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Abstract: Due to differences in environmental characteristics and vegetation restoration methods, there are regional
differences in the ecological benefits of different small watersheds on the Loess Plateau. In order to study the differences and
influencing mechanisms of soil physicochemical properties under different environments and vegetation restoration methods,

this study selected two small watersheds on the Loess Plateau with different vegetation restoration methods ( Pinus
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tabulaeformis artificial forest, Platycladus orientalis artificial forest, and natural restoration control) as the research objects,
and compared and analyzed the impact and contribution of vegetation restoration methods and environmental characteristics
on soil nutrient storage, soil moisture status, as well as vegetation growth status and other ecological restoration benefits.
The results showed that; (1) Under natural restoration in Jixian County, the total nitrogen content was the highest, with an
average of 0.79 g/kg; The average organic carbon content of Pinus tabulaeformis in Dingxi was the highest, followed by the
control in Jixian, with an average of 16.91 g/kg and 13.46/kg, respectively; The highest total phosphorus and potassium
contents were found in the Pinus tabulaeformis sample plots in Jixian County and Platycladus orientalis sample plots in
Dingxi, with an average of 2.40 g/kg and 23.43 g/kg, respectively. (2) The contents of soil available nitrogen, available
phosphorus, and available potassium in the Pinus tabulaeformis, Platycladus orientalis, and natural control plots in Jixian
were 2.89%, 81.03%, and 7.49% higher than those in Dingxi, respectively. (3) Based on the results of Principal
Component Analysis (PCA) and Decomposition of Variance ( VP ), the main factors affecting soil nutrients and water
content varied in different small watersheds. The main factors affecting soil nutrients in Jixian and Dingxi small watersheds
were soil physical properties and vegetation attributes, with explanatory degrees of 79.92% and 55.3%, respectively; The
main factors affecting soil moisture content were rainfall and soil vegetation, with explanations of 87.06% and 43.53%,
respectively. The above results indicate that the vegetation in Jixian area, which is prone to rainfall, is suitable for natural
restoration, while the vegetation in Dingxi area, which is relatively arid, is suitable for artificial restoration. This study
considers artificial and natural restoration methods for vegetation restoration on the Loess Plateau. The results demonstrate
that the environmental characteristics such as rainfall and water content in different regions affect vegetation growth status
and ecological benefits of vegetation restoration. This can provide data and theoretical support for scientific vegetation

restoration strategies tailored to local conditions.

Key Words: the Loess Plateau; planted forests and natural forests; soil physical and chemical properties; ecological

benefits ; variance decomposition
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Fig.1 Overview of the study area
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Table 1 Analysis of geographical characteristics of Jixian County and Dingxi County
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i1 Aspect PR3 PR3 PR3 PR3 PR3 PR3
W Gradient 26° 25° 23° 20° 26° 23°
Ml Stand age/a 21 22 / 23 23 /
FRIABE Coverage/% 34 25 41 40 30 25
45 Soil properties kst kit b+ i+ i+ i+
/4 T\_:FF
AEE . ) 1600 1700 1075 1500 1500 800
Stand density ( #/hm?)
SEE S
(Viburnum TH(Segum VAP g A IR
xc(wnsmnu) N aromaticum) davidiana)) | ( Cleistogeneschinensis) , (Ajaniaparviflora) | ( Heteropappus
MR R BME e apedea DV ipophae iitnemisia FURESEE alaicus)
Main vegetati d (Rasa xanthina) | bicolor) . F1IE rhamnoides ) . frigida) . ( Heteropappusaltaicus) . PRI
ain vegetation under T hicolor) | 4 : Jie=a (Ostryopsis ~ FURZEHIEAE TR ( Thermopsis
the forest . (Sophora davidit) | L o ) Tabi
( Cleistogenes REEE( davidiana) | (Heteropay IN (Potentillabifurca) . lanceolata)
caespitosa) | i Carex JEATE( Carex i s AR Stipa
2R humilis) humilis) (Leymussecalinus ) ( Stipabungeana) bungeana )

(Viola dissecta)

1.4 FEACRAEFIBAE AR
1.4.1  LHEbPER

FEPIA/ NI AR R A ARy ORI AR B 5 A EEURE 4, FE 2017 4F R 2018 4F 7 AR
KBHATIC A R AE, £ 0—100cm P, 43 + 2 B AL 5 BLAARCRAE + )2 43 51 )& 0—10em, 10—20cm, 20—
40cm ,40—60cm ,60—80cm ,80—100cm,, 7E 5 AHUFE S A+ 2 E0 1T K, 365 IRER, R IRA I —AFE
ffr, 2R 3 My AR AR AR P R AIR DL, A AR M M 1) BRURE i 0 A A A B
PARFF—20. 1 100em’ 58 )7 42 3 IR BUSCIR - FE 5001 0 2R 48 0 B U BURE J5 i 90 4% [m]
SERE AT IS A RE ST R S R A LRV I AR A — A R A 2 AR LR 2R , 4
B R NaOH & BL—EH 86 BT Hb 230 | 481 R FH A0 2 B At — 7 WAL 2 Y6 Y6 B v A3 52, S R0 BRI B 4™
H , AR 0.5mol/L i) NaHCO, Y2 H—Hi BRAH B HTIR A LU ik, sl R0 B FH S FR 1= $— S e T T
P, - EERURZL A TR 0 2 oA, P AR R [P A DX R 3 rf T 5 9 43
1.4.2 fHBEEHMRIRER

FERF R AR DT P AT REACKE R, I i SRR AR AR R W AR R SRR M . 7R/
I P A 0 R 4200 ( Vantage Pro2, Davis, USA) W0 SERE/K & 25 SRR K BHEE 5 XU XU |
SEESGH, KA W 57 . 6 Bkl 0—100em 1 2 4 45 B 20em 75 158+ 438 00 B 753k L)
30min Wil 1 YRS A B R B2 4 (U30-NRC: EM 50 F1 5-TM; Decagon Devices Inc., Pullman, WA,
USA) A58 14 2E K 2R sl B2 T 2017 4F A1 2018 4F 114 Wa 4% .
1.5 HdEabr

FIF Excel 2016 SEATECRREHE , AT M RE S B Y2 R F - BB R 2 01 58 X I RE M . SR SPSS LA

http ; //www.ecologica.cn



15 1 XA A5 B e B XML/ N RS [ ARk 52 077 o S A P i 22 S5 S HC R i P 2 6657

R I7 2203 H1k (one-way ANOVA) XFASRIAE S AT A HLoR R0 B & | A0 sl B B 5 o e
FAb At b USR5 A @ M S5 B AT A SC P 20, F AT Canoco 5 #EAT STRREE 204, #1|
I Origin H1 R 4.2.1 BRI 5 H A R MEHATAR S KR 26

2 HREH

2.1 bR RN RIS R B SR AT e rp oA LA SR S R 22 5

ARTORE BB DUAR RARXS IR 3 MR E P Y 3 MRy 6 AR HEAT TN R 7 2200
(LSD FRH (D) Jr 2257 M) o 181 2 RN, A HLRR I 3% B B P i A bR ) A BB &5 o s i, LS 2l
i A AR IR 5 il 55 Bt B LRI (E 70900 16.91g/kg (13.45g/ kg, o BAMIFAA HLAR & 5 Fe 1,
FAFRIMER 10.71g/ kg, TEEPE A LT MURAFI SRR, A A 1 SH BE R AT B Y [T R, , T A 75 B DU 2
RIRMEA BRI BRAB A RETT o P/ RIS R A B A 0 0 il Bk T v (H B IR 25 5% (P>
0.05) , Hor o B F ARX B 05 i 2 e, HABDR 0.79g/ kg, IR LAY 42 01289 55 e IK, g 1 5 =2
FARC, IRARAE D AN R 3 0 42 20 R4 T AR IR ELIIAR A L A0 4 - 2 % b . 7095 B X =

[ ] 2 i KXY »H

25 ¢ 12 ¢
a
a
ol { 10
o o
- a
< ab % 0.8
%E/ 5r I ; b ]@?(E ?
Q b a a
b &n a
=% [ 7K #g0or 1 YLD
'S w0 [T 7! z I
g E 04
on =}
& =
5
02 |
0 0
35 30
30 a 2 L .
2 o5t l 2 g
E > 20t
2 20t I E
# S b EZ sl ¢ ¢
= 7] I
e 15 | b g * d
S %/ ¥ be g ¥
=2 T = 10 f
5 10 be g
IS} =
= C
05 b 5
0 0
50 ¢ b 20 ¢
18 b a
a
40 + ab 1.6 |
I 14 b
30 & 12t
% b b = 10
& It g - a
20 | B 08 a
ES) / a
0.6 a a
I I f/ a
10 0.4 B
0.2
0 0
HE EV HE EV

WEFEREH Study plot

B2 AEMRESTERANSR ARASERLFEITET
Fig.2 Content and stoichiometric ratio of organic carbon, nitrogen, phosphorus, and potassium in soils of different regions
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Fig.3 Soil pH and Available Nitrogen, Phosphorus, and Potassium Content in Different Regions
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