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Abstract

Straw organic fertilizer, sodium bentonite and ammonium humate were selected to evaluate the
effects about cadmium content, yield increase and soil available cadmium in maize. The results
showed that three different soil amendments could increase the alkaline value of soil, increased
by 6.4%, 1.9% and 4.5% respectively, and the straw organic fertilizer group reached a very signif-
icant level (P < 0.01). Ammonium humate group reached a significant level (P < 0.05). The content
of cadmium in maize in the three treatment groups decreased by 16.7%, 33.3% and 20.8%, re-
spectively, of which the sodium bentonite group decreased significantly (P < 0.01), followed by the
ammonium humate group (P < 0.05). The cadmium content in maize stems and leaves in the three
treatment groups decreased by 5.2%, 13.8% and 8.6%, respectively, and the sodium bentonite
group decreased significantly (P < 0.05). After maize harvest, the content of available cadmium in
the three treatment groups decreased by 19.9%, 44.8% and 26.5%, respectively, and the sodium
bentonite group decreased significantly (P < 0.01). The ammonium humate group decreased sig-
nificantly (P < 0.05). The study on the coexistence of selenium and cadmium found that three dif-
ferent soil amendments all had a certain effect of promoting selenium and inhibiting cadmium
absorption. The results show that three different soil amendments can be used as potential soil
amendments to a certain extent in enriching selenium and reducing cadmium in maize, and pro-
vide technical support for farmland soil remediation.
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B, P E AL AN R B AR 1], Horh, 2 Ee)d Lmis b i W — 2], ZiEdf
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Yk fe T, BN RS AR DR ) B R 8 B SR T o H BSRF e A T B b s e
ARETREE R, FRAREYRR RO & 4R — B R SR V5 Rt U A SR . R GRS
QEAbEIE N 2 EMIE RiE . MEBREMLABRIEB]. T HIRES RS RN R R
AR Z VRS R 3R, 3 R AR @it TR R E R E 2, a7 E
TR ERVE B AR A IR B AR WAGE . KR RE MR G X EEN AT EY e —, A
Ao RPN AR 554 i, WE R B KR R SR A B i B AR AR (4], oK e
BRI S 4 A RS S R IR R[S, P ARRR IR G RES R & &, R PRI RO R SR oC i
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WHITRHT, AAEE 2 A AR R B e 8 HIRIR M/, e THME RIRIE G, eI BA B
BT A HANR B AE 7T, e OB 3 b w1 [6] [7], (EXSRN S ROV AEAT A LI
WA KBRS RS AR AL, IEASEES . 2HAE SRR, MR EIUEE, Biaes
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2. REMRSHE
2.1. WEHH

TERTHATH R HE A b, & A T AE IR X 1S FOK SRl e 4 75 K 800 (14 F VU )1 88 77 B AOL B A PR
AF], BRE270m, BAECN 110 m Aty AEERE, A4 NAEG. PRONER, FREIE A
B ). BEH A TR 2 B — A, FEESIRIX 2 A BP0y, 356 I AR A
AN:pH N 6.17, filis &4 0.66 mg/kg, #i e N 5.54 mg/kg, & 8 23.42 mg/kg, K& &N 0.29 mg/kg,
B s~ 29.43 mg/ke, TRA SN 121.4 mg/kg, HABE S8R 27.7 mg/kg, HAH & 139.4 mg/kg,
AHUBTE B 18.6 glkgo S M E 5K L b 5T S HBRAL 29T BLTE(DZ/T0295-2016) [8], L33 rh il Hh & il b
W 1.7 1% S E R TSR B PR ME(GB15618-1995) [9], T3S By =ZbriE; HAhE S @,
K BVES B AR HETEE N . BB SR AR AR SRR L AR (W B L AR
KB EARAT), HRAESCHRIRE &A1 #7256 75 S E RGN/ 5 8 FEFFEHUE 130 g/m’,
BAIERZIE + 65 g/m’ JEREEREL 150 g/m®. 7E AR FH 40 St i AH BB B 7, S HHE L3 RS,

IEPNEE i E S
2.2, AR
WIIL BT S 4UR R A SR — 41 (O B AL(CK), S 4 MAbERgL, REAAIEA® 3 A E

2, 12 ANRBERNX, BANXTECY 100 m*, FEA F/NX ER 5 H B, AN X 28R
KATEE M PAX 43, 12 NASFR/N X BEHLHES, 4% 6] 25 5 24 i 25 B O M R o 06 8 91 2019 (£ &
2020 4E,

2.3. IMBNE

23.1. TRBYSHEIENE

FE R KA AT ARG » 2 B AR, S IR E AR vHE(GBT23739-2009), A4 H DTPA 2
2, ETELMETELIEREHEEENSE, EERAN MG, RAEYR AR T 56tk
SEN & & [10].
2.3.2. EXRERSRE

TR G, S BRI ZE M3 TR R - o SRR T AL EE, SR SR AR TR T 9 e i)
SERE L R E R A S =11,
2.4. BIBSHT

RIS HE SR FH #0E SPSS19.0 BEATHIRFNGi 1T 0T, FEHEAT I8 25 F RS I8 40T
3. ER5118
3.1. ARITFIEE TR pH BOR N

FE TR R EOVREAE AR, BENLAE 12 /NACEEN D7 TSR RE i, TIE BN RE 351 pHL (H
BOPEME, S5RWAE 1. SRR, =FB RS e T R, SXTRAALE, RATE
HUAE B335 7 e - M1 JE AL PR e 2L 358 pHL 2359350 17 0.19. 0.84 1 0.58, Ferh sk e 49 I W 2% .
X B 358 pH 5 ORI AT 13 pH HILERL, 390 17 0.06, HEDNS 23t ()8 BT —RE R &R -
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Table 1. Effects of different soil amendments on soil pH

% 1. RIS E % L5 pH H9EM

i H CK 41 FEATAHUILA A A JE R R B 4

pH 6.23+0.11 6.42+0.16 7.07 £0.24° 6.81+£0.23

H: a FREREFHP<0.05).

3.2. FRILIRIEEFIX E KRR~ BEIF M

TR AAE , BEHLBURE I 52 3 A0 FE /N X FOK IRk T (2 B k) B A oK &, B
AFNXREABA DT 80, BUFIMME, SRWE 2. SR, WinARTEEERE, Xk,
TR R E A TR E A AR SR, SX AR, FEFTEAUIE. BN EE A
fEMERRE = = T 5.7% 2.3%M1 3.4%, FEFFANUIEASE mis ) 17 WK S InAS R+
BEER, fEfmERIEK, R A PUERRE I, NERREE T EZ SRR . H B
Sy AL R AR, 4 RS RRALA TG, FEAT A AUIE . BRI R A R e — A BB T 8.1%. 2.4%
H5.4%; SXTIRAAEL, =AM BFAVUEHR B R EKT, HRERERIH E
KV, i B RS FE A AL ZE 05 R e A AR AR K M A K, R R R AR . TR ERTLE R I, 5X
FRZHARLL, FEFFAEVLIE. BRI AR = 8= T 6.4%. 1.9%F1 4.5%, HAFEFEHLE
IR F] TR E KT, R AES] T K. BRI AR 4 55 S AR K A
Bh, JEAEE I, R AR AR AR, T G T R R, R RS AT A ML AL A
RO, AR TS I TR AR — 2B i 52

Table 2. Effects of different soil amendments on characters and yield of maize

= 2. FRITIRIEEFIX EARMRF =~ EHIF/NT

TiH CK 4 FEFFAHUAEA BB 21 JEE R B

1 (m) 2.63+0.07 2.78+0.11° 2.69+0.08 2.72+0.07
Hh_E T4 5 R B (/hm?) 14.01£0.52 15.14 £ 047" 14.34+0.29 14.77 £ 0.62°
T K= B (t/hm?) 7.86+0.31 8.36+0.33% 8.01+0.27 821 +0.25

i a FRERFEFEP<0.05), b RREFWLEP<0.01).

3.3. FRILREEFIXN ERFRTES B R

KW TR AT RS B e, BCOFME, SRNE 1. 2R, SXTHAMEL, FTaHe.
BN LA R R B = MR R IR BRI S, KRR R & B A — e R R,
BRI T 16.7%, 33.3%F1 20.8%. F A EA%ERz I L2 FRARIR RS fe K, aX B TR ZE /KT HUON M IR B
H, FRRIEEEREEKTE: BAVIEAS S E0E — e EE R, ERRRIRES T H ek,
X —25 55 T B TR = & 1) s 25 Ra A — e I ZE R, 7T Be A R s B 50
ZEMIRR, sem T AR ZE X R R E A s . IR IZ

3.4. FEITREEFIN EREMPES BRI

KW ERZET AR R IR S &, BOPSME, 2RI 2. ZRATR, S0IRAMEE, #
FANUIE . B4 A0 IR B = A A I H S RN B G, FORZEM AR A S B A — € RE M
BEAR, 0 IBEAR T 5.2%, 13.8%AM 8.6%. L ANEL I LA FRRIREZ ek, I8 F) T RE K FiATAHL
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fsma g R A el ZEm S B s TR RS R, Rl LR eEAE, 5L,
FERL 8RB0 SR OB SIS, HETI 6% AN 25 BF PR A In i R o 32 B — E ARG AE T . PTRER HIRIER
FIBIREIN, IS8 T TRAF SR RN, KR AR E R T2, R b E R
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Figure 1. Effects of different soil amendments on the content of cadmium in maize grain (mg/Kg)
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Figure 2. Effects of different soil amendments on the content of cadmium in stems and leaves of maize (mg/Kg)

E 2. TETREEFINERZM RS ENFM(mg/Ke)

3.5. FRILREEFN LRAVSHES ERIRM

HEJRELIEP RS, 5ZESBNA RS TEA EENXR[12], N T DE5 g
&5 TR R KA R AR 5 88 b G G AR B R R, AT T LI SRS B AR R pH A E
HE— B IGAE A [F] 38 52 06 FORWR SR R e, e 45 R W2 3. 45 IR AT, SR AT 3% pH AHEL,
T KU S IREAT A HUIE . B3RE A - A0 8 R R e 20 3% pH 22 I 7 0.33. 0.95 A1 0.69, X1+
AR RS MFRT 19.9%. 44.8%F1 26.5%, o rh il 3 i i T 21 BRI R A B B35 K F, JiiE
TR iz 2L AT B2 A B S 25 K o RIS R0, 3% pH AR fEme 3 A7 G B 15 B AR AR AR S5 A
T35 SR & B B E YR BB [5] [13]. firhH2E N[14)0F R £, 3 pH 2@k, +
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B RS R A R R, VPR, AR AR ARG 2 pH B R, IR AR S R
I, TR ZO0 48 AP PRS- 50— 71D, REAT A HUIE A K ERCE M R RERS AT HIAS B AE DB AL, Ik
SiEEEL B EYIRR, AR ANULE, —rmaeg s LS, S rmsI A KES
m AV, BEA A R AT, BRI BAT € e, HEN AT RS2 R E Yl e v 3R pH
SEAERT, SRIESS T IA RES RIS EACOT . AN MR R R B T IR SR, RECE R
P, T LA 2 I - R B A R o BT B N 8 1 AS M R BE 7T, B RS 9 RS B T AR e 1 2%
T, B BCSRAE TR IRE 8T, TR S AR AR RS R I = AR .

Table 3. Effects of different soil amendments on the content of available cadmium in soil (mg/Kg)

3. AELIREEFIN LIRS R S ENF M (ng/Ke)

T H CK 41 A HUILA EAFENIE 21 JE R R

PR AT & & 1.81+0.07 1.81+0.07 1.81+0.07 1.81+0.07
KR = 1.76 £ 0.10 1.45+0.07 1.00 + 0.09™ 1.33+0.12°
Al AT pH 6.17+0.13 6.17+0.13 6.17+0.13 6.17+0.13
KW pH 6.25+0.10 6.50+0.19 7.12 £ 0.20° 6.86+0.21

W a BIREREEP<0.05), bRRERLEEP<0.01).

3.6. il SEILFFETTIRIEE IR T RIRUR ARG

REMFER I, 13 pod & 06 2 B e P Y & W RE ), Rt BB ) 2 4 @ AR TE R AR I 2
He S5 N[1510FFE R, /KRGS H N — 2 PIRBAL S, AT H0HIS B 4R s, (2 S8Rk I K, flixt4R
AN RIASBE B o B RS N[ 16 70 R B, 24 I p ik B i i, i S (e A A 4R R . H
TP IAE DA R, ARGV BT T AR BN X R AR IR RS A KRR R
W, ZESRLE 4. FREFFAHUAE. BRI R B e A B A, TR ZE AR RL T 25 3 i) 0t A
E ¥ — e FEBE A8 N, KRRl 0 T 81.8%- 45.5% 1 54.5%; T KZEM-FF RGN T 65.8%- 26.8%
Fl 35.8%. FEREFEFTANUICACEEL, A& S INEAE, FORFFRR S EA R TIREZ K. FKK
WG 3B Rl A E A AT S EAHEA KR, WHRE TSRS EFE T AT EEKTE R,
FIANUIRA > BHEREA > SEmE L4l WMy hdReE I, TREHAFR S 'K N, BITE
UIBZH > JEfERE A > SR LA, AR & E/KCFIR T AR . HED i n s =R E, (2
BE T KA WA, RS AR R AR IR AT . AR AT A HILAE Ak B AR AR S A D, AR AR IR A
RESI AT IG5 o 275 IRl BRILAZIN, R AR R ST P ] 00 ) 550 P WA A S A ) 3 4 A 7 2
R R E ), Tt BRI . BT S, =R K 3508 8 AR R SR T

Table 4. Effects of different soil amendments on selenium content in soil and maize (mg/Kg)

% 4. NEILIREE X LR F KA S BHIRNT(mg/Ke)

T H CK 4 FEFFAHUAEA EHERE A JE R
FE AT A 0.66 = 0.04 0.66 + 0.04 0.66 = 0.04 0.66 = 0.04
PRLOEE Koy 0.64 = 0.03 0.63 +0.04 0.63 = 0.03 0.63 = 0.02

PR HT pH 0.11+0.03 0.20+0.04 0.16 +0.02 0.17+0.03*
K5 pH 5.64+0.31 935+0.46° 7.15+0.41 7.66 +0.38

VE: a BRERDEP<0.05), bXREERMEEP<0.01).
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