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Effects of land preparations and vegetation types on soil chemical features in a

loess hilly region
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Abstract: Reasonable land preparation and artificial vegetation restoration can improve soil conditions and contribute to the
growth of vegetation. In the semi—arid Loess Plateau region, a study of soil properties under different vegetation and land
preparation strategies is highly significant. This study reveals the interactive mechanisms between land preparation,
vegetation, and soil conditions. Methods of soil sampling and laboratory measurements are utilized in this study. In the semi
—arid watershed of the Loess Plateau, the physiochemical properties of soil under different land preparations were compared
and analyzed. Results indicated that; (1) the nutrient content of the soil of various land preparation and vegetation types
had a significant effect on surface aggregation. Surface nutrients were generally 43.1%—86.8% higher than the average
content of other nutrients within the 0—1m soil layer. In addition, the total phosphorus and the total potassium content were
also enriched and volatile; (2 ) the soil nutrients under different vegetation types decreased with the order of

Caraganakorshinskii , Pinustabulaeformis | Armeniacasibirica and Platycladusorientalis. Due to the differences among plant
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properties, tree species always had a larger biomass and a higher coverage area, which might support the accumulation of
soil nutrients. The effectiveness of land preparation methods were compared in the descending order of ; Level bench>Level
ditch>Fish Scale Pit>Adverse Grade Tableland. In general, land preparation measures mainly influenced the available
nutrients while vegetation restoration affected total nutrients; (3) the usage features of different vegetation types on soil
nutrients were also captured. It was found that Caraganakorshinskii and Platycladusorientalis might absorb more potassium
and phosphorus, respectively. Moreover, thevertical distribution of organic soil content might consist of a volatile layer, a

graded layer and a stabilizing layer.
Key Words: Loess Plateau; land preparation; soil and water conservation; ecological restoration; soil improvement
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Table 1 Basic characteristics of the selected plots

MK 455 g el WA K R & NS &) AR o 37 THAA T
(IbNT) (1dSX) (adtCB) (adtYS) (fspCB) (fspYS)
F i Soil et it EEih H+ waH+ EEih
Wil Aspect Pifiira * KR Fldt &} [}
W Slope 26° 18° 24° 16° 39° 20°
~ . N 35°45'12.61" N 35°43'31" N 35°43'30.57" N 35°44'11.01" N 35°44'11.01" N 35°44'24.69"
A4 Coordinate 177 21 i 1n0 711 104 04" 1n4 04" 10 117
F104°33'37.35 E104°29'18' F104°29'29.71 E104°3024.94 E104°30"24.94 E104°30'39.11
B Height/m 1.14£0.30 1.97+0.60 2.70+0.48 5.71+0.41 1.49+0.38 5.98+0.53
ffg4% DBH / em 1.06+0.95 4.25+0.66 4.72+1.02 8.71+0.49 3.31£0.37 8.97+0.98
2T Bulk density / g em™? 1.22+0.04 1.21£0.03 1.19+0.05 1.13£0.04 1.27+0.04 1.15+0.04
HhE/a 39 47 49 45 49 45
K35—40m KM H35—40m KN  H40mKH ¥ 1.5—2.0 m K
A b Ve WHR A WmR A b e YA | I AR
;f:l ion method #1.0—1.5m %] 1.0—1.5 cm #0.6—1.0 m %] 1.0—1.5m K FEAIN T AN
ite preparation me .
¢ Preparson mEROC ROl W& RN 135.,80.50cm 80.,80.30cm
¥ 3—35° WS 1.5 m £ 1.8m I 5—8° I 5—8°
i
50% 40% 40% 30% 35% 45%
Understory layers cover
EEG
IRy (Medicago sativa) HERF FA 4 rhAep L
(Peganumharmala) . 3R (Thymus mongolicus) . "PHERTE (Ajaniaparviflora) (Cleisto hinensis )
JEN: NG (Artemisia capillaris) | By e ( Cleistogeneschinensis ) PR FR M A wE
ER (Cymbariadahurica) |, #iHE (Swertiadiluta) BT R F AR ( Heteropappusaltaicus) . (Artemisia frigida) |
BT/R A A (Leymussecalinus) RKAom (Heteropappusaltaicus ) | — W% (e ivia
(Heteropappusaltaicus ) | 17 (Stpabungeana) | Kt (Potentillabifurca) | (Heteropappusaltaicus ) |
Kt (Stipabungeana) b Zanup aes il (Stipabungeana) S i
(Stipabungeana) BT ( Thermopsislanceolata ) (Stipabungeana ) ( Leymussecalinus)
(Artemisia sacrorum)
Hiki Clay/ % 20.75+4.03 17.38+3.89 21.96+3.70 18.38+6.87 8.20+0.73 11.72£0.82
WL Silt/ % 69.53+3.26 71.84+2.96 67.79+2.95 71.94+5.18 70.12+3.71 73.41+3.63
WKL Sand/ % 9.72+£1.37 10.77£1.19 10.25+0.88 9.68+1.92 21.68+3.98 14.87+4.38

455 %t 1% /N X £ FK . IDNT—Level bench Caraganakorshinskii ; 1dSX—Level ditch Armeniacasibirica; adtCB—Adverse grade tableland Platycladusorientalis ; adtYS—
Adverse grade tableland Pinustabulaeformis ; fspCB—Fish—sacle pit Platycladusorientalis ;fspYS—Fish—sacle pit Pinustabulaeformis ; $74% 732% J2: 4 B [ B il £ 49 57 b 7 4%
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PRTER)Z TP A AL & 2 T AL 3 A ik B T 27.9 o/kg,
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B K8 (P<0.05) o TMAE 20—30 cm, AN ABEGT A7 25K PG ML & & 08 m TR R & A
sl (55 R A 255 A % (P<0.05) ., 30—40 ¢m 40—60 cm 11 60—80 cm + )2 H A ML & 5 L
AEASL, 4 RIS AT Ay 2R KT B R AR B 3 65 5 et 8 T MUAA B33 65 R0 LA K38, A 2 3% 5 % R AR,
{HA AL Z (B IF o 25 57, 80—100 em B £ A0 B2 [1] 2 F AN K, £ A B2 (B 24T W 2 1k 25 5%
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Fig.1 Soil organic matter content of different land preparation and vegetation types
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T M R 5 AR TR EA DU R R RRE B SR T AR , f8ET 0—5 em A ML ik F)
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At =X b B LTS i
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25 et = A T KM T 25 KT Bi > T A A 85 370 > T A 523 65 > LA 7K V8 > 0 A £ 6l
BosMFI % &, 5 BRI 0.73 ¢/kg [0.71 g/kg 0.54 ¢/kg 0.54 g/kg 0.40 g/kg 0.40 g/kg,

TR E T A R R S5 A T AR AR 1A 2 TR, A U R R TR R B B
W A LA &, KT Bivbr S R0 A S S ) 4 05 S B A E B — 28 X —FE S AE R )2 0—40 em [LAL
BG4 /X 40—100 em + )2 2R S AN 22 T A B 3E . ARFEAHPIEET bR Ry S5 00 F LA A
HAlRs A7 4 0—5em )2 HIERR SR 9L E] 1.04 g/kg F11.13 g/kg, i T LA AT, Hod 7y ik
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Fig.2 Soil Nitrogen content of different land preparationand vegetation types
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Fb 4 S HEAT L, FEAR 0t B %o ik ik e A 52 A R
2.3 LSRR

ANTRIRE B S 1 it 2 1 T, 44 K Brm A W&l 3 s, ol DA 26 3 i 1 36 o0 A B s 4
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], 34 5 A AE 80— 100mg/ kg Z ], MM T 7E i M IX A% 70 2 O EP RGO T, R & A X -, oA
Wi R R, S AL B 2 R AT I 25 5
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Fig.3 Soil Potassium content of different land preparationand vegetation types
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Fig.4 Soil Phosphorus contentof different land preparationand vegetation types
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