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Abstract

The single-cropping mode of maize and ramie and the intercropping mode of maize and ramie
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were set up in field experiments to study the influence of changes in plant sample quality and
plant height, basic physical and chemical properties of soil, and Cd content in soil and plant under
the intercropping mode of maize and ramie. The results showed that: 1) Compared with the single
cropping mode, the intercropping had a downward trend on the plant quality and corn kernel
quality of maize, and had no significant effect on the plant height of maize, but improved the plant
height and plant quality of ramie. The range was 789.49%; 2) The intercropping treatment pro-
moted the increase of ramie biomass and the total amount of Cd enrichment, and the total amount
of Cd enriched by a single ramie plant was significantly increased by 3.84 times to 6.78 times; 3)
Intercropping treatment made ramie absorption of Cd decreased by 45.3%, the Cd enrichment in
maize leaves rose sharply by 178.15%, and the Cd enrichment in maize rhizosphere soil increased
by 50%; 4) Compared with single cropping, in the intercropping system, maize, The enrichment
coefficients of ramie varied by +128% and -39.77%, respectively. The intercropping of maize and
ramie can increase the biomass, which is helpful for the remediation of cadmium contaminated
soil, the safe utilization of contaminated soil.
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1. 51§

BEELTTHIRIE, B K. L&A ESE L, LEELEERAENeE, HEEER
W B A A S R SR A N BB AR DL R NSRBI R . IRk, MR EARIEN—
MR ES RS TIREEEAR, BN E SRS G SR TR A L], KRR RER
FR(CA)Em 5288 71, I HEKRRIEE) Cd o 3 B s R RECZEM- A6, B MFFsL N is, BB
Cd V5 4 1) I A TR AN 24 [2], @i EF FOKRIX K Cd R R Al & 5 HAh il & 4 R = el
W7 RRAEE Cd 159 332 BAG B 103 ™k v A 1 LY 408 8 R R VEYI[4],
SRR AT Cd YRR 5 s AR R RAFR AL, SO Cd V5 4 HIEE R R R H 2 Dhhe
R —RKITT[5]. 2RI E A 153 mg/kg ) Cd 4G, S HPIM A28, BISARGER, 2Kk E

252 BB R AN, (FRHAIRE IR A B, X5 TR Cd Mria B R A E6] [7].

SRS Cd JCER I E R B S AR AR BRAT WRB BR300, IF H 358 pH (1 S B e ik
WRECIFRFE . RBZ BANERALXT Cd AW BB [8]. T KX Cd A & B AW I/E A, I H R KR Cd f =
BEALMR . 22 b, T H AR BRI A AU HE FOREEAARNT Cd BRI, (HR R KRR ) Cd &
[9].

H TR A KRGS EREE/NERE, AREMHECRS K, 2REYE, B E
K Cd B4, EH Cd i EHLEY™MRIENIEEEYDS TKRER, XEECNEARHEYEEEERS
RN T E. HFHEERSKSESEE EEYEM O E S 815 G 3877 1 1A S R D .

AT EEREHAR, S RKEMERLE, B RS2 AE DL BoR G2 R E R T &4
HAEYE. Cd &, SESH%ERE, BTSRRI EREEN Cd s HIRMIERE 11, N2is
YA i AR PR e AR LB R AR IR 5 SR 00 S .
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2. M5 %
21 LIS

THER A WNIIE Cd {54 iRI0 H, TRy B, it v+, 50T 2023 45 4 H~8 AT, 1
PRT 4 AWIEATHM, 8 H 10 HUSGR. A oK 9 PR EZH 1 HATRE AR 22 & Fh 1B 15, Cd & SEAEY)
NEREERR, SCIRE 4 NI, SRR AACEREYS, CKO), EKHAE(CKY), *:MH(E(CKZ),
FORMREAE(TL), HAEEAEIE 3 M TR, FR(Y) S M()FMEITEE R E N 60 cm, FKPREE
WEN 40 cm, MRRPREE X E Y 20 cm, AN EE S, BAVDXEFRMEN 4 x 8 m, [A{ET R
PRIBIEE N L mo BUREIT 27 ZEBEHLEURE 6 41RE S . it FE e HGe K . MAE. BREAIDK S, 8 HUskiL
FE, FORE M RREERRAE, AR s SRR bR AT AL BE S S i, % il 5 BRIRE S AT 2047

2.2. HRALEBR ST

1) FEPIRE R S %

TE TR BIART SF R T REE, /DX BENLEI 6 A AUREK A B K 5 A, R
FAHUREE, 7E TR GBI S AR AT RAE TSk s T, R/NXEL 6 FREK, 7 AlER . 2%,
My ERORRLREES . A RRRE T IR L R TSR, /N R &R 6 MR A B A RRMERISRR,
HAR. 25 EMRIEER.

XA /N DR SISO 77, S SR 20 25 07 J AR it FH Z8 VR /K DA s BT RGP T R AN IR AR AR 1)
FEFFCESM A AP T2 EE, R BN s 8 % H

2) RS RS

G AL B AR R, Y [BISEEG = AR LA H, AT E R LIRS HHE, 1T 100 Hif 3R & H .

3) IEEEARHEAGNE T AT

RYEE L B (R AT (B = RR)AIMINE J7VE[10], S5 A0l NY/T1121 + 3k R 5 brdE,
M5 38 pH (RAZVE). BB R —— BT L EIR) . AR (B PT (k) TR (R IE e THE).
SVE(NaOH Jafili, JIEJLREVE). AL (RS IR A RE). A EY BU%).

4) TIEAEYR S R e

TS84 Cd 4z 5K H HNOs-HCIO, (V:V = 9:1)7H 4k, HUEHE & 55 5 TR i itk ICP-MS) 5 ; 135
Cd 45K HF-HNO3-HCIO, (V:V:V = 4:1:1)1k, ICP-MS M€ o 3z FH b 7 3200 R A i (5, o A i
P, R D, WEREGS BN B AR R[],

1EV & 5 REUBCR){EIEYIHL 15> Cd & &5 13rh Cd S M e, R NHIA Cd iT/aE )1 5T
MR E 4R S HERe I HIRbR 2 —, HAEBR RN & R R A s, RV 5 242 3 1
iR, BCF MEEFEZ BN ESESE. GRS E. pH XK/NE CEC SEMEm, Hil&Era
®(2.2.1)09:

BCF = 143 - #54>Cd# i (mg-kg )/ +3ECd & & (mg-kg ) (2.2.1)

VEVIHE RETF) RN I iy Cd & & 5Pt N4 Cd S EMIE, KUEiL
Cd e ek M R ae )1, HatE AN (2.2.2)0:

TF = ¥4 _E #4rCd & & (mg-kg™) /M Cd & & (mg-kg ™) (2.2.2)

2.3. WHESITALE
BRI 22000, R R BB TE(R 1-5), XTREMIRNE 5 R E(BCF). ¥ia REU(TF) (41 1)

DOI: 10.12677/hjss.2024.123019 160 TRl


https://doi.org/10.12677/hjss.2024.123019

4
=
4

AT M. A R0 B R SPSS5.0 4ttt 434, Excel2010 #11 & .
3. LRED
31 £¥E

%1 EoR, EMOHKSHRGTE. RE. B EHoEE. ke ERIRSEE ETHp < 0.01).
kIR 24.02% % 789.49%, FEEIRTHIREECR, HRE/MER K. HRAE BB oK S iR AR DU
SRy g s, Gl E R R R A B R e, M LS T 55.7% [12]; BRIE
SR TR G0 SR T R EE AL, MR SRR AR 53 LT 20.3%~73.4% [13]; 7T LASHEN,
BHEEMEY S EAER, SRTHEEEEYNEYE. Wik, RIS ERTE R ER.

Table 1. Biomass indexes of ramie with different planting treatments
= 1. FEHELES =R EE R

W T CPIME + ARiERE) CKZ (n=6) Z(n=6) F p
YT HE(g) 21.86 +5.06 191.00 + 45.06 83.504 0.000™
R (g) 1.37+0.71 9.55 +3.86 26.009 0.000™
Hh 1653 H () 20.49 £ 5.00 181.45 + 45.28 74.921 0.000™
PR (cm) 175.83 + 11.32 219.00 + 13.11 37.247 0.000™

“p<0.05, “p<0.01.

2 oK, EMAEEE TR T EAMREA Y EIEAR R T (p < 0.05). EfFAAEE—ERE L
SRR E S5t A B R E = RE + s EAER) T, 18 15.81%, Jy/MEEE TR,
PR R ARSI, AR LA IORA AR E R A T T R, TORERAL B R (A R B oK
BE T, EEBEAENY 6, HIUME T 50%A 4, %R EKEN, 19T KA 200 T
HET A5 FOK R B

Table 2. Biomass index of maize under different planting treatments
2. TEMELEF R ERINEYE IR

T CFME + bRdEZE) CKY (n=6) Y (n=6) F p
)T 5 (g) 488.00 +59.73 410.83 £ 45.10 6.378 0.030"
R (g) 20.01 + 4.63 14.35+2.23 7.277 0.022"
H 34y H () 467.99 + 57.55 396.49 + 44.20 5.826 0.036"
P (cm) 221.00 + 13.65 230.33 +10.33 1.783 0.211

p<0.05 “p<001.

32. EX. ERRFEERREP CIHSETK

% 3 RIR, EMALELE R ZE A RSN Cd B AR R R T E(p < 0.05). MRE SRR LA E S
J& Cd &fi A BE L. EXRUENM Cd MR R &S TOKEME, ZURERAEERINR, 2.
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Cd SE¥IAFiER[14], X FEFR S5 TOREE, RBLRAE SRR R 006 m T E SR [15], /£
Caifang Wu “5[¥IRF 7T PR MG L ZE . Ul 500 2 A A) = A, 45 SR8 25 PRI 38 i 40 i 1105 25 =2 [16]

FEH R & SRRV R M ORI EAESL I, PIAMEYI R AR 1T, JErEESext 24 )% Cd
s R IR —ERTt, FN TR ESE Cd & & FHE[17]: {HTE Zhihua Xiao %5 1A 7 i & AN
AR R TSR AR R [18], 1T ok TR EEHREE, A R R R A E ) Cd s it
BB ERCRIT T, KBAED R, BRES TR SR 1A 500 Cd i, H LT 5AE,
WA IR FZ A e T A 65.86% [9]. PAIUL, fEAEMIRIERME RARTS Je H IR SLI b, A 1T S aes et
T+ SRR 1) T AR, AT B AN BE IR ARG IO A BRI PR, MBS e A I 2

Table 3. Cadmium enrichment of ramie rhizosphere soil and organs under different planting treatments
% 3. FAEMELEFXERRFLUAREREMNRHNEES

WEITACFAE + FriEE) CKZ (n=6) Z(n=6) F p
HRPr -3 E 48 Cd & & (mg-kg ) 1.78 £ 0.26 2.01£0.49 1.123 0.314
YR Cd & & (mg-kg ™) 2.50 + 0.56 2.03+0.42 2.426 0.154

YR Cd & & (mg-kg ™) 2.50 + 0.69 1.20 +£0.38 16.169 0.002™
AR Cd & & (mg-kg ) 1.65 +0.27 1.07 £0.38 9.407 0.012"

p<0.05 “p<0.01.

ARSI RR BOKEAR DT S, 22RRXT Cd (RIS B 45.3%, AH LA IE R RS Y TR
TR, MRS REF T RARRERNTT R, HATE EEEYS TRERL LU R i de %
Sefit 7 — DB St M T %

Table 4. Cadmium enrichment in maize rhizosphere soil and organs under different planting treatments

® 4 FEMELEFRERRELURERENRHNERE

W T CPHIME £ WRiEE) CKY (n=6) Y (n=6) F p
Rbr 1% E 48 Cd & E(mg-kg ™) 1.84 £ 0.04 276 £0.71 10.148 0.010™
YIRS Cd & & (mg-kg ™) 1.38+0.18 1.37 £ 0.66 0 0.987
WYZEER Cd & & (mg-kg ™) 0.42+0.14 0.77 £ 0.45 3.295 0.1
I Cd & & (mg-kg ™) 1.51+0.27 4.20+2.23 8.662 0.015"
R Rz Cd & & (mg-kg ™) 0.38+0.23 0.28 £ 0.03 1.134 0.312

p<0.05 “p<001.

F 4 EoR, EBRUCESE R ERIIRER -3 Cd SR EE FTH(p <0.01), $ETHIEE N 50%, MR Cd 4
i E LA (p <0.05), AR 178.15%, HARIMAEA BELH. RIGHAN) Cd SEHT T, R
K2 RERMN, HIEERERT Cd AE/NTRBAEME, WRESIAREMICRER, HRELRTI, 5
VPR RS Cd &R R E MR . B TREE 11 pH [HA1 Cd BB BN 7l i i e
TV Cd R AR R I TTHR[19]
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Table 5. Concentrations of cadmium in shoots and roots of a single plant with different planting treatments
2 5. TEIMELES B MEK FRESRTMENEES

A FETT 3
CKZ z P CKY Y P
R 0.0027 +£0.0009 0.0210 + 0.0053 0.000” 0.0281 +0.0094  0.0206 + 0.0128 0.272

Hh b 0.0862 +£0.0290 0.4174 £0.1741 0.001" 1.0794 £ 0.2006  2.0692 + 0.9748 0.035"

“p<0.05, “p<0.01.

MR AR 0 T 6 (g) 5 bR TR B (g) S AR RLERALXS Cd (1'% &2 5 (ppm) I e AR, 55 AN R A 77 =X
AMEMARRR AL Cd M B R, W 5, FRERMARAEEMAE S, H A MERX Cd 15 4
RRFERI(p < 0.01), A E LD E(mg) LTt 3.84 15~6.78 £, FUREE: A TR
Cd S (mg)¥ A W42, # bEE ST 1 f%(p <0.05), FERTHBA AT KA, 321 1.8 %,
F BRI OB ES TR BR LA 1 Cd 2 2 g i 45 10K = 421 Cd & &8

A LA RN I T B i 25 7 e Cd v e 3 rh TR IR MME 83 [20], B RT LA AN AN [R] ) ZEURE K
RITEAE RS TS E AR, BN R A ALt Bk SETHE & St ons Cd i) & SRR RO
X Cd S SIR L [21]; tha] DA ARBEAL T 1K il s SR B E RS AED B R, b TR bR
Xt Cd & R [13]. L, BAiFPR RS TOKRENE, AT e, £ e LRens B E R Tt
PERREI AR DL T Cd i E RS, BRI IORKAEY R E A T, JFHME Cd 5B L
Thy BT 58 7 BRI AR i A (e R 4 R it LK B R AR

3.3, HIRFEHLIER

BAL BRI 435 pH A U IR R A 50 RN R 5 /43 il AE 6.07~6.23.17.18~32.81.27.67~37.88.
18.24~26.61 LA J¢ 241.15~366.43 Z [i](F 6). FEARRIA T1 > CKY > CKZ > CKO, it BIFE A %) 1158
I B RT, BEER TR

Table 6. Basic physical and chemical properties of soil
2 6. TIMEARIBUMR

fabr CKO (n = 6) CKY (n=6) CKZ (n=6) T1(n=6)
pH 6.07 +0.38 5.87 +0.49 6.60 +0.38 6.23 + 0.40
HHLH (gkg ™) 17.18 +2.39 22.29 + 457 20.15 +7.93 32.81+5.83
R (mg-kg ) 27.67 +2.32 33.88 £ 12.05 30.59 +9.22 37.88 £ 5.69
A %% (mg-kg ™) 18.24 +4.08 22.02 + 24.27 22.55 + 1.86 26.61 +1.10
A (mg-kg ™) 241.15+19.70 292.56 + 16.76 250.32 + 31.00 366.43 + 24.31

34. FRAMEABRSAERNERNERSHESRARTN

ANFEFEACEE T AR FOKA Cd B HE RS M RO EE R WK 1, BE L e mERAE 5
SRRA BCF RECHE TR I%, FRREIEEXL 39.77%, K BCF &FUx A fr L7, ERkIEE X 128%;
SRR TF RECERT N, M, TR0 TF RECE R LT, Bikig e 1 5. BHIEP A RS Cd
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543 pH R FRINK AR [22], (HABTTE pH A R, FULHER pH (T3 BT RS
FoREERSIG T, PSR B MR Cd S EEAR S, HERSHA Cd SERA RENE,
HEK Cd S EABGERI <A P T F#[22], Mﬁﬁi%h¢*ﬁ TR E RO REAAL, B NLER
2G5, REEME][23], MALTT A [21])5E S OOLFEFI T SERIZIR

m bef
mtf
7.00 6.28

6.00
500 F 4.63

400 | 3.52 3.74

3.00
2.00
1.00 |
0.00

2.12

I1‘09

CKZ z CKY Y

1.66 1.64

Figure 1. Concentration coefficient (BCF) and transport coefficient (TF) of
ramie and maize in different planting treatments

1. AEMELE SRR ERNEERB(BCF)., HERH(TF)

4, &5ig

AR ARG, @ FREEA R, X RS E Cd &L ARBR - Cd &R 5H S
FRIHT TIE S0, B RRN:

1) 58EML, BEFKREEBUAEE, m22MEEHNT 24.02%; FRE5RENE, FKMRA
%E%mqmaF%w&%,ﬁiﬁﬁiﬁmﬁﬁ%7wM%,E%Eﬁﬁﬂ%m¥m<mmo%%5
FOREIEXMED P SAEYE R R AR, A .

2) EEE1FF KM Cd & & FFF 178.15%, % IA R\ E /K F(p < 0.05), RFxtH Cd FEiEs
49.95%; *RRZEHE. FSZEB Cd A E B T BE 52%. 34.73%. EAEXT S FREAAIR L Cd (14 B AT 51
at, MMEPTIE 3.84 £5~6.78 i, {H[AINf 22 /INEFE T FOKI-HIXT Cd 1 & R &

3) T KM RREANE R Y475 E K BCF L3k 128.05%, ™ bk BCF 41K~ 4 39.77%; 5K TF #2175 35.64%,
R TF N R 39.77%.

KHAZRAE AR Y S TOKREM, DU S MO R Ak > TR R (C) s s, & — Ml
MREE S G TS Y AR 75 SR o X VAN AT LA FH 2 RO B 4 J 1 i AR AR ), b Rl H L
PR AR FE RS S AR AR . B IR TR, BAR DG T 22N KR ) BARB i i b, (R
O SRR, X P e SERR B H 2 FTAT Y, JF H O AR TE— e X 347 7 5.

UeAh, SRRV N — MR A K Y, HAEYIE R, A BT R ] P R v et Y R AR R
RAEVII =5 K2R F R EM I, W DIE— @ FE R Fal i i o & e 3 b i 48
T FAARG IR 28 B 4 J8 7E KRR R

B2, B FOKBATEM, AT DR E AR, 60T U o b A R AR ORI E 4,
s — MRS S E A R e IR R T SR . AR TN BE 22 Sy P X 1 L A S it 2
H LA A gt — AR — B DUA B e A R A4S AR
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