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Abstract ; Leaf traits reflect the adaptability of plants to their surrounding environment and their self—regulatory capacity. In
this study, the leaf traits, and leaf 8" C and 8N content of Nitraria tangutorum natural populations were determined along
the precipitation gradient (from 300 to 40 mm) in seven experimental plots. The results showed the following. (1) With
changes in precipitation gradient, the leaf width (LW ), length to width ratio (LWR) , leaf thickness (LT), leaf area
(LA), specific leaf area (SLA), leaf nitrogen content (LNC) , and leaf 3" C and 8" N content of N. tangutorum in the
seven plots were significantly different ( P<0.05) , but the difference in leaf length (LL) was not significant ( P>0.05). N.
tangutorum adapted to the changes in the environment by regulating various functional traits of its leaves and forming
optimum functional combinations of the traits. (2) There was a negative correlation between leaf 3" C content and leaf area
(LA), and SLA, and positive correlation between leaf 8" C content and LNC; however, these correlations were not
significant (P>0.05). Only groundwater depth and leaf 3" C content showed a very significant positive correlation ( P<
0.01). In the areas with precipitation< 100 mm, N. tangutorum mainly used groundwater sources, thereby becoming a
hidden vegetation, which reduced its response to other environmental factors. (3) The LT and LNC can be used as leaf
functional traits that reflect the difference in N. tangutorum among different regions. The data showed that LT was positively
correlated with the annual average temperature ( P<0.05) , especially on days when the annual maximum temperature was>
35 °C (P<0.01). In high—temperature environments, LNC decreased significantly ( P<0.05), but LT and leaf 3" N
content increased during this process (R*= 0.62, P<0.05). Therefore, the relative influence of LT and LNC on leaf 8°N
content changed between arid and semi—arid regions, providing new insights to further explore the water limit threshold of

desert vegetation in arid regions.
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Table 1 Sample Location and Environmental Characteristics
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g A==y 38.83 105.67 1561.4 208.2 8.3 40.4 1 6.4
I 40.75 104.05 1630.9 185.1 3.8 47.2 2 28.8
ficqn| 37.18 107.42 1039.3 142.2 8.0 48.6 4 6.8
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Table 2 Sample Characteristics of 7 Sample Sites
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Table 4 Correlation analysis between environmental factors and leaf characters

MAP MAT MAH  Toucss DG LT LL LW LW LA SLA N e
MAP 1.00
MAT -0.77" 1.00
MAH 022  -0.44 1.00
T35 -0.86" 0.76*  -0.31 1.00
DG 0.11 0.13 025  -0.32 1.00
LT -0.72 0.78* -0.43 0.96** -0.38 1.00
LL -0.53 0.53  -0.51 026  -0.14 0.22 1.00
LW -0.75 0.66  -0.19 0.50 0.04 0.37 0.84* 1.00
L'W 073 -058 -026 -0.63 -021  -045 -027  -0.75 1.00
LA -0.65 059  -0.34 038  -0.03 0.28 0.94**  0.95** -0.57 1.00
SLA 021  -033 -0.16 -042  -046  -0.37 0.46 0.01 0.54 0.21 1.00
N 0.66 -0.59  -0.03 -0.87° 024 -0.87° 0.5  -0.15 0.52 0.03 0.53 1.00

MAP . 4= Y4 i, Mean Annual Precipitation ; MAT AESE A B ,Mean Annual Temperature; MAH AN 25 R o B ,Mean Annual Relative
Humidity; T, 35 SEEEAIRRT 35 CH #.,>35C Days;DG;ﬂﬁ‘Fﬂ(iE‘rﬁé,Groundwater Depth; LT - FJEE B | Leaf Thickness; LL: M F < B | Leaf
Length; LW . I i 5 B, Leaf Width; L/W . M H < 5 Lt , Length to Width Ratio; LA M, Leaf Area;SLA; LTI, Specific Leaf Area;N, . : M4

Fri, Leaf Nitrogen Content; * , P < 0.05; * * , P < 0.01

2.3 A 8°C. 8N BYAEfLERE

FHRAH R (R 5) BT KBRS IE 81 C (A& A% B3 (P<0.01) Ab , HoAl 3485 7 K B
PR3 B 8" C EAL AN B (P>0.05) 5 1i A 8N {EA S4-F SR i Sk T 35 CH
BN R 2 B3 IEAHE (P<0.05) , 5 HAWIREE 7 K it PR R I 6, iR 8PN (E -5 R X
JE Ry 1 g 3 H — 3,

£S5 A PCOUN ERERETF AR EREX ST
Table 5 The Correlation Analysis Between the Leaf 8'*C,3'°N and the Environmental Factors, Leaf Triats

MAP MAT MAH T ax 35 DG LT LL LW L/'W LA SLA Noass
B¢ 0.21 0.05 0.35 -0.42 093" -0.44 -0.23 -0.14 -0.02 -0.20 -0.28 0.22
3N -0.60 0.83" -0.43 0.79* -0.10 0.83" 0.40 0.61 -0.62 0.53 -0.46 -0.58

3B C Bk [AI Z FUE , Leaf 8'>C Content; 8N %[ 2% H{H , Leaf 8'°N Content; * , P < 0.05; # %, P < 0.01

LML 3T s, o FOKER S R B0 A 87 C EAR LR G 7, —F R B IER R C R (R =
0.84,P<0.01) (1) . T8 HA B FIARZ WA, A2 MRS RS0, b R B RIvb L R rh AT B
SRR SR A 3 O R K SRR RS2 DRI A SRR A B , R K R AR AL RE A8 M R R A
R 3RC AEREY 97% (P<0.001) o F34b, il PR T , I 1 1 TS A ] i v 20 35 i L 3 R AR (3R 4) L T IX —
R R 8PN HAA NS (R? =0.62,P<0.05) (&1 2) 7 ANHE KB4 J i R 1 0 2 A A i B2 I
RS 81N (BRI O AR I BR L PR AN IE B BEXT 11 B i F AR

3 WitEHiR

3.1 FREEU R R R MR AR A A

R PR BE S PREE IR [k AR S ) A2 A AR, Sz e 1 AR )00 AR ] IR B0 T PR35 8 4% 14 365
R R R —FAE ) , PRAE TR EE (MAT) FIAERI R K B (MAP) S5 AN TR 5 2 AR M RS
AR5 TGRSR IR 22T DR (G IR 4 % ik K S PRI TR 4% AN AH ] 3 A ek K 3 7 43
W, AR A R A P T S 5 2 e PR B 85 2% 7 A B 2 (i M AR A2 AR R
T e MR S 2 R KORIELEE ) S, P AR R i R K T 35°C H AR - s m R 2 3 5 o I 45 0T A
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