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Abstract: To determine the effects of sod cultivation and mulching in the walnut orchard, the effects of planting alfalfa,
mowing and mulching alfalfa on the row in walnut orchard on the contents of soil water,soil organic matter,soil total N,
total P,available N,available P were studied. The results showed that after 1 year experiment,there were very significant
differences of total phosphorus and available nitrogen contents in 0— 20 cm soil layer, available phosphorus content in
20—40 cm soil layer among the different treatments. There were significant differences of soil total nitrogen contents in
0—20 cm and 20—40 cm soil layers and available phosphorus content in 0—20 cm soil layer. After 2 years experiment,
there were very significant differences of soil organic matter content in 0—20 cm soil layer,soil total phosphorus,available
phosphorus and available nitrogen contents in the three soil layers,soil total nitrogen contents in 0—20 cm and 20—40 cm
soil layer. After two years alfalfa mulching,compared with the control,in alfalfa mulching area,the soil water contents in
different soil layers increased by 2. 22—4. 08 percentage point. In alfalfa mulching area,the soil organic matter content in 0—
20 cm layer was 14. 67 g/kg,increased by 77. 8,and that of total phosphorus content was 0. 53 g/kg,increased by 55. 9%3.
In alfalfa planting area,the soil available phosphorus content in 20—40 cm layer was 17. 17 mg/kg,increased by 22. 4%.
This indicated that the soil water contents and nutrient contents could be increased by planting and mulching alfalfa and
the soil nutrient supplying capacity could be improved effectively.

Keywords : walnut ; alfalfa ;mulching ; soil ;interplanting grass
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Fig.1 The remediation effect of Kochia scoparia on heavy metal Zn,Cu,Mn and Pb of

vegetable field soil in plastic shed for different cultivating years
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Table 1 The remediation ratio of Kochia scoparia on
heavy metal Zn,Cu,Mn,Pb and Cd %
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Year
0 9. 00 16. 24 9. 14 12. 07 8.79
5 23.40 13.28 11.13 19. 35 9. 69
10 25. 96 19. 88 12. 30 25. 87 9. 08
15 27.04 15. 28 10. 89 30. 64 11. 42
20 29. 98 27.71 14.91 31. 84 13.49
25 32.11 31.52 20. 28 30. 10 7.74
30 32.13 23. 85 26. 48 29. 61 8.26
SE¥E 25. 66 21. 11 15. 02 25. 64 9.78
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Fig. 2 The remediation effect of Kochia scoparia on
heavy metal Cd of vegetable field soil in plastic

shed for different cultivating years
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Fig. 3 The accumulation characteristics of Kochia scoparia on heavy metal Zn,Cu,

Mn and Pb of vegetable field soil in plastic shed for different cultivating years
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Fig. 4 The accumulation characteristics of Kochia scoparia on

heavy metal Cd of vegetable field soil in plastic

shed for different cultivating years
PRI S5 P T F A RS E R IR B . 72 B
VAR T RE R SRR ik 2 130 mg/kg FW 5765}
YR EWSE (T. caerulescens) , ¥ 72 B F TR B i
B HHRBERANBEEEYZ - HFHELFT %
BRAZ IS Xof $8 R R A ARG ) T D AN AL D BE 7T LU 748
MRGLMN HIRBEE . XKL R R, B A4 ik % H
)& Zn.Cu,Mn.Pb.Cd H —EHMEE XL BEEBF KR
INFFEH IR K Zn>Pb>Cu>Mn>Cd, #h k2L, 0t
FHREMESE Zn.Cu.Mn,Pb,Cd 1) i & 73§ b & H
FEERERMmEN. E4REEEEYhTRA
1B a8 5 Y 13 A9 TR A TAR O S T 1 8
EEARBIFEXN G, KT EE R AEY Z ] 5 AL S
AR TH P05, HARXT KIS M - E SR g

BRCRR/NBFARIK N Zn>Pb>Cu>Mn>Cd, HiEHE
R 4 B A 25.66%., 25.64%, 21.11%., 15.02%.
9.78% ., HuRkXFAHASE H +IEE LB Zn.Pb 1 B4Rk
R AR <ZE<nt, X E4EJE Cu.Mn,Cd NRIH
R>ZE>nt,

&% 3k
(1] WAL “+— R R E RS A = AL S s R R R v H
BEH,2011(2) :11-23.
[2] ZHU J H,LI X L,CHRISTIE P, et al. Environmental implications of
low nitrogen use efficiency in excessively fertilized hot pepper(Capsicum fru-
tescens L.)cropping systems[J]. Agriculture, Ecosystems and Environment,
2005,111.70-80.
[3] GUOR Y,RAHN C,CHEN Q. Tracking nitrogen losses in a greenhouse
crop rotation experiment in North China using the EU-Rotate N simulation
model[ J]. Environmental Pollution,2010,158(6) ;:2218-2229.
[4] BOTHE H,FERGUSON S J,NEWTON W E. Biology of the nitrogen
cycle[J]. Environmental Science and Technology ,1994,28(7) :308-309.
[5] KIM K R,CRAIG H. Nitrogen-15 and oxygen-18 characteristices of
nitrous oxide:a global perspective[ J]. Science,1993,262:1855-1857.
[6] PRATHER M,DERWENT R,EHHALT D,et al. Other trace and at-
mospheric chemistry[ M. In: Houghton J T, et al. (eds)Climate change radia-
tive forcing of climate change and an evaluation of the IPOCC 1992 emission scenari-
os. Cambridge : Cambridge University Press,1994:77-126.
[7] ZHENG X,HAN S,HUANG Y,et al. Re-quantifying the emission factors
based on field measurements and estimating the direct NoO emission from
Chinese croplands[J]. Global Biogeochemical Cycles,2004,18(2) :102-110.
[8] LIDJ,WANG X M. Nitric oxide emission from a typical vegetable field
in the Pearl River Delta, China[J]. Atmospheric Environment,2007,41(40) :
9498-9505.

(9] Earis, 2B, k. KA B IR MEAE 4% 14 T L 357 43
173

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

- RiIRGNEE -

wF @ ¥ 2016007):170~174

AU RS & R AT, 13, 2005,37(6) :620-625.

[10] B ipeate, 5K S A, TRUL. — PR3 Ok 3 3t - 89 B30 B B2 A0 4R LT .
o E A=A AR 2 5 2002,10(2) : 115-116.

[11] FBF B, ZESEAT AT U, 55, D37 b - 408 A= 725 10) R K L iy ¥4 15 s 14
WEFELI]. K L PREFBIFSE,2006,13(1) : 18-20.

[12] BREH FHE, W R, 55, A R AE R MK H 20k i 2k
I B ZEACRHIELT ). 7K £ AR KRR 5 2012, 26 (1) : 241-245.

[13] BRE4E, PN, ZEH706, 45, BT £ 7 KM 3¢ B 1 8 57 43 K 2k 43 (9 1 AR
[0, Al T AR %4, 2013,29(15) :83-90.

[14] ALLOWAY B J. Heavy metals in soils{ M. London: Blackie Academic
and Professional,1995.

[15] BRE4E AGE 20006, 5. 8 2 T RIS H 3 8 & R I R E
RE Y [T]. + 6@ 2012,43(4) 1967971,

[16] Bz, ik, AR E, % RIKHEMAEERY LTSRS &7
RS R . Ak T A2, 2012, 28(1) :213-218.

[17] FOOTE R H. Cadmium affects tests and semen of rabbits exposed before
and after puberty[ J]. Reproduct Toxicol ,1999,13(4) :269-277.

[18] RITTER. The uptake of heavy metal from sewage applied to land by
corn[J]. Soil Sci Plant Anal,1978,9(10):799-811.

[19] LEE J M. Cultivation of grafted vegetables i. current status. grafting
methods and benefits[ J]. Hortscience,1994,29(4) :235-239.

[20] WHFHE, 2%, 28,%. tRELRBRMEWEE TR &

IREEIPIL K2 H ARBE 246, 2014, 30(3) : 166-169.

[21] RPEZ, A0, PR A A 7S AR BE BV R VS R IELT ). HLY
H AR ,1998,22(1) :1-7.

[22] #f+H. £8eRAHTIMI. Jo5t . B E A& AR, 1981.:17-22.

[23] GRATH S P. Phytoextraction for soil remediation, In Plants that
Hyperaccumulate Heavy Metal [ A]. In: R. R. Brooks, CAB International,
Wallingford, U K,1998:267-287.

[24] CHANEY R L, MALIK M, LI Y M,et al. Phytoremediation of soil
metals[ J]. Current Opinion in Biotechnology,1997,8:279-284.

[25] fJaoc, BRSPS E R L RESEEROFREDT]L HE
AP TR 2002, 22(5) :53-56.

[26] RERUME. 7R B 57 R4 (0 T 1 A AL i) B X R HER IR IS5 B 2
YERIEBESELD]. N < WL K %, 2005,

[27] B4z, A pid. DE LRI Y AT REYBEEHARIT]L H
SN FRBELR AP, 2010(3) :58-62.

[28] CONESA H M,EVANGELOU M W H,ROBINSON B,et al. A critical
view of current state of phytotechnologies to remediate soils: still a promising
tool[J]. The Scientific World Journal,2012(11) :1-10.

[29] BT, BRIFbR, 852, 4. REAYBERENERER 5B
FHELT]. SRR 2, 2007, 27(6) :881-893.

[30] 7530, Bk, ¥ 230, %, FLJE XA VLTS G + 580 W A& 1
FHERLT] Ml REE,2011,47(5) :124-130.

Research of Remediation Effect of Kochia scoparia on Heavy
Metal Contaminated Vegetable Field Soil in Plastic Shed

CHEN Bihua,GUO Weili, WANG Guangyin,LI Xinzheng
(College of Horticulture and Landscape Architecture, Henan Institute of Science and Technology , Xinxiang , Henan 453003)

Abstract: In order to discuss phytoremediation effect of Kochia scoparia on heavy metal contaminatation in the
plastic-protected vegetable fields, the soil samples were collected from plastic- protected vegetable fields of different
cultivating years (0,5,10,15,20,25,30 years),and the remediation effect and accumulation characteristics of Kochia
scoparia on Zn,Cu,Mn,Pb and Cd of these soil samples were studied. The results showed that the remediation efficiency
of Kochia scoparia on heavy metal-contaminated soil from the plastic-protected vegetable field was Zn>>Pb>Cu>Mn>
Cd, and the remediation ratio was 25.66%, 25.64%, 21.11%, 15.02% and 9.78%, respectively. Meanwhile, the
accumulation characteristics of Zn and Pb of Kochia scoparia was root<_stem<Cleaf,and the accumulation characteristics
of Cu,Mn and Cd was root > stem>>leaf. The research conclusion would provide the theoretical basis and technical
support for phytoremediation and sustainable utilization of heavy metal-contaminated vegetable field in plastic shed.

Keywords : Kochia scoparia ;plastic-protected vegetable field;heavy metal in soil
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