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The Response of the Peat Improved Open Pit Mine Topsoil Alternative Materials for Medicago Sativa

WEI Bei-lei, HU Zhen—qi*, ZHANG Jian—yong, ZENG Ji-yong, JIANG Zhi—dong’

(Institute of Land Reclamation and Ecological Restoration, China University of Mining and Technology ( Beijing ), Engineering Research Cen—
ter of Mining Environment & Ecological Safety , Ministy of Education, Beijing 100083, China)

Abstract: To research the improvement effect of the peat for the topsoil alternative materials, this paper takes Medicago sativa and uses peat
as the selected crop and amendment, respectively, and researches the effect of the growth performance and stress resistance for the Medicago
sativa with the combination of topsoil alternative materials and different added content, which at 0, 10, 30, 50 g peat -kg™ soil. The results
shows that the indexes of height growth, growth rate, biomass, leaf SPAD value, cell membrane permeability, SOD activity, POD activity,
soluble protein are greatly influenced by using the new topsoil alternative materials with peat(P<0.05). Additionally, the indexes of height
growth, growth rate, biomass, leaf SPAD value are higher than the other treatments with the added content at 10 g peat -kg™. Moreover, the
indexes of the cell membrane permeability, SOD activity, POD activity, soluble protein are significantly improved compared with the other
treatment.
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Figure 1 Height growth curve of Medicago sativa
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Table 1 The soil physical and chemical properties

FEifh T ire AL A Uy el 42 Total N A BT Organic pH {H i
Sample Available N/mg-kg™ Available P/mg-kg™ Available K/mg-kg™ /g kg™ matter/g-kg™ pH Soil texture
Cisnvrzps 11.41 27.77 380.33 0.33 10.11 8.52 FHi
Lkt 51.26 98.03 202 2.81 48.79 7.71 Wit
N3 — 13.2 70.01 9.08 212.15 6.44 —
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Table 2 The growth simulation eqution of Medicago sativa height

for different treatment
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PO 1711 0.905 Y=17.11/(1421070002)
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Figure 2 Average daily growth rate of Medicago sativa
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Table 3 The parameters for Medicago sativa growth

AbF/ Treatment Vywlem-d™ ty/d Atld
PO 0.18 43 61
P10 0.72 31 22
P30 0.59 30 25
P50 0.51 32 31
TS 0.46 29 31
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Figure 3 The overground parts biomass of Medicago sativa
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Figure 4 The underground parts biomass of Medicago sativa
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Figure 6 Cell membrane permeability curve of Medicago sativa
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Figure 7 SOD activity curve of Medicago sativa
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Figure 8 CAT activity curve of Medicago sativa
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(=)
(=]
T T

B
(=]
T

553
(=]

WSAE B AR R TR
EARBINF R AL

3 it

3.1 AMEXKAIIREELEREEIKERE

WIS IR E E R T d AR BRI oE
R I = i A TR R AE T IR HEEFT G Logistic
BRI TSI S R AR R A B S R L bR
1o A B K AE KT TR AR S IR i A B 1.52 4%, (]
EHARAR A A R R AR S IR b B, HAE KA B
EREAG, REREHL b R R R A P e A AR
R RTEF R B s 3 btk . RoK ORI
PE; RIS, & S 2R A PS5 — LA P A= 5 7]
REfEFE I AR K R B SRR, TR A BRE
PE AT LA in - 45 (4 7K 43 F 3543, i FLE w] LA
R G T R K A3 AR R 0 ) P 6 A S A it 5 e
5, FERHAISAERR 5 NH kA TR 2R RO,
BERR T A R T RE T T AL B AR
KRR E R OCR Wk KA B B et
Y s Tl ist, 338t i & e T DAY BR 3 s A= 90, oD
NERME R M S S A A R K R0, DL 2
TGRS A KA E RS B 35 1 1 X 5 3 i s e
FE I S C I 0T LA 2 4 v v B A B N T
A MR RTE) RH R SR R,
32 AMEXRAIIRE LB EIIEERE

IO EAEEAE 3 AR AN i 40 e R a7 |
SOD fiff \CAT [iff .POD il Ko vl ¥ 4 8 11 o 7% it ik
B EE I 3T, 2 BRI B e P LA 5B s AR R 4L
PR, AR SOD g (CAT Jif§ \POD [ ¥4 Je i)
WPEE AR ESH C H O N oA, HrphC,
H.0 JTZ v Ll bR OGS E RS, 1 N JTER

H BRI 5200 SOD i CAT i .POD B4R K 7T %5
PEZE 0 &5 1 o ASCHE R - S i U R
AR LB T, 25040 A TSR B A= K
W, - e R R R ST RN AN AL | R R R
BB T, S RGN T4 28 () 4
H, JEm R LA E S A SOD g (CAT i .POD [iff
TR NI R A AL PR R 45 S T SOD i \CAT
it \POD (35 1, F 2 5 T X R . X ml A il 2 [
SRR I (A 4 4908 TR T R R A AR F)
B S AR TR AR AR IR TR, B
TR B LR TR, R R A
TN A BRIV E T, ZE R AR 1 SR AR S s 1
VEF TR, nT 6 M S BRI 22 48 (SOD ,CAT . POD
) N T e RRIE S A AR 1T R BRI E AR
- H- 4 SOD filF  CAT Filf . POD il 25 3% 1 Al 384
RETE PRI AR AR 7 | iR, 1
SRR AR E Y, DA PR AL A A T ANE
et 248 ) ARG FL 3 2R AR XA B T 45 FAS
RBP4 e, o] DL SR A R P Bt
e BRI Uik B RE A1,

4 g

(1) SAE B etk B0 shAS TR R Bl & IR HEBEAT
1 Logistic SRR 5 5% (1 A AT LA S5 ey 25 48
BTG AR M b T R i A

(2) BN T KA HE LR H AR TR
XPEEAEEAE R SPAD fEL. 20 SOD 1644 |
CAT i1k \POD T % | Al ¥ 2 11 S5 Bt P R HAT 42
Gy RSO

(3)HEHt N 10 g-kg™ (F LB, SEAEE T
Mokkm . AR M B R R AR
SPAD R 3o T HAR G HAL Y, - 20 BB 1
SOD i54E CAT 76 \POD 159 . ATV MEER 15 b
PEARAR 5 DT oAt b B

SE

[ RS, F40, (R, &5 T 5 X5 EE M L BHOR S
Bil]. 4@ 6111, 2011(5) : 154-157.
LIU Chun-lei, WANG Jin—man, BAI Zhong—ke, et al. Analysis of land
reclamation technologies for surface coal mine in arid grassland [J].
Metal Mine,2011(5):154-157.

[2] BHEAR, IMERHT, DR T, 55, WEFUB X EE KA HE 13 1 i B HOR
WFFEN]. K AR5, 2002, 16(3):90-93.
TAI Pei —dong, SUN Tie —heng, JIA Hong —yu, et al. Restoration for

refuse dump of open—cast mine in steppe region[J]. Journal of Soil and



2026

YR S it Y o 3255 10 #

Water Conservation, 2002, 16(3):90-93.

[3] M, A/, it A, SF O BRAET I S B T L R Y
RISHFSEI]. 577A, 2000, 9(3) : 15-19.

MA Yan—qing, LI Xiao—ping, FENG Jie, et al. Research on application
of fly ash in soil amelioration in mine land reclamation[J]. Mining &
Metallurgy, 2000, 9(3):15-19.

(4] WIFRBL. HEAT L) 52 5 0 i A ) B AR S 5 T R (0], B,
1997,22(6):617-618.

HU Zhen—qi. Principle and method of soil profile restruction for coal
mine land reclamation[]]. Journal of China Coal Society, 1997, 22(6) .
617-618.

1T BTG A" S8 B M. JE st A Aol d i, 2003 6-
68.

YANG Qing—chuan. Guide of alfalfa production and manage[M]. Bei—
jing: Chinese Forestry Press, 2003 :6-68.

[6] A 23, mZ A ANIFIFE e b PR AR - SR R S AR 7= o
WABFFELI]. H A2 4z, 2006, 22(12):377-379.

WANG Shu-hui, GAO Jia—he. The effect of different peat levels on soil
physical and chemical traits and tobacco leaf yield and quality[J]. Chi-
nese Agricultural Science Bulletin, 2006, 22(12):377-379.

(71 XU, SVERF, BT, 5. 0 i FH A ALAC X - e Ak PR R

I SRS S S ST o L RE 24, 2005, 11(3):29-33.
LIU Guo —shun, LIU Shao —song, JIA Xin —cheng, et al. Influence of
physico—chemical property of soil and the tobacco aroma composition by
using organic fertilizer in the tobacco farmland[]]. Acta Tabacaria Sini—
ca, 2005, 11(3):29-33.

[8] Arancon N Q, Edwards C A, Bierman P, et al. Influences of vermicom—
posts on field strawberries: 1. Effects on growth and yields[J]. Biore—
source Technology, 2004, 93(2).145-153 .

) S B B R TSR SIM). 3 . JEE B
Jizkt, 2003:213-214.
ZHANG Zhi-liang, QU Wei-jing. Plant physiology experiment guidance
[M]. 3rd ed. Beijing: Higher Education Press, 2003:213-214.
[10] Z= 5. A A BRA AL SCBR S BRI R M. Jbat . S 4580
#t, 2000:165-184.
LI He—sheng. The experiment principle and technology of plant physi—
ology[M]. Beijing: Higher Education Press, 2000 165-184.
[11] #:A450, BE AR, #hTE07. BN 20142 S i 3o A K kb i F
FEI1. PEALA AL, 2003, 23(3) : 481484,
XU Chun -ming, JIA Zhi —kuan, HAN Qing —fang. Study on growth
characteristics of above ground part of Ameristand 201 +Z Medicago
satwal]]. Acta Botanica Boreali—occident Sinica, 2003, 23(3).481-
484.
[12] EPBL B A K FE SR B8 S0P FHbeA, 2004, 12(4)
265-267.
WANG Qing—suo. Dynamics of Medicago sativa growth and nutrient in
the growing period[J]. A cta A grestia Sinica, 2004, 12(4 ) : 265-267.
(31 % (R A ER M A KEBRE XE R g R 047 (D]
U - PHALRARRIHE R, 2008.
WU Jia. Analysis of growing dynamic of Medicago sativa leaves and af—
fected environmental factors[D]. Yangling: Northwest A&F University,
2008.
[14] BEBUE, ARG, 7RHESC. KA R IH-RLIH - SPAD {H 72 £k e H:
SHEPRRIRIDCTEL]. B2 74l 2008, 22(6) : 869-874.

TONG Shu —yuan, SONG Feng-bin, XU Hong-wen. Correlation be—
tween variation of SPAD value of leaf at different position and biomass
of maize[J]. Journal of Nuclear Agricultural Sciences, 2008, 22(6) .
869-874.

[15] BHREE, B Ak, M s, 5. PHAR KB EXS TR FIR S BT 4 (Ll 2
GERREIRLI]. Al FRETR 24, 2007, 26(4) £ 1338-1342.

MIAO Zhan—xia, HUANG Zhan-bin, HOU Li-wei, et al. Influence of
irrigation with reclaimed water on maize and soybean antioxdase system
[J]. Journal of A gro—Environment Science, 2007, 26(4 ) : 1338-1342.

[16] EhIEs, T B, VT 4, . AR/ St Ce P B R T B

AT I AR X H A R R A A 14 22 S D] Al R 2,
2003, 8(5):4-8.
MA Xiao—di, WANG Li, WANG Mao, et al. Difference in relative con—
ductivity and ultrastructure of leaf between two wheat cultivars with dif—
ferent thermotolerance under heat acclimation and heat stress[J]. Jour—
nal of China A gricultural University, 2003, 8(5 ) :4-8.

[17] Lee D H, Lee C B. Chilling stress—induced changes of antioxidant en—
zymes in the leaves of cucumber: In gel enzyme activity assays|J|. Plant
Science, 2000, 159(1):75-85.

(18] ESF L. T M R T B M O B 1 A B 4 PR
R[4 PR 741, 2006, 25(4):918- 921,

WANG Qi-ming. Effects of drought stress on protective enzymes activi—
ties and membrane lipid peroxidation in leaves of soybean seedlings[J].
Journal of Agro—Environment Science, 2006, 25(4):918-921.

[19] Phashfy, Bt I, G230, 45 ANIa] FH i S AR A 5 NEAEAR L it

FHZON K HC B e 38 7 LRI A [T AR 4524, 2004, 15(1) - 81~
84.
SUN Zhi-mei, XUE Shi—chuan, LIANG Wen—ju, et al. Effects of dif-
ferent application rates of humic acid compound fertilizer on pepper
and its mechanism of anti—senility and incremental yield[J]. Chinese
Journal of Applied Ecology, 2004, 15(1).81-84.

[20] %% ¥, BRERV-, 255 g, A5 B HRD BT - e R PE RO S (]
Aoll TR, 2005, 21(10):51-54.

QIN Ling, WEI Qin—ping, LI Jia-rui, et al. Effects of peat on water
conserving properties of sandy soil[J]. Transactions of the CSAE, 2005,
21(10):51-54.

211 %% ¥, HESCIR, A5 di, 5. B0 MR R L300 Bl B ey 2

RV rh ROl B R 22741, 2009, 29(1) :20-24.
QIN Ling, KANG Wen-huai, LI Jia-rui, et al. Nitrogen, phoshorus and
potassium adsorption characteristics of peat, sandy soil, loamy soil and
their mixture[J]. Journal of Central South University of Forestry &
Technology, 2009, 29(1):20-24.

[22] skAkhe, L, SKIEHE, 55, B2 PO RE SRR MO0 B it R

WA B A KRR [T]. NS RO R 224 B SRR 240, 2011,
32(2):123-128.
ZHANG Yi-ting, CUI Shi-mao, ZHANG Xiao-mei, et al. Characteris—
tic of peat compound substrate and effect on growth of cucumber, toma—
to and hot pepper seedlings|J]. Journal of Inner Mongolia A gricultural
University: Natural Science Edition, 2011, 32(2):123-128.

[23] & B R, FIEVR AR BTIRAOff it AR5 PRI FTXE ST A AR BT
2#4%, 2006, 21(4) . 567-574.

MENG Xian—min. The deposit, characteristic and exploitation strategy
of peat resources in ChinalJ]. Journal of Natural Resources, 2006, 21
(4):567-574.



