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Ratio of dominant dust retaining plants in waste dump of desert
open-pit coal mine based on CATS model

LIU Qin, YANG lJianying, HOU Jian, TAN Jin, ZHANG Minghao
(School of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China)

Abstract: [Objective] The dump of open-pit mine in arid desert regionis easy to produces and (powder) dust
and cause air pollution. The purpose of this study is to obtain the ratio of dominant dust retaining plants and
species in the restoration community based on the simulation of Community Assembly by Trait Selection
(CATS) model, and put forward the vegetation restoration strategy. [Method] A quadrat survey was conducted
around the waste dump of Wuhai Xinxing Coal Mine in Inner Mongolia Autonomous Regionin August 2020 to
determine the trait values at species and community levels, calculate the target values of functional traits, and
substitute the dust retention function and root volume of plants into the model as two factors. [Result] The root
volume of plant species was inversely proportional to the dust retention per unit leaf area. The root volume and soil
water content was U-shaped. The simulation results showed that the highest relative abundance of each species
was Salsola collina and Peganum harmala, with amedian of 0.41 and 0.32, respectively. [Conclusion] To
plant S. collina and P. harmala in the dumping site with the relative abundance ratio of 6 to 4 is beneficial to
dust detention, which can also explain some mechanical problems in vegetation restoration and provide

reference for other studies. [Ch, 2 fig. 1 tab. 40 ref.]
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1.1 FAREEHR

9T (38°35'44"~40°27'01"N, 105°57'15"~107°48"21"E) i TIN5 iy HIG X PEHK, iAb &5 7m) [,
K. AL SRR ZHirAHEE, PEARITRIE M, mE S T E N Bin XA e, SRS b
A, FEm UL, AT 2 kAt JemdtE M BRI HEERWL . FR ILZ EDE Rt
WA, SHElTAL TR, 8T MBI Rk A, BEEEIRAOE, AFIELDFH, FKT
B2, BAGRZER AN 9.8 C, AR FHREKE 157.9 mm, P42 %0 3249.0 mmPY,
ZAENEREE R 42%, BRGNS 2.7 mes™' o I X AUAE BRI DA SR B o B, o AR B £
¥ Stipa capillata . ¥ &€ Salsola collina. %%3¢3% Peganum harmala. ‘K ¥E Olgaea leucophylla, V578
Artemisia desertorum . % VK#E Bassia dasyphylla %% .

WEPE ST B 4 SHE L E AR . 4 SHE S0 TH0 BB, rdbEm ,
Yot 380, e A mIRE LS 1~4 GUE N 25 m, 5 AR 28 m, 5 6 AFTIETEHE L.
LA 2 SR TRIAT S, 53 A 4 G ELESRATAE - BOERF . R S A
ZICVPHN Salix cheilophila V> BSR4, 8 LR L 50 em, JFRCEWE RS, 5 AL
6 & B oA #EAT IR BN, TR B YL AR A K 80 L Caragana korshinskii . 258 15 Medicago
sativa, PRV Artemisia ordosica. UMK ILTTF Hedysarum scoparium 2% , A6 B ] 4340 W AE Y 32 20
Ub3%& Agriophyllum squarrosum . %5 0KZE | FZEERA 5 Halogeton arachnoideus % .
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XA AT RAE . ERIEACEO I, H CATS BETBUE I Ax=b HiF%, Jirb A Sy RBOERE (14707
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152 #pArai MRAEEYET A REYM, EEESAERN S Y, Wk 1) s,

153 Btk B AL (Ty) RS HADIRETEIR HARE (To), X L8 FH AR ELN v 7220 Rh 2 h D RE
AREARFEF N . X TR, R 20K &5, a5 RETRR Cyy 5 BRI By 2t 0]
FSE A&, BR B ASRA VA AR BWIR B FRME (Tha). X TAEY AL A 220, A AR R
e B P T AR 2 P PR e B LA Dl A SRABL R 7 1) B T AR A VIR FAPR(EL (Tr)

2 HERGAH

21 EYMIREMERS R

WX 14 MEY LRI A, SEHCT 22 R o SAEYIFR, O B R 0% B TR 2R B AR
PRBEATINE o i 1 AT MRAR S B AR AR i R O R . B3R . RISIT Prilotrichum
cancscens . BI/RIEMMELL Aster altaicus YR AL AR L RHGE . RAFEUN; 5 1k 3 i
Mz, B Saposhnikovia divaricata . 3%5¢3% . RBER[14¢ Asparagus gobicus 3¢ 3R A7 M- i) FH I 4
B ORISR YR O Echinops latifolius . V31 Artemisia frigida . V%2 Allium mongolicum 1505
TET AR 28 e AR AR AR50 2,00 g-m 2 1 0.30 om®, 301 B2 Pk T AR 2 i FAR IR AR B/ s R
ol g BAST I T AR 2 B FARAAR AR 433128 5.00~35.00 g-m ™ i1 0.50~5.80 cm’

x1 EYFIIEERE

Table 1 Functional trait values of plant species

I T L T e e PP e A AL ALE
(g-m™) (g-m™)
1 HEX 0.65 35.36 12 VA 0.57 2.34
2 BREIT 0.21 32.17 13 WET 0.80 1.99
3 FURZEMEAE 0.97 32.17 14 TiEEE 0.56 1.81
4 UK 1.10 19.91 15 B X 5.92 1.52
5 WERLREDR 0.36 15.78 l6  REEXR[TA 5.46 1.43
6 E 0.59 11.98 17 YR 0.19 1.20
7 RTRE 2.90 8.10 18 KMEL 1.35 1.20
8 WBEN 1.35 6.30 19 BREEE 0.54 1.04
9  IREEE 5.85 6.14 20 VPR 1.88 0.77
10 dEREE 0.22 5.01 21 D 3.11 0.60
11 R 0.14 2.98 2 W 2.74 0.35

YLBH . W8 RS BRI Zygophyllum mucronatum . J VW Salsola ruthenica . F&F % Cleistogenes serotina. W21 5 .Oxytropis racemosa .
M5 5 E Hedysarum scoparium ., ¥ 5T -Sophora alopecuroides . il 5 & Astragalus grubovii, J5¢# Peganum

nigellastrum . VY #EPsammochloa villosa

22 Cyy 5XEEKENMEXHESH

W 42 DEARFEITH Cyy 5 HIEEKEHITMINZAN R, KIPE R “U” BhZsrf (B 1), Uit
BEEIKE 1.1% Mo, Cyy B RIES K EIGINERE/NEIE K. B Cyn() 5 HIEEKE () A5
TRHRBOE R y=20423x7-446.49x+3.246 1 (P<<0.05), Kkt 3 B S OKEMRA T BITE, LS5
KA RE VR IR TR AR HARE (Try) =2.85 em’s
23 ET CATS REBRIMEXN 2 E

R Al A5 U015 3] 1 R A AT ) A Vi (R AR AR FRMRIR HE AR (Tr) FNTAEE B BRLASL I T AR 28 s PR H FR (B
(Tra), VIS 22 Fka Wy AR AR BRI B i T AR 20 B, ] CATS BERNG B i & AE D R AR X 2 B2 (K] 2).
HI P 2 AT UL . S5 SR ANGR S % 0T AR 2 BE R, TR B 0.41 F110.32, TR ZE Ml . B AL
PRIEIT . ROBER T4 B M X 2 B2 4351k 0.05, 0.04, 0.01 A1 0.01. HALYIFIAHXT Z 0 0. X%
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Figure 1 Relationship between Cyy, values of root volume and soil =
moisture content Py Ff

B2 HpFAR S A
Figure 2 Relatively abundant distribution of plant species
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AFHELI 5 E , Rl R KRR . YRR Z0iae R 5 1 EKEA G, om 55
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R, 2 HIETRAM PRARBIRKRE, TYRAR R, RS R A | A A
YRR TR ant, SR ARTE S, SRR R R 2ok 5, Ik 50 A il
WA E T 5 hE i, 2RI IR A i AR R AR . AR R 3 ™ R A5
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Dysophylla yatabeana, WA W H FI B RHLSE T2 . Sk R A AN 2s 1) e 7 vk 07, XF S T R
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BRI Y SR, BN AR PR EE S5 T BBV e L A9 BITEHE L 0E AR B IRGETE . ESEE
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