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Abstract

In order to better understand the remediation effects of rice straw ash on cadmium (Cd) contami-
nated paddy soil, a pot culture experiment was conducted to study the effects of applying different
amounts of rice straw ash (low dosage: H1, medium dosage: H2, high dosage) to paddy soil on Cd
availability in paddy soil and Cd content in rice. The results showed that, there was no significant
difference in pH values between the two types of soils with different Cd contents and the control
soils (P > 0.05). The available Cd content in two different Cd content paddy soils decreased by
27.5%~49.6% due to adding rice straw ash. As the same dosage of rice straw ash was added, the
decrease ranges of available Cd content in paddy soils were ordered from high to low as follows:
paddy soil with high Cd content > paddy soil with low Cd content. Due to the addition of rice straw
ash, Cd content in rice decreased in paddy soil with low Cd content, but there was no significant
difference in Cd content in rice between paddy soils with high Cd content and the control soils (P >
0.05). The results indicated that the effect of rice straw ash on Cd content in rice was affected by
the Cd content of the soil itself, and only when the Cd content in soil is within a certain range and
an appropriate amount of ash is applied, the repair effect of Cd pollution can be guaranteed.
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(f&H1. FH2. FH3)VKBREFAHRHERK, BT ZRAE, HAFMEAKE L BHERSCASE
EERPCAEENZN. ERRA: BINEKRKE, FfcCdEEKELpHESHBHLEEZEZR (P>
0.05). WINEARKMEHMESEABELEARESCATERK, ML BEIEAE27.5%~49.6%2 [8; M
BEARKBNE, BCAFTEKBLLEERESCASTERBERLR, KASEABLRZ . KCAFEKEL
HRIMBEARKRE, FRCASERE, BERMEANHINBIERK; HCdEBEARBLRNEAKE, Bk
CAEESHNBMHETLEZEZR(P> 0.05). HARH: ERAKEEBKCAEEHBREZRLELASFCAE
BEEW, A—2tBdSENENERSENES SBRIERBREMER.
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1. 5]

T A B A SR, TR TR R R EAR A, 16%FEA 1, 199% R AR 1 f i+ 1 52 315
Y, P EAJRISR ETE IR A SR 82.4%, TIEEAIRT, H(CAISR EE R[], MEEK
I ) A R B BRI ISR, 28 KON AR . BME, B S, . Mk E R g A
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AWTFURY, IR B ER 7> B R W VRSN, S e RERS ARSI B e J O AR AT RS B
EIE. R EMARNERRT HRP RS RAAGE S BN 2 (2], TIRSCR T EUE R R 0t AT el
AR R, (e ik T e R A HS G RS [ T RS e, D e R A RS S, TR
SHNER A EGE R, BRIVEA N3] [4]. FFFURY, VR, FARK. iEA. HE.
Wt 5SRO 13 Cd IS R A B E MBS RAE[S] [6] [7] (8], Hrh AR K BAA BRI
B HRIAR, Rimwa KREQGES, HEAEE0EHE. S8 SHEREE, wragn g e 1
AZHE. pHAE, JTTZMAT Cd VSRR R S E T, HARB TR Z([9] [10][11].

AW AN EVIREAT S A2 W) B ARHE T A Bk S S A T e i SRR I P W 12] [13], BRI AN IR
FREEAED B EMRREJE KK, 5 AR KVEARIR . RERIEMFEFE T BAE 7 2t 2955t
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AT SN 30%, FFEREVAFBIREL AR BRIRERL —F[14]. B TEMREREE, E
KO AW T B A R B DT A R L R SR I B DT T, AR PR AR BIRGE R J, BE 2 lROK
BIEF——HFAIK[15] [16] [17]. FEARKEGHFE MEDEF TR MMETR, THAICE: K
Z AL, ARG RO, X gV A A B R OB E s ek, TR s pH E, Sk
%, W CdisRMEE BAAE 5] [8] [9] [18]. MILLAEMIR, FAKI Z 513, ANHEHIMG
il % e .

K, BB ARION Cd 15 54K 8 1 BB B AR Cd 15 5% 3848 5270 R 50 R 7 iR ade 43 DL K R P45 2E
PO B BA B B S AR TR BRI, A1 R PR Cd & KR PR Hh s (e
H2. H3) =R I ) BR RE RS AT 1 B B, o AR Ja LA 2GS Cd &' UK
Cd FRMAA, WFFEARBS KL Cd A RMELAEK Cd S EA, RS KRR ARSI Cd 55
IKFE LB RACR .

2. MRISHE
2.1. KIgHRL

PRI R HER I e 48 B H AR Cd & &4 MK s AR Cd V5 oKL, #HZ R BE 0~20 cm.
THERAESERR L AP ARESY, BTGB T, &4, AR R 1.
KRG S MR BOH AR AR R, RN 17 5, SR8 AR IR B TG TS G KRB ARG FTCE T 58 K250 i
BEIRPIER G HAF[19], BB 0.2 mm i, 3.759 kg KFEREFTHEH 500 g BAIK, HAK pH
8 10.85, AHUREE AN 4486 gkg ', Cd H &N 1.62mgkeg ', LR N 551 m*g s

Table 1. Basic physical and chemical properties of the paddy soil for experiment
F 1 R IR E AR R

s Cd &= ARG Cd&& AR SR
jene S|
Soj:il frcj); :ty Cd content Auvailable Cd content plﬂ}illaue (cm?)flfg’l) Content of organic carbon
(mgkg™") (mgkg™) (mgkg™)
ik Cd & &(L) 398 0.92 6.75 15.43 22.93
w1 Cd & & (H) 95.31 16.56 6.68 13.82 23.94

2.2. AT SHERRE

KA LR AR, 5 30 em, 4% 25 em MIFEAL, BT 5 ke (FhH). ARHE 1 m® X [E)RT 20 cm
R Z I AR B RS AT S iU, TSRS 5 kg LR RINEORIK 10 g (H1), JF5H %M M RINE
BRI 20 g (H2), 40 g (H3), [N BB CK AT AK, REMCHBEE =AER. KERBRET
TSR, HATEEE A LI AR KRR, SIS ARK N Cd B & B AT,

R EEARIR I 5 I FE IR ST A, MKIRAE — A H o R TR KRR T IO BUEK HEFEL 15 min,
PSR YE, B E TIORT, FZMAKR, #E 3~4 Ko R mZF i, S5 ie s
H5HREVIESE S, BETEREN, fFREEKEEZ 20 cm )5, BAFYT, GED=METNED
AIRFEN 3 Fio KFRAEA IR GEME E KRR, DREFEZKIREON 2 em Zeda, B8R 90 K Jm RIVKAR s Jm R4
IKAERFRLAN - EAE i o A5 KRB FFRL T I 520 B K e 5 FUFFRLR BEATLAT I, TN B 48 v DR A5 00
R SRR M B T I KR B AR T, DA o R SR AT R L 100 H 9%, AT IE 3% Cd
ARGESEE, BERREmOTED 20 i, HT00E -39 pH 4.
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2.3. DhGE

AP, pH. CEC 5 HIEILATMME TR (IR AHTEE =R A8 4T 77201,
KH 0.025 mol-L™' HCl ZHRVEIRI LA 208 Cd [21], H ICP-MS W5, K+ b fE £ 5
GBWO07423(GSS-9) i a4zt FAK Cd &8N E S KH HNO;-H,0, RHIEAAEEF A, FH
ICP-MS 5, K R KM FRUERE S GBW(E) 100358 il 2 il . BAK LU R miAR (A 4 A st R i A 5
FLAR 5T BT 4X (Autosorb-1-MP) (32 Bl FEEE ) i ; pH AE I 2 NI A2 TR K 5 788K 1% 1:5 (B E L) /8 A,
P& 30 min 5 E 30 min, ] pH i5%E .

2.4. HIRAIE
KH SPSS19.0 #dfi 7045 KM OriginPro8.6 £,
3. BR5WR
3.1. RMEAREFKFEL pH ERBYAS Cd 2 EHF MW

3.1.1. FRMEARZKFEL pH EAIRNT

K. WA Cd & E/KRE LRI AK S, 13 pH (55 A L 22 R A EZE (P> 0.05) (5 2). K.
F PR Cd 5 KRS LN A K G, T3 pH [ S50 BAH LLZE AR (P > 0.05) (2 2) HARKAGE
B, HEER R, RIS ERE, £ SR g S R AR R SO, BRI OH, AT
i3 pH {HFmi[22]. FRZANEER B H IR AF AR S M BRI AN g b, RILFDAR KIS = 20
g-kg ™ I 23t a8 pH B KR E_ETH[23] BRAISSE 4 3 53k e+ L 20 gk MR INE NN pH A 12.55
IR IR, R BLAT HE R B33 pH 2 B3R T 1 1.6 F10.9 N BARE[7]; 2R ME LS5 AE Y Cd AR IR L 10 kg™
40 gkg ' RINER B BAK)G, +3E pH HIEE T 1.8 f1 2.2 ANAN[24]. ABF T EAK pH
59 10.85, WINES 518 2 gk ' (H1). 4 g-kg ™' (H2)F1 8 g-kg ™' (H3), ML _EiRBF 5T, FEARKFINER N,
Iz AR LA S pH B, pH ESX AL Z R AR,

Table 2. Soil pH value of low and high Cd content paddy soil before and after adding rice straw ash
2. K. & Cd BEKEBLRMEARKAELIE pH &

pH {& pH value
325 Soil property
FHE(CK) AN 10 g (H1) AN 20 g (H2) AN 40 g (H3)
ik Cd & EL) 6.75 (a) 6.76 (a) 6.78 (a) 6.77 (a)
= Cd & (H) 6.68 (a) 6.70 (a) 6.84 (a) 6.69 (a)

3.1.2. FMEAKRIKFELEHS Cd BRI

wE 1 s, AR = Cd & REAKFE LR INEAKE, BIAES Cd &R EE FIKP <0.05). 1K
Cd FE/KRELHAIMEARK HI. H2. H3 J5, THEEARES Cd &AM R AR T 27.5% 35.1%.
40.2%; f Cd &8 /KFE LRI INEAR K H1VH2 H3 J&, LA S Cd & 2 AH T IR 23 T B T 39.3%.
49.6%. 46.8%.

EARKE K, BARENLRIBRILE, X EEEA RN RE I RRmE A/ [15] [23].
Singh 25 & BLIF S K K AT LIS B 770[25] [26]; Trivedi 25 HIRF 78 R B ISR B A KR T AT Do L3R ILE
TLEAL, B BE P I TS Y [27], Deokar SEUE S IMG FAURIN[19] [28]0 FEFEHKNT Cu® Al Fe*
HA B ERWMHE, %t Fe® B KB Rl ik 4.19 mg-g ', HIW PR AL 2 [29] [30]. HEAMK (I I Th
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REAMY G H LR O, EARMALINGEH | B S AL S 4Rt 2 R R D) e E Z R K [ 16]. RS
WF 70 R B A AR e XA AL IS CA™ HEATIR B, HL N 8 1) 245 FE 7 & Langmuir 2R 081, &
BUNA R [31]. BRI R I A I K H Cd [ P 2 5 A 3 99.93% [6]. FEARKEK T A #4
FEMFRFLE TR, IR LU A R KA S FEAR IR AT AT 55 1) S H, AR B AR S5, P DA o 398 5 1 47 R
Tt H IR AT Cd MRET, JCHRER. SR AWML, N CAT R 2 MR R A, AT N
Cd FIWL PR EE[18] [32]. HEAIKHIELR TR SRR A 2, AW R AR R TN 5.51 m*g ',
L5 ) 5 Mg S5 (I AR R AR B B s R AR R AR, AR TR KR L B SR TR R 2 R LA
L, BA REFIRMEDIRE[16]. WINFEARKSG, KEBLHARE Cd &8 2% B S HARK E S R D)
RS

PRANSER B IO B 45 8 AL VR B T S5 R B MR R AG OCoh, ICiE g 3 4% pH {ERSEIL,
FORIRBRIRA & e, A5 S, wiRE 3 pH fEH, BT, IS E SR I R
SN, R ESENUTERNARE[15] (23], EARBFUH HTEARKAGIMER N, 1158 pH {H5% A
EEREZES, MRAEBKTIEANE Cd SEMEERE. EAKESERE, ZR/KEN, DR
e, HUOes: AR, 85 fE B Bk B WL B BN HSREITR(LS], WnE) g
Je, B AR Cdy(POL), F1 CACO; UiiE, M E Cd B, B&& Cd KA %k; thah, BEfmapumEy 1k
R R AR SR, LW BRER £ T Be N & B A A T AN I E A 4(23] [24] [33], HHUEATIL, BRI
(™49 o7 2H st 2 FE B A /KRS L P RS Cd S B E 5 R

—
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CKL H1 H2 H3
fKCd& E/KFE1 Low Cd content paddy soil

CKH H1 H2 H3
FCd & #KRE1 High Cd content paddy soil

VE: WRINEEARK 10 g (H1); HINEAMK 20 g (H2); RANEEAK 40 g (H3); X B CK AZRINELA K

%7 CdE & Content of available soil Cd/mgkg™
7 3ACd A& Content of available soil Cd/mgkg™”

Figure 1. Content of available soil Cd in low and high Cd content paddy soil before and after adding ricestraw ash
E 1 R & Cd SEBKELAMERRFELRBRS CAEE

3.2. RIEARRFFEK Cd FERETM

ik Cd HEAKRELRMEARIKE, A+ Cd FEEZERFIKP < 0.05). WMEARK HI. H2. H3
Jei, FEK Cd &k E R 2 T B A 23.8% 34.2%- 39.9%. BHEAKA RGN, FEK Cd & =iz
BEAR, PRmmizin i R (& 2). @ Cd & EKFE LI MERK)G, Kk Cd 2SR EEZ 5P >
0.05) (K 2),

ik Cd /KLY, BERARKBMERNIEI, K Cd FEM X REREEL, S518dh cdf
RASBEHEATE, X5 THEME Cd FESEDT Cd &8 2 BEMHRERT 418 —3[34] [35].
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Figure 2. Content of rice Cd in low and high Cd content paddy soil before and after adding ricestraw ash
2. &, & Cd a2KBLRIMEKRKFEFRAK CdEE

TR E SRS PG e R, BRI SRS I A, AR IR S R XU
[36]o X T HEERIE YT AR AR, T3 E SR & W ARE NG FE G R, AR I S B A R
TGRFRFERAT o2, PR NAE E R, DURBEAR =G24, Bl “ 57 M (Chigh
55 5B AR P b - 35875 e KU B PR UEGRAT)) (GB 15618-2018)48 Hi 42 B 5 Ye il R BUR i ik T8 5.,
WS PR B (B A YME S, RS YT AT R S M RE[37] [38]. ARFALE SRR, 18
— LI Cd S RVEHE MK Cd F KR, WINEARKEENS FFIK LG 24 Cd Fifgkd Cd & &.
— 5, HARKN BB R R R IR S GRS T, FERIK I W5 4 RGE A
PUUE, BERA VRN LR e AN E &Y, I E Cd 8T, BIOKE L ARG cd &%, M
B RRKRBIER E A, IR R & & RS T8 cd SEm B — @A Cd &Rk
Ty, BESRISINEAIKGENE PR -G S Cd &, HEJFARMRE KT Cd & ZEF K. RERBERE
P 3 Cd & & REX T Cd 15 4 L33 2 2R SL R AR = i i e A Z R H T

4. g

1) #INEAK HI. H2. H3 J5, k. & Cd &2kt pH [ S5X ML ZRAEE .

2) WINHEARKIE, K. & Cd & /KR LA B Cd &1 R E R,

3) KIEt Cd SEEERSHHEARKKEESR. Kigt cd SEE &G Cd S8), RnFEAK
BAPOKFE L AR Cd &, HIAFARMERK Cd T &, FIHAE—T L5 Cd & =20 A it A
KA REARIFAE EBUR R U

HE&mHE
B X BARF RS HFIH (41501102); A E LV RFERLA1HT TF2(2019-cxge-lyj) -
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