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Abstract; Understanding leaf traits in different habitats and succession stages can provide useful scientific guidance for
vegetation construction. This paper characterized inter-species and intra-species differences of leaf traits in different
habitats, their temporal changes during vegetation recovery after abandonment of cultivation and their relationships across all
species in the Liudaogou catchment of Shenmu County in a typical water-wind erosion crossover region on the Loess Plateau.
The results showed that large inter-species differences existed in all habitats, probably reflecting the adaptation of species to
the environment and strong influence of their genetic nature. At the species level, the maximum photosynthesis rate (P, ),
photosynthetic nitrogen use efficiency (PNUE) , and specific leaf area (SLA) showed significant decreasing trends as time

elapsed since abandonment, while water use efficiency ( WUE) and nitrogen content ( N, ) were not significantly

mass

correlated to years elapsed since abandonment. At the community level, the tends were consistent with those at the species
level except for SLA. Among the 32 plant species in the studied area, P, while not correlated with SLA, was significantly

positively correlated with the WUE, PNUE and N, (P < 0. 05); the PNUE, while not correlated with N was

mass mass
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significantly positively correlated with the WUE and SLA(P <0.001) ; and the N, was significantly positively related to
SIA (P <0.001). Compared with other studies in other regions, the species in the study area had lower P, ,PNUE and
SLA. Those lower values may be a result of the plant species adapting to infertile soil and harsh habitats of the study area.

Key Words: succession; leaf traits; photosynthetic physiological adaptabilities; water-wind erosion region; Loess Plateau
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ARE(EFEAMHEENAETE N, JJRAEHRMEASE N,.) 5, BEEZWEEY) W ERTT A FIIEE, BT
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BAREHB KR
1 HREH=E
1.1 5K AR

TR AL TRRP A A BB R R (38°47'N,110°21'E) , J& T3 L= 5K il XU A2 487 . Sl iR 2y
6.89 km” , VEHRZAEMLIE I 1081—1274m, ZXSARJE iR T RAME, A RFER T, ERIERE RN, 4
Y16 8.4C 1 AMT AGEFESIRAHIHR -9.7°C M23.7°CH KK E N 437 mm, Hrb 6—9 H 43
WK B i 424E R 80.93% T HZ R o KARZ KR I EERGEIHE T .

WS X 43 A T AR fe K 1) A2 = T A 338 o BT B 1o 3 JBURL2H B D RL o7 45. 4% —50. 9% , ¥ RL
30. 1% —44.5% Kk 5 11.2%—13.4% "), HET,B#HH 3 B2 5% £ (Artemisia scoparia) 352 B #E
F-( Lespedeza davurica) \EARBAREEE (Astragalus melitoloides) A& T-E ( Stipa bungean ) 2540 LA AL F A4 [R]iE &
B EAEY R, ZXEABRE RAZEAK, AL RN (Saix matsudana ) | F| ## ( Robinia
pseudoacacia) ./\NH4% ( Populus simonii) i 3, 2004 82318 P + A FH IS B g 3t 5 43% JEK 23% (ELih
32% , NTH 2%,

1.2 iR

2007 4£ 7 H ,fEEPSMEANAAE R, EE T ILFRAE NN TR R LS 17 A, G35 A RERH
MR 11 A AN THAR 3 AN ATHEARGTESR) LA Tl 1 ARUIRARM 1 AR 1) AR AR KRR -4
FE 500—1000 m® . SRFAFES JAAT , TEA BB N BEALIESE 5 A 1 m x 1 m JRE D SR T 4 A B2 , Bk
TP RN B R R AR SR . W T A LB THEAR, £ ARFRHHE S 5135 E 10 m x 10 m
S5 m x5 m BT, FEARNERABGR 5, A 5 Ak = AR
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F1 MEXEHHEIR
Table 1 Descriptions of plots in the study area

IRBFAERRY PRk

FEHLS Years since gﬂ?}ﬂ’t ies of ?‘:&m% %13 e e
Plot no. abandonment or Om“,la spemes'o og'rap e Elevation /m  Slope aspect Slope/ (°)
rand ace/ Standing vegetation location
stand age/a
R N38°47'25.7" o
1 1 ¥ B3k Salsola ruthenica E110°2219. 7" 1238 EN20 9
. N38°47'26.0" R
2 2 YB3 Salsola ruthenica £110°21'47.7" 1207 Ws45 12
.. R N38°47'24.0" o
3 3 ¥ B Artemisia scoparia F110°22/22. 47 1234 EN10 16
FEARBRIR I Astragalus melitoloides N38°47'27.9"
4 11 ° 1
3 KEFF B Cleistogenes squarrosa E110°21'41.8" 9% NW35 6
; L. N38°47'13.7" R
5 8 FRBIR G Astragalus melitoloides E110°22/01. 6" 1238 ES15 15
KTHE Stipa bungeana N38°47'19.2"
1 122 ° 1
6 5 iKY B AK T Lespedeza davurica E110°22'09.2" 0 WSS 6
K- Stipa bungeana N38°47'26.0" R
7 20 iKY B AK T Lespedeza davurica E110°22'15.9" 1236 NE12 0
K BiAK T Lespedeza davurica N38°47'25.7" R
8 % K- PEEL Stipa bungeana E110°21'49.0" 1219 SW33 15
P 8
K- Stipa bungeana N38°47'32.5" R
? % iKY B AK T Lespedeza davurica E110°22'13. 4" 1239 Ws25 15
KTHE Stipa bungeana N38°47'50. 6" R
10 30 K BiAK T Lespedeza davurica E110°21"26.3" 1202 SE35 10
K- Stipa bungeana N38°47'29.6"
11 4 1244 ° 1
0 iKY B AK T Lespedeza davurica E110°22'15.9" WS35 5
Lo N38°47'56.1" o
12 23 ¥4k Caragana korshinskii E110°21708. 3" 1233 SE15 12
. N38°47'54.9" R
13 25 M0 Salix matsudana £110°21°16. 8" 1218 SE15 10
.. . N38°47'47.8"
14 40 Hi|#8 Robinia pseudoacacia E110°2131. 6" 1212 S 16
N38°47'56. 8"
I N o
15 40 JNI4%3 Populus simonii £110°2114. 6" 1220 SE15 18
N38°47'49.7"
D |\ ter, o
16 Tk V> Artemisia desertorum E110°2131. 5" 1191 SE10 16
_ °47'24.7"
17 A # 5. Glycine max N38°47'24.7 1220 SE15° 5

E110°22'16.3"

1.3 AP SIEPR I

2007 48 A ), FlIH Li-6400 fE #5005 1E 2 R 48 (Li-COR Inc, USA) FRSHFHAH 9:30—11:30
BERTTAMGE H T H GEATEZ AP L3R A TR T R IT R R R AT P JURE o X TR
Fr IR UL, RIF A A1 3 Ak, BRI INAE 3 MM B R EEIE 2—3 o 3T/ R ki,
FEHE /M AR R TP B M BT INRE o T2 B 2SR A AR MEDE I ( Li-6400-02B, Li-COR, USA ) R fit 5,
TR A FAAEY 63 535 % 1000,1500,1800 pmol photons +m ™s ™, 25t 3 B 35 FI A H7 R LA AT LA
b, BX Y R A R RN P A IRV o SIAh, e B A R AR B, A SR 0.5 dm’ min !, F5EK
(AR 2 min JFEER. MR MIFERR LI - A P JEISE R (Tr) RIL S (gs) ] CO, WL LA e —LE3R
BSH. P JUESHEEBRARERENIIREM i 10—50 (P aFEHATIE P, MM ) , BAESER
PErt B/ E , F Li-3000A ZYAE #E - I ARG B H AT AR, JF7E 70 CARMF T HET 28, IS BN
0.001 g L FRPFRETE, RIGHHE SLA(SLA = /A TE (m* kg™')) o HHE(LMA) Jy SLA fyf8]
B MY SIA WG TR Ao s LR E AR e B 2 A S B (B R BN AT BR
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A, N  BFEYEZNE 3 K, BEFHANER P, Tr .LMA # N, B3R 1HE WUE 1 PNUE, WUE 3y
P i Te( M) 2 1™, PNUE (pmol COmol™s™) =P,/ (1 /14N, x IMA) ™ | FF S50 i
B T2 WL BRI, BT AR I HR B M i R AR EBATEAR MR, XA BB R AETT AR SLA A K
FAEHRT
1.4 BdEathr

FEMFAKE b, Y S ER AR BIE ., ERHE KT b, SRVE R MHRRIE = Y, trait, x 1V, ,trait,
55 i Rl R REHIEAE, IV, oSS | AR B EAE, IV = (RIS + RN 36 B + MR ) /3%

K P g Y SPSS13. 0 % Bl #EAT e it i o BEAT ARG 20 I, 45 & R BER #40 B AR X OB
(P10 SHR) , LA RAHR BT A BUE s I LSD i (BB 215 T 2 E I,
2 R
2.1 DG EEEE R E A1

NE R P, (0.35—24.86 pmol-m *s~') \WUE(0.25—8.26 wmol -mmol ') PNUE(1.64—267.30
pmol-mol ' s 1) MZELFEREIE K (£ 2) o P fHUAVER K, J24.86 pumol-m s~ iRkt GRAFAERR Ky
25a) K FEE /N, 0.35 pmol-m s ™' Z{AF A 71 15, 32 HAEYM P, 715K 4 KF:72% K #
(23 b)) BEHPLE 2—10 pumol -m s ' JEE N ;19% (6 MF) 75 10—20 wmol *m *s ™' 2 JA] ;/NF 1 pumol +m s~
(1AM KT 20 pmol-m ™% s ™' (2 ANFf) AR (5 9% o M B E JRIME R AR #58 GRAFAEFR N 8a I
40a FIR#FHL) Frsc (N THEAR) FE A CUEERBRARSERBEAR I M ZRHEY BB KRG R,
BRHAERIKTF 1pmol-m s~ , WUE ZAE{LTE FEI#E 0. 25—8.26 pwmol-mmol ™' Z [ , DA #= 5 (R AR
BRA 25a iB#H) B/, /NG R , A2 33 %, 81% HIHIFf WUE 7 1—5 wmol-mmol ™' 2 i), 32 Fii#y
EHHER hy 25a 1B #F b K P 5 B PNUE 1%, {2 1. 64 pmol - mol ™' s™", T Ji & ¥ &% 7, 35 267. 30

pmol -mol ' 87",

x2 HMRRXAFESEWHHERCPHE « 7RER)
Table 2 Leaf traits of different habits in the study area( Mean + SE)

IRAHERRY M
it HE R Years since Pra/ WUE/ PNUE/ SIA Nonass
Species Life form  abandonment or (ymol-m~%s~!)  (jumol+mmol 1 (pmolemol s 7Y /(m¥/kg) /%
stand age/a

Y4 E3% Salsola ruthenica A 1 9.64 +0.03 4.76 +0.004 25.04 2.28£0.2 1.22 £0.09
J\NE] Cirsium segetum p 1 7.66 £0.58 3.37+0.3 75.43 12.61 £3.41  1.720.12
¥ &3 Salsola ruthenica A 2 6.73 +0.18 2.96 +0.08 21.78 4.08+0.52 1.75+0.02
T3 Sonchus oleraceus A 2 11.39 +0. 81 2.41£0.19 99.06 15.23+1.13  2.44+0.22
F K Setaria viridis A 2 14.72 £0.6 4.36 +0.14 267.30 19.10+£3.03  1.44+0.15
B Artemisia scoparia A 3 6.38 +0.2 3.49+0.14 35.50 7.30+0.90 1.82+0.04
BERSF 5 Cleistogenes squarrosa P 5 4.40 +0.29 2.26 £0.07 14.20 2.67+0.54 1.13+0.12
K B KT Lespedeza davurica S 5 3.93+0.03 2.50£0.14 27.53 12.93£4.28  2.42+0.23
YABIRIGH Astragalus melitoloides p 5 11.77 £1.35 2.08 +0.08 66.59 18.57 £2.49  4.54+0.11
FABIREH Astragalus melitoloides P 8 14.79 +3.78 1.83 +£0.49 60.74 15.71+7.43  4.73+0.17
KIEH Stipa bungeana P 15 3.78 +0. 11 2.37 £0.08 13.37 3.85+0.11 1.52+0.11
K B KT Lespedeza davurica S 15 4.60 £0.02 6.45 +0.03 23.23 9.31+1.83  2.52£0.05
K=K Stipa bungeana p 20 3.27+0.21 2.21x1.24 13.27 3.50+£0.33 1.20£0.15
K5 B KT Lespedeza davurica S 20 3.92 +0.66 4.71 £0.82 24.44 10.01 +1.28  2.22 +0.04
FABIREH Astragalus melitoloides P 20 7.43 +0.12 3.48 £0.03 23.37 9.91+0.83 4.39+0.19
K=K Stipa bungeana p 25 3.31+0.04 1.68 +0.02 17.23 4.00£0.55 1.06+£0.10
K5 B KT Lespedeza davurica S 25 3.13 +0.62 3.32+0.95 19.06 10.32+0.84  2.36+0.10
FABIREH Astragalus melitoloides P 25 5.21+1.01 4.70 £0.90 16.28 10.69 +1.41  4.74+0.06
K=K Stipa bungeana p 25 0.35+0.06 0.25 +0.06 1.64 4.68+0.20 1.39£0.01
K B KT Lespedeza davurica S 25 2.23+0.25 1.610.38 8.61 6.12+£0.27  2.22£0.07
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EsS
IRBHAERR/ M
W R Years since P/ WUE/ PNUE/ SIA N,
Species Life fom  abandonment or (ymol-m~%s~!)  (jumol+mmol 1 (pmolmol s /(m?/kg) /%
stand age/a

K1 Stipa bungeana p 30 7.51£1.15 2.57 £0.58 24.52 3.44£0.31  1.47+0.03
K WA F Lespedeza davurica S 30 3.20+0.01 1.74 £0 24.85 13.68£0.53  2.46+0.05
K1 Stipa bungeana p 40 2.54+£0.01 2.19.£0.02 11.18 3.53£0.05  1.12+0.08
K WA F Lespedeza davurica S 40 3.73+0.1 1.21£0.11 9.46 3.46£0.27  1.91+0.02
FARBRREGH Astragalus melitoloides p 40 13.00 +0.01 2.46 £0.01 24.08 5.84£0.52  4.42+0.16
Hll# Robinia pseudoacacia w 40 15.20£1.98 7.40 £0. 69 74.28 10.55+2.83  2.89+0.14
# 5. Glycine max C pi3: 1 7.31£0.32 2.60£0.11 57.65 14.61+1.60  2.57+0.04
¥4k Caragana korshinskii w 23 21.93 £2.27 7.54 £0.65 43.69 4.66+0.45  3.25+0.10
K1 Stipa bungeana p 23 8.23+0.05 1.38 £0.01 33.43 4.29£0.46  1.47+0.03
Wi Artemisia desertorum S ek 24,86 +3.23 5.47+0.63 70.75 5.87+0.85  2.85+0.06
/N5 Populus simonii w 40 8.91+0.54 8.26+0.55 85.82 12.54+1.08  1.81x0.01
B4 Salix matsudana W 25 9.79 £0.89 8.19+1.40 76.71 7.55+0.12 1.35+0.01

P HIRARAEHHR; WUE JK A RIFIRE s PNUE Rt REPREER  SLA 9 UM AT N AR B R Pr B4R A —4EA W AR (45T A
FIHEA) 5S: KA CoR Y

N T EHE— 0 WFh P, WUE Fl PNUE 2[RI RUERVEZ S, WP E =4 BB SR RABE 458
i) P WUE \PNUE HATHE (3R 3) o BERRZH P, M WUE AR H T 55 > BRE > RAR, RARAE
BHRIZERLE P, 2250 B3 ; PNUE H)ZALREE N 357 > RAF > G HEEZR A BE

®3 EEWHBEM P WUE F1 PNUE (FHIE + FRrfER)
Table3 P, .WUE and PNUE of the major families( Mean + SE)

14 Families P,/ (pmol-m~2%s"") WUE/ ( wmol »mmol 1) PNUE/ ( pmolmol ~* s 1)
B} Leguminosae 8.09 +1.52ab 3.57 £0.55a 33.59 +5.51a
KAP} Gramineae 5.35+1.42a 2.14 +£0.36a 44.02 £28.07a

%j P} Compositae 12.57 +4.23b 3.68 +0.64a 70.18 £13.12a

BUHIE R RI/NE F8ERIRTE 0. 05 K 26 5 B3

2.2 O ERERF N
HRYE LSD Zeit#r , A RS IR FIFE R ) P 2B BRESR (R 4) . HRSITRYR, KEE 38
5 BB T B AR E 3 MWK P ABBHFEREAARRR,

R4 3HRBER P, HIFAERCPHME £ FrrER)
Table 4 Difference of P, of three dominant species(Mean + SE)

YiFh BHHEFR Years since abandonment/a

Species 5 8 15 20 25 25 30 40

K Stipa bungeana - - 3.78 +0.11a 3.27 +0.21b 0.35 +£0.06c¢ 3.31 +0.04ab 7.51 +1.15d 2.54 +0.0le
iii?dﬁ;jﬂca 3.93 £0.03a - 4.60 +0.02ab3.92 +0.66ad2.23 +0.25¢ 3.13 £0.62¢ 3.20 +0be 3.73 +0. 10abd
BARBREE

L 11.77 +1.35a 14.79 +3.78b - 7.43 +0.12¢ - 5.21+1.01d - 13.00 +0ab
Astragalus melitoloides

BUHIE R RI/NE F8ERIRTE 0. 05 K 26 5 B3
2.3 MR B R A AL AR A AL
AR E] R R PR RS R N, (SLA ZERFEBIHBR o N, FIZEFIEREY 1. 06% GREFFIR H25a
BHHEAREE) B 4. 74% (EABREE) . BACRE , GRHEY NoW IR T 1.9% (1.9—4.74% ), TidEE
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FHEY N, /DT 1.9% (ERFMVDERIN) , TEBERXFREH(P<0.01), MR SLA F K (19. 10
m™kg ") , M BRE/N(2.28 m*/kg) .

2 LSD et 7t , A RIRAHER KI5 GRS BE AT AR EE W N, EHREA BEER, TH
SIAF—EMZESR(FK2) . HRIITRY, EARBREE SIA SR FERZEBERMHK(r= -0.964,P <
0.01) , KT AE S BEIA T SLA BERAHER G2 —E M T EH HEXRABE (B 1),

48
a6l Stipa bungeana o r=-0248

P>0.05

el
[CRENN

SLA/(m*kg™)
W oW oA A
o o o
/

L]

34¢
32 . |
10 15 20 25 30 35 40 45
16 20
Lespedeza davurica r=-0.453 @stragalus melitoloides r=-0.964
18 ¢ P <0.01
16 + N
}2 }‘0 14}
k) E 12t
s 8 3 10 <
8 L
41 . 6 ®
2 . . . . ] 4 . . . . !
0 10 20 30 40 50 0 10 20 30 40 50

B#E4EFR Years since abandonment/a

Bl KEEZESEHRTF EABEBREEN SLA E5RMERHXER
Fig.1 Relationships between years since abandonment and SLA of Stipa bungeana ,Lespedeza davurica and Astragalus melitoloides

2.4 M ROLERHE MZSHRHE BE IR B IR AR 1k

WKL, P, PNUE F1 SLA FERBHAFERR #3850 2 B3 TR % (& 2A,B,C) {2 WUE N, 5iR##
FRRARANEE(E 2D,E)

R KF L, P, PNUE BERBHER 3N 2 B2 T %, T WUE.SLA Fl N, SR#ERKREAR
BEEKS),
2.5 MEFESE ST SR Z B A E X R

W5 IX 32 FAEYIH) P, 5 PNUE WUE N, 2 B EAHK (& 3A,B,C), 5 SIA XZABE(E 3D),
PNUE & WUE \SIA 2 B EAHK ([ 3E,F) , 5 N, JE—ERHXE(E 3G) . FrEMHY) N, 5 SIA 55
WEIEAR(E 3H),
3 itig
3.1 HYOLEERRHME S R &R R ZEF RN ZER

WFSER 0, BV EAR LA 3 rp I BB AR BRARAE AN A B A FE R B R I R ] 22 511502 ) X e
Y HAE R PR AR, Rl Bt 5 H BB E R . AR LR — WS . BRI, B E A5k JRIEE
HEABREESE CHAEEASERAARARINEREYEAEBRRIAEEGEI (ROEERERT
1pmol-m s ™) X — M EENSEHER B #IEL" ™ . B Ei, SRHEY b TN &R B & E
BERREWNEEM, FHEA A EERT™ BAPR LI, H AR KSR L IE ERHE S G
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16 - 300

Ao o r=-0416 P<0.05 [ B 4 r=-0.545 P<0.05
14 n=25. ~ 250 F n=25
T2 ge @
= . 200
T 10k ) =]
E gl E 150
g “ E
ERL . E100f e
\Té ; I $ o3 s g 50 o
_ r L J (]
ol . < o 3 s $
L L =50 L I I |
0 10 20 30 40 50 0 10 20 30 40 50
20 Tr 5~
C = D E
igf e v 0'3"912?<0'05 6l ® ,—-0321 P<0.05 * L° .
_ 16r = sl n=25 4r r=0.0669 P >0.05
o 141 E .l e n=25
té £ o . N 3r
= g 3+ ° o g ’2’0_._._0/
] . E
3 ER A A oo Z2 . *
S ° (J L4 o ®
§ 1F 1 ®e LY °
ol .
1 1 1 1 1 I O 1 1 1 1 1 ]
0 10 20 30 40 50 0 10 20 30 40 50
B #E4ERR Years since abandonment/a
2 BHERMHEREX R (PROKF L)
Fig. 2 Relationships between years since abandonment and leaf traits (at the species level)
x5 BHERMBEKAEHERENEXXER
Table 5 Correlation between years since abandonment and leaf traits (at the community level)
BPHER P,/ PNUE/ WUE/ SLA/ Noaes
Years since abandonment  (ymol+m~%s~1) (pmol -mol ~'s~1) ( wmol - mmol 1) (m%/kg) /%
1 6.77 23.79 3.30 2.80 0.94
2 7.60 65.41 2.35 8.13 1.58
3 4.52 25.14 2.47 5.17 1.29
5 4.71 24.68 1.58 7.51 1.83
8 5.48 22.52 0.68 5.82 1.75
15 2.37 10.11 2.37 3.57 1.12
20 3.85 17.94 3.17 6.32 1.84
25 3.17 16.92 2.50 6.94 1.82
25 0.89 3.61 0.65 4.52 1.47
30 4.09 16.23 1.53 4.32 1.17
40 3.83 10.26 1.52 3.08 1.55
K R %L Pearson -0.625* -0.609 * -0.313NS —0.347NS 0. 126NS

KRG — AT B PR IRA S HHORZ A AR RGNS, REH; » FRMRMAE0.05 K P LB FE

ARESIBR, Ik S HEAR T BB T EAHEY  (HHRAOEA HE T 3. 53umol - m s KT LIEE
FHEY) . X AT REEE L i TH PNUE BRMIZE . CHEMKDEEERZ L CEYR, FEERA CHE
YR PEP SRACEIE M, 3F Bt S MR R A X 0 10 CEmmbE, oA R £ ATy
Yrrb i, B R T CEY . X ATRER R T AR I G A ML R, RO N 58 (2. 85% ) HF A B
(9, A F LB b BT IAE YRR BT K7 (2.29% ) o EBRBFANZFEHF T REFER B TEUAL™ .
FB G BEAEERIERMA T, CHEYIHFA—E R I CHEYR KL E R, B A E B LA
BB T CAEMR LA RRMRL o ALIAF IR It BRI R (F74%) i WUE B5 T
A . X —45R 5 Zheng Al Shangguan™ FE# + 78 7 AVRE A BRI FE BT 98 B REVD B PR E PR 7]
BLFR (37 C) FTRAE MK 4 FIFHBCR BT AR — 3 Xt —E R EE R UL BT FEA (3 A4 f ke 7K
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DRABERRE AT . 50, BRI TG K 75 5 (AT X A€ I RS ) WUE B4R (R340
1. 81 pmol -mmol ') , X 5 EE %K™ 7E# + 7 R L E LAY W R F 2R A HFIER VK S BR )
ST 4R WUE S A RA R AR WUE MBI 2, A —E M3 . #EREKHmR
PSS R R R TR AR KB R 2 B R B RR o BRI, I WUE MW LE X AR5 45 4F T AT
REEABGRATEFE, AT MR R EE B BEEE Y, B RA BB A KR E KR X—
SEFERE_ BRI WUE F) 1 BEXHE R ) AR 252 i AR AL B A B o

KPR GRS EWE T FEARREEX 3 MEY KM PEREA RSP RIA —E RN ER (K4,
K1) FIFEYIEARRZREE b ] e A A R R EY , X 3 22l TAE P 3 R B A 28 St B R 2 AT B P 5 |
{9t o BEDRARIAR SRR Y B R A TS R RAAE § o RA AT MR A ) 5 PR BAR B AR A T R 9L i
M —FERLRE ST o AT EBPERE AR BT A AR R R AR, B R PRBE 3t IR B LR Y 5 AR A SR B AR XS —
HO L AHRRAET R, B, RAEBKIH R KERE AL BHEF EARREEX =MEY N
SLA {EFEIBBHAF PRSI B —%E M T R, B T A B2 X BHR U AT 23R S R, B,
SLA W] LA BRAE PSR BCR IR BE ST , 5 SLA AW B0E L W IR = B BO3RET, IR SLA MW 3 I W JR S0 A
FRIGFEE T S50, B T A RE RS IR FE YRR OB BRI 1 , T R BT o ABFST I
I EE AR TESTEIA /NI ARER , T BB B B, PR 1 , 745 AT A A ) B A A R AR 3l P[] oA
VIR0 e TARIR R ZE R R o i LAI L6 b i) o P9 22 53 AT B 2 22 JA DR T A Ao 2R 2R T 28 e, (LS 0 1
i, BT BB AR R R LR R Rk

S b P AR SRR R I ES R E X BT ST G R B, P, B, LMA 35, N, S TN (KR 6) o
T RUX PP B R ] BER P e A AN R LA R UE T I E R . ASMB S AP K URT R HIRTE K
WA K, Tsialtas 7 45 RSO X MO Y FH L P, \PNUE SLA #{ LB ABFFE SHMEE"
TEMARIITIFEERA BT AR, X AT BE S0 2 578 %, MBS 5 12 M AUE 4 M S5
M

F6 WMREMEREHAMHATHIIE
Table 6 Leaf traits in the study area in comparison with other dataset

P PNUE ( I%II?A ) ( lln:a;s_/ ) iﬁfﬁz
23R 7K Global dataset 11.5 - 127.7 19.3 [37]
558 5 JiL The Tibetan Plateau 12.7 - 78.7 28.0 [4]
45518, Zhifanggou drainage - - 112.6 18.05 [5]
A Shenmu 14.46 113.67 102.31 22.9 [9]
#iA Shenmu 7.96 43.44 169.37 23.3 VN

3.2 BHHERSIGA ST SR R

CAPII RN, RN P, N BELEEERYRH R . AR WIESEL T P, Tie7EWF
KPR RRETE K T4 5B R 2 B e, X RIS MRS IR . BN LS R RS MR IR £
B HFRE  (HHE T RE PR P AR AR o ABFSE X R THHa SR, BT A4 B A 3, X i
—ERREE E MG B S A BR R T I, AN, ABFR SR £ WA K F b, SIA BB BHE
R Fr 8 o 2 S 1 T R 4 s ZEBEVR K b SLA SR FEIR A4 BR g s 2 B0 T e, 15 5B B4R BR i 36
RAABE, T N EWFKEAMBEE K P SBHERN X R A EE . Wang™ 768 1 5 X 4885 10 7R
HITFSE S R W FEREE K b, SLA FERIREAR , (E7E SR B G B BETH 05 T N, BESE B4R IR B0 B2 B E 47 5
SLA #)% o Garnier %" 151k [ b AP A OB 5E 6 B TC I ZE MR K 3B SR BETK 7K, N, 1 SLA R BB 45 R
HORE T B ik . Gleeson 1 Tilman'*’ 7636 [ B JE FR s M — A2 0 P HLIX FOBF T R B N, RIS A} (]
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Fig. 3 Relationships of P, , WUE, PNUE, N, and SLA
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