55 43 55 20 1) S & 7 i Vol.43,No.20
2023 4F 10 H ACTA ECOLOGICA SINICA Oct. 2023

DOI: 10.20103/j.stxb.202301290143

AR EV R TR, S es 220 R DR T I BE IR 9 15 3R VD M AN [R] R W B ik A B i k. A 25241, 2023,43(20) :8598-8607.
Ma L, Yan YZ, Yu]J W, Gong X Q, Li 'S, Zhang Q.Screening of suitable plants based on functional traits at different succession stages in Mu Us Sandy
Land.Acta Ecologica Sinica,2023,43(20) :8598-8607.

ETHRERNESZTDIHAREENREEED
i 12E

L R AFE, TEMA, FRAE FAE K R
| PSR SRS RV 010021
2 B B A B A R IEFISES 010021

BE PSRRI RWRE A AT A B R, 1S AR e 2B A OC B, A DI REMEIR B T R e A [R) 3R o
BRI A AF SR, PRV MR ) D RE IR MRS PRIE 2 IRV G %, A7 B 0 16 T AL REVR A2 A A, S AP v A 2 R e fe (R B e
Wt VISR BESEIX, J0HT T 1983—2015 45 (1] 7 iy S0 W Al 7 TR R A0 B CHEXT PRI A 7 f R 17, #8257 6T 10
AMEPIIIREVER BB & R U MR A, E— D0t e BRI VD AN [ ORR B Be 0 A A . WFFESR M. (1) TR R Y
TH RIS 509 =B B WV S B A iR vE U0 AR A 0 R 2 2R RS R AR O IR TR . (2)
PN TR R R O 9 RS g b R e A IR LR | L A U R R VR O O SCHE N R (3) FE T IREME
ARt 20 Flidh A= Ml TARIBEK AL, O HE — B BT 25 0K E R B2 4% ORI BT 158 G a1 504 R AR
=B R HRESS TG, W YA AR MR RRAE AT LIPS RIS A VD iR AR S R BB R R R AR S
PEft T —E IS SR

KEIR TG RV DHREIR Wb O i 5 A= AR5 T

Screening of suitable plants based on functional traits at different succession
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Abstract; The restoration of sandy ecosystems is currently a major focus of research in restoration ecology. In this context,
screening of appropriate plant species capable of growth in local environments is an essential step in vegetation restoration
programs. The functional traits of plants reflect their survival strategies in different environmental conditions, and the
selection of appropriate functional traits can help identify suitable species in an effective manner. Environmental factors both
drive changes in plant functional traits and promote community succession. Therefore, exploring the relationship between
plant functional traits and the environment in sandy ecosystems can help in screening species that can be used for vegetation
restoration, and can provide a theoretical basis for protecting such ecosystem using such species. This study was conducted
in Mu Us Sandy Land, and analysed the community succession characteristics and responses to environmental factors in 30

typical flying plots from 1983 to 2015. In addition, the target species in different succession stages were identified and a
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potential species bank consisting of 161 species of sandy plants and 10 plant functional traits in Mu Us Sandy Land were
established. Moreover, the suitable plants in different succession stages in sandy ecosystems under air-seeding restoration
were further screened. The results of the study revealed the following: (1) the plant community in Mu Us Sandy Land can
be divided into three successive stages; the first stage is the sand-fixing pioneer species community, the second stage is the
miscellaneous grass community dominated by psammophytes, and the third stage is the miscellaneous grass community
dominated by mesophytes. (2) Redundancy analysis showed that soil factors were the primary environmental driving forces
of community succession, in which total nitrogen, total organic carbon, and nitrate nitrogen of soil were the crucial factors
affecting community succession. (3) Finally, based on the plant functional traits, 29 species of plants suitable for growth in
the sandy land were selected for vegetation restoration. The plants that could be considered to be in the first, second, and
third stages of succession were Bassia dasyphylla and Salsola collina, Calamagrostis epigeios and Cleistogenes songorica ,
and Saussurea amara and Artemisia scoparia, respectively. The results showed that the study of functional traits and
environmental characteristics at each succession stage, as well as the rapid selection of candidate species based on
functional traits for restoration of degraded ecosystems, can provide references for identifying suitable species for restoration

and reconstruction of sandy vegetation in the future.
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EVKZE Bassia dasyphylla EliEs 0.10 KrBe 1 B 2
JZE Chenopodium aristatum 0.05
¥ Salsola collina 0.05
3 IC Corispermum declinatum 0.03
ZFHIEENR Salsola ikonnikovii 0.02

AWTERE T RA RS RN 6 Ry B AR Rl SO — B BUA H AR R AT D 4
e, WVbTE S IS PRI ARIR /N B R IR AR AR JORREE B H AR R R

http ; //www.ecologica.cn



8606 JAE = 43 4

R ZE R IR AR A BHE Y, A B0 1 WK AL BE 7, 1 28 P Az < R AR W) 76 G B B ¢ O B L 3 4
T3 HOR =B B AR R R F8 0 e AR R IR AR AR B B R R R B, RN I A
FERGEH B BAT A RE TR0 , 7RI BT AR I 2 95 200 BARPI R B RS AE HE— D IESE T DI REVEIRE T %
Py NBAE AR A R GBI RO 5 AT ST L 15 H AR Bl BA R DL T 0L s 19 15 A A, R —
WrE IR RAFR 3, BRMEY 2 AR I AR R IR HOR & G, iy 4 /N I R ek
BAMIEN G, RAFHEYIMR R KIS AR Z 5 5y BE, B 1 FERAK, WHE B SR . i AZE
FE ARABHEYIE G B —Br B o)~ — B Bad JEmHE o v ik A= Uy db . RS = BUE MY R 2, %
RHEYIFE B BE LA BT R = I3 OR3GO RIS R R TR A A S R R B 2 H A
NG 25 PRI RE T R

ASBIFSE BT 5 10 64 365 A= P Rh m g N T B AR e Pk O I B (R % 5 58, I o — By BE T e 25 VK3 BB
S HUSEAR R S VAR . RS B BT T et R T R AR IR BE A IR RARHE Y . R TEA
W A B B e A RE D O SGRHEA PH TRR AR B, T B A AR N AT Bl T A [ 3 R B B A
PR ik nl P —RE AT Al . AR AT nT AR SR AL RIS R 24 b nl M b i 5 25 vk 3 n]
5 HA— AR BB RASBHEF FORI B BB Of 7 ROV AT REAE B K SR AR AT B (SR TT R
S PR AT AW 2SN TR Y 35 AR AR A HEA T S I AR L R 5 T S 1 PR 35
Frik e, szt n A = v 1

S 2% 3Lk ( References) ;

] EiE, KRR REVEAB R AE T S —— 1L A RS ST, T EPMEE, 2003, 23(3) : 209-214.

1 EH, Bk, HEGR. PRV AR, EDEL 1999, 19(4) : 299-311.

[3] A==, kXU, THEE BERVHASBEZIVR SR, KRS, 2006, 13(6) : 239-242, 246.

] RME, PEGRBC, B S BRI ZS B R R AR 2 R M T vk K AR RiE A, 2014, 34(3) : 201-206.

[ 5] Andivia E, Villar-Salvador P, Oliet J A. Climate and species stress resistance modulate the higher survival of large seedlings in forest restorations
worldwide. Ecological Applications, 2021, 31(6) : €02394.

(6] EBIA, Brr, BHIY, DRV, BRgE PIEILEARHDE it O R T A S W 7. A2, 2005, 25(5) : 1012-1018.

[ 7] Ho KV, Krsel-Dulay G, Tolgyesi C, Batori Z, Tandcs E, Kertész M, Torok P, Erdos L. Non-native tree plantations are weak substitutes for near-
natural forests regarding plant diversity and ecological value. Forest Ecology and Management, 2023, 531 120789.

[ 8] RIAR, SRICH, KR, BTNtk P Eh 150 8 AR AR O 1 S A Z REVERIT ST, R2F2%4R, 2011, 1(5) : 34-37.

[ 9] XUAA, FMERE, Mgk, % =k, I, JEdkte, R, XRICHE. JTREJORIIZ R 3T 1 225 X Bl S A P 25 & W E I iR R/ 1
BRI E. N SR YR, 2022, 28(3) : 770-778.

[10] Ostertag R, Warman L, Cordell S, Vitousek P M. Using plant functional traits to restore Hawaiian rainforest. Journal of Applied Ecology, 2015, 52
(4) . 805-809.

[11] Stokes A, Douglas G B, Fourcaud T. Ecological mitigation of hillslope instability: ten key issues facing researchers and practitioners. Plant and
Soil, 2014, 377(1-2) . 1-23.

[12] Diaz S, Cabido M. Vive la différence: plant functional diversity matters to ecosystem processes. Trends in Ecology & Evolution, 2001, 16(11) .
646-655.

[13] YanY Z, Liu Q F, Zhang Q, Ding Y, Li Y H. Adaptation of dominant species to drought in the inner Mongolia grassland-species level and
functional type level analysis. Frontiers in Plant Science, 2019, 10: 231.

(14] 28, /R, VA, W03, TRAT, AR, JET IR MR i IR 5 S A Y 0 5 oKk BE D1 0P 4. BH AR 2274k, 2012, 23
(12): 3288-3294.

[15] Modolo G S, Santos V A H F, Ferreira M J. Testing for functional significance of traits: effect of the light environment in tropical tree saplings.
Ecology and Evolution, 2021, 11(11) : 6480-6492.

[16] Bochet E, Garcia-Fayos P. Identifying plant traits; a key aspect for species selection in restoration of eroded roadsides in semiarid environments.
Ecological Engineering, 2015, 83. 444-451.

[17] GBS, BAraAk. B IE VDB AL B b AR A O SO R . PP VB8, 2000, 20(S1) : 8-15.

http ; //www.ecologica.cn



20 14 IR AF T IIREMRR 9B S R U AN RO B BOE A A4 07 vk 8607

[18]
[19]
[20]

[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]

[29]

[30]
[31]

[32]
[33]

[34]

[35]
[36]
[37]
[38]
[39]

[40]

[41]

[42]
[43]

WRHE, ZFAL. T EIE X T ALY R A R FLAE S 2L ST . I AR S 254, 2003, 14(9) : 1451-1456.

R, WP, B, FEER. BURID U MRS R 2 B IS AU S SRR RHAE. T VDB, 2022, 42(2) ¢ 194-206.

SCHE, R, AR, ErOk, EWE, BRET, BIRE, MR, i T R R A R I TR R SR S PL. AE S, 2015, 35
(17) : 5822-5833.

TRIGER. TR ID LA A PR S BT BB Ut 224, 2018, 8(5) : 55-59.

XEF. BORDH CERPEOEITSE. PR, 1996, 18(4) : 24-27.

JRIUEE ) AR, sk, REIR. BRI HIR SIS 5 AR 54 (8] A MR RHIE. 25244, 2013, 33(12) : 3774-3782.

XFRBE, T 13 Z VD b BF A W ECAE ) B ST R R HWESE. VAR Be 24, 2006, 21(4) : 158-161.

MRoETE, IKBHE =, R ILAE, M 2K Beta ZREMEDISTIEIR. AW 2 M1, 2010, 18(4): 323-335.

Petchey O L, Gaston K J. Dendrograms and measuring functional diversity. Oikos, 2007, 116(8) ; 1422-1426.

Gower J C. A general coefficient of similarity and some of its properties. Biometrics, 1971, 27(4) ; 857.

SO, XUHE ) RESE, JRMEAK, ZRLUE, XIFA, WE, 2, TR, EER TV RIS KON RIVRE K BRI R IS S Bl 5 1k A
rhgRll 2224, 2020, 39(4) : 46-56.

XIZER, e, TR, ZkEE, S, 4100, ZMEE, 23, EERFOR DI EE 18 YRR IS k. ESHW,
2004, 24(8) ; 1734-1740.

2R, R, BSoRt, RIS, A1, X BEEVDH GRS, TRXEE S, 2010, 24(3) : 190-194.

TR, PR, AR, KAAE, BEAE DT, SRR, TR LA, ARaRAL. AN BY B RE AT HE N S et hRE YRR R . TR
X HBBE, 2022, 45(1) ; 176-184.

JE R, ARAEAS, EEAE, RUK. SEBEGIN I — AR BRI T R A AR AR AR, 2021, 41(13) ; 5425-5434.

RO, ERIFRA, SRR, B, Bk, X ESL, 2R, W0OT, RS, MR, Wl k. B RS R EERT +
BEFROy 23 IR S bk, REHbAEAR, 2021, 29(9) @ 2040-2048.

MR, T8, T, ik, TRR, B, 25530, #ER. BURID D HAE YRS YR 2Rk KO = N R, b atbkal K2z 2440,
2020, 42(5) : 106-114.

ZEoe, AR, kT, SRR W AR RS AN A A A 2 AR (k. H 8RR, 2010, 47(2) : 295-302.

Narteh L T, Sahrawat K L. Potentially mineralizable nitrogen in West African lowland rice soils. Geoderma, 1997, 76(1/2) ; 145-154.

S RRIEAR, SRSy X2 B SRR Y IR A ). AR B, 2004, 24(2) ¢ 372-378.

I, N, TKRIGIR, RIRRY, MR FEERIYIM oK o R BRI AR AE R HAR DGR, AL B, 2013, 49(2) ¢ 153-160.
KA, BORHE, FIEAE, 2R, SN, TR R A 7= T Kbt i SRR AR Z IR B 0C R BT E A . AAREBLEIR, 2020
(1) 63-74.

ZWEME, WA, WM, WY, BI0T, AR BYRUDHAMCRRIE O BRI R YR SR DIRE R R R R B 2R, B
LZHENE, 2022, 30(5) ; 18-28.

K, LR, Nfd. BriE 10 FREERLR T R R R SRR A 45 BT ST M)A AR, 1998, 22(2) : 164-170.

Wit , W pEoT, R E, SRAEY, R, FEBAN Y R IRI O R A K SRR, TRV, 2002, 22(3) ¢ 288-291.

XY, E LR UDHMIY TR IR A STT R RIS, TR XA ATST, 2006, 24(2) . 183-188.

http ; //www.ecologica.cn



