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Abstract: Leaf functional traits can most reflect the sensitivity of plant growth to the environmental changes, and can thus

be used to predict the recovery ability of plants after grazing disturbance to some extent. In this study, we explored the
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effects of water and nitrogen ( N) addition on changes of several leaf functional traits of the dominant species, Stipa
breviflora , in a desert steppe at a grazing experimental site with control of grazing intensity. Our objectives are to uncover the
adjustment of increasing water and N supply to some functional traits of S. breviflora under different grazing intensities. The
results showed that N and water addition significantly increased foliar N concentrations and decreased leaf carbon to N ratio
(C/N) of S. breviflora. The grazing intensity also significantly increased foliar N concentrations. The foliar N concentration
under light grazing (20.36 g/kg) was significantly higher than that under control (18.80 g/kg). The specific leaf area, leaf
C concentration, C/N ratio, and C/phosphorus (P) ratio of S. breviflora at the end of growing season were significantly
higher than those at the peak of growing season, while the leaf N and P concentrations at the end of growing season were
significantly lower than those at the peak of growing season. The addition of N and water, either alone or combined, was
also different under different grazing intensities at the peak and end of growing. Our study showed that the leaf N
concentration of S. breviflora increased with N and water addition under different grazing intensities, especially increased the
leaf N and P concentration at the end of growing season, which can further promoted the growth of S. breviflora. The results
also indicate that the improvement of resource supply is helpful to rapid recovery of S. breviflora under different grazing

intensities.
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Fig.1 The schematic diagram of grazing, nitrogen and water controlled experiment on desert grassland
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o, Ld F L 5359000 HIF- 04 0 2 2 0 i iy T RIS (o) | La 38T Image J AP0 5 114 - T AR
(em?)
1.3 SEitortr

M F R PR R R ] GLM A B4 DU PN 2R (=45 (Season, S) HUHUSE JE ( Grazing intensity , GI) SR RN
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Table 1 Four-way ANOVA for leaf traits of Stipa breviflora using season (S), grazing intensity ( GI), nitrogen addition (N), water addition

(W)

A5 SR DF SLA LDMC LCC LNC LPC C/N c/P N/P
ZH5(S) Season 1 392.01%F 026 25.22*%%  21.95%**  10.74""  46.45*""  16.13*** 1.9
TR IE (G1) Grazing intensity 3 0.33 2.33 0.16 2.06 0.04 2.75*% 0.19 0.83
AZEWIN(N) Nitrogen addition 1 0.02 0.95 0.09 42" 0.09 4.66" 0.07 1.12
FKAIM(W) Water addition 1 0.08 1.1 0.65 26.81***  3.66 39.47** 3.4l 1.8
SXGI 3 0.1 1.36 2.32 0.31 0.33 0.87 0.36 0.74
SxN 1 0.15 0.82 0.01 0.01 0.63 0.01 0.79 1.25
GIxN 3 0.16 1.04 0.27 0.93 1.63 1.98 1.55 0.94
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5 5 AR DF SLA LDMC LCC LNC LPC C/N C/P N/P
SXW 1 0.1 0.12 0.08 20.14*** 461" 32617 4.99* 0.25
GIxXW 3 1.62 0.74 0.05 0.23 0.94 0.55 0.96 0.74
NxW 1 0.08 0.05 3.77 1.38 0.8 1.31 0.06 0.09
SXGIXNI 3 0.35 0.58 0.77 0.33 0.07 0.39 0.22 0.12
SXGIXW 3 0.75 1.97 1.02 0.07 0.57 0.18 0.68 0.66
SXNXW 1 0.21 0.51 1.35 0.11 0.02 0.03 0.1 0.4

GIXNXW 3 0.71 1.22 0.72 0.5 0.65 0.31 0.93 0.9

SXGIXNXW 3 0.21 0.66 2.3 0.52 0.3 1.14 0.5 0.37
Error 64

# % P<0.01; * ,P<0.05;SLA ; LI T Specific leaf area; LDMC : T4 5i & & Leaf dry matter content; LCC ;M 5 5 & # Leaf carbon content;
LNC: M & & Leaf nitrogen content; LP . M 7% & Leaf phosphorus content; C/N . K ik & LL leaf carbon to nitrogen ratio; C/P . M F Bk LU leaf

carbon to phosphorus ratio; N/P . I 5 & W Lt leaf nitrogen to phosphorus ratio
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