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WE: 2014 F 8 A, XA BIGXEMBH rE 25 K™ HE L 3% 1 3 88 A W42 BR 59 V0 Bk Hippophae
rhamnoides +IENEJHEATIA, E RAEHT, RHELIAAETIRART | 2 AR R DX A e RAR T HIAS
[F] )2 SRR AV = O TR b . S5 REEHH , SAEHLIEPRL S B R, ARim/N, FAETIR 7 a J5v]
BEPHRREE (P<0.05) , ZEFRIE S, FEAREEREN, HIEAIUR. BigE . RZGE &R
M, pH AR T, S BT G PRI Pearson MIE BB R, TARAL. EREN 5 1 HERDR
8N pH HERFETAR, SHIVRES SR RFEMG, B SHpa & 8 R W EAHR, i
B, FEPN S AR i) S SR b 17 X HE 3R AV IO T A e e g
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Effect of Planting Years of Hippophae rhamnoides on Soil Fertility Quality
of Dump Slope in Surface Mine

LIU Jun, DANG Xiao-hong

( Desert Science and Engineering College, Inner Mongolia Agricultural University, Hohhot 010011, China )

Abstract: Investigations were conducted on soil physiochemical properties in August of 2014 at dump slope planted in different year by Hippophae
rhamnoides of Huolinhe Coal Company of Inner Mongolia Autonomous Region. Analysis were made on soil samples from different plantations of H.
rhamnoides, earthing area and natural grassland for comparisons. The results showed that and content occupied the largest part and fine silt content
and the least at tested sample plots. Sand content decreased significantly (P<0.05) and clay content increased at plantations after 7 years. With the
increase of planting years, the content of soil organic matter, alkali-hydrolyzable nitrogen, available potassium at surface layers increased gradually,
pH neutral, and the available phosphorus increased and then decreased. Pearson’s correlation coefficient analysis demonstrated that
alkali-hydrolyzable nitrogen and available potassium had significantly negative correlation with soil pH and sand content, but significantly positive
correlation with the content of organic matter. Available phosphorus had significantly positive correlation with the content of coarse silt. The
investigation resulted that planting H.rhamnoides at dump slope in Inner Mongolia could effectively improve the soil quality.
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O IR ARE TR B3, T 2L MR . L3RS A A AR SRR R R
X B A e 3 0 B A A ™ R, B SR A S RS B IRAL, i 5 R SRR

Yo Hippophae rhamnoides J3#175 7-F} Elacagnaceae Y@ Hippophae {&MEABUNF AL, RE2EELE
FERY X AHWIE 5 I AR P U BSGE IR T R BT, H, FRE e R HE 3
BB ER I S L R IX, TR A S v AR 5 1) MR e R G SRR DA AR T AE A
AR A 5 ety AR ) AR R e R b (0 B AR B g S R DCHE - 37 A A ) AR R VD bR T 4k
T, PRIEHE LS IR A AR IR Y BIORAR T LR 2, B 1 R SR AR R R AR
FRAE

1 MK ETE

1.1 WREXER

BT BB R0 T NS BTG BTSN, 45°26'42" N, 119°34'14" E, HEHIAET 1976 4E,
1984 458577, TR 3 399.63 hm?, ACFER L2204 EvmAbyl, MLl epg | RS A BLE ECh 3, iR
870 ~ 940 m, 4FFIFE/KE 383.4 mm, A FIHIR-0.5C, MR <iR-37.6°C, WimiE i 33.6C, JBH
AT IR DX W K it A . HIEDITEAE A . TERERE IR b, R TR R DX R S 2 bR i i)
IR R P RbAT o ST BAAT, %K 3 BT A MR 2SR . AR Stipa baicalensis #7%% . K& Stipa
grandis ££7% , 214 Filifolium sibiricum #£7% & -3 Leymus chinensis B 55  #UE 2013 4, HEH37H A8 2 212.56
hm?, FREd s 38° , HELEE Som, HEFEWFTONERL . A . WS SIHE . o ariRew. o
RERLIERE 1~ 12m A%, HERC0ET, RIEE RV R THEELE S CPYERE 50 em ) 7EHE
3 BT, B TR AR 1992 SETFRAXT I TR LSRIE Bt HE 37503 EA T B, 1993 4EFp
FEVPHR 13.98 hm?, 1994 — 2000 4FEANHE L3 B . T R REHARTE ARG 4R, 2002 4F 5 2005 4F
F3A%E 1993 — 1996 4, 1997 — 2000 4EAIGEIHE -5 B, 43 5 FMEPBOE A A 49.23 hm?, 45.07 hm?, 2007
4E 52010 4F43511%F 2001 — 2003 4, 2004 — 2009 4EFE R HE 37003 8 B PRV BfE A4 7.27 hm? 1 27.38 hm?,
AP DRI A 3 AEAE T, ARBE 1.5 m, 170E 2.0 mo VDBIAREY A 2a, SOFRT U5 TAER)FIRY, BARTEKAS
T 3K, 51 FPBEEERIR 85%LL E, EEY IR BRI AN, DU PREZRIE 100%.
12 TEMRHIRE

2014 4F 8 HH3ERAE . wREUE—FHE HYDBF I 4a, 7a, 9a, 12a, 21a ( FOhERAKE 4a, 7a,
9a, 12a, 21a) BHELIZAVEARIGREX ;. VEIK 1992 478 +EHE L iboh AR T N THEIBEIRE. . 728
SAVEH T 8 - RAMERIKE X (F) Bk 3 80 RARFE M VR0 IR (CK) o ShPRIERTRAE MR
RFFFHBARTEN, BMFEX LRI 3 Hobsth, SR E 1 4 10mx 10m 7, BMETNE= MK
B3 A BURERRG HIER 2R A OE R, EHAR S om BN BIREEREE R 0~ 20 cm Al > 20 ~
40 cm BIREG . HFEARERURIRR BEREEN) AL A B e N B 4%, fidrbmic, aFbIses=s, ZRAXTE,
SRR BRI YA 2 FE4050)3d 1 mm A1 0.25 mm 5, FASEH .
1.3 TIEHRNE

T EF AR TNRNE , SRR IR B, SR IRER ST, U R F NHAOAC 1R 12-
KA, AIUTCR HESR IR R, pHECRAH pH iHHIlE .

SRR Y R b R R S bRt (K. 0.05 ~ 1.00 mm; KLBPKE: 0.05~0.01 mm; ZHAH
0.010 ~ 0.005 mm; FHZPKL: 0.005~0.001 mm; ZHEERL: <0.001 mm) , RHWREEIE .
1.4 HESHELIE

SR HH SAS 9.5 il Excel 2003 #AF#E TN S 434 . HE 37035 A IR 152 A BR -3 38U P i a7 25087 K
Duncan ZEHESMTRATE P < 0.05 K°F FROZEREZEE; FIH Pearson A5 RE T HIEE R T2 8138 BAEH .
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2 HRHH

2.1 ARIREFERTIBIBUMERD
2.1.1 FREKREFREIRAKR 0~20cm +ZHHIRRIERRE 1, SEOLITR S BRI, RN,
BHE PR AERR BN, BB EREIFRAT, FMEVBE 7a EHOREL S F XU CK 25783 (P<0.05) ; HUBH
SEZREEIFEE, MY 7 a 5§ F XERDE (P<0.05) ; BHARIMERIAMAKR, SEETE 5.67% ~ 6.50%,
CK HA 2.67%, HEREFE (P<0.05) ; HFRREEINGEE, BT CK, SHTEEEFER; MEREE,
FRRLVOBE 7 a JEROREASTFLAIE N, CK R FHAMHEM H 255 83 (P<0.05) . f£>20~40 cm +)2, M&HEWKEF
FRIEIN, 3RS BAERCS R 2 R R R W HLEYRL 7 a WINE IR, ZGREPEK, FIX K 4a 5H
fFEE R B (P<0.05) 5 AkIFE AP . HIBRRI LU ANER TR 2555 (P>0.05) o SaBHFMEYDRE 7
a Jo [ R RI A R, RS BRI, R SRR E, HERESEAERZE (0~20cm) 48
EEIE (>20~40 cm) BHSL,

F1 FEHLTEAMAR (FHEHDERE, %)

Table 1 Mechanical composition of soilfrom different sample plots ( mean+SD,% )
WH  +JZE/em F 4/a 7/a 9/a 12/a 21/a CK
ZA 0~20  48.42+2.85a 46.42+4.09ab  37.07£1.74bc  35.58+0.29bc  35.60+0.29bc  32.74+1.77c 52.10+6.93a
>20~40  48.04+4.01a 45.56+5.70ab  41.07+4.05ab  39.59+0.29ab  39.08+0.58ab  34.75+1.46b 38.75+4.05ab
FHARL 0~20  15.71x0.30c 18.3842.83bc  27.02+0.57a 26.52+0.29ab  25.01+1.73ab  24.02+3.06ab  24.01+4.62ab
>20~40  15.34+0.67b 16.23+1.35b 24.52+0.30a 23.01+0.00a 22.01+0.00a 20.02+£3.05ab  22.02+3.06a
AiByRL 0~20 5.67+0.88a 5.67+0.88a 6.01+1.16a 6.50+0.29a 6.00£1.16a 6.00+1.15a 2.67+0.67b
>20~40 5.34+1.67a 6.37+£2.63a 4.50+0.87a 6.50+£0.29a 6.50+0.29a 7.67+0.67a 4.00+0.01a
FHEL 0~20  10.67+2.41a 10.00+2.31a 11.01£1.73a 12.01+0.00a 12.01£1.16a 14.34+1.45a 8.67<1.77a
>20~40  12.01£2.00a 12.77+2.47a 10.01+2.31a 10.01+0.00a 10.51£0.29a 13.34+0.67a 12.68+2.91a
HFEHL 0~20  19.53+0.36ab  19.42+0.51ab  18.90+0.58b 19.39+0.87ab  21.39+0.29ab  22.90+2.65a 12.55+0.67¢
>20~40  19.23+0.67a 19.06+0.83a 19.90+0.58a 20.89+0.58a 21.90+0.00a 22.90+2.5a 22.56+3.71a
i AFFEHREZERERE (P<0.05) . T,

212 FEKREFREIEFR2EE ML, B2 0050, B RN, HEAYURS ERE0EN, pH iZH
FEAIG. 7E 0 ~20cm 2, FIEVPHE 21 a 13EAPUREREE (P<0.05) BT&HH, 4 F XM 6.75%; pHH
ZEhmtE T, Ho, FEDRE 122 5 F XKEREZE (P<0.05) , Ml 21 a 5 F XEREE (P<0.05) ,
CKAT 12a521azlb), #£>20~40cm 12, HEAIGSEEZEMINES, KT CK; pH RMKE R
B NIERIERE B, AREIFEAS CK 2R38# (P<0.05) . AR TZE, HBEAIREZETIKZ, pHIE
BEETRZ. WHDEOHEE S E AR . pH B R IR, BRI TIRE.

20 [ [J0~20em [ [ o~20cm [ _J>20~40cm
| [ |=20~40em 7 A& cdbe g B g be be® B oopa
L 8 2 =]
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B 1 FR AR S CRRE SRS EENT T
Figure 1  Soil organic matter content in different sample plots Figure 2 Soil pH in different sample plots
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g R R e, H, FE0~20em )2, P 122 5 F XEREE (P<0.05) , P 21 a & T CK,
H5HAEEARZE R B (P<0.05) . #£>20~40cm +)2, FE 122, 21 a 05055 F XLIK CK ZREB2, Fif
21 a A S ERZFS T FIX, KT CK; M TARERELZ, BRF X5 4ash, Ml 7~ 21 a REHNE TIKZ.
BEHHVP R 12 a Jo 0] BB SGEEHE i H R AR, HRZ R TIRE.

35

% [ o~20cm 2 ) I:Ig:oggirém .
o [ [_]>20~40em 30 L 12 Cma 5 %
et st a
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Figure 3  Soil alkali-hydrolyzable nitrogen content in different sample plots Figure 4 Soil available phosphorus content in different sample plots
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Figure 5 Soil available potassium content in different sample plots

& 4 ANIR] T RN & B AR AR L, AL S BAERE 5 E B INERE IR, ERE 7~9a
KRR, SHMPEARE SR, Hid, 21afl CK 5 F KISHER . PRIREESSSE2L, FX EESE
R 2R, HAWFEAR R TREE IR 4 a 2553850k o SR VBIAEDR S 4130 nT DR RN E SR e A K e i
2, RS RSN 5 FR. 7E0~20 cm 1J2, BEEKREAERMNMmNEM, Fik7a 5 F KA—
EFER; P 21 a BT CK, FHARKEXM 2.68 5, 1£>20~40cm 12, il 7a f1 9 a BAMS RS, H
kAR 2 () FERE AR s RERESEA S Ak, PR F X 5ME 4 2 46, HAEAREZZHETIRE, 3
HREFRMK, F25RZ2EEMA. SR IBIAE 7 ~ 9 a XHE-370 0 s & 8= A WAL,
HEZAE LR,

2.3 HIEBUMRMBEX MO

N 2 T, fE L HERAb R ), B SRR R . Z0FRRL . PSS B pH (AR b0 AR R
FOMRE . BEEMR, WEE MK, WEF MK, BE TG, B SR & B2 b 2 B EAH S
AL SRR AR S R pH [EA L M R RE TR . BEEMR . WEERC, Bk A
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BUTCE  J% pH EARAVZ: 30 A SR A & B AR R 38, i L3RR & e s i 5 i
Fz2 0~20cm HIEBUMRIEXERE

Table 2 Correlation coefficient of soil physiochemical properties at 0~20cm layers

TiH X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
X1 1.00
X2 -0.69%* 1.00
X3 -0.42 -0.11 1.00
X4 -0.68** 0.00 0.77%* 1.00
X5 -0.37 -0.10 -0.08 0.33 1.00
X6 0.57%* -0.38 0.00 -0.40 -0.36 1.00
X7 -0.64** 0.17 0.16 0.51%* 0.82%* -0.70* 1.00
X8 -0.13 0.45% 0.07 -0.21 -0.39 0.38 -0.33
X9 -0.51%* 0.36 0.20 0.34 0.17 -0.85%* 0.56* -0.12 1.00
X10 -0.48* 0.11 0.24 0.44 0.52%* -0.60** 0.78%* -0.36 0.43%* 1.00

XU -k; X2 - HUEYRL; X3 - 40Kk X4 — MR XS5 - 405, X6 —pH; X7 - Mff%l; X8 — Jil; X9 —#ad; X10- AU
#57E 0.01 KV EARBEAHSE, *7E 0.05 KT _E MK,

3 WikEE®

BRI X HE L) 2R S22, LIRS E i i SR AS A PR B BT, WA Ik
Prs IR SRE S IR R SR R B D). SEEDKSE M RSB B R P LAY AL & B3 2, R
B AR SRR SOA ARAHE AL, nTREM T L3R i SRR EERANTE] , [RI, ZF
FRBL, IIEAMERAEA R E FRAZA K, THERER ST R GRS . PR 2 b iR R
i, BEEKEAERIE, WRAMGSIELHITCN, T3ERAEN | Prit e yieb H3en, ek ey L)
IR, &A% 7 RAFHK SRR . I3REEHUTE AT R LIRAL T S Rer) Scttatn, FE2H1T 1 EAEY &
HoH AR R A YT 5530213, 13 pH (D E RIS E 13T AR AR | FAL R R R4,
ARRTEEY, BEFMEFEREE, WA T IAPUS. BUREZEE N, pH AT, X 5l A1
GERBOR—B HER R YRR, M FARRCRR, REMEZEH RERSIHIL 10, KEARAS
ETRE, BRIk RYEsS, WEFAERNT, AYBGERCE FF TR &S B ARG, W T2 %,
REGE | BRI BT R HIIR RECRIZ A, AP R EE ST R SRR, IR, BT
FAEREITIBIR R, XU R [ 3H BORURT T RIS P B0 R, b e B B ) AL, AT
i IR SR EAREIN . W, FEREIRE IR, IERMONEARERINGE, TIRERCEY SR, H
W, B P B SR I AR b 25 0 pH R R S5 —J5 T, R RTRERHAR R0 R R AL
2. ARG IO L3RRS EAT 1O, L pH (A PT TR, 25 REEEA VDB S i L |
RS BARIFECR, XHRAENIEVR S L BIREVBOAREE A3 N, R Ame & B3N . JR & i, 54
FAERATE A —E ARV RIIREIN BT T3 AFRRIG N, SmESE T, FiiE 9 a JEREAR; BOSEERE
B4, MM 9 a RIREFFM TR SUHIER, B5E, PR BRI ARRE B —E 25 Hik, ATl
Sy A DA [ RE R BE U I BER A SR, APUTORIEBER /N TR, S B EmES ER e, s
BTERETOR I S YA A HUSORIE I [FIVE AT S BT HE, 4 RS T WS 3 T 5iE.

BEAh, FIHEVPBR 7 a JEHE LA R S B B E TR (P <0.05) , FMIEEIRIES, kS EEO
€, HARE S BAERZRMEIRZ N ; FEKEFRIEM, AP, MR . BUgE &8, 1% pH
{ELZ B AT

FTULEHT, AW ATERRBRR ) TR e PR 5 AR HE L 7GR AN Y ions e
N RBCREE, TEIZMX LS Berp 5 [ Fhybl, dfeictHe 37 LA PR X o
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