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Abstract; Aerial seeding is an important measure for vegetation restoration in Mu Us Sandy Land. It is of great significance
for the sustainable restoration of Mu Us Sandy Land to clarify the dynamic changes of aerial seeding vegetation and
understand the response of soil environment to vegetation changes. In this study, the method of spatial sequence instead of
time series was used to investigate the species composition of plant communities with different aerial seeding years (20
years, 40 years, 50 years, 60 years) in Mu Us Sandy Land. The leaf thickness, specific leaf area, leaf tissue density, leaf
nitrogen content, leaf phosphorus content, specific root length and other functional traits of each species were measured.
Based on this, all species were divided into three functional types by quantitative classification method, and the variation
characteristics of plant functional type composition and soil physical and chemical properties with aerial seeding years were
analyzed. The results showed that ; (1) According to the C-S-R triangle theories of Grime, the three functional types have
different trait characteristics and environmental adaptation strategies. The functional type I plants have larger plant height,
leaf tissue density, leaf nitrogen content and root nitrogen content, smaller specific leaf area, and tended to ' stress-

" strategy, representing plants such as Hedysarum scoparium, Hedysarum mongolicum and Artemisia desertorum.

competition
The functional type II plants have larger specific leaf area and specific root length, smaller leaf tissue density, and tend to
be ' competitive ' strategies, representing plants such as Agriophyllum squarrosum, Grubovia dasyphylla and Setaria viridis.
The functional type III plants have larger leaf thickness, leaf dry matter content and smaller specific leaf area, which are

" strategies, representing plants with Poa annua and Leymus secalinus. (2) With the

biased towards the 'stress tolerance
succession of aerial seeding vegetation, the functional type II plants showed an increasing trend in the whole vegetation
succession sequence, gradually replacing the dominant position of the functional type I plants in the community, and the
proportion of functional type III plants decreased annually, nearly to the point of elimination ; (3) With the succession of
aerial vegetation, except for phosphorus, soil organic carbon and soil total nitrogen content increased gradually, and soil
moisture initially decreased before increasing. On the whole, with the development and succession of aerial seeding
vegetation, the proportion of aerial seeding species decreased. Functional species such as Agriophyllum squarrosum and
Grubovia dasyphylla gradually became the dominant members of the community. The aerial seeding vegetation gradually
began a near-naturalization process, the soil moisture gradually recovered, the nutrient accumulation showed an increasing
trend, and the community structure was more stable. With the extension of vegetation succession time, species that can

efficiently utilize resources for rapid growth have replaced species with low growth rates and excessive investment in

defensive structures as part of their adaptation strategies.
Key Words: Mu Us Sandy Land; aerial seeding vegetation; plant functional traits; functional composition; soil factors
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Fig.1 Distribution map of study area and information of sampling point
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Table 1 Basic information of aerial seeding plot
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Table 2 Indicators and significance of selected plant functional traits
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Fig.2 Classification of plant functional types and differences in trait characteristics of aerial seeding vegetation in Mu Us Sandy Land

PFT1 . SORERY T Mi4; PFT2 . THAERL T A4 ; PFT3 . THAE I TMAG A 5 # # % 5 P<0.0001 ; s % % P<0.001; s * % P<0.01; % P<0.05
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Table 3 The relative proportions of three plant functional types in different successional sequences

v ) ; S CIB AR, AR RER L K %

- BAMC WA GRERR Ml B o

TR AE R B LR 1] % Percentage of three PFTs
X Number of number of Dominant K X

Time/a L. . . Proportion of aerial
sampling sites species species . PFT 1 PFTII PFTII
seeding plants

20 3 6.00+0.00 AERE BERR VD 45.12+10.46a 52.49+17.48  37.72+19.18 9.79+2.20ab
40 3 8.33+0.88 TR BB Vb 28.32+4.88b 38.13+4.59 44.14£3.91 11.62+4.81a
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60 5 8.20+0.97 AEHE BERR VD 7.36+2.96¢ 28.19+13.50  70.07+13.08 1.74+0.87¢
F 1.547(3) 10.116 *** (3) 0.739(3) 1.693(3) 4.535%(3)
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Table 4 One-way ANOVA of community coverage, soil moisture and soil nutrient changes during the succession of vegetation

. v o i e e T LR TIELA T e A L RS
AL e £ W bk kAU . - -
. . . . Soil organic Soil total Soil carbon Soil total
Succession Number of Community Soil . .
time/ le point o sture/ %% carbon/ nitrogen/ and nitrogen phosphorus/
me/ a sample points coverage/ 7o moisture/ 7o .
rer i (&/kg) (g/ke) ratio (&/kg)
20 3 20.00+12.65a 1.77+0.86ab 1.70+0.24ab 0.11+0.01b 15.48+0.85 0.16+0.04
40 3 12.70+4.75b 2.43+1.32a 1.52+0.20b 0.10+0.02b 14.76+1.00 0.15+0.02
50 5 20.52+7.77a 1.16+0.52b 2.15+0.76a 0.14+0.04a 15.35+0.69 0.15+0.02
60 5 21.20+4.35a 1.93x1.01a 1.90+0.50ab 0.13+0.03ab 15.10+1.64 0.15+0.01
F 3.924%(3) 4482777 (3) 3.010%(3) 3.1147(3) 0.723(3) 0.088(3)

xxx P<0.001; # %% P<0.01; * P<0.05; 355 M IECFE N H g

£S5 CHEERREIREPHEHAEERKES TEE TR S OEKRE

Table 5 Linear regression model of community functional traits and soil factors in the succession process of aerial seeding vegetation

LETN B ] A AHRREL P -
Traits Linear regression model R?

PR Height H=35.585+63.99850C—904.447TN 0.504 0.001 13.138
IJ5 Leaf thickness LT=0.039+0.111S0C 0.350 0.001 10.875
I X Leaf area — — — —
He T A Specific leaf area SLA = 16.626+744.704SW 0.243 0.030 4.875
H2H LR E Leaf tissue density LD=4.977-0.791S0C 0.222 0.048 4,035
F4) ffi £ i Leaf dry matter content LDMC =0.555-1.482TP-2.596SW 0.368 0.020 6.030
1% Leaf nitrogen content LN=23.150-391.657SW+348.876TN-19.731S0C 0.538 0.027 10.296
I % B Leal phosphorus conrent LP=3.715+23.953SW~10.648TP 0.477 0.003 11.361
AR K Specific root length SRL=7726.2785W-52.901 0.409 0.000 15.423
R LI Root tissue density RD=109.4335W-0.469 0.429 0.000 17.405

A& & Root nitrogen content — — — —
HW £ Root phosphorus content RP=0.905-0.114S0C 0.328 0.003 9.270
SW . A 47K 53 Soil water; SOC : -3 HLIK Soil organic carbon; TN 44 % Soil total nitrogen; TP : +- 34 Soil total phosphorus ; —F7R i #I
RS 18 25 (P>0.05)

3 it

3.1 BL RV R BT REBY A L A
XF B B R Vbl A e = A RE LA U AT A (3R 3) A RR I 7R 0 4], S g i
I 3 5 40 BT SEAAB ) o5 I, Bt T I 1] ) A <, FC LE ) 2 3 e, T D e 2R I 5 4 U0 3R A L )
KO AR PP AR B AR S0 N, 238 50 4R U QDI BERY 1 AR A9 3tz . X2 PR A 1 38 B 40
HY Bl TE] 38 S b T ALK AL AT A B DA X, O A A A i AR I T AT RE L RO RERY T A AR AR
1R, JCA AR BE I B IR TR AL T O BR AT T, e G VR F s 20, A i R AR AR & S sy R AE K R
Uf A O AL S R R RN RS, LUIE NP, DR S S B A S i S 4 g . (HURBEE KA
AR RR I IR A 4 | A= 35 el 5 B U A3 1 P B — R R Bl 1 i) 52 47 HAl A SR R (10
¥ UKEE) AR SRR AL T RIERNT R AR P AR I RN BUR W X H K A 3R OB IRAE
BRI SE AR, F5 3T AE B K TR A BRI R ) D AL T ARy DA He it il BRI AR AN, 3743 AL
RCRBR , T EEH I 21 1 A B8 1 BAR AR ICHEIE N se s 2 BEIRTTHE IR B Ik, il e, Dhae ! |
8 — S8 SRR 00 A 2 B B 1 5 A R O 24, AR AT W B L SRR RO B A (3R 4) XA
BRI B AT A AN EFL ™ T AR R, AR LATE OB K 3, AL L T AR 2 o D' R i 2 ) e 1 i
I TS AE A T AR e R AR, AR AR 2, EARIIAL TR | HA B I Ll - 1T AR
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IR WO TR, A REAG R BOE I . WA i e P e o g, S D e 2 T A B f A7 A
(SR, 1 B TR 70 53 A FA SR o3 Ut/ E AR SO B A B SR A T 51 A e L, S 4t o i 1
P F M, Liu A6 e A A ke AR [RGB BTSRRI D i
JERORI AR R MR 2 AR OS5 £ 58 R T — RV R AR IR SR AR AL 5 TS I
Ay IO I HEOR PR A 2B B 3 S R 3R5E JE0T B LI T BRI AR A7 i AR 6, SR T e 2B K
FRAYTEIARIDCRNS . AT DI RERY T AR e SRR 5 A AR 1 e IR BRI | I LA 1R Dy g 2
LAy R gz, i 2 R AR 40 552 g R g A A i 2 ek, 2 B BT | LB T e T
JEr 938 H i TR A S5 DA FT B ph T R e VR 2 B SIS R B iy HLE ARV AR R R I
(R AT G ARG AR B AR IR S RN BRI A7 935 G0 T R TS T o T AAERR SR 0 E o AX
AR S YRl BE L LT B AR VD A = B R T BEKIRAH B 9 A I (R 30K IR AT AE, 2
IR THI BRI R, — LB RAEKIY 2 A FIE AR TR | SR 0 R SCHE Ak WA A o T o 2 1 L
B P, AR BES SRR RS WY, AR R AR T AL R B ILAR et B i
R AP RIBES R HOK Y BB AR AR
32 BOHEVH CRBABRTE AR 1 HE T 5

LRV HA W DA T3 IR S RFER R, SEUZX T RG™E , SHOK R HI 200 R K
(BT 7R TSR R SRR A v 1) L K O3 e TR ) T v B I RS 1k 2y
HRMEZ TGS X GBS B T HOK O A R — 3 A, R L 5 AR T
G B, IR SOC 1 TN 7y B3 B ER W, e G RRAR B PR S0 1 2 35 53 B B W S 1Y
SRR, O AR R RSB AR BRI MR P, X B VD R R B e o
R DD REVEIRIES TSN TR 50 A7 (3 S) , 2T+ HOK G | s 5 A - Bl 5 f 2 S i 1 IX sl 49
PR DIREMER A A T2 A 7 JEHCZ X bR R IR L HOARAS ARZLZUVE A I 2 52, b 12
ZKG3-5 HOIT TTARGE B0 25 TEAHOG | B T i e T MO O 2 PR BB R RS SEA 1v) 380 5 i ey LU T PO
DRI IR YA AR R AR I S SCBUE A7 FEAHA A, X S0 AT A R R B A P T
PILC I BUE RO SR B AR R — 2, AT AR O RS2 SR o Wt i, BT 2 SCR) AL /s EE T AR
(AN 3K AR BN 3 [ S B F i+ K 93 58 R R M DX A I AR PR AR GG B, B3
HRA B LT TR AR N B R AP R I T e 0K S W SRR OC, B K
SR HOVRS R T B /N 35 T X B g S AR SR A R o D RE AR P B S 5 R
— B A R HOK IR Z WX ARSI R B e T ORAFEE 2K o TR oK 3 AR J Py g
R AR B AR g, I8 R L BRI 28I A R OU T 7R K A B 2
B2, B VAR LERT BB Ty ot AR, SRR R B2 L S it AR08 R AP A i A 5
HOKOY A RA — e LA o ] e i AR (AR IS DL, I 5 25 B iy e i B 22 19 &5 1) i
TAARM MR 1 TR MR A SRR A R 0 e DRI A AR iR PG & B, S TH 2, B
TR IEAT ) SRR A8 9 22 PR, ORI DR SR 7 7 9 2 B R 0% o AR P T DRl 7 P R IR SR
AR T AR AR R T A 8 A B S R SR
4 Zig

WA, B LM AR O T A D KOy | AT LA - S i i U T RE PR (2
SIOICHE T IR o T R HOK S IR0 SE R AR 0 LKA D) ) AR TR AN (8] B Be A B AN Tl 1Y
DY RERSAL I, SR PRI PR R SR e (B 25 AAR ) B AL 2 TR S 4, R 5 v A5 FH TR0 B A 4 (19 2R
AU A U TR AR T E AR O ORsr B > AR AR T D RO BRI, BT 3 25 VKA
AR F AR DRI A R R R BOE T AT A A AR . R IR X VA F5 03 i A W
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R RBUER, bk 55 kA S MR YD A AR R AR R BB B TANE AR . X UL KRR AR (5T RS e it
TRV Y ZE R, DL PR O A S S B T R A B AR R R AR R SR, B, R BB A
IR PR T K BEIAE , ST [ AR R AR Ok R4 i AR A3k 2, S i eV AR TE AR E 1, A
PR S RGBSR, N BRI A S R G AT ek AR 4 1T B
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