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Abstract: The study of desert plant community construction mechanisms can help to protect the plant resources of the desert
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ecosystem and maintain the balance and stability of the system. Based on the combination of phylogeny and functional traits,
the plant community of the desertification closure reserve in Bohu County was used as the research object, we set up the
samples on different slope aspects ( between hills, shaded slope, and sunny slope) of the longitudinal sandy monopolies in
the research area, and investigated and measured the functional traits of plant community species and soil factors. Then we
examed the phylogenetic signals of functional traits of plant community species, analyzed the expression patterns of
phylogenetic and functional structures of plant community species in different slope aspects, and screened the environmental
factors influencing species coexistence by using principal component analysis (PCA) and linear regression model. Thus we
further revealed the driving factors of species coexistence in arid desert ecosystems in the study area. The results showed
that: (1) the vegetation in the study area was mainly dominated by drought-tolerant shrubs and Chenopodiaceae herb; soil
factors were heterogeneous in different slope aspects, and soil nutrients and water were more abundant between the hills and
shaded slopes. (2) the phylogenetic signal K values of 10 functional traits of plant community species in the study area were
all less than 1, indicating that the functional traits were less influenced by phylogeny and species functional traits and did
not show phylogenetic conservatism. (3) the phylogenetic structure of different slope aspects tended to diverge, and the
limited similarity played a dominant role in plant distribution; the richer soil fertility between the hills and on the shaded
slopes was the main reason for the divergence of the functional structure of the species, while the functional structure of
species on sunny slopes showed aggregation effect, and habitat filtering was the driving factor. (4) the linear regression
model between functional diversity index and environmental factors showed that the effective phosphorus, soil water content,
and organic matter were main environmental factors that significantly influenced the species coexistence of plant communities
in the desertification closure reserve in Bohu County. This indicates that soil water and nutrients are the main constraints to
plant species coexistence in arid desert ecosystems, and the drivers of ecological niche differentiation differ between slope
aspects, and plants change their adaptation to environmental changes by shaping their own functional traits phenotypes.
Therefore, in the process of sealing and conserving the study area, the soil moisture, nutrients, and soil seed bank of
different slope aspects should be taken into account to realize the artificial afforestation and tree nurturing to achieve the

improvement of the ecological environment in the area.

Key Words: community construction; functional traits; phylogenetic structure; functional character structure;

desertification closure reserve
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BANRIVE 28 3 AP R P0R 3—5 7 BBVR T R E AT A SC T BE MR AR Al e I 313 L34 (8, R R
#5 LR M L (SPAD-502, Minolta Co, Japan) , ¥ i ik , I i - -2 28 5% 1 (SPAD ) ; 28 AVRS BE
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Fig.1 Schematic diagram of the study area
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B Alhagi sparsifolia

SR AR T AR I ] R Al B o) 2 A 2

MEGA7.0 ARG R T (B 2) o ASBFFE I H2 BEEARENIHNRSR S

Tk A ARG RTINS BR 8 ( Ephedra przewalskii) Fig.2 Phylogenetic tree of plant species in the investigation
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P A B AR A 2 o R IR B 16 B2 A 0 58 A R 5 Ephedra preeualskit)
PYLE (Artemisia ordosica) R (Haloxylon ammodendron) YP33%E ( Calligonum mongolicum) (2 1) , BAK I,
AT 1) A A SR AT 52 (R VD TR A ) INHE R — PR 2 N B R B AR Ry 2, e 1 1T 1 WA U e A
PIXEREE R T RS S  FE A B R A TS R R T —
22 MHYBEBEYRIRIERNRE KBS

I 2 AT AR DA RE AP Y 10 DIDREHIRFE PRIy K /DT 1 R ARG BRI RE LT
PRaypE. by kS RN B2 1Y LU BEA LI B R B 55 1 R K B 15 5 (P<0.05) , HAx 9 DIIREMEIR
KRERRD BENRGERFRE S (P>0.05) , B IX BUE Y 5 G0 E 46 0 5 0TS [8] D) RE PR 1) 52 e 2 8 A
[, R it i 2 e ARG S R AR A B AR 52 R G AL 2 M B/, TR BUAE T B XA BT - A T A D B
PEARA I 008 [R) 35 07, A D e IR A AT — o W AEORSF I . iR ik S R L R KT G5 (K<1,
P<0.05) , Vi R G & B IR AT (9 b (H LI RE MR R %O R OMBiE , MR & RE K T 5 54
AT DA A E R DR DI fe RS M R R L B A EA R 2ZER

x2 EYIEERNRZRERFS
Table 2 The phylogenetic signal of plant functional traits

HIBEMIR Functional traits K P IHEMR Functional traits K P

Fk# Plant height/m 0.049 0.843 5 7K i Leaf water content/ (g/kg) 0.096 0.681
MJRJE Leaf thickness/mm 0.231 0.561 LT AR Specific leaf area/ (cm?/g) 0.462 0.094
4% SPAD 0.314 0.249 Bk & & Leaf carbon content/ ( g/kg) 0.851 0.011
HFH Leaf dry weight/g 0.024 0.993 A& & Leaf nitrogen content/ (g/kg) 0.353 0.157
-4 F & Leaf dry matter content/ ( g/kg) 0.094 0.726 || M- A B Leaf phosphorus content/ ( g/kg) 0.673 0.123

SPAD: Soil and plant analyzer develotrnent
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3 AN RPN A A , HAS B A 25 2253 (P>0.05) (] 3) il REFEIMEAR AL PD (e 3 1 G
F2EF(P>0.05) (8 4) o BEWIREFE X500 25 A P88 K B =2 1 B IR TR B AR I 5 S0, Al e v 4 1
B AT RE R RS OC R B BB IEA R D7 SR B R A 5w A8 e h SR % OC R B0 AL 19 W) AR AR E T E
JCCT s B T ARy BT SRR LA (18] 3) |, U (¥ A7 32 R A5 o IR AN PR A AR AL R A
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Fig.3 Distribution of NRI and NTI of plant community in different slope directions
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Fig.4 Distribution of PD and FRic of plant community in different slope directions

Hi & 5 A] %0, HARELSEFIFEEL trait SES(MPD) il trait SES (MNTD) 7E 3 /N ] RIS [ 250 | 8]
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2.4 SEOAREYE R I PR R - 0
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PEAHTIEE PCA JI5E 1Y B N T 5 H AR B 7 B9 AI e PCA 20T /s i 3 il A 3R 5% R 7 i B
AN 20.3% ,17.2% ,13.0% , i far 6 X HE KT 0.5 MEREE R 74 S R8s ke AR 23 24 . 2
PIRE R (R 3) o B 4 W, A KR S 3 R E A DG (P<0.05) s AL S 2 AR B IEAHDCCR
(P<0.05) ;2301 pH 1) i 35 IEAH G (P<0.01) 280 5 25 A S 0 3 TEAE DG (P<0.01) s A 2308 5 20 |
AR EIEADE(P<0.05) o Bk, AT DA + 35K & A LT A 28 A e 08 X AR 1LY
HEH T,
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SES(MNTD) A i 50 ( P<0.05) s A WL X trait SES(MNTD) 540 5 35 ( P<0.05) , i HeARIAEE P 7% 2 R
FEBOEA B E I (P>0.05) (RIEER S HFlH) .

®3 PHRXAERFHERD S

Table 3 Principal component analysis (PCA) of environmental factors in the study area

IBEAS i Environment variable PCA1 PCA2 PCA3
B [ Slope aspect 0.0678 -0.551" 0.144
LT KT SW/ % 0.060 -0.099 0.617"
0% pH -0.478 0.373 -0.217
AW SOM/ (g/kg) 0.216 0.381 0.851"
43 TS/ (g/kg) -0.483 0.672* -0.371
2% TN/ (g/kg) 0.209 0.725* 0.350
2 TP/ (g/kg) -0.303 0.411 0.117
24 TK/ (g/kg) 0.563 * 0.874 -0.314
FA AN/ (mg/kg) -0.471 -0.0461 -0.042
FR0HE AP/ (mg/kg) -0.780* 0.458 0.414
AR AK/ (mg/kg) 0.486 0.407 -0.368
FFIEH Characteristic value 2.100 1.917 1.481
fif# )7 22 He ] Explain variance proportion 0.175 0.160 0.124
Fit R 22 ] Cumulative explain variance proportion 0.175 0.335 0.458
* RN ZAE R AL ERT 0.5
F4 FEEFERELNE
Table 4 Correlation between environmental factors
R il iiﬁé?ﬁjki B AN 248 2R £ 24 HRAE A AR
Emironment variable Slope SW/ FE  SOM/ TS/ ™/ TP/ TK/ AN/ AP/ AK/
aspect % pH (wke)  (gke) (gkg)  (gke)  (gke) (mgkg) (mgkg)  (mgkg)
el Slope aspect 1
LHEE K SW/% -0491* 1
s pH -0.013  -0.131 1
HIAHLT SOM/ (g/kg) -0.078 0.134 0.071 1
24 TS/ (g/ke) -0.131  -0.003 0.514** -0.163 1
LR TN/ (¢/kg) -0.067 0.020  -0.120 0.180%  0.043 1
4o TP/ (g/kg) -0.209  -0.139 0.010 0.103 0.133 0.086 1
240 TK/ (g/kg) -0.167  -0.089 0.003 0.169 0.227 0.484** -0.011 1
AR AN/ (mg/kg) -0.039  -0.235 0.008  -0.085 0.069  -0.018 0.090  -0.148 1
R AP/ (mg/kg) -0.089 0.101 0.273 0.132 0.256 0.218 0.304* -0.144 0272% 1
AR AK/ (mg/kg) -0.143  -0.162  -0.227  -0.007 0.007 0.018 0.054 0.491** -0.315  -0.291 1
# B (P<0.05) 5 % * WL EHE(P<0.01)
F5 SHEERYSHERFEMNEZER TS
Table 5 Linear regression analysis between diversity index and environmental factors
ZAEPETE S Diversity index 14 F7 18 Fitting equation R? P
TIRE T 6 BEHE 5L FRic y=12.517-0.906AP 0.169 0.021
SRR AT BE B AR IESON (] trait SES(MPD) y==-0.094+1.143SW 0.100 0.043
PR R BE B AR AERUN ] trait SES(MPD) y=-0.280+0.062S0M 0.130 0.030

3 e

3.1 UisetBIRA ARG SFEEAL
SEAF YA 0 A SRR P S5 R PR AR AL A S B 15 B
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AR R ) EY DA O R AR R 10 DNIIREMEIR I REER B E5 R, K (/)
T 1 UEWZ AR SE AR YRR RS2 AR RN IREVE IR R R B RGUK B IR, R A T 45 M) RELS 14
AHAVCECRNSEER , rTRE i TR AE A CE B B A v, 32 AR Wy AR A= Wy IR (AN AR B i 8 3a 4
HEFAE) b — L S U SN 2% 1A L A AT AR LS BEAE DR A 0l | AT 39 56 17 A 7 I 0 bR 0
FAERY . R FAFIE SR, WA VF 28 RIS M B R G B BN RER BT ES , R EE
B A5 S e R BAT — B SR AR 7T X A B8 55 00, A i BT e B A S RE PR IR AR A
HERAL TR, £ 2 7 — YRS R A DI REMEIR , 25 R 7 22 571 S IRl Swenson' ™ %9
R IR E KRR I A BERI L REHR AP —— X BE, I N2 T e £ 40 M AR 2 B a4 g
I AERAN G RS0 (AR R BT 45 SRR WL BB 3% o 3 I 00 35 1Y LU B AL 1 A RS o
BN R L FES(K=0.851,P<0.05) , BIHABIIREVERSZ ALK R BB B K (EA/NT 1, L85 RN
PSS A BRAE 25T St RN ERR A9 175 B0 T, AN TR AL 8 ot sk 25 i e 055 o 2 A B A AR AL B3 Wi 37 5
2, HLM R 5 i SR SRR BRI Y 8 35 A R G F A5, UEWIARRS TRl st 15 5%, Ao e £ 552
I AR s 2 RS XA R T R MR R S AR PR ML, 32 A S RS I
3.2 RS RGER T Z R RE AR AR AL KPR R 51 17

FETE AR B B PR 32 22 Tl PR 2R B2 -5 o] T BRI — BB B2 oy T B 27 B il 100 m BB AT RE 2
RTINS T RIS AR T R S B 2 2 RAEAR R s> . ABFSE R, RGEK
FATLE ] B3 BH3 3 A be AR BN K s, E B SRLA SR RIZE R, R o 4 XL
B, R R @A (AnER A= B JRIVD 25 ) HoAT RUAF B TR ER B ST RE T, 100 1 52 A BR5E F J7 AN [ Ff | Jes A
BRI A IR A BT IR A S8 4 HE T, MTTT 5 1 ]2 2R 25 002 1 43k DA S B R L AE L R T Z0WK (1902, Solivers' ™ 4
NEBPGYLIF 1 R B A A R GE b AW — A W) AH AR I T 2R 58 % & 4540 o3 1, i 39K 73 25 1 1Y
st AR T R GRS PIRAH BA VAR B R R Gk T AR AL, T AR BIF 5 DX i = 52 A9 S
ARG, TS EBD RO SFIEE R IRA L LS8 e G i R ] DR 5 e R i) & sl 4, IR, B8R
BRS_L AR v B AR 2 A B DR AR AR I SE AR T s me (5 HERe o 2% R A T A R A 2 B
KR LR E TR SRS T XM T RRMORI e JE A 25 2R 8l 5 B0 O R ARDRS ™y A BRI, (H 2R B i g
PO BA D IZMIX R GER B 450, —J7 T A] BEJe T RO BRE 21T 2 th 4 BIRE ) A0 i 32 P i i b
HUE AR HE TR B Z YR A s 4 HE e Rha AR S0 o, i X SRR SR F 45
K 93— 5 T MBS A A BEAR XS H 50 R G R T AR TR o) SRR A B B 52 A 58 3 B B2 o AR X T
VR A R RUBE 1) A 5 FE AR PRSNGSR A i 2 SR 1 T e A T, PRI AR 5 v 37
BT R Z RIS BN R G B AR B A B R

TRESE MR BN 3 1) [ HAT 138 25 57 (P<0.05) , FelRIFII 3 T AR 45 44 2R 30 A & 5, BT AR B P 3=
AR, T EL DA AR O AP DAL I T , 5 432 AL IR 32 3 XU o 7 (75 Bk 1 7K 7 i
HONFER  ZERBD oK TR AR A, S K i 35 T AR E (P <0.05) 5 T FrfA] 4 38 37 73 & 5 45
o, RS S e, b I PR AT RE R R T A A ) A S B R B AR B R L, TR R T 2
HEAT RO T, IR RIS B A OS5, WA e, 52 4 HE SR, LUJE Ry o (8] b 3 5 K
ARG, D REF & BESR BRI, RIS, AR5 DX 6] R0 BH 3 73413 36 LA R85 IR RR B AR S AR A
EEFR TR XU R VDA R P A RN IR, B0 T R AR T L BRI R
[A](P<0.05) , DIREZE R B SR ARAS A R B DB 3R 3R, o T BH SO Mo B [A] <, K 70 28 R BEBOK
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PRI G S 5 50 R K o A A B Rk S R AN, PR R BT RN o, B3R T
KRBT e BT S PS8 AR e ] B30, P =2 XU A/ P S m] e R 0K, 3 B0 L0 o 4 4
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SE G2 (AR B S RESS M SR AR . DAl 7 5 A PR, Ao e A B S g i A LA B e A B D
MR HT R T RRBR A LROK BE 7 15 114 TR I 45 D e et [T HE A, T e o o BE SR B

4 #ip

T BB X R Gk B S RN RESS A AN AT — Bk ML v U R A7 S LR ) 2 ek (0
AR B LSS KR A USRI S D 32 i SCBERR 5T DR - 32 ) B A TR 5 i R R HT XD BE
T AR s R A A 5 (B RTBA S h T I U0 3, BRARE AN B U5 LLGE AN, S S ) o 5 4 T , A0 36 5 98 3t
SO REPEIR A RS BT BR G IR A e AL M , o — 2 S B P A7 S T A 35 5 20 R R S A B o
Vi Py b 22 R A )R A P RO ) W R 3 IO A 358 A TR A A7 R T L v A B AR DR XA 28 BRI e
55 AR ST N E L — 7 IAEARRAIBE ST A] DL ECGHE b 3 AN R 8 S RE VIR GG A i ] ] — 25
P IRMF ARBTG5 — 5 T, 76 AR A T A A R AR T 2 U SR AR A TR T 23845 75 JEAS [R) 3 10 #)
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