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Abstract: [ Objective] The aims of this study are to study the effects of climate factors on soil organic carbon
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components, carbon, nitrogen and phosphorus contents and their stoichiometric ratios in the early stage of
artificial slope restoration, to reveal the effects of climate factors on soil organic carbon components, carbon,
nitrogen and phosphorus contents and their stoichiometric ratios in the early stage of artificial slope restora-
tion, and to provide guidance and suggestions for the maintenance of artificial slope restoration in the later
stage and ensure the positive succession of artificial slope restoration. [ Methods] Slope soil samples artificial-
ly repaired by vegetated concrete with the same initial base material preparation and similar plant preparation
were collected from Zhanjiang, Wuzhou, Yichang, Nanyang, Jiaozuo, Weifang and Jiacha. Data of organic
carbon components, carbon, nitrogen and phosphorus of soil samples were obtained through determination.
Redundancy analysis was adopted. The effects of climate factors on soil organic carbon component, carbon,
nitrogen and phosphorus content and stoichiometric ratio in the early stage of slope restoration were studied.
[Results] The F, content of artificial repaired slope varied from 1.10 to 3.64 g/kg at the initial stage of
succession. The variation range of F, content was 1.33 ~ 3.04 g/kg. The content of F, varied from 2.02 to
3.34 g/kg. The content of F, ranged from 10.86 to 15.24 g/kg. TOC content ranged from 15.52 to 24.71
g/kg. TN content ranged from 0.61 to 0.93 g/kg. TP content ranged from 0.81 to 1.22 g/kg. C : N ranged
from 23.55 to 27.95. C ¢ P ranged from 17.26 to 23.09. N ¢ P ranged from 0.72 t0 0.98. C : N : P ranged from
17.26 ¢ 0.75 ¢ 1 to 24.81 : 0.95 : 1. [Conclusion] In the early stage of the artificial restoration slope, carbon
and phosphorus are medium and above, and nitrogen is insufficient. The organic carbon component is mainly
inert organic carbon and the organic carbon has strong stability. The main influencing factors on organic
carbon components were mean annual temperature, species richness and mean annual precipitation. The main
factors affecting soil carbon, nitrogen and phosphorus contents and their stoichiometric ratios were annual
mean temperature, species richness, pH and bulk density.

Keywords: early stage of succession; manually repaired slope; organic carbon component; carbon, nitrogen

and phosphorus content; stoichiometric ratio of carbon, nitrogen and phosphorus
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Table 1 Basic situation of sample site

(%3 HE/

S i IX. ErRes SR A L B B pH
IR (g+cem™ )

oy IR 7] Tt 21.72°N,110.13°E 2 a 1.21 8.16

T PEAE N WZ M Fip Ly 23.49°N,112.26°E 2 a 1.19 7.98

Tp P WAL E B YC R 30.41°N,111.22°E 2 a 1.35 8.43
I 74 7 FH NY Rt A 7K E5 B K H 33.56°N,112.25°E 3a 1.37 7.69

—_— g R AE 1Z it B 1L 35.21°N,113.24°E 2 a 1.32 8.08
11 2R e By WF HEDT il K B RE K L 36.43°N,119.06°E 2 a 1.27 8.21

o JE A A Y DG Ky K Ll 29.14°N,92.56°E 4a 1.02 7.34

1.2 H&X&E

TERE LRGSR, TN NRE 3
AT IEBRE R A . N TR R i 2R
JEZ) R 10 cmo, 4 AF AU B B ERER 2 50— 10
em), FEREAREHL IR CS” I LR L 5~10 >, 2
o 38 3 2 B 55 1R 8 2 I AL AL T ) L K R AR 1) A
HEATIR & R A7 T 95 B 42 by [ S5 36 =, A7 41 25 B
R AR AR B RS AT A SR 0L 0L T
SRR R B A I E DL B AT ML 4 A A E
1.3 MEEIREF=*

SRR METFRES 28R A HCIO,-H,
SO, £ 58 TOC R 5 4% 2 B 4 #4k , &fk
B LR ZH 3 2% F ok i Walkley-Black 77 30 & L 78
10 ml ¥ R 0.167 mol/ L f T 4% R B 1% 1 v 435l
AMIEH] 6,9,12 mol/L HLER 5.10,20 ml, 8k 5 ik
ATk J5 HEATIN E . Forh ik B Sk A Bl (FO 2l 6
mol/L B IUARA AL & . 45 5 A A MLk (F.) R 9
mol/L M4 MUk & &5 6 mol/L 454 LAk & &
22885 AAL A MLBR & 5 (Fy) o 12 mol/L 454
BURR & 55 9 mol/L W45 A Wl & & 2 22 A kAT
BLa & 1 (FO) RS A WL (TOC) 5 12 mol/L 1%
ALk AR 220,

1.4 H#ELIE

I ERAE ] Office 2010 FEATRIAE G807 . IIE
25115k 1 Origin 2018, FLR 2 )5 24 40 HT (Tukey 's-b) I
Pearson # &L 73 M K SPSS 22.0 #4743, T4
S HH CANOCO 5.0 #5281,

2 HREHSH

2.1 HEHBRBVHEMENHRAS
N TABSE IO W 24 A LB 4L 53 An &1 1 P
RSB R AAETERDY 1.10~3.64 g/ke; F, Fri 1922 1L

WHEH 1.33~3.04 g/kg; F, & & A2 LGy 2.02~
3.34 g/kg; F, i py By ol 10.86~15.24 g/kg, H:
HF, B R 5 TOC S8 50 %6 LA L, B & HoAh
3Ny U BTN T AE & i 3 A TR ) 01 A PIL DA A
PER B A, N A8 52 300 3 v % ) 00 A DLk &
o AL E 4 lL 3 2 B R, F,/TOC, F,/TOC,
F,/TOC,F,/TOC 1% 48 fk. 3 [l & 7.05% ~ 16.55%,
8.60%~13.82%,11.00% ~14.36 %, 58.29% ~69.98 %,
AHRAHS BN R | B I ol T 3] e R A A AR LY
fi TOC H 43 LRI B A T Z2) F
fi TOC A 4r RO T i S DG /Y 2.34 f5. B
HAEW AL FF TOC B9 H 20 ot 2 3 F R
B H RIS F i TOC T/, Hodb 2] 1y
F.di TOC B4l DG B9 1.61 fi5. Fidi TOC H 4>
LU Bl A B AR TS B L FL 7 TOC A 4 e 2
PETH R N Z) 1Y 58.29% E T DG Y 69.98% .,
AFEAERE T FGF F, & A BEMEER (p<<0.05),
EEREILEZEEZET (p<<0.05), EHAREMA L E
W F L F, L F & &,

22 AEAKBETEHEEVNHES CCN,PEER

tZFit=tt

N TAEE DY wIH M TOC., TN TP & &
&l 2 iR, o TOC % A8 {3 [l o4 15.52~24.71
g/kg; TN & &AL H N 0.61~0.93 g/kg; TP &
HIARIEE N 0.81~1.22 g/kg, HRIEEEE K
T A IR A o RbRES BN T B R
e TOC KIAHEEDG F & (2], YC,NY, WE) AR+
W (WZ,]J2); TN SRR Z (DG) (k= (7], WZ,
YC,NY,JZ,WEF); TP S #EH A T4 (NY) . F5F (WZ,
WE,DG) RFEF (Z].YC,JZ) ., HEE AR i As 1k, B
T JZ FAb AL ) TOC Sk E R N R TN
BRI R B > WA > 8 T > R HL



5 2 XI5 N LB

33 3R WA R 0 0 AT ML 2 0 B 33 AR A A S T AR 71

TOC 1 TN 1 e AR AR AL #Af 7] ; TP 5 & bl A <%
45
4.0 |

a
3.5 —?
S 3.0 F Z
o

b
~ 25 F b b
b0 2.0 |
=15 F ¢
1.0
0.5
0
YC NY
b

a

©

VAl wZ 1Z WF DG
45 r

40 |
35 |
3.0 b 7
25 |
2.0 |
15 -
1.0 F
0.5 |
0

a
N
% b
Z] WZ YC NY JZ WF DG
T A ) /INTG 5 B2 7 A 1) 48 B A [R) A 3 ) A7 25 4 22 5 (9 <C0.05)

F./(g = kg™

B1 ATETEBESREK

AR AL SR B TE W]

4.0
35F . a
a
~ 30 -7 ab ab
Tu) 2.5 B
Y]
« 20 F
Nt
< L5 F
=

1.0 |
0.5
0

yAj wzZ YC NY JZ
18 r

WF DG
16 | b a
14 B ¢ c zzg c
12 F % d
10 |
8 -
WF DG

VAl wzZ YC NY JZ

F/(g* kg™

SN

HEVPRESENBRISE

Fig. 1 Organic carbon content of each component in slope at the early stage of succession was repaired by artificial ecology
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Table 2 Percentage of organic carbon components in slope repaired by artificial ecology in the early stage of succession %}
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Table 3 Stoichiometric ratio of carbon, nitrogen and phosphorus in slope repaired
by artificial ecology at the early stage of succession
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Fig. 2 TOC, TN and TP contents in slope restoration by artificial ecology at the early stage of succession
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