ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE

.
m
s
mE

2012

R ERFERESHEHAZE SO EH
4 £ & KM B R




;‘ % jé é ENVIRONMENTAL SCIENCE HBE H 105

( HUANJING KEXUE) 2012 £ 10 A 15 H
H e

ﬁm%ﬁ@g’%@ﬂ%ﬁﬁa&ﬁ%%%{ﬁﬂﬁﬁi ------------------------------------ AN RN EAAE,E K I (3301)

WAL BEAE A 52 8 i SR S SR UE R RS AR A T AT o eeeeeem e )%AH,?KIEW P HHE (3308)

IS AT R LRI BE O R A AR eeeeemeemeene s KB, HEE, REA, KA, 31%%(3314)

O T =5 TR ST K A SN [ 38 JB WA AT weeveeeee e ?ﬁél , HH ?7;7_7( 3323)

T K BB A B XS VT TG ZERIFTT v vverererrnrnreeen et
............................................................... %;H; ﬁ;&_&_’ H’ﬁ Ei;ﬂ ﬁ}[ﬁﬁjg, "*}F@:{/\ ?ﬁﬂﬂﬁ% %%&3@(3329)

T 221 Mk i TS Y e B (A b VS e ) e v *Iy“ﬂzﬁx .....................................................................
............................................................ HAES ZHT, TH0 28% Bl BRE BKE, 2 E%(3336)
AT TEALEUHEIEE AR PR AL - oveoee oo BRM, K, ERE,EHE, KL, THH(3344)
WRVEIR AT KRR K LR B | SRR R IR +veveveesevmnmn e F I8, 5, HAE A, B HE N (3352)
b 26 2 TR vh Bk AR Y T jtéﬂ!ﬁ ......................................................... Ttk R AL R T AR (3361)
W22 AL TR L I7 BT RS SR BRI TE o vveeveeeeenee REAE SR RAE K, SRR, T4, KB B IR (3368)
W 4 P T SRk VR IR 32 BT BORIATHT o vevevmeessesemssess st B8, T, 53 (3376)
UK R B KGR T B B TR AARTS L oveeeeeeeeeseeeeen KEE, HEE, 0K EWH, 2N (3382)
ik A 7] BT T R R B OB PH FBURL I v W, WA, UK, BAEA(3390)
U 3 T M PR A0 TR TR WEIIFAE v evseeeeeissmss s B d BRI, AE, TRA B B (3397)
PP X 5 M Bk o Se 76 R RATARAS B HUAE SR TAY +oevee oo KAL, B, EHM, EAF, R (3404)
TUREHDZEIK ARG <oeeerrrrmmmrmreeereemmniinn ettt EWI Ao FE HEM, BT L(3411)
PRI SR FEKIRER TE I ZS ARG worveeeeesemsene s W, ERE, KR, TAR, M4 (3417)
R HHEIEH XCR SZDURW 3 AVEA LTS e & AR S A AR oo PERE, KK, PR R MR R (3426)
ARACTT I TR b 22 GUBCOR I o017 ORI SRS PRy oo Bl RAE A X R, MR, 4 AT, %] T (3434)
KA LU TR 2 25 SO AU TR - veveeeoeeens BifGELE 0B R, P AR 1 (3443)
1A PO B AR YTU ) I S HUBR AL SEARAE oo eeememe oo 7575;% m%g,éi (3449)
SO L1 396 IE FOE 80 F A BRSNS oo BB, 7419 R, Bk, 3 A 5 (3457)
B I P T B B (Y YGRS AL RIFGT v veeree e ¥ = @( /%ijjﬁ 1] 3 3 @(3466)
Eﬁﬁ&%ﬁ ﬂﬁﬁ&i"ﬂllﬂf GAC 1}&4_:,{)6 HO fﬂ’”ﬂ%ﬁflv .............................. g&};"%/g’fff\,ﬂﬁ’ﬁi* Kﬁ‘? 7%71‘9 ?kﬁﬂg(3473)
Pd/CMK-3 0418 . 2 KXt T AR L LA E AR FGE +orovvveeooo oo APH, REH, BT, Tmt%b B%E PR (3479)
B/ R S I ALD TR oS 2 T V5 TR B A8 H] B EETIF ST v veevmemmemmemmemeemneiiiiit e ERE,BRE, ﬁ};fﬂ_ffp,ﬁ’—ﬂﬁ(g,z‘.gzl)

DL 32 KA O B SRS S 22 LA 1 A B S 201 DR R o7 A B S AR HFRIEGE woeevvvvveeeesrnnnneeessnnsseeennnnsseeennnineeens
........................................................................ Eﬂfﬂ;% :J'L%Z{’J%*X i /;_? FiE R, %fo\m )ﬁg%ﬁ/\(?ﬂgg)
SIS T DOM AR LA AR RS JAEAE oo eeeeeeeessissni s SIS CE M KU E(3495)
S TR - SRS AL AE B e L ML IRITIEGY +oevvevrrrmmeresemnrem IME  tetE, B, EH T (3501)
CANON S BT A8 AT R M B BE My FUREIRL ceeevee e R, KA, W éé‘, # FAE(3507 )
MUCT T2 &R AL R R A AR N SR AL BRI L ooeveeeeee e Ok, EHR, 3&1/# iR, WAk (3513)
TS YA B (EPS ) (50 22014 B L R SRR AERFSE - evveeeesoesssvscmssessiscinns HAE TEA(3522)

ﬁ*ﬂﬁﬁ%{%xd—lﬁjgﬁﬁ%%m1@%&@%¢ﬂ%%ﬁ*ﬁ{?ﬁﬁ/}ﬁiﬂ@?—;ﬂﬁ .........................................................
................................................................................. Jﬁﬁ% }ﬂﬂ_ﬂ— r_];)ﬂk}}ﬂk E5 557]‘ 3&-’]‘%}1 ?5{%(3529)

RABIS IR ZS BN J1 2 G BAREPERFSY «ovreeerere e ﬁﬁi% 7%}% fﬁgfg}(?’syﬁ)
WE WEAE 5L OB A IR REIE KR 26 DOM XS IRBRE RN - ooooeememeeeeeeene s kER, é#@%‘i%é%% B (3542)
ST VT Ry e 28 [ T P 2 JEL TG B A T BTG weveveemmmm oo emmm e e e hlmE, BXF,AER, LH A (3547)
FARAEIL 5T + R A B8 00 A5 B H: STOMP ALY wevvvveeermmmmeeeennen BAR, B, KE, FRE,FE, B RE(3554)
%W%M%ﬂjﬂéﬁ%*ﬂ Eg,ﬂgf‘?ﬁ%@ﬂ;ﬁ;&*fﬁ{mtrm EE]j:i%g ':F%I?]E/Jéli%ﬁ)&r ................................................
................................................................................. E%ﬁﬁ, Ti??,ﬂiﬁﬁ,gﬁ'&/ﬁ,ﬁjﬁfx,XUT*%(3562)
T4k BRI S A A TR AL R R Ph, Cd weeeeeeeeeeeeeeeenenne R, KIE KT, Pfﬁﬁ,?&iﬂl ,5‘(077‘%5%5%( 3569 )
ST 308 4 6 ] 0425 -1 e BRI - L 7 20 T M — i B b ] oo AE AT, R, G EE(3577)
A 15 K R T 18 1 40 T T T 1R 1) B Ea&%&ﬁ%iﬁkwﬁ ------------------------ ﬁﬁm,éﬁi EFE fRp1-4u(3585)
TURRW v 22 0 05 X R A AL T BB L PR T LA AR [ RG] - vveveemeeeeeeeees FH PR, R EW, K, KEE, KRCH(3592)
BB F26 + (2 RAE A ) Xl ks DNA R & @ IERA N AR ERTIIE e JEER, = FH , kA (3598)
5 A S A 9 18R A 4 B9 ) 2 A B As (T ) W BRF AR woeveemmennneeieens S|4, 273, X AR B LA (3606)
LR M ZGKD2 W EH & B I HEALRIAT ST -eeeeeeeeeees KEF, BB EER, KE iJéyt,é?Z, ARE, AR (3613)
1 *;k 1 ,2_:%1%5%@*%‘5@%%‘&%%@%%@@% ............................................. E/J\%, [S, ;_j?_z , /i\/J\;Jg— , p;.’f ;\%ﬁ( 3620)
PCBs %ﬁg%ﬂ@ﬁﬁ%ﬁ&ﬁﬁ%%#ﬁﬁfﬁ% ........................................................................... }"iﬁﬁ% , ;g] //"l‘i , ﬁ :!:( 3627 )
T UK BB K R A0 TR S G5 AR LRI IIEGE o eveeeeeeeeeeeeeeinee WE AR, BB, e BB T UE(3634)
AT B AR/ NZ AL N, ox}ﬁéiﬁﬁﬂ’%ﬁ?{ ----------------------- %%W%, KIEE, gE, BAF, £2EH (3641)
E’ﬂﬂﬁ‘—?/‘?i’@,l_ﬂ’ﬁﬁ()\ﬂﬂm 1{5 FUNC i) EK, KM, BEIOE, B T, B, BH(3647)
L B LT e T - X E KL, RS X E B (3656 )
ey A I 1 T PPN ;qj,ﬁ% et kW] B EHE(3662)
KA O, WRPETH iR X 2 3k PR 2 7 58 MR R AR ( AMD) 4544 B BR B R B = AR I 32 W e EHRE, T A, L (3667)
ER A R AN A XA B AR EL B BT E AR G P S e e evemme e FTUHE EHE, 7R, BXIE(3675)
BTN R BEVE A BRI SRYG YL o evn e e MAME ZUrE F K (3680)

(BRI ETT JE 5 (3313) (Rl Y AL R fT U] (3322) = H(3328,3512,3561,3640)



4510 1 T
ENVIRONMENTAL SCIENCE

Vol. 33 ,No. 10
Oct. ,2012

TENRFIREASREUFENRELTERR Pb, Cd

7 ENEE S 9 SR S5 N 7/ S| RS DT 5%

(1. PUpg REFFIEATE B, — R E X A BIMR A BT ERE NI E ,FERK  400715; 2. HRHRIVFEHERESARE L LRE,
K 400716; 3. HERTHE B IIRZ R RABAR ,EK  400700)

WE . RAZHS R RHAS R T &R AR 2 ASE X L35 Ph, Cd IR AR, SR 8 Fiib 3. X I |
AR EBERRES | AN ZEA K + S BERRAS | AR A K + AHLAL . S BERRES + AL | A A + i BERRES + AHLIL. SERE
B, Ak Bt 3 W R 5 A1, S e o 5 7R A B A AT el R el 4008 . 5k R e, Bt A o R T 2 g AT Bl Ak el
+- 3 pH, A0 120 d I 48 pH 43 B4 5 0. 93 F10. 79 A0z, B RIS REFEAR 1 rh Ph, Cd AZEHA Rk, 1 I A
SRR Ph, Cd Frik. e AR A PR B IR AT T fnk 2 W (PR Fel Ak Fel - 3EE RGE Ph i, 4038 150 d B3 51 R I 3. 46%
H13.56% ,MABFIBE T Ph &840 5 T Kk 18. 3% Fl 14. 44% . Uit A A0 K AT 225 A AIRAEAT el -3 %808 Cd & &, 4b B 150 d
R B% 10. 95% 5 AR A0 | B R ES A HLAC Rtk 25 R Ak bl A 280 Cd & it A0 38 150 d BT R R 7.09% . Jiti el R
FI AT HE— 2 B AR T 1) Cd & i, Bt A A R AL Rk 1 Cd & 85351 T 1 30. 91% i1 24. 62% .

KA . I R SRbd L ERR IR A A R

FESHES. X53 XEFRIREE: A XEHS . 0250-3301(2012)10-3569-08

In Situ Immobilization of Pb and Cd in Orchard Soil Using Soil Ameliorants
TANG Min', ZHANG Jin-zhong' >, ZHANG Dan', CHEN Shun', ZHANG Xun', LIU Wan-ping’, YU Jian’

(1. Key Laboratory of Eco-environments in Three Gorges Reservoir Region, Ministry of Education, College of Resources and
Environment, Southwest University, Chongqing 400715, China; 2. Chongqing Key Laboratory of Agricultural Resources and
Environment, Chongqing 400716, China; 3. Jinyunshan Horticulture Development Corporation of Chongging, Chongging 400700,
China)

Abstract: In situ immobilization of Pb and Cd in soil of two gardens in Golden Orchard of Chongqing was studied using soil
ameliorants, which included eight treatments: control, quicklime, superphosphate, organic manure, quicklime + superphosphate,
quicklime + organic manure, superphosphate + organic manure, and quicklime + superphosphate + organic manure. The results showed
that all ameliorant treatments could decrease soil acidity in both the loquat garden and peach garden except the superphosphate
treatment. Compared with the control, the soil pH in the two gardens increased by 0. 93 and 0. 79 with quicklime treatment for 120 d,
respectively. Ameliorant treatments could decrease the bioavailability of Pb and Cd in the soil, and thus reduce the contents of Pb and
Cd in the fruits. The available Pb contents in the soil of loquat garden and peach garden significantly decreased after the 150 d
treatment with quicklime and superphosphate, by 3. 46% and 3. 56% , respectively, and the Pb contents in loquat and peach decreased
by 18.3% and 14.44% , respectively. The available Cd content in the soil of loquat garden decreased by 10.95% after the 150 d
treatment with quicklime. The available Cd content in the soil of peach garden decreased by 7.09% after the 150 d treatment with
quicklime, superphosphate and organic manure. Ameliorant treatments could further decrease the Cd content in loquat, and the Cd
contents in loquat and peach decreased by 30.91% and 24. 62% with quicklime treatment, respectively.

Key words :soil ameliorant; orchard soil; heavy metals; in situ immobilization; bioavailability
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Table 1  Basic physical and chemical properties of the soil in loquat garden and peach garden
- AHLUE B AL P 4 Pb 4 Cd HHAPD A
o' pH -1 -1 -1 -1 -1 -1 -1 -1
/g kg /mg-kg /mg-kg /mg-kg /mg-kg /mg-kg /mg-kg /mg-kg
AL Bl 3.89 25.71 106. 12 100. 32 42.08 34.63 0.39 2.67 0.08
Bkl 4.01 29. 63 131. 49 131.49 35.26 36. 12 0.36 2.49 0.07

R2 HRANERER

Table 2 Basic properties of the ameliorants

PR pH Pb/mg-kg’I Cd/mg-kg’l
AR 12.31 0.56 0.14
T TR AT 2.53 0.45 0.08
X3 ) . .1
LR AL’%\ 7.59 0.63 0.16
Yt 4.41 ND ND

1) ND Fm Mt

1.3 FEAPRES A

HR 5 el X SR At o R SR AR AR 2R A9 43 A A A,
Z IR RAEEAENRE TR AR 20 ~40 em MR )Z
338 MEAE PR R oRAE 40 ~ 60 em )2 HIEAES. 1R
TR B 0. 30, 60, 90, 120 F1 150 d 4351%
82 ANE X A RE BN ER B 3 SRR R
B e 2 e o = 3 A D =B AR B 1/ 48 = e
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Fig. 1 Variations of soil pH in the loquat garden

with ameliorants treatment
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Fig. 2 Variations of soil pH in the peach garden

with ameliorants treatment
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Fig. 3 Variations of the available Pb content in the loquat

garden soil with ameliorants treatment
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Fig. 4 Variations of the available Cd content in the loquat

garden soil with ameliorants treatment

il A A K R Bl R S B A RS Ph & i Y R A
3.56% . MEFEARBEIE + 56 203 Ph & & AR K
F , LABC A A 5 R i 1R 465 e -

®CK o A HLALOM) = SSP+OM
B 47 K (SH) ® SH+SSP o SH+SSP+OM
o BEEEAE(SSP)  m SH+OM

1.42
1.40 |
138
136 |
134

Pb4f/mg-kg !

132 |
1.30 |

1.28

30 60 90 120 150
id

E5 MmmyRME"ELEFERS P SEHEN
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garden soil with ameliorants treatment
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Table 3 Correlation between the contents of Pb and Cd in loquat and pH, available Pb and Cd contents in soil

+4¢ pH RS Ph RS Cd HEAE Ph HEAE Cd
3¢ pH 1 -0.622 -0.894"* -0.526 -0.674
TIEHFHE Ph 1 0.845** 0.969 * * 0.869 "
HHEERES Cd 1 0.737* 0.861**
LAt Ph 1 0.835"*
LA Cd 1

1) # 3R P <0.05, WEMK; = = RR P<0.01 HLEHE, T
x4 HMFREPb, CdE5HEpHMARSPb, Cd SEMHEXXE
Table 4  Correlation between the contents of Pb and Cd in peach and pH, and available Pb and Cd contents in soil

13 pH T HERES Pb THEEHE Cd Bk Pb BeF Cd
+3 pH 1 -0.572 ~0.879%* -0.426 ~0.735"
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AR Cd 1 0.741* 0.946 " *
BtF Pb 1 0. 689

HEF Cd
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Table 5 Effect of ameliorants on enrichment coefficient of fruit trees to Pb and Cd/%
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