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Table 1 Natural environment and site conditions on the three slopes

i 1 i S R K/ A W/ et AERIREK & /mm AR /AR
2Y K565 E 118°05',N 35°59' 9 45 iz} 626 2
12Y K466 E 117°56',N 36°40’ 9 55 2 640 12
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1.2 HRF* 105 CHEF )5 FEFR B ARG HE AR M b A=y ik o Ay A0 3R
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AR W) RE T RS 1 mX 1 m, 430 5 A R R
— W s EARRETT LA 5 m X5 m, 23 ilE R
TE AR R b o BE 5 R AR SRR 5l T I I K
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Table 2 Vegetation community and species distribution on the three slopes( Sep. 2021 )

5 T AR
2Y. 1 2Y.2 2Y.3 2Y.4 12Y.1 12Y.2 22Y.1 22Y.2

1 FIM Robinia pseudoacacia + + +
2 B Ailanthus altissima + -+
3 F¥IBS Broussonetia papyrifera + +
4 Wi Paulownia fortunei +
5 SHBE Amorpha fruticosa + + + + + +
6 K Indigofera pseudotinctoria + -+ + + + + + +
7 BARE T Lespedeza bicolor + + +
8 IR T Lespedeza cuneata + +
9 H5% Vitex negundo + + +
10 RA Ziziphus jujuba + + 4
11 SLWETE Medicago sativa + + + +
12 K O4E Gueldenstaedtia verna + + + +
13 VFTRE Astragalus adsurgens + +
14 i F 5 Festusa elata + + + + + +
15 JEOE R Lolium perenne + + + +
16 LEERVE Zoysia japonica + +
17 MR Setaria viridis + + + 4 + + + +
18 55 Digitaria sanguinalis + + + + + + + +
19 f&F 5 Cleistogenes serotina + + + +
20 HALE Artemisia annua + + + + + + + +
21 /NE B Erigeron canadensis + + + + 4 + + +
22 T Tweris polycephala + + + + + + + +
23 W BRE Artemisia capillaris + + + +
24 B A Inula japonica 4 + + +
25 i Eclipta prostrata + +
26 SAEH T Viola philippica + +
27 BN 2B 38 Potentilla fragarioides + + + +
28 B Geranium wilfordii 4 + + + +
29 ¥ Rehmannia glutinosa T 4
30 % Adenophora stricta + +
31 FHb R Panthenocissus gninquefolia humifusa + + + +
32 = 24 5 Pueraria phaseoloides -+ -+
33 Mk IR Cynanchum thesioides + + + +
34 A 2F Ipomoea nil + + + + +
35 B Humulus scandens + +

TE 7 TR IR TR X I A 3 7 2 R v i
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Fig.1 Species distribution of 8 communities
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Table 3 Aboveground biomass of vegetation on the three slopes

ik LEcte
2Y. 1 2Y.2 2Y.3 2Y. 4 12Y.1 12Y.2 22Y. 1 22Y. 2
FHME/ (gem™)  97.260  103.297  207.077 174.360 1201.443 1136.293 1215.777 1244.013
HEAZ Rt 22 3.014 3. 264 7.425 2. 260 26. 864 15. 549 19. 599 23.815
A5 FH Y 3.099 3. 160 3.586 1.296 2.236 1.368 1.612 1.914
FHIE/(gem ?)  333.247  401.753  321.033 308.920  256.621 268. 077 203. 860 194.133
AR brifi 22 6.886 3.185 2.739 3.562 2.707 1.963 1. 627 1.653
AR/ Y 2.066 0.793 0.853 1.153 1.055 0.732 0.798 0.852
M/ (gem ?)  457.173  558.383  798.110 783.280 1458.065 1404.370 1419.637 1438.147
HEHAIT P o 2 9. 804 1.019 28.786  13.949 26.124 13.915 20. 671 25. 464
A5 FRA Y 2.144 0.182 3. 607 1.781 1.792 0.991 1.456 1.771

TE R RYFEAR R FOA R AR A T b A2 Wy 3 AP B A SERE AR EAT ST IR S, HO i R R R

Y HEARE T+ RR R IR R B

Fa4 VBB ESLEYE

Table 4 Total biomass of communities on the three slopes

2

g-m

Ei=R 2Y. 1 2Y.2 2Y.3 2Y .4 12Y.1 12Y.2 22Y.1 22Y.2
o I3 4y 457.173 558. 383 798.110 783. 280 1 458. 065 1404. 370 1419.637 1438.147
R R4y 116.122 141. 829 202.720 198. 953 370. 348 356. 710 360. 588 365. 289

4 kk 573.295 700. 213 1 000. 830 982.233 1828.413 1761.080 1780.224 1 803. 436

25007 y=439.511n(x)+548.46 fid 77, B AP B0 P, TR R A R VR B R
PRl B o B 5 R TR IE KR S PR £ e
-m 8 1794747~~~ "8 ' ’
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Fig.2 Total biomass trend in different restoration years
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Tab.5 Vegetation carbon sequestration in different restoration years £

g/m’
EiERan 2Y. 1 2Y.2 2Y.3 2Y. 4 12Y.1 12Y.2 22Y. 1 22Y. 2
HEAZ 43.01 45.68 91.58 77.11 531. 35 502. 54 537. 69 550. 18
B 147. 38 177. 68 141. 98 136. 62 113.49 118. 56 90.16 85. 86
R Z 51.36 62.73 89. 65 87.99 163.79 157.76 159. 47 161.55
a1t 241.75 286. 09 323.22 301. 72 808. 63 778. 86 787.32 797. 59
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Analysis on variation characteristics of vegetation
carbon sequestration in highway rock cutting slope
with different restoration years

GAO Xiao-hu', LI Shuai’, Song Gui-long”, QI Yun-tao', YU Yang'
(1. Beijing Tsingda Greens Tech Co. ,Lid. ,Beijing 100084, China; 2. Shandong Transportation Planning and
Design Institute Group Co. ,Ltd,Jinan 250101, China ;3. School of Grassland Science,
Beijing Forestry University, Beijing 100083, China)

Abstract: [ Objective] The carbon sequestration of vegetation in highway slopes with different restoration years
varies continuously with plant growth and community development. In the past, few studies have analyzed the change
characteristics of vegetation carbon sequestration in small-scale, intermittent and independent highway slope ecologi-
cal restoration projects. [ Method] Three rocky cutting slope ecological restoration projects in the years of vegetation
resoration 2,12 and 22 of Beijing-Shanghai Expressway (G2) were studied, and vegetation carbon sequestration was
calculated by quadrat survey and biomass method. [ Result] The results showed that 35 plant species and 8 typical
communities were found in the area. The 2-year slope vegetation coverage reached 85% ,and the average plant height
reached 32 cm. These slopes had evolved herb communities and shrub-herb communities. The herb communities
were dominated by Gramineae, Asteraceae and Leguminosae (VCS: 241.75~286.09 g/m*) , and the shrub-herb
communities were dominated by R. pseudoacacia, A. fruticosa, H. rhamnoides and L. bicolor (VCS: 301.72~
323.22 g/m”). The slope vegetation coverage of 12 and 22 years was more than 95% , and the average plant height
reached 330 cm. The species increased significantly, all the dominant communities were dominated by Robinia pseu-
doacacia and Amorpha fruticosa (VCS: 778.86~808.63 g/m”). Carbon sequestration efficiency of gramineous
weeds and climbing plants was lower than that of leguminous herbs, carbon sequestration capacity per unit area of

shrub-herb communities dominated by Robinia pseudoacacia, Amorpha fruticosa, Lespedeza bicolor and Hippophae
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rhamnoides was far greater than that of herb communities. This was consistent with the existing research results that
shrubs contributed the most to the stability of slope vegetation. [ Conclusion] The conclusion could provide reference
for plant community design, highway maintenance management and vegetation carbon sink benefit evaluation of high-
way slopes.

Key words: highway ; cutting slope;ecological restoration ; vegetation carbon sequestration ; biomass
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Abstract: [ Objective] Rational grazing is of great significance in the sustainable development of alpine mead-
ows, but the effects of different grazing patterns on vegetation characteristics and soil nutrients in alpine meadows are
still controversial. [ Method] In this study, three alpine meadows with continuous grazing throughout the year, grazing
in dormant season, and no grazing were selected as the research objects. The changes of vegetation and soil indexes
under different grazing patterns were systematically analyzed. [ Result] The results showed that the vegetation height
and aboveground biomass were the highest in the grazing prohibition plots, followed by grazing in the dormant season.
The grazing prohibition significantly increased the coverage and density of grasses. The soil water content, organic
matter, total effective and available nutrient contents were significantly different in the 0~10 cm soil layer (P<<
0.05) , and all the contents of the prohibited grazing plots were the highest. Available nitrogen content was signifi-
cantly positively correlated with total nitrogen and organic matter content, significantly negatively correlated with bulk
density, and extremely significantly positively correlated with available potassium and water content (P<C0.01).
[ Conclusion] Continuous grazing throughout the year has not completely degraded public pastures, which requires sci-
entific management and effective restoration by the government and herdsmen. Short-term grazing prohibition and
grazing in dormant seasons are beneficial to the improvement of grassland productivity and soil nutrient retention. Pas-
ture with heavy degradation should be banned for a short time. For dormant grazing pastures, supplementary feeding
and early transfer are recommended to improve meadow -like grassland vegetation and soil in the East Qilian Moun-
tains.

Key words: Qilian Mountains ; meadows and grasslands; vegetation; soil nutrients; correlation analysis



