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Adding illite to repair contaminated soil under different planting medes LI Yagiun'?, GAO Xiongfei'?, YANG
Weizhong'? ,SUN Sizhe'” , YANG Yuanyu'*, CHEN Zhenhua®, MA Jiawei"?,YE Zhenggian"?, LIU Dan't.
(1.State Key Laboratory of Subtropicul Silviculture, Zhejiong A&F University, Hangzhou Zhejiang 311300
2.Key Laboratory of Soil Contamination Bivremediation of Zhejiang Province, College of Environmental and
Resource Sciences Zhejiung A& F University , Hangzhou Zhejiang 3113003 3. Agricultural and Rural Bureau of
Jingning Cournty .Lishui Zhejiung 323500)

Abstract: In order to explore the application efficiency of illite and different planting modes in the remediation
of heavy metal pollution, the pot experiment was conducted to determine the physiological and biochemical indexes and
heavy metal content of plants and soils. The ability of plants to absorb and concentrate heavy metals under different
planting modes was evaluated. The results showed that the addition of illite could significantly increase the pH of the
soil,and the intercropping mode of Ilex cornuta var. fortunei and Epipremnum aureumwas beneficial to increase the
organic matter content of the soil and improve the stress resistance of Ilex cornuta var. fortunei. After treatment
with 1% (mass fractioon) illite, the available Pb content in each treatment was significantly lower than that of control
check, while there was no significant difference in the available Zn, The intercropping of Epipremnum aureum and
Ilex cornuta var. fortunei had an advantage over the Epipremnum aurewm monoculture in terms of improving the
available Zn,but there was no significant difference with the Ilex cornuta var. fortunei monoculture, The Ph content
in the aboveground part of the Epipremnum aureum was significantly higher than the monoculture (107.92%) , while
the Pb in the underground part was significantly reduced by 19.69%. In general, the intercropping of Ilex cornuta var.
Sfortunei and Epipremnum aureum could significantly improve the transport ability of Epipremnum aureum to Pb.

Keywords: illite; heavy metal; Ilex cornuta var. fortunei; Epipremnum aurewm; monoculture; intercropping
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KL P ES R A A B, AT RIRES R
WHESBEY . Y MALKNEEEAT. W
FEAXT T 28— AE, 6]V T LAAR SR A A R L3 AR S
R 5 MR X 7K 43 L BRL O L 25 5 R R RIS T AR R
AT, Y TRAZAMATAER, BB LEEY
R B A IR 2 R | SRR TE AR S B0 AR, 1]
BWE H R E SR N, AT Y X E
SRR AES,
REFREFTHLTYHBERTELRANE
FHHEO, NE LT WAL RES RO FRAE
A EVERER Gk LB T REYRED RBREA
HYMERREMYHAET  RZEEBR A
[R] t 251 8 AR 9 RO R A AR UK . AU ETSME &
R, M B (Ilea cornuta var. fortunei ) % 8 & J& FL
EREHHE, EEEEES RO LEPER, &
Ty, A B 5% 8 B B M4 F (Epipremnum aure-
um)VE R B (MY B & R AT R R WA

R, M XEBHEEEBAAREREXL,
1 #MRE5FE

1.1 #EREH5LE

AR PR FIET 20194 3 ARE ERE
WAL BHE . R 42 0~20 cm BIHFE £ #H 1T IK
B, EEAERENR AR, BRENTIEETY
FETF@RAaRRT RE L EPNARESEY R
R, 5 mm BEMEH.
1.2 EAEHKE

BRAKT 201943 A 18AZE5 A 18 Hiff
. 2RRBAERIARZ 265 cm WBHREZ . FHE
RMBN IXRESB, 5THEBIEEL.BA
43 kg, BB 1 AGER. RBRHE 5 MEE R
FIEFA . TEY GEN CK);EmMER G . TEY
GE X TCHY) ; % 0 67 A A0 B B R G2 o # & B
O RMEBERG REAFMGEART LR RMEF
ME MESBEEGIINBEEEEME ., BHR
BI3INEE, L 158, BHBEKAEAMMS HRE
Y, EEEAEAMEMAE 3 R.ET 4 kK PR
FAHE AR KNSR EARERE N B R

BAMTAEK, £ ERFEHERKEN 60%E
AL, EKEAA S BERETIRE .
1.3 #&AEL5 50

MYRE SR TE B B RK B FoKkE, IF A
20 mmol/LIZ 1 Z. M (EDTA)YEH 15 min &
ERERERARMHNESEE T, 2B T KM
i, | T FREAL B RS2 B ST &,
BF105°CAHF 30 min 570 CF#t 2 d &R, B
MELE., N ESERARAL LZRENE,
REBRSERAG =ML aElE  AYEERE
BRI A/ BRSSO (JCP-OES)
B ED

BEERRARKT . BREREEDHIIEY R
ROHFBEAWAMN., TEEAREEFENEYS
Zy@lls] T HELBEEENNERAEK-BR
B/ ICP-OES ¥ , 1 P AR SESRR
Al BCR r &R HER #

2 HERBSSH

S i o B AR AT 22 A CANOVA) R K&/
BEHEER (LSO, HYEZEABR. EERE
Byt E S CEk17],

3 BR5aM

3.1 REHHEX FTHRmpEH o LE pH AN
Ji vk

TEMEERX TRMFR G, L% pH AH L
FEHEEARCLE 1), 5 CK A, B # 4 a] 2
BEwE 4 pH(p<<0.05), kB HEBRE. AF
FiEE T &4+ pH BERIA A THEY >
BERR>HESEEEESHEER, SERMNN
+ AR M B R A B R B AR L, pH 4 F
BET 0.22.0.06, 5 CK ML, HmmPEpAAESEEF
ik + R AE LR T E (»<<0.05), TR AEAE ¥ AT LA
E—EREIRETEEIESE b HERE
EENLEENREESES TRMEAYRRN L
B (p<0.05),

3.2 RAEAMHBEXTHRmEHN ETHS L EBAHF

# %R

£1 BHXTWERER

Table 1 Basic properties of the tested soil

WE H WEAE Eut HHE HHLE Ph &R In 2B

; P /(mg *» kg™ /(mg * kg™!) /(mg * kg™ /(g kg™ /(mg » kg™%) /(mg *» kg™1)
kLI 5.89 42 0.049 200 20.41 25 069.30 1 199.09
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Fig.1 Effect of adding illite on soil pH and organic
matter content under different planting modes
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AFRMHEEXT . HERSH _BHNEE
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Fig.2 Proline and malondialdehyde content under
different planting modes
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REBKI4E5W ht
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BEMEHEAER., 5 CK M, BinEH G0
EULERIREBEERAUSPERBERE L
0.05) , My B AR R 35 LR M) B 5 B A /R F AR
4+ HMETF CK 29.97%.32.21%.31.97 % #1 32.49%,
MAREZ In IEZAAGBLEEBELZR, &
104.37~110.70 mg/kgifksh. AEFHEERXT, &
HEZETBEERS P AEERAEE, HEH
AF 2 EERES I S EEES TAEYMGE
B (p<<0.05),MEMFLF LB EHER,

6 000
PZZA M B B
. " EZA T BR
Tyo 4500 R R
- B T A 4
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Kfﬁ/ 3000 g
&
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B
3 FAEAEEATIHEELEFUSTH
Fig.3 Changes of available contents of heavy metals
in soil under different planting modes

34 AEMAHBEXTREHNZHHEB ELES

AT L B 6 R A X A Y - R A
WTFHELBEMZWME 4 FiR, TIBFhREE
RTEYENA P EHERANGESHE (p<
0.05), 1 Zn T8 EEBRIM AW B > Y, EH T H
FRIUNFESWE (p<<0.05) ., EMEERX T, S8
EE P FEEHAMERL 107.92% (»<<0.05) , 1k
3| 725.50 mg/kg, # F # Pb # A & £ X AR
19.69 % (»<C0.05) , 5 F] 920.62 mg/kg; T H] & H#1
TP EESHAARAHELEEREZR,
B Zn BB RIER 39.58% (»p<<0.05), A,
XFFMHEY RIERHET Pb NG E 4 T 52 1 - %
¥z BB ELTH > EE.

FH2HNHTARMERNFTRMENEG, Y
MEEBRMEZBENA., WERKX T, M8 Pb.Zn
AREESHNBERTHAMER 21.90% M
10.85% . GEEMEELXT,Zn BHEERMK,H
BRARE . P ERRAEBERMK(»p<<0.05). B
SAEEEBTH PO HEEBBERTEAMERS,
ARFHEKXTHE MG EN E3 Pb.Zn FIHT
HZIn LB EB®ER.
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Fig.4 Effect of adding illite on the heavy metal content of plants under different planting modes
£2 FTEAMHEEXTHYNELZENHREETH
Table 2 Changes in accumulation of heavy metals in plants under different planting modes
- Ph BB R Zn BRAH HmUmPhHER MTFHPoEER HERZIcHEE BTHZIzHRAE
Slmg BeH) (mg BoD /(mg * BD /(mg * B0 /{mg * ) "(mg-)&'—l)
HIZ (R 0.959%0.048b 0.69140.235a 0.544£0.067a 0,415 0.083¢ 0,53840,184a 0.15340.053bc
B (EE)  0.750=0.272b 0.617%0.242a 0.399£0.213a 0.351220,048¢ 0.475+0.233a 0.142240.027c
B (EHM)  1,561=0.125a 0.46740.028Db 0.510=0.076a 1.051%0.088a 0.194+0.025h 0.27340.0482
BE(EE)  1L.144=0.111b 0.3240.059h 0.5244£0,119a 0.620=0,033b 0.100=0.024b 0.22440.055ab
1.0 0.06
0.05
& 004
o % 0.03
% 2 om
0.01
2 == F«—- — [}
FIRET  REEER) MEEE)  RF0EE WMEBGER) SRFEEM) REEHE) SPEE
EY ik
(a) Ph%IZ R HY - (M PhEERE
B BN
0.30] CIHT# T
0.25 N S
W W& 0,20
L] & b
ji:; ﬂg 0.15 b ! b |
0.10 |
= 0.05 }
f . . |
MEEER) SEENH MEEE  ZF(EE F’]‘é’(ﬁﬁ‘) BB WEEAE  SFEE
bik ) bi-ky|
{c) In¥b B R B () ZnF E R
B5 ARMEEXTENFAESENESREEREENNER
Fig.5 Effect of adding illite on plant enrichment and transport capacity under different planting modes
3.5 FAEAHHEXTHEMFEHN BT EBE BRABERE . MEN PHESRILEEHE
R R A LR,GHAMETSSE EETUREZEX Pb Y

HE s LA S, AEEXRTFTEES Pb i BiE, WHEYX Zo HEEERRFEENT T
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BEHLER, WMEYX P EEENHERAR
HWTFH>H LW MEXN In WEEMEN NG
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B, ERERIERE M X Pb HELE, EE
THYPobMESE, X—MBESHERKE R
B—E., MOk, IR B E R S XY Zn
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4 it it

4.1 T LE pH. AEAF B HA
EEFPIRRB. BMEENYT UBRRFTUE
B pH™ , R UM - R LTS
B BELEENASTET  ATHBRE -
BEERS EWREBENE LR, AR
G g BRI 0T, VR0V o T L o R
MY B, —ERE L7 I E IR A,
E{ETT ME# H AN EROERANERY RS E
MM RS AR EE, AR R, ]I+
B AU, FEREEXT  EAEESM ET A
Y, 7T LUK Bl fE R B R RIR K,
WA A, H3EE pH BB, B 8T A B
RER -, MEEDYLET.oHETFLHEY
AR, X ] RER ORI R B A WK TR PLER , Xt
T HERE AR BnRRE, L ERA
VLR S BIEMK . FEEY AR S EE S, BREH
KA VR & BT AR, S M E 5% F RE
P A — R H R RBUR 4. BB
BEEEEETEIRSES TEMN, B3 THREE
K¥, R EBCE B EY RER LIRS 1 HA
PUR &R, R R, @ e 0,
4.2 sSHHEBB/IFH DR
REREMYBECSRNEZEHS,Z —, I
BHRETEFETHYEY. AR AREBET,
IEREHEYEARERRE. RTENEENSEE
WRY RS, MARE LR E Ko F 450 80 &
HEATHREMAEREZRE FHEEEMER.
A _BERERELSE LY EERN S @™, TR
BAAAERPBETHYREREHZERE , XH
MERTT LR BEY i S 2R EE,
FEREEERTHEENNBERSE, 3
B T TT LA R SR B 4 R X A B G B, R B 3
WER., BEBEHMATREBETSEER
(Paspalum notatum ) [B] {E X} 1H B #8 (Olea euro-
paea ) PIRAEBRME W , K B HEE T 2138 8

HEREERTMEETFRERSE, HE5E
EFEERRER MR FARKBERTE SR
PROKBE ST, 38R T VA MO I M R . TR &0
BHEE T EMEXT B (Cyperus glomeratus L) B H
(Vicia faba LOE BB SELSRBRESIHNE
e, G5 RRW, AES B, A AEYEANE
“EEERHEEENRER. SARBRLER -, X
— 25 B ] B8 5 A R 0 A o 7 LA S ok .
4.3 MEBEFLBABEN YA
HEBNAYNERETERELARESTE,
MR F YRR L £ 3R, R
ERBEFRES H LT YAF MU AR~ EHE
T HEEBETNESBHEEF T EETRMSE T
B AT o i A T E PRI - S P A R W R, e
BEBRWEYTMHAENBIE. ZRESLEDN
AU, RAEFHEY TSR T 3 ME LT Y (G
fgiE A EERE B B AN ETARM L ERLE
SENEW, SREW EAF LT YT LEPH
Cd.Pb.Cu B EHIEM. WAMREH, BHR
FAENR LT Y-EYRESRRER, BB T
BB M= LB (DTPA SR LA Cd &
i, RIAHRE R T/ EEEF R Cd &Y,
EERAT HIEERES Zn BEETAHY S
BEBRAM ENEYRESWYEENESBER
AL, MEEEX T EYR R EER, %5
TRESWY T HEILBRAOMEMESE, LIEERS
BEE&REBOELZ R R gD,
4.4 SHHELELEFRREZNOYM
Ve R HE R Fab E ¥ %t Pb WA B, R H
T EXT Pb WIAR R, GEBA (A VE RE 5 1k Ph FER %
AT R 2 E IR E, EX Zn KIELE
M. T R B LT 45 (Sonchus asper) 5 E kK
B /E B Z R T WX Cd.Pb MR i B2, %
R T EKEWN Cd.Ph R RINE ., X2 E KA R
KHEY FEDARSEHEMNBESBHRK SHE
SHEHBERDT,
45 SNHEBEREERAGY R
REEYNESBHRE R ESBEEEYIEA
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HREEEESE BB ERUEAYERANEES
BREEREHEYRE, PERR D B3 EHER;
MBAEY N ESBIREREZRE, KFHELRE
FEARPENCY, BERRMEE R BT AREM
+ 573 »



WRIETREHE a2k HS5H 2020%5A

PN HEIRKESBRES BRI BT
HBE A7, T LA WA 4y b W L R AR A 2R RS
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AR, BRES In TR EHER., REMEERXT,
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