32
ﬁé‘b ;’; %H @t&J T b (D

/IR JNMENTSCIENCE
PAik: http://www.aes.org.cn

EERHER R 5B A K KRR IR
RICHE, XIPHE, FMEE, RAR, BEE Sk, R

FIHASL:
KICHE, XIMHE, AN, 5. EFEXHEDT SR SLLREAEAE K R RO 2 M (T]. AR 22240, 2021, 40(2): 347-354.

TEZL R View online: https://doi.org/10.11654/jaes.2020-0916

AT RGBS B

Articles you may be interested in

TR RS e K 39 A/ N RIVERER SR AR
PR, FRE, PrLIS, Fa R, KR, M, FaF
LMV IFETRL A2 4]. 2015(9): 1686-1692  hitps://doi.org/10.11654/jaes.2015.09.009

BT AL P TR 5 PR SR I AR A K B SRBURFIE B 52

W FE i, AELEEAE, W7 B, 1, 20T
LV FRBE R3] 2019, 38(9): 2103-2110  htips:/doi.org/10.11654/jaes.2018-1446

AN BE R AN [ A PR K AR P 55 R A A B o 4 T WL 19 52 i B 5
FHARH, D5 i, JEE, 2, Ropte, B SFiR, 3K
LAV IETRLE2A 4], 2017, 36(2): 250-256  hitps://doi.org/10.11654/jaes.2016-1039

22 NS4RS0 R IAEXT H3ECAIE 245 M 22 I CAM U ) 52 i

TR, M, R, 2P, R, kA E
LV IR B4R 2016, 35(12): 2292-2298  hitps://doi.org/10.11654/jaes.2016-0825

APV 5075 LR P I 5 RAB SRR R 2
XS i, A, AR, ANINGE, B A, B2, ATEE, S, A
LAV IETRLF2A4]. 2020, 39(12): 2762-2770  hitps://doi.org/10.11654/jaes.2020-0605

KIEMFAAT, PAFEZFEEE


http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0916
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2015.09.009
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2018-1446
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2016-1039
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2016-0825
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0605

2021,40(2): 347-354 R W ®E M FE F R 20214F2 H

® Journal of Agro-Environment Science @&

SKICHT, XIMSHE, P, &5 . PERT PRG35 K S 208 HaAE A K AR BRI 2 I [0, Al PREERE 272741, 2021, 40(2) : 347-354.
GUAN Yuan—jing, LIU Hong-yan, SUN Xi, et al. Effects of intercropping on growth and Cd/Zn Uptake by Sedum plumbizincicola and
Excoecaria cochinchinensis[J]. Journal of Agro—Environment Science, 2021, 40(2): 347-354.

FFiERE OSID

EMEXM R = RE AT ELE KRR AR
ERA, R, A, AR, AR, KRR, R A

(LB A B, BePH 5500255 2. H R k2 B il A9 I 3R 88 575 Y8 18 T M SRR %, g it 2100085 3. VI 75  k L
IR A FR A, B At 210008)

W E BT FRR R 508 2SR E XA AR KA Cd  Zn WS SE MR, LA™ 5 R S 40 B A8 e U W | T8 48 K H [a]5C
B, GRIRIR I 5 AL BE . AR 5O S LT REAE SR A3 PR )V (il BB VE AT, COP) s A5 R S 208 AR 300 H 2 Je 19 45 B 1)
P (e AR, COM) s PR e R S0 REAETC A PR B VE (S8 2AE T, CO) 5 20 REAEBAAE (EcM) 5 £ 5t R B (SpM) o HI ]
BANVET A R IAE AL PR, 25K BT, COP 2 A 55 R AE M ik = 1 SpM AR, 45 COM J% CO 4514 N 75 100% . 149% , 25 5+ it
F. COP LM T MR 5 R B Cd  Zn MR ISCHE 43 51148 SpM 2 25 81 28.3% 1 14.0%., Bl F5 K3 22 AH B4 /5 FH 402 W 455, COM Al
CO M T AR SR B4k Cd  Zn WROBCE 34 8 I8 F COP K SpM AL 3, £T 35 HEAE AL K T Cd  Zn RS B 34 S5 P S R AH L . H
[ 454T , BEAE A I BE A A R R R AR I e Cd Zn WSO XS T8 B 250 o R 21 1 A A B8 IR R 5t R S 407
FEAE AR Z A A PR b 28 52 ) LA R R0 Cd  Zn MRS, FH TR0 (R 45005 T P A 420 T LD AN 2 L R 4 T, 38 6 FH i) ) A 52
B Cd/ZnT5 Y LR A B E R AT .

SR PR SR EU AL ;s IR SR 5 S ik

FESES:9685.13;X53;X173  NEFREM:A  XEHS:1672-2043(2021)02-0347-08  doi:10.11654/jaes.2020-0916

Effects of intercropping on growth and Cd / Zn Uptake by Sedum plumbizincicola and Excoecaria

cochinchinensis

GUAN Yuan-jing'?, LIU Hong-yan"’, SUN Xi *, ZHU Ren—feng’, ZHAO Jie’, ZHANG Ya-hing’, WU Long—hua’

(1.College of Agriculture, Guizhou University, Guiyang 550025, China; 2.Key Laboratory of Soil Environment and Pollution Remediation,
Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 3. Jiangsu Fireflying Environmental Science and
Technology Co., Ltd., Nanjing 210008, China)

Abstract: This study used both glass pot and field experiments to investigate the influence of root compartment models on plant growth and
Cd and Zn uptake by Sedum plumbizincicola and Excoecaria cochinchinensis under an intercropping system. The pot experiment included
the following five treatments: (1) an S. plumbizincicola—E. cochinchinensis intercropping system with a plastic plate compartment (COP);
(2) an S. plumbizincicola — E. cochinchinensis intercropping system with a 300-mesh nylon mesh compartment (COM); (3) an S.
plumbizincicola—E. cochinchinensis intercropping system without any compartment (CO); (4) a monoculture system of E. cochinchinensis
(EcM); and (5) a monoculture system of S. plumbizincicola (SpM). The results showed that the biomass of S. plumbizincicola was slightly
higher in the COP treatment than in the SpM treatment, which was significantly higher than that of both COM (by an increase of 100% ) and
CO (by an increase of 149%). Under the COP treatment, the Cd and Zn uptake by each plant was significantly higher than that of
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monoculture, with increases of 28.3% and 14.0%, respectively. With a gradual enhancement of root function, the Cd and Zn uptake under

the COM and CO treatments were significantly lower than those of the COP and SPM treatments. The results of the field experiment showed

that intercropping had no significant effect on the growth and Cd/Zn absorption by the two plants. In the pot experiment, the root system

interaction between S. plumbizincicola and E. cochinchinensis significantly affected the growth and Cd and Zn uptake; however, maintaining

a certain plant row spacing under field conditions did not have any inhibitory effect. Therefore, it is feasible to remediate Cd/Zn

contaminated soil while intercropping landscape plants in fields.

Keywords : Sedum plumbizincicola; Excoecaria cochinchinensis; intercropping; cadmium uptake; zinc uptake
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Figure 1 Schematic diagram of field plot

EEE R, BN RS, VeRp T
Jer DN T RN 4 A

T LA K e, P 258 ok npik 2~3
WK, WK 4RI T2 K 43 Ja FREBUCEE S 5, 75 CHET &
PR FRECT 0, AN IR B DL A% . FEET T
HE A= 4 8 1 TR B K S R 77 43 B A 28 (SpML EeM) 1
FEALH ) R T 7R AR AT WA o B AR B (COP
COM) 119 £ &k Hh R AE A [R] A5 40 19 00 4 398 49 1) 06 A 7
FEOMIR AT AR JE BUEE 1 24 200 g KT )5 3 10 H #1100
H i , {438 pHAE 5 2 BES A4 it Cd Zn A2

pH {E R AL e , oK R 1:2.5, FF
Cd \ Zn 4 50 0 52 T8 i < 4 o 0 40 00 R B 90 A 3k
100 H B 3RS 0.5 g F10.2 o, WA 3ERE L 0 5]
PX H,0,-HNO; (2 mL: 6 mL) £ HCI-HNO; (5 mL: 5
mL) PR E 2 g . B SCS Cd Zn I
KA 0.01 mol- L' CaCLIEW I, W LR 1001,k
Y R A 436G BE T (Varian SpectrA A220FS ) il 5
YEW R Zn CAVREE o 52 T R 2 A 4l R
% 2 LY B (GBW 10043 Al GBW 10014 ) F123 [
17 Cd Zn 2= 5 4 J5T e 42 1], B oA o U 45 2R A
FEVFERZETEIN .
1.6 HIEA B ST

it BT 7E SPSS 10.0 #4FHh HE 47, Z2 41 B dls 1A
BOCHETT 25007, B R K A Duncan i iE T 2 H F
i 2 F K4 0.05, 18 Excel 2016 /E K

2 HERE55Mm

21 BBEHTARLBEEMETERRAEHE
TEE KRR B RN

SRR 43 B AR S5 PRI B AR i
ROl E Y A LR IS T E S D
A DL R AR A A R A G e ) AR K 3
—EIHIVE o PR 5K A e R A 9 6 b e P
VEFNSBRI R /PR 45 1F T 0B & 22 5 il BT I e Y
AR A8 T 3 A A (H A 43 B Ak
PR A S R AR T o o % i 5T A A 2 v T A
A3 B RIAE RS PR R PR R A B 3
PR S R A A A2 B0 B0 400 10 4 b 3 AR S
SRR 43 B b B A AR ) o e o (71.4£6.9) g BE,
Hby b3 5 A 2 o e e M 4 B K TG A B L i
100% 1 149% ; M35t 8 25 = T J& e 90 43 By AL G 43
FEAALFE 7351155 11.6% F1139.8% ., AH[RIALH A, 21 5 4
AR RS P S AR, e rp B Al 43 B A P )

WWW.QEs.0r9.CN




NGEa_3%° S gy F40EH 2
*1 AHABRAELE TEKREYENTHL
Table 1 Changes of plant biomass in different treatments under pot experiment condition
o o o 1A B WLHTRE AR P
Plant Treatments Aboveground fresh Root fresh weight/ Aboveground dry Root dry weight/  Plant height/
weight/(g- k™) (g-#k™) weight/(g- k™) (g k™) cm
5K Sp SpM 69.9+10.8a 1.43+0.07h 3.9620.77a 0.150.01b 23.6+2.4a
COopP 71.4+6.9a 1.62+0.13a 4.66+0.39a 0.17+0.01a 22.9+2.8a
COM 38.5+12.7b 1.21+0.28b 2.33+0.39b 0.15+0.03b 17.2+1.8b
CO 14.2+2.3¢ 0.85+0.45¢ 1.87+0.44b 0.12+0.01¢ 16.8+3.1b
LI AL Ec EcM 25.0+3.6b 3.95+0.61b 3.60+0.21a 0.78+0.05b 41.3+2.2a
COP 32.1+2.0a 5.72+0.81a 3.96+0.61a 0.87+0.12a 41.6+2.3a
COM 19.1+2.4¢ 3.58+0.21b 2.49+0.30b 0.61+0.10¢ 38.0+3.2a
co 14.2+2.7d 2.29+0.31c¢ 2.86+0.70b 0.74+0.06b 37.0£2.2a

R EE A YA AR UE2E  n=5 s ANFR/NG ERERR AR PR A 25 25 5, P<0.05, Duncan Z2TER K. T [F .

Note:The values in the table are mean+sd,n=5;different letters indicate significant differences , P<0.05. The same below.
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Table 2 Heavy metals uptake in plant shoots under pot experiment condition

Cd I Cd absorption/(mg-pot™)

Zn [ Cd absorption/(mg - pot™)

Kb B Treatments
P50 K Sp LI HEAE Ec JdE Total PR 5K Sp LI FEAE Ec JdE Total
SpM 1.48+0.30a — 2.96+0.30a 25.6+5.1a — 53.3+5.4a
EcM — 0.05+0.01c 0.10+0.01d — 1.3+0.2b 2.4+0.1d
cop 1.90+0.11a 0.10+0.01a 2.01+0.12b 29.2+2.5a 1.9+0.4a 31.6+2.7b
COM 0.95+0.14b 0.07+0.01b 1.02+0.08¢ 15.0+1.7b 1.8+0.2a 16.8+1.6¢
CO 1.09+0.23h 0.05+0.01¢ 1.13+0.12¢ 12.7+£2.6h 1.2+0.2b 13.9+2.5¢

TE "R . Tl

Note : "—"Indicates no value. The same below.

1% WHART]
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Figure 2 Cd and Zn content in the shoot and root of S. plumbizincicola and E. cochinchinensis under pot experiment condition
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Table 3 Changes of soil pH and total and CaCl,extractable Cd and Zn concentrations under pot experiment condition

E3->2

2t Cd CaCLARIUE Cd Lkt Zn CaCLAZIAS Zn
fb3m pH Total Cd/(mg-kg™) CaClL-Cd/(mg-kg™) Total Zn/(mg-kg™") CaCl,~Zn/(mg-kg™)
Treatments Spfill Ecfill Sp ] Ec il Sp ] Ecfil] Sp il Ecll Sp il Ecfill
Sp side Ec side Sp side Ec side Sp side Ec side Sp side Ec side Sp side Ec side
SpM 5.50+0.23ab — 3.71+0.12b — 0.61+0.23b — 513+159a — 49.2+5.4h —
EcM — 5.72+0.08a — 4.04+0.03a — 1.20+0.06a — 423+117a — 69.1+4.1a
cop 5.51+0.22ab 5.68+0.10ab 3.75+0.18b 4.06+0.15a 0.63+0.08b  0.84+0.12a  438+12a 434+37a  40.5+12.2¢  51.0+4.5b
COM 5.60+0.42ab 5.58+0.16ab 4.01+0.05a 4.05+0.07a 0.69+0.13b  0.99+0.09a  454+87a 500+48a  49.1+9.6b  59.0+5.3a
co 5.37+0.11b 3.89+0.15b 0.77+0.20ab 394+83a 53.4+8.4b

T ARG PR R [ — ek B n A [ Ak ] 22 5 .35 (P<0.05)

Note: Different letters indicate significant differences in one column (P<0.05 ).

x4 HEEVMENERESBRE (n=4)

Table 4 Plant biomass and heavy metal concentrations under field solar panel conditions (n=4)

Jelt MR AT AR MR R CA SR PR R Zn

I LU BT U LW AEAL Cd Bt 20T HE Zn Bk

Treﬁi%nts Light  Aboveground dry weight Cd concentration of Zn concentration of Aboveground dry weight Cd concentration of Zn concentration
treatment of Sp/(g-#k™) Sp/(mg-kg™) Sp/(mg-kg™) of Ec/(g-#E™) Ec/(mg-kg")  of Ec¢/(mg-kg™)
PR 1 0.39+0.08a 180+47a 12 745+1 303a 62.62+7.17a 7.30+1.08a 189+7a
Single 2 0.30+0.11a 170+43a 13 999+820a 56.33+8.42a 7.25+0.88a 206+48a
3 0.36+0.08a 171+21a 12 11042 225a 66.44+0.78a 6.91+0.49a 193+12a
[ 1 0.3420.09a 200+40a 11 137+1 350a 59.46+7.14a 6.56+0.36a 181+9a
Intercropping 5 0.30+0.14a 191+16a 12 588+2 258a 57.105.26a 6.89+0.47a 180+14a
3 0.32+0.09a 161£17a 12 520+1 592a 63.55+8.27a 6.50+0.93a 189+20a
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