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TR ERRIE ., ARSI, AT RE R R R T RS A2 A IR Foh, AR T RH Y o) 85 FOK 345 45
AE, HHRIREIE pH B A5 A, (SR ]OAERERMT AdFT R, FF e 48 (P<0.05), Bk
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39.82%; @IAVEAEX AR MARIR 13E pH, BT BEFAEBASH, AERA BT REIKT TRAMILER LI 558242 B
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Effects of intercropping patterns on physiological characteristics and Pb
uptake of edible plants in community gardens

YAN Yue'?, JIN Hexian', WANG Ying'?, CHEN Chaoyi', FAN Yingjia', LIU Dan’

(1. College of Landscape and Architecture, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China; 2. Key

Laboratory of Soil Contamination Bioremediation of Zhejiang Province, Zhejiang A&F University, Hangzhou 311300,

Zhejiang, China)
Abstract: [Objective] The objective is to study the physiological characteristics of plants in Pb contaminated
soil and uptake characteristics of Pb in community gardens intercropped with Sedum alfredi, in order to screen
out the best planting mode to reduce the uptake of Pb by edible plants. [Method] S. alfiedii, Apium graveolens,
Brassica chinensis, Capsicum annuum and Raphanus sativus were used as research materials. A pot experiment
was carried out in Pingshan Nursery of Lin’an District of Hangzhou City, Zhejiang Province. The effects of
intercropping S. alfredii on physiological and biochemical indexes of edible plants, uptake and transfer

characteristics of Pb, the pH of rhizosphere soil and distribution characteristics of Pb were analyzed.

Wk H: 2022-05-23; &1 H ). 2022-09-15

HATH . FEEARPIEIEE I E (52278084, 51978626); b AT W T Ah A= 255 5 1 20 2 1 5 S 0 25 I
H (SHUES2021A12)

YE# TR/ : Bk (ORCID: 0000-0001-7506-5245), M4 BB E 5 R MR 5T, E-mail: 994584807@qq.com. il
f51E# . 4 frfill (ORCID: 0000-0002-3752-3097), # ¥z, 1A S0, NFREAKR ., A& BE S5HhE
k. KR S 5 ES ST . E-mail: lotusjhx@zafu.edu.cn


mailto:994584807@qq.com
mailto:lotusjhx@zafu.edu.cn
https://doi.org/10.11833/j.issn.2095-0756.20220365

55 40 55 2 ] Pl A AERC O A DXCAE el ] E AR AR PR KBTI A A 5 339

[Result] (1) Intercropping significantly improved the biomass of S. alfredii, A. graveolens and C. annuum, and
reduced the biomass of B. chinensis and R. sativus (P<<0.05). (2) The content of MDA in leaves of S. alfredii
and edible plants showed a consistent pattern, and intercropping was lower than monoculture. In the
intercropping system, CAT activities in leaves of A. graveolens, C. annuum and R. sativus significantly
increased by 33.92%, 41.94% and 53.80%, compared with the monoculture system (P<<0.05). (3) Intercropping
S. alfredii significantly reduced Pb accumulation in edible parts of 4. graveolens, C. annuum and R. sativus,
which decreased by 24.37%, 162.50% and 39.82%, respectively (P<<0.05), compared with monoculture.
(4) Intercropping decreased the pH of rhizosphere soil and changed the distribution of Pb in soil. Intercropping
S. alfredii decreased the form proportion of weak acid extracted and oxidized Pb in the rhizosphere soil of
edible plants, but increased the form proportion of reducible Pb in soil. [Conclusion] The
intercropping mode can promote the enrichment and migration of Pb in S. alfredii and reduce the toxic effect of
Pb on edible plants. Intercropping S. alfredii significantly reduces Pb content in edible parts of A. graveolens
and C. annuum, reaching the safe edible standard. The Pb content in edible parts of R. sativus tends to decrease,
which is an ideal combination mode for intercropping restoration. [Ch, 6 fig. 3 tab. 31 ref.]

Key words: community garden; edible plants; intercropping; Pb contamination; physiological indicators;

phytoremediation

#H X AP (community gardens) J2& 45 & B 7E #H X R |- b oy S ] e v 4k 4 . R AL R B SR F 0
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F S AL = AR T 1SRRI el AR 3 A SR S 1 AR VRN RRUEER LA RS 5 [l 223 S AR AE & FHAE )
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Hir, DHEPEE MRENEDEE AR RAT . e s HiEESREE E", &
EEY R EH AR D . KK Sedum alfredii NHIREEE R PSR, K EERPN N E SR
TGO BB B AR, AR, R A 25 B I S R PR BRI 2 R, BR
ZRRT T B X FAEg i, b S #t XA b 3 SR is J B B I, HIEEXEs
LT R A PR AR A B G SR W R A D, B A R N B ORI BT X PR S e . AN RIS S A
TR, TRICA AL TS Y T 1Y 4 R AT A (L1675 Brassica chinensis . #8835 N Raphanus
sativus . M Capsicum annuum . & Jt Apium graveolens) TEFAE I 55 7- g 5 K [AIAE 2 A AR = A9 4 B
FEPE LSOOG B 4 A B WSCRAAE - DA 1 H B2 I T S AR X s W S R AR X, AT S A AT
ZLPE TR Z T0N — R E AR, R A XA 28 5 SO PR & e
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R, /NEB2r 385 10 B O, I 3 A TR Ab ok B A o 4 SR A i 0 B, 4l E, 13 pH
6.22, B A 7.40 mg-kg', AHLE N 2.13 g kg, AN 118.50 mg-kg™', ARIBEN 2.43 mg kg,
Bk 258.64 mg-kg . S GB 15618—2018( 1 HEER1E i it A FH Ml 4 338 75 Y XU A8 45 b o ) - SR i 1o
B, T XA o O i 29 2.8 A%, I HLm T (VLA - R Ak 25 15 () h M e AT
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1.2 Ak
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Table 1 Pot experiment design
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g7, BN RAUFEEASAN, S BRI E TR BT 105 °C FARTE 0.5 h, Bl AE 70 C FHETEE
e REI R, i 100 B FEARIEFRNE . REFh HHREFY 1 ke £4, Bk
FEYIRE Bl L SC e AR, TR0 E RS I 43 35 10 #0100 H @ e, & AR A4S H .
123 M E A4 RAGACE 2R E N B (MDA) # D, RSN il & o &
L& (CAT) 161 . RH HNOs-HCIO, IR A RVATH WAL i T, 6T B AIRR i o B P RBP4 7
FEFN GSB bR I RESEA T oA i il RIS (152505 SR A HNO;-HF-HCIO, —FRIIHfF, T +
B A, 7R AR RAPEATAE A GSS ArifE B ARV T B s, FIRHEEE FSE 8 . SR pH AR
1.0:2.5 K B He R s 3 pH. SR A BCR = AE LU 20 M H 3B, 20 B4 HU58 1R 42 U

By ORARASHY . WAL S ARE S, B4R EE 3R, KA B R T R BOEIE %
(GFAAS, PerkinemerAA800, 3%[E)) K IUAE G b2 1% W 4 B it 3 48
1.3 #HipsbiE

K F Excel 2010 1 SPSS V22.0 Ge it At A7 5 4211577 227087, Duncan Hr & k722 57 18
EH5rHT (P<0.05), F GraphPad Prism 9 fEE . &4 REL (Fo) =AY 2% B 48T I i 20 850 38 b 4 o i 4y
B BERSRE (F—H Y 30 oy B Aa b SR i A 8
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21 EMEFRBEERMATREYEKEEEFENZIE

211 HHAKRKRL WE R SRA/EML, BERKY B EWIMARTES K L4y
(P<0.05), WA EARNFEBRERSN, AXEEES (B 1A). ReEn K SE0E NEERRTH
fiby 3 FhRL b FRAIARH A W B iR K, ik 120.97% . 184.78% ., Sl R A EMILL, TRIVEME
HEHE T BB EAR AR A W AR (& 1B), BN T 34.47% . 52.49% F1 63.58% . 59.86%; H:
)R B SR T AR R G R R R, BB IR B . B M L A W i R AR 42.05%
(P<<0.05), MRAAYRIEN 32.05%, B E2ES; BE M LAY REERIK 65.10%, LD
T 16.94 g R FRKE] 11.77 g k', A7 B 22 5% (P<<0.05).
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Figure 1  Plant biomass under different combination patterns

2.1.2 AAet R b RS BER A A 2 AT AR SR DR AT AR W AN [ Ak BT P R R AR B
B, RSN A X AR R SR SRR B A A A R T T R R AR, R BUAR e
R o e B HenT Er iR SRR, o 5 s VR R R, 3K 156.25% (151 2A). BRARTE
RPN R PR, PR NIRZ, r IR R T 47.62% . 36.76%; LT . AR
PEREA G 2 % P22 5 (8] 2B),
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2002 2 .
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Figure 2 MDA contents in leaves under different combination modes
213 Mt R FIRAARBGEE  RIE 3 H: KSR EVEAIE T i S A SRS A A
[ B2 A AR . 7R B e RS R A RVEAS = b R i S R AH LU BV R IR R 6.40% , I E 25, i
A e R GEE N A HURCE VR BT o Ak S0 06 P A L R A I R AR T 19.63% .
60.07% . 29.17%, ¥IEAEBE 25 (P<0.05) (K 3A). AIEHYEF. B, S NSRS R AR
A5 2 4 3 rp i s AR AR SR TG PR AR AE B 25 R (P<<0.05), AHECERAE S BT T 33.92% . 41.94% .
53.80% (] 3B).
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Figure 3 CAT contents in leaves under different combination modes
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Figure 4 Pb contents in plants under different combination modes
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. R E NRME fris R B AETC W A R
M FH AR AT B RN E AN, i S8 SRR N A il 22 5. & 3
AL AVERC R ES vT B AR B R RE T . T A AR AR VR B AR R B A AR R R



55 40 55 2 ] Pl A AERC O A DXCAE el ] E AR AR PR KBTI A A 5

343

)RR, HhFEr A GO PR E (P<
0.05), BEMRIL 31.79%. TERMERIXT LigHER . 2
W E R RBCA TEAL, S LA BRI 53.36%
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Table 3 Fpc and Fr of Pb by edible plants in different treatments
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Table 2 Fgc and Fr of Pb by S. alfredii in different treatments
Fye
L] b3 Fryg s
R EX0
D 0.42676b  0.09839b 0.231b
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Figure 5 Rhizosphere soil pH of different combinations
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Figure 6 Proportion of Pb forms in rhizosphere soils of plants of different assemblages
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