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Effects of Intercropping of Two Ecotypes of Sedum alfredii on
Their Plant Growth and Zinc Uptake from Soils
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Abstract: The non-hyperaccumulating ecotype of Sedum alfredii Hance was intercropped with the Zn-hy-
peraccumulating ecotype to study the effect of different root interaction on their plant growth and Zn up-
take by using different barrier separation, no barriers, mesh barriers, and PVC barriers. The results
showed that significant differences were observed on the shoot and root biomass, and root Zn concentra-
tion in the non-hyperaccumulating ecotype of Sedum alfredii with different extent of rhizosphere interac-
tion. The shoots mass of the non-hyperaccumulating ecotype of Sedum alfredii significantly increased by
about 25% compared with the PVC treatment. Compared with the other two treatments, root Zn concen-
tration in the non-hyperaccumulating ecotype and soil NH,COOH extractable Zn concentration increased
significantly when the roots of two hyperaccumulating ecotype were divided by mesh barrier, but shoot

and root biomass of the non-hyperaccumulating ecotype decreased significantly.
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k. AT RSB EEERERT
B KIS R ik R+, HEA TR pH
(1 gt +2.5 mL7K)7.39 APLHE 22. 84 g/kg. & N
2.47 g/kg 4= P 7.53 g/kg, 4 Zn 932. 73 mg/kg, 7K
BUZS Zn 0. 08 mg/kg, 4 Cu 53.01 mg/kg,4 Cd 1.71
mg/kg, 4 Pb 1 317 mg/kg. +EARANTFE, TS
mm 5 B 135255 F 19.5 cm x13.0 em x10. 5 em )
KT REBR IR .
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BN I. TR, AFIRRTECE; 1. kA 400
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B RAPVC iR AT ERIT, BERAREN
TEER WEAETBFRMHETY 8 L9 M
B EMBER4RFE6EZ(EL). TRENE
B+ 1600 g, PEBRBENBELL &1 800 g
RAEEFRKNZRIHATEDR, f L BRI HERE
KB (w)60% ~70% , 4514 d. T 2004 411 A 21
BB, BEAAWIER 4 tk. ERBERP Al
TE{RTREARE, 90 d J& Wik, 43I0 8 A b b _E FRAIAR
REE TFRER Zn Y, FXTWORE H S Zn
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Fig.1 Illustration of the experimental design
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43 pH UE B LM E R KT G, B,
1 mm 5,52 13 pH(1 g+ +2.5 mL7k) M.

T8RRI Zn FEMWE FRR 10 g 3
1 mm FH M RTF L8, A 25 mL KRB FK, &G
2 h, 3 UE, SRR T R G E B AE -

+ 3 NH,COOH 2 Zn W 5E : YERAE Y
J& R R AT &F 1 385 g, INA 25 mL pH7.0 £
1.0 mol - L™'NH,COOH W, ¥R 2 h, Tk, I
t Zn FEARTFRESHSEEERNE. Rt
Mg &K E, 18+ NH,COOH I7S Zn SR T
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Tab.1 Dry matter yields of shoots and roots of two ecotypes of Sedum alfredii n=d,g- "'
AR AR 1 R shoot BZ root

ecolype type of cropping I I M I I I
HIRE i 3.69+0.38a 2.85+0.32b 2.78+0.17b 0.55+0.08a 0.51 +0.07ab 0.46 +0.03b
hyper =FF 3.52+0.52a 2.69+0.42a 3.08+0.45a 0.61 £0.12a 0.50+0.09a 0.52+0.09a
B E B fh 4.10+£0.65a 3.90+0.27a 3.50+0.57a 0.70+0.1la 0.65+0.13a 0.64 +0.09a
non-hyper Efh 4.60 £0.57a 2.41+0.51b 3.41+0.63b 0.64 +0.07ab 0.49 +0.16b 0.71 £0.12a
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BERERW. R, N2 MAESHEMN, AR
BREMNRAEEMNEBRRAESHABTRANT
FHARRTREBFRZEZLW(P <0.05, HF
WEHFEEUI >T > I,REATRELUL > 1
>1. BigRAMEREMN, ARABEMRRLSF
MBRRESHAMER L EHRORANTRE
BABEE .
2.2 EMM2MESHFERERX In SENZM
R 2 AT, BRRRAESIARME R X b B
RE In SRYLIFBRRNE, BRRESEKRR
RRM EEAARER w(Zn) 2052 (2 441 +427 )
(1919 £330)mg - kg™, MIFB R BAESEK L
AR ER w(Zn) 535|209 (146.4 £17.8) F1(447. 4 =
198. 1)mg - kg™, AT EEBAAR R Zn SR HIA

BIEH20 14 4%

AR B EZHERER, AR (E
FPERER) MRATIERE L RME NI EIERR 2
FAESRAERRM LI In SEXWRABENY
(P >0.05).

WAL EAIERMRE FHE SRR E W3
HERAXMBREAESHAERRIRE In SEYL
BERZM(P>0.05). AW, AEBEMRRILEE
X IEBRBEAESEBR In SRBEEZM(P <
0.05), %2 MAESREMNT, EFBREALESEMNR
RInFEUN > > 1 (F2), kA 400 Bt
AR 2 M ASRAERRMRAM (D), IEE
HELASHRR In SEURATERFALE(D)
BT % 20% , thE A (1) W3 T4 20%.

*2 WHESERERXM EHHORE Zn 2"

Tab. 2 Zn concentration of shoot and roots in two ecotypes ¢ of Sedum alfredii n=4, mg- kg™
AR AT #1 1= EB shoot TR A root
ecotype type of cropping I i I § I I I
BRE B 2655+30la 2394 +195a 2462+291a 2069 +252a 1854 £247a 2 048 +306a
hyper =5 2692+39%4a 2399+379a 2431 +428a 1669 +256a 1803 £249a 1852+179a
EBRE B 143.2+14.3a 145.9+8.2a 147.6+17.8a 354.4 +44.7a 402.2a 416.6 +24.8a
non-hyper =P 158.9+£9.7a 143.5+6.9a 142.2+21.8a 361.7 +48.6b 502.0 +26.9a 401.7 +35.7b

) 1. AmEE, 0:400 8 RAR AR, 4k & L2 MR RITHES FEREF 5% KF 2H£7(LSD i)
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DAt b ERAAR R T B 40 5 6 LA B X 7 Ab T8 £y
R Zn &8, AT IR B R IR EERT 2 R A ASEIZRE
BX In RERMEW. FEMTRA RALIERE
M2HMAESBAERRL LM 2o HEREMES
(P<0.05), Xt R A EMBENEEBEZM(P>

0.05). M2 MABRAMRRIBART2EIERN, A
RBRBASHNM PR TREMN Zn SERERE
Hn B E3 Zn TREEH BE R T HMAMAL
H(F3); AEY 2 HASRAERALER MR
PrtigEet, ERBEASHAR RN EHTRE
BRI, R 58 Zn FRERE DB E M.
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Tab. 3 Zn accumulation of shoot and root in two ecotypes e of Sedum alfredii n=4 mg- 3"
SR Pt 7 =X #b 1B shoot M Z root
ecotype type of cropping I | m I I I
HARE HRp 9.76+£2.07a 6.46+1.46b 6.29+1.72b 1.13£0.25a 0.93+0.28a 0.9120.15a
hyper ERp 9.20+£1.83a 6.42+1.08b 7.48+1.68ab 1.05+0.20a 0.93+0.28a 0.97 +0.22a
EHBHRE Hifp 0.65+0.13a 0.42+0.07b 0.51+0.12ab 0.25+0.09a 0.34x0.112 0.2510.10a
non-hyper Efp 0.72+£0.12a 0.35+0.08b 0.48+0.08b 0.22+0.06a 0.23:0.10a 0.29+0.13a
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¥R Zn i b IEGE Zn BESIRORSME. R4 T4,

R/AS/R M Ty/T HLGBR R A SRR R K ITT
BEIFRRRESE MEBRAESHAERR
MWL) Zn A 85% 1Z MBIk BB, IR R ESE
REFRRAULEBRARESEAERM R+ 5
Zn MRES , M EAIEH RA M EERF%E Zn B9RET).

HEBRRESEAERRERNN, RABRE
RATIEREFE MBI RESE R RRMR/A,



H38

FHOE WHESHAERREMN HAERKMRK LS Zn KM

9
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(F4). Xthr—LulB, Yok 400 B e kit e
F2RESBEAERRXMRAN, EBREBEELESH
AR W A58 Zn BIEE 7 B 323800, B 3 A5 na H

o E RS Zn FIREST, IR Zn FEBEFER
. [, ARBFET R A RBEMRREE L
RENMBZEAEAXBRRESERERRINR/A,
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Tab.4 Effects of different treatments on Zn uptake and translocation in two ecotypes of Sedum alfredii

SR FiE 75 = ' I I Il
ecotype type of cropping R/A S/R Ty/T R/A S/R T/T R/A S/R T/T
HBRE MR 603 1.38 0.89 494 1.30 0.87 546 1.18 0.87
hyper Efp 460 1.48 0.90 406 1.33 0.87 501 1.29 0.88
R B 89 0.40 0.70 98 0.44 0.53 105 0.39 0.67
non-hyper = 98 0.44 0.76 121 0.29 0.61 99 0.35 0.64

D 1AM, 1:400 B RAFA WA, Ak & X4 MF;R/A: A& Zn 4%/NH,COOH I A Zn 4% ;S/R: 4 L3 Zn 4

F/4%F In 4% ;Ty/T: He L3 Zn dOK %8/ % Zn B F

2.5 1 pH T
WHRREFEMTEREA, ARNEHR TR (B
FEEMN) BREEERBEURTE W E/ERXN -

e pH HBRAEBERM (P >0.05). WHKEYE, R

Rl 58 pH FRFE 7.3 ~7.5 Z[E(FK5), 5

FRABAEYIAT (7. 39) M L B A B B AR ML

2.6 THEPERSIn FERHEL
WHAEYE , 2t — AW E T L8 i) NH,COOH

REGE Zn 58,558 (FK6) KW, ARFEITR.
ARBEMRZEEMNHEBRBESHATRR
METEDPHIXLES In SEREFREERE W
(P>0.05) ;58T , X4 2 R AESBIEFET, FAEIEBIR
ZAESHK L8P NH,COOH £HA Zn S &1
S>> B2 HAESHABERANRETLE
EBT, + 85 NH,COOH #RELA Zn & £ B E 1K
(%6).

5 WREWELE pH TR

Tab.5 Soil pH change after harvesting plants n=4
7{;\ 1]
R ﬂ‘*ﬁ?‘iit. I I I
ecotye type of croping
HBIRE hyper :<F 7.43 £0.13a 7.38 £0.09a 7.37 £0.09a
EHp 7.33 £0.03a 7.43 £0.11a 7.41 £0.04a
JEHFR R non-hyper Bfh 7.33£0.04a 7.37 £0.09a 7.32+£0.10a
Efp 7.33+0.07a 7.33 £0.10a 7.37 £0.11a
DT :ARE,1:400 BAREFKHAGH, I IREE LR, AFHIELERA FHEEATS%RFREEF(LSD %)
%6 Wik /S HiE 18 NH,COOH RN Zn B
Tab.6 NH,COOH extractable Zn in fresh soils after harvesting plants n=4, mg- kg
£ MR
. I I m
ecotye type of croping
IR hyper o 3.43+0.42a 3.75+0.40a 3.75 £0.21a
ﬁﬂ 3.63 0. 36a 3.98 +0.38a 3.7+0.18a
JE#EFR R non-hyper B 3.97 £0.25a 4.19 +0.26a 3.98 +0.34a
=i 3.69 £0.37b 4.15 £0.09a 4.05 £0.26ab
VIR, T.400 B RABARA, I MAERXLRF,; ATEBETELRAR 5% KT R H £ 57 (LSD %)
3 it JREVEEST B4, tn iR B R Y e H R 1 B eh
: MAEM Zn 8, B EH SHIER MR+ 5
3.1 BREALTHFERREREMEBLED HELEHEMYOE K. I Whiting Z° W5
BUSInE R, Y B REY Thiaspi caerulescens 5IEBF R

BRAEDEERBENRKR. RENRRES

144 Thlaspi arvense ZEFP7E Zn0 SR +3E -, H &
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IR R ST LT AERT, Thlaspi arvense 3+ FRHI A Y B
BINT 30%. ABRBAR, 42 AESERRER
KR A IZE R — MR LR (B EFRR L) ,
EBRRBAESE FHYAEKARZIRIE, Hib
IRTFRESER FHAM 2 MRALIELE, RR
WTREHRREERF 400 BEffmRITAE. HR
HARETET B R R A SR AR R KA RIE MBI
i FEREEIE Zn WRED, S HSEBERRES
RARMRRILEE L PR —4 Zn FER, TEHPH
HMPBRES Zn BRI GEFEE , E T LI Zn X4
A ER , ATife st iEB R RESERBERK
AR,
32 BRELTIHEREEREFLLEDHERA
A 7n

R E NN, BIRZEEY BEF RIS 5%
PHFIASESRNES, XAREHBERRES
BERIILE 22— g, ER AR Zn &S
Yy + B L FhAE Thlaspi caerulescens J& , K BLIEIX A
NS B ) 1 3% th AR BR S AR IS Zn MBI BAX
&y 2 # Thlaspi caerulescens {5 Zn B R E B K 24%
#150% , BliX 2 Fhia ik N ER R i 76% 0 50% #) Zn
B F I RAES 2o, T BTN 100 mg/kg
Zn S +iE b, T TP WHERE RIS Zn LR Thiaspi
caerulescens KN FR B Zn BFRERM 33% , 50K
67% 11 Zn ¥k B T+ P AR Zn'" . Knight
SMMRTH , + KIS Zn U B & Thiaspi cae-
rulescens (AN B R BB K 1% , B} Thlaspi caerulescens
WBCFER R Zn 99% Sk B L3 AET I HERR 4. 4
RBFREYPRREA B E L L EPHESE
&R, SESIERHEAYHEER —MRIRIT5E R,
MRERBEER A X 48 Zn BRI, EHi, @EadE
RN RARY X T 2R A MR S 150 3R (] 38 b B B AR AR
PP LIRS B NERENEZR. AR K
W2 HESBARBRRMRARM 400 BE
AR, MR R RA SRR E R XM L1k
# NH,COOH 2 Zn SR B EWEM, IFBER R L
SHAMRRIRR Zn SRUBEWN, RRRATSE
PR TIRAR Zn WEM 1.4 /5. HIEEWRET
Bt 400 B R K fi A, AR stAF iR R A AR
HRBR AP HEE R Zn MR, DEPAYE Zn 1
BRI, AR TR RAES IR R o

BRI, A e R R B S TR A R R R
AL+ RS Zn.
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