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Soil chemical properties and Cd form distribution in Vicia faba and Sonchus asper intercropping system

TAN Jian—bo, ZHAN Fang—dong, LIU Ning—ning, LI Yuan, ZU Yan—qun"

(College of Resources and Environment, Yunnan Agricultural University, Kunming 650201, China )

Abstract : Intercropping food crops with plants with high metal —accumulating ability may reduce the accumulation of metals in the food
crops. In this study, a field plot experiment was conducted to examine soil chemical properties(pH value, organic matter, available nitrogen,
available potassium, and available phosphorus ), soil Cd form distribution, and plant Cd accumulation in monoculture and intercropping sys—
tems of Sonchus asper L. Hill and Vicia faba L. Results indicated that: (1)During the experimental period, soil pH values in V. faba and S.
asper monoculturing plots did not significantly change, but declined by 0.11 units in intercropping plot, compared with the initial soil.(2)
Soil organic matter content in the intercropping plot was 12.64% and 20.13% higher than that in V. Faba monoculture and S. asper mono—
culture, respectively. (3)Compared with the initial soil, intercropping and monocropping V. faba increased soil available nitrogen by
139.87% and 155.15%, respectively; monocropping V. faba decreased available potassium by 10.6% while there was little difference in soil
available potassium in other systems; soil available phosphorus content showed reduction in all systems. (4)Soil Cd forms were in order of
exchangeable > carbonates bound > iron and manganese oxides bound > organic matter bound. Exchangeable Cd content was 21.98% and
22.13% higher in intercropping systems than in V. faba and S. asper monocultures at plant mature stage. However, no difference was ob—
served in other Cd forms.(5)The biomass of S. asper increased by 15.29% in intercropping system, compared with its monoculture, whereas

that of V. faba was 24.77% lower in intercropping than in monoculture system.(6)Content of Cd in roots, leaves, bean pods and beans was
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significantly lower in V. faba intercropping than in monoculturing systems. Cadmium content in shoot of S. asper was significantly higher in

intercropping than in monoculture, but Cd content in S. asper roots was not different. In conclusion, intercropping V. faba with S. asper pro—

motes Cd accumulation in S. asper but reduces Cd content in V. faba.

Keywords: intercropping ; thizosphere soil ; available nutrients ; cadmium

WARE X, RS THRE X,
Rl T IR 7 X, 2 P AR R A S 3™
DX R FRTARM . AEF [ P AR S S X, BT B IR TR 7
O 3 R A A A B B Jm {5 G H 45
ZEARJE AR AT M BT A REE SR
TR AR G X 2 B AR KRB 2
— 9 R R R PR R R TR AT G,
O A A SEAE T 365 G

VR Al i F DR A2 — & B
TEHS VR 5 $ v L A 3 A ROR DGR
A BEZK 53 TR S WSR3 s AR P o 1 25 5
A ERALH, AP Al BEIUR 5 3 )™
07 A BIRA RIS, AR S8 RS
Qe A5 DA I, A R A e 5 A 1 3R
Py A L P e R AR A el A AR R 5
PFEAE— 82, T LA [ IS b2 22 b 2 - M o 3 T AT A%
AR RN R, A R BESE IR B 5 1 1
HaE G RIFER, WA P —E TAERRER 4™
AT e e B2 A1l Sy o i B Dl S R D R N A G T4
Pl TS Yehe ) R m s g HOB M BT 5, 1
FIHEEY, ARAA—ENRRRRIE SR, U
LR M A B, Be— AT A R
T8 B A P B R

9 TR T < R AR AN REXS L AR B
FAEM, B RS R R T AR AR E
SR, BN S BT LR RE R
W ) B < R A A RS R D L SR Y R T
FRE, DA NCSE SR A R K
SZRIAAEEMOR  RE IR G AR A R R R R
AL T B R A K R IERRTREE AP
i HIERAIR RO B s | i A
B ST AT L 3 rp A R R AR ELAE
5538 HA pH FIA HLTUR 3 2 A 2 R R,

FLPIRT Cd AR R AR 2 Z R K 3R, (045
TPIFIZE (Cd JE AR - B SB35 5 TR o o T
IRIT LW A 5 7 A e AR B B P S B e X Cd
JEASHIEN , A SCRL Cd & RS2 15 A SN
BIFFERA R, 38 e P ), A 57 ) AR S P b A

R AEYAR PR 13 pH A HUT B S P
BRI FIE L Cd AR, B LRGN R
i % L G )i Cd TS A RO - 22 W 4 A
LRI Cd BYRZIE, T 6 RV X AP AR b 2
IR AR SCAE R, W 2 & 5 2 W 48 T A X
Cd B 2573 A1 AR B0 55 252 W7 2 1 i S AR A0 WA Cd
ARSI, A T R D T < s Qe AR T b 52 S keIt
Bheg et o

| RS

L1 KBt 55

ARG VB AR & (Je ) L Wiss (Y E 4R
BAEMY) B AR, T 2014 45 9 A £ 2015 4 4
F s

RIEGH SN TR E SR HE RN
(103°38 12"E .26°34'21"N) , SE- 573§ 4% 2120 m, ™ [X.
SR AN, T TR J TR L e A, HA
R B 1R D IRV AN = 8 S AR AR . 3 5
{8 H s 2B 15.8 g-kg™, BB 28.2 mg-kg™', 3 A4
122 mg kg™, lfH A 59.98 mg ke, ML 16.1 g-ke™,
TR 25 mg-kg™, pHS5.5,

IR B LW A 14 R (2 12l g, 1 114
) R AR SRR AR 3 R AR, 3 AN E R
SEWiA A A AR RERRA TEESS R 10 em, B4
AN FLR 3 m x 2 m, /NX VSR BEALHEST , 36 9
AN, B S SRR TR 10 em, 3590 BBk
PR, A TEEAIRRIE I B350 S AR R )12 SR IR
T4 2 AR 2B 7S R 100 . 527 4 fofT 6 AR A 5 o
FIE S BT AR K F] 5~6 om, Ve KSR K/
Y — R4 TE A GRS (9 J1 26 HDIF 7R

Jit JE S B HE (P,05)75 kg hm 2, AR (K0 )75
kg-hm?, %7 LLWT A 4R B L L, AN I8 it i
JIE, it RN o 4 Ty A 7 ) AL
1.2 RIEEFERTALE

SATEAR G4 (10 A 31 H) AEFE (12 A
31 H) R (3 A 31 H)XF S /ERIE RN CRAE,
B/ NX B BENLZ s RFEVE ) — MR AR R
TSR R 4 3RS E KU AR KT



AR, % A SR T R AR C TR S TR 55

SBRFES PRI R . A HLERIE DL AT AR A,
A T ELORIEI - IS BRI | 7800 £ 38 ) e ad
1 mm F10.25 mm §545 .

WFLEWTAG 43 B RN T RSy, A G4 AR
25 M I FPRL 5 84y, A L B koK sk s
FETFRMUET, BT )5 F 105 CA R 30 min, 28
J&i 70 CHET ZARE, 435 T it . T4 b
KRR JRAD, 1t 0.25 mm R348 4
1.3 TR Cd BENE

138 pH {H A HLBT FR A P R
W5E D2 B B BER B A3 HT ) A B R R (-1
2ESLEG ) AN RTEA (W ASH A BRIRERSS A AR
LGS HANIEE G Cd 5 2R Tessier
TR - IR T R Y B 9 I o (4520-TF Ji1-
W YT E T, 75 )

SR S VR i 40 ) VA S R — v R R — 5
SR . MR- = ERR T A5 R A S - R ROt
R E Cd &,

1.4 HELEFE

HdE R Excel 2003 #5175 #L50Hr, 158 54
ZIE Y PSRz MESR T ®E S CdIES
Z AN 25 S0 AR A SPSS17.0 #4453 #T

2 ERESH

2.1 AEMEEX ST L pH E. G EZM

AFEFHERT , AR A 2 5 BRAELLNT g pH
TERANEF BRI 25k E LI pH R T
R a3, SR AR XS T B T B 0.11 S HfL (3R
1) B, IR+ 58A MU it LR o A
S W3 0 SN 12.64% .20.13%(35 2).,
22 AEMEEXIT LIERGFH 7
221 TR S E

HH 1 1 R] L, TR B 4 S SR 2R % i A
LI P I 22 I XA RN 3o B R A R R
AN TS I 5 0 2 N 139.87% . 155.15%, 1]
ES R O M A S BEE R AT I
A BT 5 PR N 44 1 ST R A T R (4l
WRACEM) Ja B (IER IR ) & A0x T
LRGN 13.01%, [Al4F 5 BAE A o s 1 309
R B Ay R 152.32.152.99 mg-kg™, ¥4 AR SE
Wrag B 32.75% 45 .
222 THEHEAE G E

Il 2 AT D0, ()4 RSN 48 - s o

F 1 NEFMEERN 85 pH &

Table 1 Soil pH values in different cropping systems

- 4 AETE e8]
AL SN Seedling stage Bud stage Maturity stage
ARG V. .Fa,ba 5.81+0.06a 5.78+0.05a 5.76+0.04ab
monocropping
Sa ] spe
ARSI S asper S0 0032 58240068 5.80£0.02a
monocropping
O (|28 W 2g
B T NLEBTAS 5.79+0.03a 5.71£0.03a 5.68+0.06h

intercropping
T RS I E bR 2E (n=3) 5 ] — B W 19 A [R) 7 B
75 FH Duncan JBAHT P<0.05 KT FHyZESEE . FFE,

Notes: Data are average + standard deviation. Different letters within a

growth period mean significant differences between cropping treatments at

P<0.05 level. n=3. The same below.

®2 FEMEEXTBEANREE (g ke
Table 2 Soil organic matter content in different cropping

systems(g-kg™)

- L e A
FiLREA Seedling stage Bud stage Maturity stage
PGV, Faba 550106100 3071£5.03b  37.35+0.284b
monocropping
2l spe
BRSNS, asper 5 00 s 4pa 413543358 35.0243.27h
monocropping
SN 35.33:6.70a  34.53x3.09ab  42.07+2.60a

intercropping

1801
) A TG4
2150} B RN
2 -O- iffidi 5
g

@120

=

= 9ot

=

%

_H 60.

EURER Y AL A

| AEMEER HEERESE
Figure 1 Soil available N content in different cropping systems

PRI A A B AL B i AR A 25 e 5 L
OB Ao S SR B S A T T B 10.60%
) 55 A 8 W 4 B 22 ) 1 B8 AL 5 i 43 S oy
216.64.218.81 mg-kg™, BEFRTHMEAE T HHEHRL
e 175.06 mg-kg™,
2.2.3 e

AN [RS8 TS0 1 1 D4 1 ) 2
AR BN R, VR R TR 1% A4, AE R T
5 AESLIR A T BRI, BB I AR AL
o R T A ELINT A AR T IR 3 AL 7R
SAMEF N AE AT IRPRE R0 & 5, 5 AE



KA IEFF 2R EIRRET PR

Wi s o300 T K 21.98% .22.13% , BRPRER A & 25 LBk AR
AL 5 SR U2 5 A 22
24 AEMEEAMNBESEEHFIEYE CISE

[ VF 7 2 PR B ) i AR+ 25+ 0+ L E 4
B )/NF RS S, R E S ) VR A S kR T
i (R ok, LR & Sopeh T i 8 /N
PVETR SRR TR (1] 5), AR5 AR FE AR T

56

0 - TN
W - LT
T, 250f -O- MR T

£

pil —3 A1)
2200
N
)
2 150
_H

100 : : '

4 T I

B2 AEMERK T EELHREE

Figure 2 Soil available K content in different cropping systems

50 A T NBEWT A
T 76l B RSN
i -O- HfEAE N

uE 72

= 68r

£
= oal

60

4y FERE ] ey

B3 AEMERK T RS E

Figure 3 Soil available P content in different cropping systems
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