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Effects of Different Specification Rhizosphere Regulation Medium Blocks on Corn Growth and Cd Uptake
CHEN Xi'?, ZUO Qiang', ZOU Guo—yuan', ZHANG Lin', GU Jia-lin!, GONG Yan—gang', WANG Jia—chen"

(LInstitute of Plant Nutrition and Resources, Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097, China; 2.College of
Ethnic Arts of Inner Mongolia Normal University, Hohhot 011517, China )

Abstract : Contaminated soil remediation is always a highly concerned problem. Generally, the present remediation methods are physical,
chemical, and biological, but there are some confined factors for these methods above, so exploring new methods or techniques seems very
important. The aim was to research the effects of different specification rhizosphere regulation medium blocks on corn growth and Cd up-
take, and conduct the attempt of using medium block rhizosphere regulation to resist heavy metals to provide technological and practical ref-
erences for development of rhizosphere regulation for farmland of heavy metal polluted. In this test, a pot experiment was conducted with 5
treatments of 4 medium block specifications( Diameter x thicknesses were 50 mmx20 mm, 35 mmx20 mm, 50 mmx25 mm and 65 mmx20
mm respectively and weights were 40.0 g, 19.6 g, 50.0 g and 67.6 g, respectively) and 1 washing out medium block when corn seedlings
were transplanted in the 5.19 mg kg™ of Cd in soil. The results showed that comparing with other treatments, treatment 5 improved corn
shoot growth significantly. The total root dry weights, root dry weights in the inner and outside medium block of treatment 5 were also obvi—
ously higher than those of treatments 1~4. Compared with treatment 1(CK), the Cd contents in shoots and roots were decreased from 11.5%
t0 46.3% and from 1.19% to 56.0% in the all treatments, respectively, with significant decrease in shoot only in treatment 5. The experiment
results also showed that rhizosphere regulation needs suitable regulative space. This current research has verified the technological practica—
bility of heavy metal rhizosphere regulation established by our previous work and practical application maneuverability.

Keywords: rhizosphere regulation; different specification; medium block; corn; Cd
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Table 3 Treatments

AbFE Treatments TEAI N ZS Detail content

1(CK) FURS— , [t 40.0 g, EAEXIEEE N 50 mmx20 mm,
REUELNRUIE TR S5 iEoN 5 % 53

2 Bk —, i 40.0 g, HAAXEEE 3 50 mmx20 mm,
FE A I SE TR AL

3 HiAg —, i 19.6 g,EﬁéXE—Eﬁ 35 mmx20 mm,
FEAE R BT

4 FkE =, Bt 50.0 g, FARXEE Jy 50 mmx25 mm,
R A B B RS

5 KRS U, i 67.6 ¢, HAEXEE A 65 mmx20 mm,
FE A I HE TR AR

TE MRS — 2B B R T B

1 Ml T EEAREL SR

Table 1 The physical and chemicals properties of experiment soil

A HL Organic matter/ A Total N/
gkg” gkg”

B Available K/
mg-kg!

L Available P/

4248 Total Cd/

mg-kg!

528 Conductivity/

H
wSecem™ P

mg-kg!

4.78 0.41 20.08

9.30 0.19 42 8.62

TE: HURTE LK I 155 26 RE o

R 2 BERBREFRMR
Table 2 The basic properties of medium block

A HLIF Organic matter/ 42 Total N/ 44 Total K/ 4t Total P/ A5 Total Cd/ H1 52K Conductivity/
g-kg" g-kg' g kg g kg mg-kg! pS+em™
493.55 19.05 7.24 4.75 0.14 1190 6.10




BE W, S5 AR AR B R T K K Cd Wi 3 1747

COBEC B B W Sl b SR ; 4 1
417, BT 103,

(ORI A& B AR T L RS TE
Pk OR AR ) o e ™ 2 Bk, HEIoE
NGAHFAS AR 22 FLICRE S ) o KB B KR AS
el 2 K AN ER Sl T, Dl . uiklr
J& , SN TERUK .

(3)FEF il IS R PR L,
FEFL 3 kr, MR A T . BRI HuBe TRy
i 0.5 em, BRI T, S8 AL FH RN 55, Y 75%
Ao AT e

(4) F ISR . AR L e 2 R P B B e K, UL T I
10 CEP YT LK iy, BE By b MR8 1) o b
SEAKIG , TR AE R, AL T 58 A K AR NS . it
BEARBEAL T 15 °C, & I K
1.2.2 M

Se R 2 (B N 46%)1.63 g+ 47 R — A8 (&
P05 51% ,K,0 34% )5 g %7 BRERE (& K0 50% )1
g @7, 5 5 kg W HIRAT AR 25 em 142 25 cm
PSR o Z P R S BRI S L o B
N.P K. RA Cd & 1 mg-mL" CA(NO,),
25 mL, ff 1AM Cd W EH 5 mg-kg™', HAE L3
A7 10 doF 2009 4F 9 1 22 HFK i 4~5 B &
KRR B by - W SR B AP -

1.2.3 fEPAEHE

Sl RN G A P K RIS, BEEDEK
W BRRGE 750 mLo {3 AR A K B2 A5 H B H
FEETEAN, RN R A e o SN Pk ey 2R 4%
ARG, 3 2009 4E 11 1 8 Hkgk,

1.2.4 FEFRFEARI E
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e T 25 K Rk 3, FHIROK 480 K
YA PR . A 105 CCHEAR AT 30 min,
PAMEA A 80 °C, HEMEMK T, 2 H . HESZ—XK
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RIS HIE 4 45, 4y FE ey b AR AR
RN T WHEHER AER, L2t 20 B BR R 40
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T30 1 EE TR AR E
1.2.4.3 RE ARFU E

B F KRR P A AR IR 6 h 5, KR
HR 2 1T 28 /K pesi A T2 K 55 B IR i T
i, 45 L WinRHIZO R 2 3 RS0 53 Hril
FATH
1.2.4.4 fEFRFE B Cd Bl e

%1 GB/T 5009.15—2003 300 5 , RIFE BEFE 5
KRR = AT AR o T 93 22— B R FREE b
2.000 0 (4R 1.000 0 g) A 150 mL =K, A
15 mL HNO; 1 7 mL HC1O, NG, FriE 2 RE
JERHE . IR B 455 50 mL 2R, 1 g
2 50 mL /NSRBI AR, FHIE L) 1000 pg -
mL™ ARER R ECARE M AP, I H A it AA-
6800 3 S JEL TSI AR I & i[RI, SR A I KA
HES Y (KK P4 GBW10010 Al 2% w47
GBW 10015 ) #E47 43 B Joz i 455 ], I 7 A ROK A
S Cd &, Cd E 4301 0.083 mg-kg™ i1 0.23
mg-kg™, S8R E P & JEARAE, SRR 1 IH &S
TR 2 5 ) T S
1.2.4.5 +35r X Cd &7l e

(1) e, S TSN A Xk 1 g 15 1 A
b, BT LUK ERIOR IS Z b 423 Bl 4 S IXUORE , T
A 1,

[X 35k 2 Area 2

e
Medium block

XI5 1 Area 1

XI5 3 Area 3

X 4 Area 4
DXHE 1 HAME 3 omy DX 2 HUANTHT 3 em BANS
X3 3.3 3 em £ 10 cm; X3 4.3 F 10 em 24T
Bl &t 4 aRMERRMVE

Figure 1 Four soil areas in pot and medium block position

(2) B HERE AL Cd & 202 o SR AH(ESER &
By mROINIE B R PR e EE TR ) GB/T
17141—1997", HARLGHF 2 A3 100 HJE e
i, FI 32— RKEFRFESL 0.300 0 g T 50 mL 2R Y
SO . KIS A 5 mL $hER , A X
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B oA ) L AR AR A, R SR . MZRR
% 2~3 mL i, BUR R SRE A 5 mL iR (4 mL &
R 2 mL mARR, INEE)E TR W E R 1 h
KA FETF S kAR E . R Tk 3 B AR 28 bRk
ROR, B 2R RSN . S RN B R R R
FIRRE i, (8 S A HUR AL 7253 o0t Fditin b
BTN ARG , I 55 00 IR 28 BN A2
Kbtk . P, 7T R 2 mL AiSE2 .2 mL 205
g e 1 mL S EERIFER PR, Mg
B H Y S TR BUR RS . 7K oheth 3
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B WO H G e 45 251450 . 1000 pg - mL™ A
VST BCARE -R 2R AR, I H A S H AA-6800 7
MR IO R, RIEER I E R AR ES S Y
GBWO7403( 458 )#EF 743 b B fm 45 il o 280l , 1258
FRFEFP Y Cd Bl 6.29 mg kg™, SE 454 5E 11
() B FE AR, DRI T 3 A A RN e 5 ey mT

2 #R51%8

2.1 REMBERRITERKERKKF M
2.1.1 Hb A

N 4 0] UL, 7R 5 Cd V5 e 250 M, L Sk B
fRHE T FOKZEM A K, BEFE AR 3, FoK1
fif FEHREZ 0 AbHE 5 AR RREE TR E ST
A AP AR X (AR /N B Ak B 0 R B
ZE AN DS RS BE BT e £ K b Y
AR TTEEATA]  BUBR , TR AR PR AR KRBT BT, 32
HEAFR S T BT AR T 4, 188 B B A ) A B
% ,Cd B E SRR s ; W] BRE R B s &
JERERR , % 139855 5y HA TEARAVE T 5 [RIE, JES AR R 40+
WA I FE LB LA B AL, 22 TS S ik
AR S5 SO, TR HERE S A% R A 1 sl

x4 NEMSERRI EX M FEBEY RN
Table 4 Effects of different specification medium blocks

on shoot biomass of corn

PE R P FE T, RIS A R | AR 1
PEUEEYA K LT SR PT e  CEVEY O SRE
R TR P S A RS20, W g A S I 9 3R B i
FE R SO ERDVE K R EF2, R4 |
WS (AhFE 2) 5 CKOZLER DA EL, Tk B35
fif T E A TN (B 25 0N B UL LA
ARG/ LR RE 7tk AN 31 i 35 5 ) FoR A K1
FERE . W FANIEZ I TARPR A T T RIS R R
NICHFESCER AT 225 | Bir AAR ISR AX SR 50 B 7 A=
SEIMLIE . T, AR T I b B AN ) A% L o
e AR SEBR bl ag i A Az 2R H ML SE 2 R 2 PR
= AR A5 AN AR | [R] B AN [ S 55 R et
EIRO) S IR ERAYE I s N
2.12 WREEE

IS AU, RIS S AR BT R SRR N
HAMR T E 3 0 2 v T A 3 A 4 ) 7 2
SN2 o HGU R 0] R 32 B R AL T AR KR
REZ A S PR R AT AR K as ], MIAR R A KAhr i
P A R PR AR O e 22, BRI TR ARG . X —25 21
ST A T EEA— 3, a0 E AR R I - S A
PRI HE AR, JE R B A, 375 B, 4 g
FIARK , IR SRR AR R DL R R G 3k AL I et
il FIRR 2R T ATP BiHRA 25 S 2 r A . 7 i &
WFFEINA < IS A IR REAT RIORI AR 2R A AR BE M P2
MR RBUIR MR ARG . 2T S A S T I il A 35 12k
R RS T IR R A AR S AR R AR . R
B ABRARKES GRS, MR GHRIERY]
R TR AR L R U Rl e R E AR R AR K R

=
S

2.2 AEIMBE IR E KRR A 5200
ML 2 7] UL S[R3 FOKRAR 3R Cd B i Hefm] 4

RS FREIMEE R EXRIR R T ERIRM
Table 5 Effect of different specification medium blocks on dry

weight of corn roots

Qb3 Bi/g Pehlg Pobg AR EARE
Treatments Total weights Inside block Outside block H (RWIB/TRW )

KbFH Treatments  #E T Fresh weights/g-pot” +H Dry weights/g*pot™

1 24.00+4.65b 1.86+0.73¢
2 26.67+7.64b 2.07£0.51¢
3 20.67+7.78b 2.68+0.07bc
4 27.67+0.81b 3.37+0.30b
5 63.30+5.77a 7.36+0.31a

TE: ISR NG PR R A BRI 22 5 B35, P<0.05, T I,

1 1.27£0.55b  0.34+0.28b  0.93+0.28bc 0.24+0.11b
2 0.86+0.23b  0.31+0.03b  0.55+0.19b 0.37+0.08a
3 1.00+0.06b  0.25+0.04b  0.75+0.05b¢ 0.25+0.02b
4 0.79+0.11b  0.27+0.03b  0.52+0.12¢ 0.35+0.06ab
5 2.60+0.32a  1.09+0.23a  1.51+0.10a 0.42+0.04a

TE: AT 1 B9 SE B A s R C Rl st , SR AN RSN 2
AR B R BUR A A TS
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T, 451 7 a a
=To]
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£ 35t a
£ 30
=1 a
E 25F a .
Uv 201 a a
oH 15H

b

T all
=10
o sl

0 2 3 4 5

KPR Treatments

JEHRRIR R NG FAESR 0.05 K- 12557
B 2 REMAEEFRI ERTRER 200
Figure 2 Effect of different specification medium blocks on

cadmium content of corn

FHHE E R R — 1, DA ORI R Cd E AR EH
BLANVE CALFR 1 FACHE 4 () FOKM IR B R 22 AN
2 AR 5 /9 5 i i 2 (R T A b 2, R WA R
RIS R T R o B . 5 BHLB K Ml B X Cd )
W, FERTA AR EARANEE 5 UM R Cd % S %
I AR AT A 3R] 2 S AN B 3 285 SR AR B4
SRR CKOAREE DA, Tk M B35 Cd 25 8 K
T 11.54%~46.30%, [AAf, MRZR Cd Sl IL T
1.19%~55.99%., HTFAbHE 3 [/ NFAb R 2, % Ab 3
PR EFRAIRR R Cd & s it E 1T 0.37%F
0.03%., FH AT I , AR B a4 BELB oKX Cd i 5
BRSO RN BB RO . Bk Z
KAIE , BARE TS YRR B AW o D AR A 78 45
R — 25

M EARZER AL, HAG AP 5 B 3R Cd & &
AR T I AR B 3302 TR R T R B AR R
AR, AR EEE T W A Cd IR ELEAE
WAL AR, i s A 5 15 B 2 Ak B B v g
FEER B I T FKRNT Cd R, X 52T
SEHAT, RVEAPRZEMR A S T ek Cd s AR N
IR, A R R A Cd AR T, 5

JEMERR & & Ak R SR L S B BRI G, X uk
BREH S Cd AR R BN, 2R Cd B TES
S MR A K50 P R SO 5 327280, o A S R T
LI GSIMEEA R, RIILA] DLk A & 4 R I A
A, {6 4 Ja 1 A IR AT, DT R 4 R T
PEEAEEE A AT R AT, 2T A A PR R
Cd FREMPREZE BRI R, 2B 5 B4R Cd &
T I, (H 5 A A 3 22 SR i 2 LR R AT R R
3 o5 (DI B e i JFORHE FE AN 57, 302 AN AT 3kt 4
1o TSI LSRR & AR5, 1 i) Cd
W R 2 A RE I AR R R EAUEAR IR R P S AR
AL . QN T ARt B+ IR A
Cd PR A S e R SRR AR —38, o i ik
FUEMENOAE 2% . QM TREAAR) DerKIE A
SRS A AN 5T, 1 AR R AR K L TR RS [ AR R %
Wiy Cd 2257 K, AT el 2 Cd & 227k, 34>
WRLEASFHAHRAREL ) Cd FEREZE R,
R AT BRI 1 A R 4 i S A Sy v
SRR R A7 BEL e B 4 s WAL, T 45 2R 5 52 Sk e
AT Heg, A, A AP BN, ok HAEK 71 d, 8
WA BRI RS SE BT A B SR 2 ) Cd
W MRDE BT S R aARUE, 18 Cd 75 Y]
GRITRERLA TG 1 A SRR T B — T
2.3 AEMEEFRRT L1 Cd B
MAFR 6 R, AN [A]RA% L B Hexd + 38 Cd 1y 1) 1
ER S a3 T R R (HER A,
XFRH] Cd (1 )R8 37 B a5/ i £ 257
THOKZE R FVEZE B E R sl Ak Cd &
O3 A IR DI, 1> X3k 2> X35 3> X3 4, [Rlid &k
P, WOER B o e P B i R AP T Y 64.14~112.29
i, U AL BRI B 2 Cd, IR ZREE
BRI R IR 3 RS Cd BE E K2R B I
TR TR Heh AR R RE A R S 1
eI AT VA LS Cd MR 285 AN B Bl RIS

K6 AEARBLEMERIFESE (ng-ke)

Table 6 Cadmium contents in different soil area and medium blocks(mg-kg™)

KbFH Treatments  [XJ5 1 Area 1

X35 2 Area 2

X, 3 Area 3

XI5 4 Area 4 WORFIEHTH(NBAH) 3RS Hu/REFIFTH(NBAH/MBBS )

1 15.99+1.42 7.96+3.65 2.44£1.73
2 18.76+4.30 11.91+2.24 3.36+0.57
3 12.41+3.03 9.45+2.10 2.05+0.59
4 17.35+0.92 9.67+1.83 2.54+1.31
5 13.20+2.38 7.73+£1.36 2.00£0.92

0.79+0.27 — —

1.55+0.30 15.42+2.14 110.14
1.17+0.46 11.58+1.56 82.71

1.02+0.30 15.72+2.30 112.29
1.68+1.67 8.98+1.01 64.14

T - FE AT A LSRRI TR AY Cd &350 0.19 mg-ke™ 1 0.14 mg-kg''s
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