.6% ~ 1.8%,
it A5 R ER 431k B X CAB—Zin 75 1 B S M 34 A 5 2%
K (P<0.01), FFRAZH X} CAB-Zn 75 552N
W2 AR FEERKT T Bl R U R RS, CAB-
Zn SR ELIRERAIRESE, Zn0 bR, S2. S5, S10
kSO &b B 43 AR T 7.4% . 17.8%. 23.8%, Znl0
AEFETR, S2. S5, S10 Fb SO Ab FR4»HIBEAK T 4.7% .
9.9%. 15.0%, 24~ B K1 S0 5 S2, 2 5 S5,
S5 5 S10 b PR R) 4 22 S AN B 3 R E AR S T
CAB-Zn [ & f&, MR ER 43 E R, SO, S2. S5,
S10 43R 1Y Zn10 F Zn0 b R4 B340 T 146.2% |
153.9% . 166.2% . 176.1%, £54bFH[E]34 55 5] 2 F)
BEIKF (P<0.01 ),
242 XAEEAPLASEE (WBO-Zn) =500
MFATTUUE W, +3 WBO-Zn 5 HTE 1.63 ~
4.76 mg/kg Z 0], HE| T RFETEMN 1.6% ~ 4.5%,
it o R A3 e B F WBO—Zin 5 1 1Y 5% 1) 35 B4
K (P<0.01), FEER 52 B XF WBO-Zn 7 &2 1)
SN B3 . AR EE KT B R0 W i 1
Jn, WBO-Zn 7 & BB WS Zn0 KT,
S2. S5. S10 Lt SO &k B 43 I BEAK T 7.4% . 17.8%.
23.8%, Znl0XbFRR, S2. S5, S10 H SO AbH3 i F
KT 36%. 97%. 137%, 2 ALK T &4k B A
Yk 3|25 B K. MR ERE T WBO-Zn 1)
S, MR WET, S0, S2. S5, SI04L#TF
) Zn10 F Zn0 &b FE2x 53 H0 T 122.4% . 131.8% .,
144.3% ., 152.1%, HASAbPRIE]IE 325 5 8 K
- (P<0.01 ),

(T

R4 MEERRRSRETHHESHEESE (mg/ke)
— =
MRKT MR WRAASH  MSANER  RIESA SR ;iﬁig TZ;? SRE A
Zn0 SO 0.78 +0.08 a 2.14+0.18a 1.72 +0.07a 4.81 +0.14¢ 10.72 + 0.30c 77.37 +3.18b
S2 0.72 + 0.06ab 1.98 + 0.06b 1.54 + 0.06ab 4.89 + 0.24¢ 10.76 + 0.46¢ 77.87 +3.32b
S5 0.65 + 0.04bce 1.76 + 0.15¢ 1.39 + 0.10bce 4.95 +0.17ab 10.90 + 0.48ab 78.48 + 4.13ab
S10 0.60+0.11¢ 1.63 £0.07d 1.27 + 0.08¢ 5.06 +0.12a 11.06 + 0.36a 79.03 + 6.30a
Znl0 SO 1.93 +0.05a 4.76 + 0.20a 1.92 +0.12a 6.38 £0.15¢ 12.61 + 0.42b 79.78 + 4.25h
S2 1.84 +0.11ab 4.59 +0.14b 1.72 +0.16b 6.50 + 0.22bhc 12.66 + 0.51b 80.29 +4.31b
S5 1.74 + 0.04bc 430+0.11c 1.56 + 0.10bc 6.57 +0.13b 12.85 £ 0.54a 80.97 + 4.29ab
S10 1.64 + 0.06¢ 4.11 +0.10d 1.43 £0.07¢ 6.75+0.21a 13.05 £ 0.64a 81.54 + 4.86a
Bt
S ok ok ok ok ok *
/nxS ns ns ns ns ns ns
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243 XA A SR (OxMn~Zn ) 5152

M4 TUEH, 13 OxMn—Zn & &EAE 127 ~
1.92 mg/kg Z 0], 53| T &REHREN13% ~ 1.8%,
Jiti 3 R 3k B 6 OxMin—Zin 25 $2 19 5% i 35 3B
FIKF (P<0.01), £k 22 B X} OxMn—Zn 1% & 1
AW N E D= A N R SN 7 e
Ji, OxMn—Zn % & BB HRERAE S, Zn0 ZbFRT,
S2. S5, S10 [ SO &k F43 HIFEAR T 10.4% . 19.2% .
26.1%, S0 582, S2 585, S5 5 S10 4b B ju) ¥y 2%
SR E; Znl0 AbBER, S2. S5, SI10 kb SO 4b B
% T 104%. 18.7%. 25.6%, SO 5 S2 kb 3 [a] 2% 5
¥, S2 585, 855810 4b PR 2 BN E .
BEIRE T OxMn—Zn % 1, MR ER 40 E T, S0,
S2. S5, S10 43R 1 Zn10 F ZnO Kb B4 534 hn T
11.6%. 11.7%. 122%. 12.6%, H.4&4b¥jE ¥k
EFW B E K (P<0.01 ).
244 XL ER RSB (AOFe-Zn) &
P

4T LIFH, 13 AOFe—Zn S H7E 4.81 ~
6.75 mglkg Z[0), d7E] TG RN 4.9% ~ 6.2%,
it 4 F R 43 Uk B XF AOFe—Zn 5 1 19 52 i 34 3] #%
W E K (P<0.01), B3R A8 B X AOFe~Zn 7 it
(RS2 AN B3 o AR TR B 7K 7 T Bl G £k 20 e B 1)
AN, AOFe—Zn 75 5t 52 32 i 34 i 19 #a #4 . Zn0 Ab
FER, S2. S5, S10 Fb SO 40 3 4 B84 T 1.7%
2.9%. 5.2%, SO S2. S5 55 S10 4b B[] 25 55 A
5 Znl0 AFRR, S2. S5, S10 Fb SO AbF43 518 T
T 18%. 3.0%. 57%, SO 5 S2. S2 5 S5 4b # |f]
ERANEE, RS T AOFe—Zn &, AH[F R
JPHETR, SO, S2. S5, S10 4bHE R Y Zn10 H ZnO
b TR BN T 32.6% . 32.8%. 32.7%. 33.3%,
A A R 3535 31 22 Al B K (P<0.01 ),
245 X enlB RS 58 (COFe-Zn) FHINY
Al

M4 v IFEH, +3E COFe—Zn &H7E 1072 ~
13.05 me/kg Z 18], 7 3 7 4 RS &1 11.0% ~
12.0%, JHiEEFIE 433 B Xt COFe—Zn 5 & A5 35
FM R E K (P<0.01), A8 H X COFe—Zn 77
G R A W N TE El 10K = ) N N S = 7 9
(3G NN, COFe~Zn 7% R4 WH AT H . Zn0 4b
R, S2. S5, S10 [k SO 40 34 43 5 84 1 T 0.4%
1.7%. 3.2%, Znl10 4k P, S2. S5, S10 4k P [t
SO A3 BN T 0.4% . 1.9% . 3.5%, 2 it sE K

TS0 S2, S5 5S04 2 RAEE, H
S0, S2 5 S5, S10 4bHH[AIFA IR H T 22 55 W E K.
MR EIEE T COFe—Zn &, MRS HIET,
SO, S2., S5. S104b #E R (%) Zn10 H Zn0 4b B 43 51
By 17.6%. 17.7%. 17.8%. 17.9%, H % 4t 3
[i] 44735 3 22 S A g KA (P<0.01 ),
246 XTEREAT YIS (RES-Zn) RS2
MWF 4T LIAEH, 133 RES—Zn SHRAE 7737 ~
81.54 mg/kg Z ], 5 B T 28 & 1 1) 74.3% ~
80.1%, Jifi%¥ X RES—Zn 75 5 135 M 35 2 # { 2 7K
- (P<0.01), Fh43He BE X RES-Zn % 1t A 52 1 35
F i K (P<0.05), PEERZE B X} RES-Zn % &
RN 2 . AR R K T BE £ o3 B () 3%
fn, RES-Zn & BB Mk H . Zn0 0T,
S2. S5. S10 kb SO &b 3 43 550 ¥4 0 T 0.7% . 1.4%,
2.2%, Znl0 AL B R, S2. S5, S10 kb SO 4k HE 43
FIEANT 0.6%. 1.5%. 2.2%, 2 NitisEKE T SO
MS2 585, S5 5 S1040 PR Y25 A EE, H
SO, S2 5 S10 ZbHR[E AR T 22 5 B E K- Hkr
P25 T RES-Zn W & i, fEMFER A WRE T, S0,
S2. S5, S10 4L FE R 4 Zn10 k. ZnO 40 BE 43 51 1
T 3.1%. 3.1%. 32%. 3.2%, H 4 4b3 a3 kAN
225 8 E K.
3 iFig
BRI SR 2 —, 25 THE
PR R AR, D I ) 5 55T R e ) T
SHES A KR M R A EE R . XE
s TR, YER IR BE RS, h i
BTENNE RS, SEUpEees, i
GG ShIk 5, FORERKZM, S22 5
FPEERZI . T BT AP LR R, MiE
ATV BE RGN, FOKS AR K 2 B A B 25
T2, MEERRERIN T FORMRE . TE. SEEEAR
B, FEETE 10 o/kg BER MR T E ORI
FETCHFRIMER T 11 d, o] Wt er REZR R i X) &
KA A K E, XS TS
B, PTREREERMNE T, KM AR
Na® S, &l 7 SRR MRRAL, #ht
BEJ AR FORMMR AR B B, AR T
AT AR, TSRS 7 Wi i
BB E DO A, AT A N T B A
THERRN BB EE 23 B TR, MidF e R E S mAE
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WA N L R X e e R R R IE
FHORSE AR, AR AERR A N RS
T RIS, B FERMEREARIE T, bS5
ERANVRBE (I, FORRE MR S R B E R, i
KT B ABRAEFIE FUE (<20 merkg ) ; FMEEALFRAY E
KA B AR AE AR, (R T FOREEE I
FUE, XA Y s R RS, T
R 2 it B E 2 7 Fh T PR BE v B KB SR K1 ]
B, toddss T, fEdE T EORI A

MR AN RREZ Y, L pH
B, AHLT. BERES . Shor S B AOCE L HAER
R E B . R P AL AR A% S 6 A 1+ 2
BIR A bt 138, 3 pHEKZESS L, f
L 2 A 10.0, A SRS BRI D R AR
AR LT, AR AR A I A SR 45 5 117
T, AR R R 0.89 me/kg, AT VETEBEE
TR, BEE VR RGN, R AR R
WA, X5 BN AR ROBFSE ) i e —3 . fH
BT RTEMEAY 10 my/ke J5, BAR THEA RS
IR SR B A AR AV B B I B RS, (R 3
) DTPA-Zn 75 it SR L3I T 5 /5447, XFh
H8 0 SR K M B T AR ER A B TR KT
ExFFE Lz ) FoRERN S, HAEARE
JERABRM . F—Jr, REFEEHUR . Rk, Bk
s . Eh oy B AN R R Z [ A E, X S
FEZEAT RO BE It R BTG, Bl A R RS, st
PEACKE I, USSR R e R TGS, ALt
BEEE R TR . L, EEA R AT AR R
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Effects of zinc application on maize growth and zinc speciation transformation in saline fluvo-aquic soil of Hexi
oasis area

MA Qian-rui" *, HUO Lin>, YANG Si-cun" **, CAI Li-qun', WANG Cheng-bao’, WEN Mei-juan® (1. College of
Resources and Environment, Gansu Agricultural University, Lanzhou Gansu 730070; 2. Institute of Soil Fertilizer and
Water-saving Agriculture, Gansu Academy of Agricultural Sciences, Lanzhou Gansu 730070 )

Abstract: To reveal the effects of zinc application on the maize growth and zine morphological changes in saline fluvo-aquic
soils in Hexi oasis area, and the effects of exogenous zinc application on the plant height, dry weight, zinc content, zinc
uptake of maize, and the contents of various form zinc in the soil under different salt concentrations ( mild, moderate and
severe ) were simulated by pot experiment. The results showed that under the same salt concentration, zinc application of
10 mg/kg increased the plant height, dry weight, zinc content, zinc uptake of maize and the content of soil available zine
by 8.5%-21.6%, 21.7%-333.3%, 107.3%-154.7%, 166.7%-965.9% and 451.3%-547.2%, respectively; and the zinc
contents of carbonate bound state, loose organic state, manganese oxide bound state, amorphous iron oxide bound state,
crystalline iron oxide bound state and residual mineral state in the soil increased by 147.4%-173.3%, 122.4%-152.1%,
11.6%-12.6%, 32.6%-33.4%, 17.6%-18.0% and 3.1%-3.2%, respectively. Under the same zinc application condition,
with the increasing of soil salt concentration, the plant height, dry weight, zinc content, zinc uptake of maize and the
content of soil available zinc decreased by 6.5%-36.4%, 12.8%-89.9%, 5.5%-22.0%, 17.4%-92.2% and 4.8%-18.1%,
respectively; and the contents of carbonate bound state, loose organic state and manganese oxide bound state in the soil
decreased by 4.7%-15.0%, 3.6%-13.7% and 10.4%-25.6%, respectively; while the contents of amorphous iron oxide bound
state, crystalline iron oxide bound state and residual mineral state in the soil increased by 1.9%-5.8%, 0.4%-3.5% and
0.6%-2.2%, respectively. All the results indicated that in the salined environment, the main reasons why zine application
could improve the growth status of maize were that it greatly increased the contents of two effective zinc forms, namely, CAB-
Zn and WBO-Zn, improved the zinc nutrition level of the soil-crop system in the short term, and improved the salt tolerance
of maize.

Key words: saline fluvo-aquic soil; zinc forms; maize growth; zinc applying; salt concentration
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