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AR B Be R HE IR T
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(1. HRAIR IR, HolF 2200 7300705 2. HIR & ek 5 KD 9 F R IA R S0 5= (B E ),
Hl B 7330005 3. HR R &5 s s AL 25 2R G0 1 KB AR A T o, HOoR B 733300)

W OE MR EREZ AN X ZRIEERFA RN E L, IR E T IREA )RR &
T T HEEREES, AHRURGARELENB(KENE BERE FRNE . E
F R W8 @ R (Nitraria tangutorum ) E A 70 3 9 #F 53¢ &, A0 A [ 38 4 T B @ R v o fE PR =
FRAEGTERFHNXR, EEBTARNM TRERER LB WEN KL, £RKXNA (1) FH
EENBRARTEE T REE T2BEEEZREE (P05, Ayt RE=RAE
Z(P>0.05), &K #3hde MWk & 530 B 2 0.39%~11.99%, ¥ % I A B4 5, o b ot B A& A
(11.99%) , *t 25K & & & /N (0.39%) . (2) AR v h ik Mok 1B fr 2 — WA X M v B vt T4
SE AR ETEN AR TR T EEBR.(3) BrpH A, BRIENA D L IEF TR
BRUBRENmERA AL RN AS RN ERELFTNR, R AEHAERRN K,
T EAUBECELSLALCELER AN TR ERE MW EELERF, FRFAREREMAT
Xt E R R DEEENAR, MR E LS RARE S RPBREEES K,

X iF: B8Rl HeeiER; TEET; BENE; R$HE

XEHS: 1000 -6060(2022)01 = 0176 =09(0176 ~ 0184)

HL DRV A P R IR SN IR BR B IE B A SR e o) AN [ 38 1) A 9y 0 BB A PRR A M 57 20 1 7

ghAL, H2s B ERREES E (M 2R AR ARG
LER)) RIS TR TGRS B OB A 2540 1, Horp i %t
BT AR fURR , v] SR, H DR MRk 84 2 1Y)
WG B, SHaY A i B LB U AR ORI A
FUIME HYIThRErEIR SR ER R 2 R E R 2
T DI BEE AR BT A B T - S8Rk A Ay 2 5 el A
YIThREMER Y £ T T, Becknell %A, 35
XF L T AR AR 0 72 S A B2 i 3K 339%0~60% 5 T
FEP R SE R IR, 76 I Sk i poh , Rk
A B Y T e MR As )R S 0 32 2+
PR S 7R AN /K 2 A pH L [R]SE i 25
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Az WA R T T RE TR A S B b S 1 0
pHAE AR MA T, TR f) 2 DA, G f)
JE T ERA L . PRI R I, AN AR Ak T
B BV LR o s A ) D RE TR AR AL
I, AT A D REPEARXS AN [R5 B e -3 P 1%
A 17 1) BIF 5 8 A% B b 48 75 HE ) X S0 SR BRI 2%
GROpE A

TEN VD HE AR B T R F B — M RT3
PR, S [ e e DX R AT M A 2R, 7 R
g =i B A A A )z, DL R AP 3
o FHI (Nitraria tangutorum) J& T 542 5 242
HEARBUNEAR, JUT 5 20 , AU 5 RETE
PP b AR BT B E AR, AR YD s b i R i 7 A
4T O HE AV HE o BT DX A T
FRUIR R I R ARAT B 2T, 5632 X By KUV
A E PER R 3 B R AE SRR . Bl A CR
B EURHE A HE R BIFIY 32 AR e
PR REVE AL A D T TN I D RE R
AT ZEA o DRI, S S 3 B Bl e 45 XA [) i
BB (k& BB FaE BB B HrBe ™ iR
BB ) 1 i Zh RE PR B 5, X a3 B A [
BB R D RE MR AL A 22 S A EL G R IR
Pk D REPE AR AR MR, I IR AR
HTHE NP HETRR AR, e AR S RGO 5
PR AL E BB

1 HARKEAERARKTGE

1.1 HREXER

TR 9% X 5 7E R Eh S N - B 917, 6 F
O PF R PRV A R 2%, M 3HL Bl 38°34~39°38 N,
102°53'~102°58'E , 4K 51 &4 1376~1383 m., iZ%IX
& T Rl o T A Bk 2 AR K

1152 mm, P T 79 H 24 E L &
2419.6 mm , KR 21 £ ; ZARF 7.7 °C;
PR B ST, HORN )G, 457 28 1R 0k
2832.1 h; UKD 2, AP R 2.5 m-s™ o BFFEIX
THEERIDINI o8 F . BUA R AR R
SR T PIFP SRS, 3= R HEAAE WA 1242 (Halox-
ylon ammodendron) . A ( Nitraria tangutorum ) \5% i
Y (Calligonum mongolicum) %5, FLA ALY 32 5
A 4 ¥ (Halogeton glomeratus) |\ ¥ & 3% (Salsola
collina) VP K (Agriophyllum squarrosum )55

1.2 Rt 575 =%

TR0 B TR T A R A VSRS i
(103°05'E,38°35'N)2 555 3 5 [ A LI IE Kk, 2%
X BB N e o P A HE A VD HE SR h oA
MY o AR T A A A A RIS BR e, 2
B FRITEAD IS I AR BORDL, 8 T 441
AR B B R A TP SENE A TSR &, T4
HEB OB FaE BB B BB EH IR P B
BEASTHES B B v A R/ AR ROIRBE  AUFRAR
BURDR 250, LA/ MR 5822 | N B B 3 I
5o XIAREHLIN FRIE YD v B KRR DL A
TR DA T VR A, AN RIS B B 1 0 RE AV HE SR
AFHIEIL 1,

LS T 2018 4F 7—8 H BEAT , LB 4 A K%
S, o3 AR AN TR 8O B Be R TE A VDS A 2R G
AL TR 5 AN T7 mERAER S LA KA T R
9 A, T DD RE IR A I E . Bk AE
JTE VD HETHE 0~60 em 12 4, BN B EF B BE
WHEIHEL,

1.2.1 =t fe ka4 ol 2 B A L
A/ —[RI BT T, 2 A PR S A 17 (1] 552 36 = - fi
#H(mi,g) AR HE 2R BT EE T /KT EZEM
BRI AL ATE (ma, ), BRI 5 R bR R R

R1 FEIREMERBREADHERS AEH R TIREFE

Tab.1 Shapes, vegetation and soil characteristics of Nitraria tangutorum shrub at different succession stages

R B PRI Sem R em R fem TR A AR VhHE - HER
CH B 240 375 80 T A Ay, SR T R T, 15 KU A A A
e G 2> )
FERT B 560 540 182 HXIPE HE B TR R A RIS 30U T R A 25 5, U0 HfE
Bty A% PR At )
3 1E] 635 618 145 FURIZ BRI WK R A5S80I o B o 25 1 )%
WS T, VD 3ESS 1 R - ) e
JEERER P B 325 230 100 REBO LA #3435 B WU e 22
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A3 5 BE (em) 9 BE (em) AR (mm)
SR S W A T AR (Yaxin1241) Fi 22 - i A2
(S,em’) o T FIAA R &, 105 CR T
30 min, 65 CHET 2 fE 5, A3 8T (ms, g) o
& KR (%)= (mi—ms)/mix100% (1)
-4 50 25 58 (%) = ma/max100% (2)
e T AR (em? - mg ™) = S/(1000%m5) (3)
W B TAREFEE A 6%, 12 0.125 mm (120 H ) ¥,
FH T e 3520 i BB [R) 7 3 52 o A e Bk
[ 417 £ 8C (%0 ) K H Picarro G2131-1CO,IOGHR [FI7
FOrHTL(EE Picarro A FDMIE o M4k & i (mg-
gfl)'—ﬁnfé{fkéi\ﬁ(mg' o' )R H Costech ECS 4024 7T
F 5T AL (KR NC Technologies ) W 2 5 it 428 5
i (mg- g ) R FHEHEAPT L skl e ™,
122 r#AFoz AKX ET 64+
o HARINE g an R R Akl e 15
KR (%) 5 >R FHE B TR AT SR Ak - AP I il e ™ +
A BT i (% ) 5 2R F St LGk e " 1
LR (%) s R RIR Z A I -H bt b a1k
I 1) - 9 R 5 [ mg - (100g)™ ] 5 5% FH LAY
P E " T R (nS) 5 SR AR I >+
pH1HE.
1.3 HIEGIT 54018
% F Microsoft Excel 2003 1 SPSS 19.0 4744 %12,
WEAEIT G S 0T, A8 5 R Coefficient vari-
ation, Cy)=PrifE2Z/IE B HIE T , Ci<20%H} &

can IEIEAT I 2250 M1 55 2 8 LA, FH Pearson I 0 1
AR AER ] AR SR AT 400, F 32 043 43 B ik
B R MR A D RE IR AR AR Y R B bR, IR
%25 A1 H 43 A7 3 005 e 1 0 i ) RE R ) 3
AT T 0T o

2 FERE5SMH

2.1 AREEME TARNMIhEERER

I L i A 1 O VR DA R B B T A e
ThEs ket , HamiR B B ™ iR H BB TR
ENB KB BE(P<0.05) (F2) ;M YR &2
SeTt e e BEAR I L A, 2R B Beak Bl e R T E
B BB T 4/ A R (P<0.05) = TR F B
B B B B R 2 1 2 I 35 (P<0.05) Ry T
b R B BB 5 At ) i DI RE R 22 R B (P>
0.05) , Horr Frfil b B i B K i L AR A
R RRAGE S e R R 2T . AR
BRI BRI A S RO JE 55 A = b
TR R R (11.99%) , 42k 7 B /N (0.39%) o
22 AR IhAEMER B XM R ER S ST
2.2.1 @At s K i A E Haodr PSR
BB LRI DR IR A T Pearson AHOC RS 56 (£
3), AT LA R g v 4 G ik 5 3 1 A
K (P<0.05) s M IEEEE A3 5 5 0 Bk T o B
HE R EADE(P<0.05) ;&K 514

SR 5 5 20%<Cy< S0% 8 Hh A58 55 C>50% 8 B i i 0 2 T 5 (P<0.05) 5 I i RS it 4k
g AR Y SR FH PR 2R (One-way ANOVA) Al Dun- BN FIEA I (P<0.01) ; EAth - ThEE IR [E]

R2 FEPREMER T BRI DIREMEAREFE

Tab. 2 Characteristics of leaf functional traits of Nitraria tangutorum at different succession stages

BB =
L IHAERIN PRS-, P, ——— [E— FREebRER R REU%

K ¥ /em 1.93+0.06a 1.80+0.08a 1.8320.09a 1.77£0.07a 1.83+0.03 3.82
5% /em 0.6620.04a 0.65+0.02a 0.65+0.05a 0.66+0.02a 0.65+0.01 0.54
IS /mm 0.42+0.01b 0.45+0.02b 0.5120.02a 0.51+0.01a 0.47+0.02 9.77
2K % 75.88+1.35a 75.74+0.92a 73.00+0.20a 73.4120.76a 74.5120.76 2.03
FoIH T B em® s mg™! 0.045+0.005a 0.05420.003a 0.0500.002a 0.041+0.005a 0.048+0.003 11.99
T 5t 55 /% 18.77+0.89b 19.73+0.72b 23.00+0.22a 22.28+0.79a 20.95+1.01 9.63
-4l o /mg - ! 412.58+3.54a 414.84+1.71a 413.78+0.43a 411.10+3.66a 413.07+0.81 0.39
I e /mg - 32.25+0.42b 35.92+1.62ab 37.01+2.87ab 38.3320.44a 35.88+1.31 7.28
4 & i /mg - g 1.01+0.03b 1.18+0.01a 1.00+0.05b 0.98+0.04h 1.04+0.05 8.75
AR E B [ 3R /%o -25.42+0.35a -25.67+0.62a -26.56+0.87a -24.85+0.14a -25.62+0.35 277

TE RN BE  T B (PR s AT AR RN - B3R A RO B B 8] 22 53 1 35 (P<0.05)
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3 BRI MERER TR
Tab.3 Correlation coefficients of leaf functional traits of Nitraria tangutorum
NS 1.00
G 0.312 1.00
R -0.757 0.163 1.00
i Sk 0.553 -0339  -0.963 1.00
LE AR -0.016 -0.907 -0.230 0.303 1.00
T -0.644 0.185 0.983 -0.987°  -0.172 1.00
R s 0.070 -0.879  -0.297 0.353 0.996"  -0.230 1.00
4 -0.950°  -0.114 0.923 -0.785 -0.089 0.849  -0.172 1.00
T -0.125 -0.928  -0.464 0.645 0.786 -0.514 0.776  -0.141 1.00
AR E B[R] 07 -0.164 0352 -0.144 0.247 -0.679 -0.299  -0.689 0.017  -0.081 1.00

B 3IRTE 0.01 K A OC, *38RRTE 0.05 KT L A G

FHICHEA .35 (P>0.05) 5

222 a#ltwRHrRKERr2H DR
AREFEIR A P 7 22 50K, oy 5 B 1 3 R 1
Jr 228 /N, M 0.610(£4) o LIRFIE(E>1 M R0, 412
BT 44 F 005, Hoh R AR 43 510 3.001.,2.078
1.595 F1 1.420, X 4 4~ 3 % 43 51 ik R 4 5 N
30.009% .20.776% . 15.954% 1 14.198% , 211 5 ik
%k 80.938% , Ut B 3X 4 4> 3= il 43 PR 22 1 3 i T

REMEIR S BN ARl aed %o

EYN

L=

(RN IRV

Fr R4 I, IR R e R AT

YRS ER i D RE PR AR AL A R B AR

2.3 AEEEMRBRENDETERTHER
B3 pH AN, V0 HE 1 PR Bl B A R ) 38

TNy ek s BEAR R a5, o/ ME S E R F
B B, S KAt BTE iR B B, Hoh iR B B 5
v B B B 22 53 1 35 (P<0.05) ($65) . 35 pH |
TN R AR AR A, dae/ME H IAE SR B B
RMEEIAELR BT B, B2, B A HE
VRS, R A HLTT A AL SR
BN, B E R B B R
24 BRIMIHEEMERS HERTFHXER

MG R R S KR TR
A i R e i R 2R 5 R T B A
KKZ(P<0.05) , M | H I AR i 15
4 15 i 5 - R ] B A DG PEAS 1 3 (P>0.05)
(F£6) B WIS R, YR R Bk

x4 MBETHETERERERS TEHE

Tab. 4 Initial factor loading matrix and contribution rate of principal components

RGN FHI 1 FHI2 FHS3 F 4 AR ZEANIR YNGR
TR 0.855 0.377 -0.308 0.106 0.051 5 0.687
g -0.797 -0.437 0.273 -0.275 -0.106 9 0.610
i JRLEE 0.736 0.491 0.308 0.007 0.294 1 0.878
itk 0.675 -0.48 -0.011 -0.046 -0.246 10 0.975
FE IR -0.525 0.436 -0.356 0.478 0.033 6 0.875
A -0.317 0.831 -0.031 -0.288 0.218 2 0.979
A 0.244 -0.579 -0.346 0.528 -0.027 8 0.793
AR -0.004 0.173 0.739 0.403 0.205 3 0.739
R g e -0.411 0.158 -0.574 0.295 -0.020 7 0.821
AR E R R 6 3 -0.185 0.05 0.457 0.701 0.144 4 0.736
FRIE(H 3.001 2.078 1.595 1.420
TLRRH % 30.009 20.776 15.954 14.198
S oTEkE % 30.009 50.785 66.739 80.938
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£5 REIRE MR SRR+ R E FAHE

Tab. 5 Characteristics of soil factors of Nitraria tangutorum shrub at different succession stages

TR B K% HHLT/% % T /mg - (100g)”! LR /uS pH
KEBE 0.47+0.07b 0.115+0.014c 0.007+0.001b 0.59+0.21b 370.67+51.18b 8.702+0.103a
FE B 0.62+0.07ab 0.208+0.009bc  0.007+0.000b 0.76+0.14b 447.58+26.08ab 8.685+0.056a
iR B 0.77+0.07a 0.450+0.084a 0.017+0.003a 1.61£0.15a 681.08+36.64a 8.345+0.096b
PEEEERMEE 0.4620.06b 0.343+0.084ab  0.013+0.000ab 1.34£0.18a 567.25+76.25ab 8.510+0.056ab

T R B P AR ; RSN R NG SRR3R R AN RIS [ Bl 22 57 1. 3 (P<0.05)
Fz6 Mgt RS EEFHZR L EYISH
Tab. 6 Stepwise regression analyses of leaf functional traits and soil factors
HIRETER B 1 FrifEAb I 5 =% R P
M SERE(LW) LW=0.078SAP+0.562 Bsw=0.656 0.656 0.021
I JELRE (LT) LT=7.642STN+0.388 Bn=0.823 0.823 0.001
A KR (LWC) LWC=-2.904SAP+77.749 Bsw=-0.616 0.616 0.033
) BT (LDMC) LDMC=3.507SAP+16.996 Bsw=0.785 0.785 0.002
-4 4 (LNC) LNC=0.013SEC+29.083 Be=0.748 0.748 0.013
IR Bk IR 6 2% (37°C) 8"°C=-3.779SM(C-23.429 Bswe=—0.600 0.600 0.039

4 :SAP .STN SEC .SMC 73l il & i A i SR R EK S, R B A REL, Py o .

1 B O 1 i R A O (P<
0.05) 5 M JEE 8 55+ 498 4 0 2 A B 3 A G (P<
0.01) ;MR & &S R SR EH K (P<
0.05) ; M Ree itk [R) 437 6 5 98 B /K i i S A1 O (P<
0.05), HULAT UL, il DhRE MR AE bR 32 22 3 +
B A R RIS KRR, b
SO B i 5 A U S R R A [R] R B B
M-I REPEIR A 32 1N

3 i

3.1 BRI I EE TR BE A [B) 38 2 B B AA D HE Y
T

LI N AN N YN A TR AN L a7 D
T B AR AR RES S W AR ) AR IS A B R A fE
J1, SHEYIR R AT AT, A
S P RE i TR o B ag M AR, V5 B T
P AR B R e T R R R A AR
A, AT RES AN [R) TR 9 B R A= A7 SR 1) 2 5 A
Ko BEE B RIHELT, A PR AR T ALK i, L
I T B I 0 o 5 T s A T A P SR e Ay
MR AR S RS LE AR S T B R AR A
PR USRS 47284, 30kl 2 WA 3 I B 40 1 )
HAT R B A R R S B IRARIBE T, 10T 3 3
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A S0 o~ ) SRS SR 3 I ) R A A A
RUABRAFSE I AR RERRIR] L2 S e 14l
Wy oK o3 M RLR T AW ST rp B T U0 3 ) 3
B 5 F R R E R [ £ 2K B SR R T v B
JE IR DA RN T L ATAR A Vs A5 R 1R |
AKOPEAT T GG, Al A BT IR BT E
BB B NP HET AL, 3570 KRR, 4 478
B I B R AR RE e R 67 3R OR K B A 3 2 S oK
o I A Bk AR AW A [R] T B B
WRH —E 2R X—J7 Al e S5 A R
T O, ) ol 1 R e A A i IR R B SR T
R IO AE— 5 BRAIFE I P, AT 11 S L]
PRS0 5 55— 07 T AT RE-S 1 A0 DA D 3 1 e
IFRIPICR A K
32 BRIMIhEE R EEX TS RS S
FLH) D REMR I A RIS RV E I, 4%
HRETEAR Z (A7 LA S , 45 b ) 38 2o 91 1 W2 A
G BE K S B L[] £ B3 [7] 5 A, DA T 88 e A £
HPFRERSEE R E N RE TS TR G BRI
KT RAT 5 R DA G 5 I T AR B i 2 1
R B B IRA S BC . AWETE R, R R
5 Hem i AR AR SC, S T R A S IR
K (P<0.05), 5 Ohashi % ™ (WS4 R — 2. B
A JHIRE A S PR e AR L I v B R e

http://www.cnki.net



14 R ARG BARITEA D HE T 15 D RERIR O R ST 181

JEJE /N 5 R T v S R 2 A
AL T b A O T 2H S PR 3 JRE SR 4R e 7K 23 )
FIRR . ABEFE R, I 64 B T RS o
R TANSCCR , 5w B AR
(P<0.05) , X 72 K 2y L i T AR AE S ke AR A SR MC5E
URBEYBE ST, TR X 5% 53 A W Wi S5 e ) A R X
DA P VIR G .

A R S REEAR TR B, IV
IBZR AT B AR IR I 1o AT, iR
T o A LA R A R D R
A T E AR bR . MR T T LR AR
W AR A IR RE ST , SRR A A ) A B
e Bt i o C Y, AL IR R B il i 0 ke B
(1 A BRI L 7 B - 5 R IX A PR B AR 1
3.3 BRMEERE TERFHXE

TIEIEOYAE R A TR T YRS iR,
XA A R 1 A L2 . AWETE P Bl
A R DN VD S PR TR B pH A, 38 PR -3 e B
S I AR AR A 3, X SR RIS
S5 —E, W R B AR ORI HE £SOk & R
oy R R, RHOK B BIE D G . AT
LI [ B R DD M - TS K e T A
BB, X SN BB SR TR, X
FRITE DA SS Bz AE B S PR JEE D M 1] 5 A JEE
PACH S R B FRTE A0 SRR £
Feor e IR S, R B P FORIRE A VD AR
Je R REARARAT R T AR RN A W Y S P A
T PR B R FRAT AR AR Z 45 B
FER TSN T IR DL AN SR & i (H2
FEE IR BB R EER |, RS B AL, K
IR R

)55 SR ) A7 A 25 A 53k 1) 0 ok e A6 A
KA, —TJ7 MY (R BvE HAE S AE MR TR R
O IR Y 3R e [R) ISR A A AR 2R XS B
PR 57 e TR 5 5 — 7 T R A A KOk
FIRAUK 53500 R I REER A AR 1L >
JIr LA, AL S RE IR 15 M TR 1 B A A 3 % DD
F U ARBIFEEREW], R GERE R
Yo o e AU i RE R AR S RN
T2 B EAH IR (P<0.05) , UL F1 Rl Dy BRIk
TE— € i B 1 X £ 3 PR 1 72 Ak 7 A W ik i
Lo ARBEFTH, e A i e S |
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Fr 8K o i E AR O (P<0.05) , 22 W]
e AR A R X L8 I D RE MR A 2 2R [
T BHEMPNA KR TSRS EES S ALk
RRAL AL G WAL , AMEFRGIRPIE A B 2R =75
e e, i H R ARSI ZOTR B, skELAE
XA DN REVEIR AR FE i BRI R -4
JE A e AR — e
JEEE RIS A G, DIRER SRR T %
AR RBL , AT e R S S A S
HRRFIEAE(P<0.05) , 55555 W45 AR,
X AT AERE TR ER R T AR AR, B
RIS 2, e m T RR M &, Kt
FEAR AE B[R] 52 28 (6 B K 50 1R 38 g B A1, AN
AR IR R WAL T 2K 0 A5 1 A Al 2R
B R AT I R AR E B R 2 2R 5
B K 25 S G (P<0.05) , B BH 448 5 /K )
F R R 7K 3 ] PSR A S e ELS B 25 7K

L5 LTI, FRITE AV HE IR AN SR BLAE VD HE
WAL AR IR 2 T7 I, i T2 BV HE LRy
(52 , A D REVE IR BER VDR A A Tt
FAAL BT R ORI D RE RS RN 2 6]
B EVIRER . W ai Rt — LR T LN
T R THE DA VD S e 8 P LA R X 1 R
P R MEIRILAR R oA IR A S R G S R IR
MEESHKE .

4 4

AR SCATAT T AN [ 8 2 B B 1 ) ot oy e otk 22
SRS HERFRHXER BT B2

(1) B F0E AU HE B3, Rl PRtk
AT R G, Hert RS R T T
e SR e A it R AR S R, e AR S
JoT E i B AT A DR ST R SR Y A8 Ak . R T
ARAR T R 0.39%~11.99% , Y3 90y 55748 S, e
Wb e R B K (11.99% ), 4 Bk A B /b
(0.39%) .,

(2) FAAfI Dy e R A0 A7 A — 2 W AH G | 3
TR (1 P ] —ASUAET 1) B RE AL A5 T 2Ok 3 oy W it
SIS s R T i AR T A
R D REPER AR ) S B R bR

(3) B pHAb, FURIVE VD HE 435 PR 1Bl R AL e
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fA& N

45 %

JEE (V388 T B Se s i B AR A R 4, fr/IMEL HY BE
TER T W B, SR ME R B B BE . ORI g
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Relationship between soil factors and leaf functional traits of Nitraria
tangutorum shrub at different succession stages

WANG Fei?, GUO Shujiang", JI Yongfu”, ZHANG Yinghua', HAN Fugui,
ZHANG Yunian?’, ZHANG Weixing', SONG Dacheng'

(1. Gansu Desert Control Resesrch Institiute, Lanzhou 730070, Gansu, China; 2. State Key Laboratory Breeding Base of
Desertification and Aeolian Sand Disaster Combating, Wuwei 733000, Gansu, China; 3. Gansu Minqin National Studies Station for

Desert Steppe Ecosystem, Mingin 733300, Gansu, China)

Abstract: The relationship between plant functional traits and the environment was the focus of functional traits
research. Environmental factors drive the changes in plant functional traits, which in turn promote community
succession. This study took Nitraria tangutorum shrubs at different succession stages (development stage, stable
stage, decline stage, and severe recession phase) in Minqgin County, Wuwei City, Gansu Province of China as the
research objects and analyzed the differences in leaf functional traits and their relationships with soil factors,
aiming to reveal the adaptation strategy of N. tangutorum to the arid desert soil environment. The results showed
that: (1) There were significant differences in leaf thickness, leaf dry material content, and total phosphorus
content among different succession stages (P<0.05), but no significant differences in other leaf functional traits
(P>0.05). The variation range of leaf functional traits of N. tangutorum was 0.39%—11.99%, all showing weak
variation, among which specific leaf area was the largest (11.99%) and total carbon content was the smallest
(0.39%). (2) There was a certain correlation between the leaf functional traits of N. tangutorum. Leaf thickness,
leaf dry material content, and leaf total nitrogen content, which could be used as the main index of leaf functional
traits of N. tangutorum. (3) Except for pH, the soil factors of the N. tangutorum shrub increased first and then
decreased as the degradation degree increased, and the minimum value appeared in the development stage while
the maximum value appeared in the decline stage. The main soil factors affecting the leaf functional traits of
N. tangutorum were soil available phosphorus and total nitrogen. The studies deepen our understanding of the
succession of N. tangutorum shrubs and provide an important reference for restoring and protecting the desert
ecosystem.

Key words: Nitraria tangutorum; leaf functional traits; soil factors; succession stages; Minqin County
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