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Abstract

Objective: The effects of soil conditioner on soil improvement and cadmium pollution control in
acid yellow mud field in eastern Hunan were studied and evaluated by field fixed-point and ran-
dom block comparative experiment for three consecutive years. Result: The results showed that
adding conditioner to the base fertilizer had a stable effect on the improvement of acid yellow soil
field, and the contents of available cadmium, exchangeable aluminum and available manganese in
soil decreased, the pH value and base saturation of soil increased, the contents of organic matter
and alkali-hydrolyzable nitrogen increased, and the supply capacity of soil nutrients was further
optimized, which promoted the high and stable yield of rice. And the Cd content of rice was signif-
icantly reduced (p < 0.05), in which the average reduction of Cd was 30.00% when the base ferti-
lizer was added with soil conditioner 150 kg/667m? and 35.10% when it was added with soil con-
ditioner 200 kg/667m?, with no significant difference between them. Conclusion: In actual field
production, it is suggested that soil conditioner should be used in combination with cadmium re-
duction measures such as spraying cadmium inhibitor on leaf surface, and comprehensive remed-
iation should be carried out by “VIP + N” mode to ensure that the indexes of heavy metals such as
cadmium in rice are qualified.
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1. 518

TR R NS DUE A RUR R T A, BEHR DR fE, BARE . AU
BasE 2 MTEe, IR E A AO R BIE KR et afor, WXRBIEREFAESM
FIRREE R JE[] [2]0 RIERR A 2 3 Y P2 AR AN N 1 S - 5] S 438 pH (B ARG AR 2 BE AR A0 B koD
M FE[3] [4]. #R2 T EEESRFY LR —, KBERRIRS EEE M, BRmEERES -
BRI B R EA OGRS [6]. IR ANER TS Y O AR 2900 e A OW AT RESR R R AN R EER R,
W] 5 R RS R M 3, PR EBs b R RS E S RIS B, RERRKE T, R R SR
Bi, Rt i =R A e R A i K R R BRI 7] [8]. 9k, FEF# T 2018 ~2020 AT T A
F, AR P RAGH BRI L, BRERIEEGRREE . B E, WIRREK 2 R At it
(S

2. MM 5ERHE
2.1. B AHR

PRI T 2018 H:~2020 HETEIH FE 4 BE B 17 4% LLABUR PSR AT 2R P S R b B 4T 356 g3 59 K,
THCNRRPEREVE M, RS, ESirhss, FIEEAL MR VE W 1. RN RS .
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Table 1. Statistical table of soil physical and chemical properties in experimental field
F 1 I E TR R Gt &R

B £ H 2k R AR oH TR AR HEmAE AE
(mglkg) (g/kg) (mglkg)  (mg/kg) (9/kg) (mglkg)  (mg/kg) (%) (glem’)
0.796 1.93 8.6 135 37.7 4.92 6.11 19.2 58.9 1.35

2.2, ##iRare

WRIGEH “VEAE” MAIERE, EER AR CaO >25.0%, SiO, >20.0%, HHLFH > 12%,
pH {f 10~12, 7K4> <15.00%. AEALE 40% (20:8:12)I 5 VRAL, H4 46.40% MR K, &4 62%1 &AL
B, AR XA AR 819, XUZEHEAGE AL & & o
2.3, AWt

KHE BEALRK, B =/ANREAE, EF— 3T, H/ANX W EAG & FE AL, &b 5 4 5[
PRIt FH 2 A iR R 2 IG5 3 AR HE, A AR AREE 1 (RHRE TL): R AR (K HH 2 i 40% S VR AT
25 kg/667m?, BEALI PR Z 10 kg/667m?. SALEH 10 kg/667m?), ALFE 2 (T2): WML + Ikt 358 ik ¥ 57
150 kg/667m?, KLFH 3 (T3): HHUMEAL + JLjiti 13 FE 77 200 kg/667m?. FEHLIXHHEF, 3REE, HIX
[HIAR 30 m?. /NX A 20 em. 58 30 om LB, JFEEARAEES, FHERE, DURERE 1.5 m BT,

2.4. AEEE

IR IR E B, RATHH, HRATEE 20 cm x 20 om, RLREHE 2 KA B9, WRAGHE 1ORLAY H/9E.
PR 1 RAZIRIG R 73/ X He it S VR AE AN R B R), BRI T4 S 7 R/ NX S0 . /K5 A
T3 ER IR 5 L T B R e R SRR R AT, HAC PR A AR AR 2

25. MEBIRSFHE

Rl HFET 2018 SE R EREHBIHIATIE “S” B 9 MR 1 kg, MTIL6f /5 5E -3 Cd &
AL EEAATEAR . WOERAT 1 REAS/NX I 50 HiA AR, FHIEEECFER 5 AR MRS
BRIV . &/ X B e sz, FRBENLE 500 g FEAIER KA. EARMERLE S 8. BAaW
Ff5F, %X 5 SHERE 20 cm WA 8 500 g, KT S 20 H AT 100 H i, e IR S Rk R
R . LIEARRA ToK - mARMEE - JEFWRBOLE v, A 8ES 8N e % A E 5 e (GBIT
23739-2009); fE4% Cd 4 &K H HNO3-H,0, 1 4 7« ICP-MS Wl 52 5 135 pH SR FH /K 32 3% 75 f byl 52
AR VE RIS B R AL BT [9]

FT A 1 K F Microsoft Excel 2013 #1 SPSS 17.0 4iit43#7 .

3. &R
3.1 HGEERIN LG, 5. EREm

RFRREAE LR 0. BRI ET RV 2), AAEWE ENENR GRS —, T3<T2<
T1, W% 1 FRF 3 M ERA A EE, WIH 2 FME 3FERFT TIM T2 ZHERARE, HE
Tl ZREE. CHRIERNE IS EANTRLES 5SARER S ERWEHMEL, T2, T3 KT T1,
ZFFIEBREZACT, B T2 M T3 ZRARE. BN, A 2) ML 3) HIRAMEE. %
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B A RS

SRS WHIEABIE ST, ST - 598 2 7 T BRI A A

%
S W AR A R &, B B i B Bl 150 kg/667m? G E] 200 kg/667m?, AR E R AR,

Table 2. Test results of cadmium, aluminum and manganese in soil

F 2. TI|MB. B HABKRNER

Fhr Z 5 AbER H %4 (mg/kg) 4R (mglkg) H %4 (mg/kg)
T1 0.454a 5.80b 17.5b
Rz T2 0.442a 5.50a 16.2a
T3 0.440a 5.30a 16.1a
2018
T1 0.462a 6.72b 18.2b
i 2 T2 0.441a 6.22a 17.1a
T3 0.439a 6.11a 16.9a
T1 0.441b 5.91b 18.2b
B T2 0.426a 5.42a 17.1a
T3 0.424a 5.26a 16.7a
2019
T1 0.442b 5.87b 18.8b
i 2= T2 0.424a 5.35a 17.2a
T3 0.421a 5.28a 16.4a
T1 0.457b 5.83b 18.0b
B T2 0.428a 5.31a 16.9a
T3 0.421a 5.33a 16.8a
2020
T1 0.443b 5.85b 18.2b
i 2= T2 0.427a 5.53a 16.9a
T3 0.424a 5.41a 17.8a

e R RSB G AN RN TR AR AR R ] 22 A B 5% 2 KT, R,

3.2. HIRVHIEFIS LI pH FIzhE IR R HIRAT

MAEEKRE G T AE pH AR A BEARG I 45 SRR (% 3), 133 pH (ELIE A 1338 1 B0 fti FH 2 14
W ETE, BIT3>T2>T1, HNFRWEHME; T2 M T3 ZRARE, —HE5 TLNERRALRER
W, EHIWAE N ESS pH EACL A S E R i, T2, T3 5 T1
MIZEF . WHIARIRARIET, JITHE i - S5 8 PR 7T A e
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Table 3. Test results of soil pH value and base saturation

3. T pH &, BEIGRERNER

Gy Z5)) S pH EhILUFNE (%)
T1 4.93a 58.3b
Bz T2 5.04a 61.0a
T3 5.09a 62.2a
2018
T1 491a 57.9b
i 2 T2 5.08a 62.1a
T3 5.12a 63.4a
T1 4.94a 58.9b
HZE T2 5.08a 62.4a
T3 5.14a 65.1a
2019
T1 4.92b 59.3b
i 25 T2 5.16a 64.9a
T3 5.21a 66.9a
Tl 5.08b 59.6b
Rz T2 5.19ab 62.3a
T3 5.23a 64.5a
2020
Tl 5.04b 60.4b
s T2 5.22a 64.7a
T3 5.25a 65.1a

3.3 IRIEERRI XS LR T 5 R

RGN G T AR A 25 S /R (R 4), BERENG bt 3 REER G, T3 A1 T2 A LT AR 4
PAL TL I, (A 3 ML ER AR A0S E, T3M T2/ 5345 T, 12,
FEINHREFARE . EREHEE, T2 H 4T T BF, T3 A5 TR TL LA HEZE 3 M
A ZE R AN . XULEH, AP SR BRI G AR & . ISR AR A S &

—EMEM.
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Table 4. Test results of soil N, P, K and organic matter content
4. TER. B BNENREERVER

Fhr Z 5 sl A% (malkg) A R(mg/kg) AL (malkg) FHHLF (g/kg)
LRl AR 213.0 8.6 135.0 37.7
T1 216.0a 8.7a 136.0a 37.1a
Bz T2 222.0a 8.9a 1400 a 37.4a
T3 221.0a 8.8a 1420a 38.2a
2018
T1 214.0a 7.9a 165.0a 39.9a
= T2 212.0a 8.1a 170.0a 40.2a
T3 220.0a 8.6a 172.0a 41.1a
T1 209.0a 8.9a 147.0a 38.1a
HZ T2 217.0a 8.6a 150.0a 39.2a
T3 223.0a 8.1a 149.0a 39.0a
2019
T1 212.0a 8.5a 152.0a 38.5a
i 2% T2 224.0a 8.7a 156.0a 39.6a
T3 217.0a 8.9a 154.0a 40.2a
T1 211.0a 8.4a 142.0a 38.7a
Rz T2 224.0a 8.6a 132.0a 39.8a
T3 223.0a 8.7a 147.0a 40.1a
2020
T1 216.0a 8.4a 158.0a 37.7a
i 2 T2 222.0a 8.6a 149.0a 38.6a
T3 224.0a 8.9a 155.0a 39.4a

3.4. LIMFEFIXFEKE,. EAR. HERESENXN

FEKAG I 25 LW (32 5), FFKRE T2, T3 R KM S BEEMET T, FEHMAERKIEMN, FEEL
A B S g, 2018 £EAE 21.4%~36.3%2 [7] . 2019 4E1E 26.7%~33.3% [A]. 2020 4E17E 32.5%~49.9%
2, T2 5 T3 2 MZERAREE. T2 Bk 6 2 FH{H N 0.281 mg/kg, # T1 REKiS & 6 211
Bk 0.126 mg/kg, “FIIFEERIEE 30.0%; AbEE 3) FEkim &6 %%’Jﬁﬁ 0.264 mg/kg, % T1 Ki&& &
6 Z T XA 0.143 mg/kg, “THIBEERIRE 35.1%. FEKEA RS E, 6 Z/KREALEHMI, bt

7t F S g I B (T3 > T2 > T1), &% 3 Ai@lﬂ%ﬂ%%#o TR IR #h & AR B M,
I = 3 0 B IR A (T3 < T2<T1), T2 5 T3 MERALZE, “H#ETINERLEE.
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Table 5. Detection results of cadmium, protein and nitrate in rice
5. FeKiR. EAR. WERALIEWNER

FEpy Z= 5 Qb F £ (mg/kg) A5 (%) T2 £ (mg/kg)
T1 0.379b 8.7a 12.1b
IHES T2 0.286a 9.2a 10.4a
T3 0.271a 9.4a 10.0a
2018
T1 0.336b 8.9a 11.1b
= T2 0.244a 9.4a 10.2a
T3 0.264a 10.0a 9.7a
T1 0.456b 9.6a 9.3b
Rz T2 0.336a 10.0a 8.2a
T3 0.321a 10.2a 8.0a
2019
T1 0.453b 9.2b 11.9b
= T2 0.312a 10.1a 10.7a
T3 0.301a 10.4a 9.9a
T1 0.412b 10.1a 8.8a
IHES T2 0.278a 10.2a 8.4a
T3 0.225a 10.2a 8.5a
2020
T1 0.403b 10.2a 9.9a
= T2 0.231a 11.0a 9.7a
T3 0.202a 11.3a 9.6a

3.5. I xKIE~ERFMN

PR ZE S ATEE TR W (2 6), 2018 4E. 2019 A1 2020 4 3 MAIAERE, 2 T3 Lk T1 4Kk 418
7 6.7%. 8.4%F110.5%, /=% FEE: T2 t TR HIHE™ 5.9%. 6.2%. 4.1%, HH 2019 4™
Z %, 2018 £EA1 2020 4EME 2R E, T2 M T3 PEERARE . B T3 bt T AKX 34
7.9%. 7.1%H1 7.8%, /e EREE: T2 b T1 KK 5™ 5.4%. 5.1%. 5.8%, Fir 2019 41 2020
PR ERRE, 2018 T ERARE, T2 T3 EERARE.
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Table 6. Comparison of significant differences in yield among different treatments
%= 6. TRINEFEEREEMER

78 5 6 2
Epy ZE0) oS INX =8 (Kg)
LSRo_os LSRO.Ol
T3 22.40 a A
B T2 21.47 ab A
T1 20.27 b A
2018
T3 22.73 a A
S T2 22.20 ab A
T1 21.07 b A
T3 21.10 a A
IoES T2 20.67 a A
T1 19.47 b A
2019
T3 21.60 a A
i 2 T2 21.20 a A
T1 20.17 b B
T3 21.67 a A
IoES T2 21.13 ab A
T1 20.30 b A
2020
T3 22.50 a A
ez T2 22.07 a AB
T1 20.87 b B

VE: R FBVEER AR KNG FBE 5y i R A3 18] 22 55 31 1% 50 5% 5% 3 Ko

4. g

1) BHUTR S SR IR B 0 B AR 22—, DA U S 224 ) 98 25 (0 1 AR
TEASRIGAE T, SENER NG TSI S, LA HUT & BN, B AR g Tt
T pH BFR, BRSBTS, WRAEMIFE AR T RIS, (RHEKRE R, R
Vi FH A B A R R SR o

2) BHETFARRFN, - HEIEE R B 3 AR MR (B SR Ml — 2 - R
B, B pH, PSR SRS, RS EEE. BE. M. 8. B . SRR EMET
H, ORAEYIREE I RN, 5 b s S R A S AR LR AR, MR A 4
WG RIS HUR A B, B2 e AR IR A, Ok LR B, b e
L SRR SR SR I [10]. A S0 KL 25 SR, (R TR B0 3 AR R e A e — 2,
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TR AR AR AT AR S RO LR R, ROR TR S BT, PrDA BRI LR
SIRTEYE . N BH AR 48 SO B RO

3) FEKEAR IS AR, i E A 150 kg/667m? AbEE, FEKEE AR 6 /b 30.0%, EA
JRSF 42 0.53 ANE4Y at, IR ERT- 192D 0.9 mo/kgs M -3 T 200 kg/667m? AbHE, FEKH & 6
ZP /b 35.1%, H A BT XI5 0.80%, AHERH T/ 1.2 molkg, i WSk i - 4 PR AT A
SRR AT o (B KR & BT 0.2 mg/kg LR (b BRRAEZESR, TRLIG [ S B 2R 7 gl 5 i T
M it BEL 771 5 B AR TG S B, R “VIP + N7 D7 BT SR 5B G B, B ORAEK iR 55 B g Jm 4R b

EH.

E&ImHE
[ Z K FE =\ B AR A 250 H (CARS-01-84)

SE Tk

[11 REW, KX, xIBEK, 2. H3A N S8 7 SED AR ). 38 579, 2008, 24(3):
357-362.

[21 sk, MER HASRETHESREM] b5 FEASRE R, 1995: 157-231.

[38]1 Wi, BKFHAE =, A TE, & FA LIEE SRS MEE N Lt R[], B R 208k, 2018, 34(26): 109-112.
[4] VAT, FRIE B B U5 AT RR Ll T ) e R (], B e 5T, 2008, 24(3): 357-362.

[5] JMEM:, L3R, SR =2 (X) 0 R R (1 BUB I K 7y X B[], BREER 244, 1992, 12(1): 78-83.

[6] HIAHE, DORERE, WHgi, & WSS KBEREIR R Cd mgm[l]. RV IRER 3%, 2016, 35(11):

2116-2122.
[7] ZEF, FO4RE, ER, %5 EAIR Cu. Cd y5if LB RILAR LI, hEFEE, 2012, 32(7):
1241-1249.

[8] Rz, HE, #FE, & AR TESRAR Cd A Ph 7K REAFRL AR BBURAE R R 22 4 L], A A
i, 2010, 19(4): 792-797.

[91 ff-bH. EERMASHTIML 5 3 A dbat: o EgR L R, 2000.
[10] g, A%, LR, . TS QR H L R E S 2 BCR VA [I]. W1RE ROk R, 2017(12): 31-35.
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