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Abstract: Nitrogen ( N) is an important limiting factor affecting net primary productivity in terrestrial ecosystems.
Consequently, increasing N deposition would profoundly affect litter chemical properties and biomass production, which
further affect litter nutrient inputs to soil. However, how long—term N addition influence twig litter nutrients and biomass

production is poorly understood. This is especially true for the alpine shrublands, which are important component of
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terrestrial ecosystems. To fill this gap, we examined N effects on the twig litter stoichiometric properties and nutrient return
in an alpine shrubland dominated by Sibiraea angustata of western Sichuan Plateau, China. This shrubland received four
20; Ny, 505 Ny, 100 kg hm™ a™") during four growing seasons from 2012 to 2015.

Our results showed that N addition did not significantly affect total C and N concentrations in the twig litter ( P>0.05) , but

levels of N input (N,, control; N

0 20 »

did significantly affect total P, lignin, and cellulose concentrations ( P<0.05). The ratios of C/N and N/P did not change
significantly after N addition, while the ratios of lignin/N, C/P and C/N/P significantly decreased in the third, first and
fourth, and first year of N addition, respectively. Cumulative production of the twig litter biomass, C, N, P, lignin and

*a™") from 2012 to 2015 showed a significant quadratic response to increasing N (P<0.05), with the

cellulose (g m”
largest value observed for Ny, treatment. Our results indicated that the effects of N on the twig litter stoichiometric properties
showed a largely annual variation, and appropriate N input promoted carbon and nutrients return to soil by increasing twig

litter biomass rather than altering litter chemistry.

Key Words: litter biomass; carbon, nitrogen and phosphorus; lignin; nitrogen deposition; Sibiraea angustata
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F1 NIRMRE(NC) M FHFERE (D) RZHENZEIMER(NCXD) 3AER A FITEHFERN I
Table 1 Effects of N concentration (NC) and duration( D) and their interaction (NCxD) on the stoichiometric characteristics of twig litter in an

alpine shrubland of western Sichuan Plateau, China

eIty A5 SRR i ST v »
Index Source Sum of squares
i C NC 3,32 9.3880 0.3914 ns
D 1,32 49.919 6.2439 0.018*
NCxD 3,32 9.3770 0.3910 ns
AN NC 3,32 0.0700 0.7476 ns
D 1,32 0.0370 1.1966 ns
NCxD 3,32 0.0700 0.7488 ns
Wi P NC 3,32 0.0001 0.3066 ns
D 1,32 0.0009 0.7221 ns
NCxD 3,32 0.0001 0.3075 ns
K Z Lignin NC 3,40 92.271 2.0047 ns
D 1,40 2.6550 0.1731 ns
NCxD 3,40 92.231 2.0039 ns
L4EE Cellulose NC 3,32 67.004 3.2074 ns
D 1,32 1.4120 0.2028 ns
NCxD 3,32 66.943 3.2045 ns
AKBZ A Lignin/N  NC 3,32 334.02 0.5993 0.032*
D 1,32 153.64 0.8269 ns
NCxD 3,32 334.74 0.6006 0.032*
A C/N NC 3,32 244.80 0.6289 ns
D 1,32 264.22 2.0364 ns
NCxD 3,32 245.32 0.6302 ns
Wt c/P NC 3,40 31517 0.4333 ns
D 1,40 8707.6 0.3591 ns
NCxD 3,40 31603 0.4345 ns
AW N/P NC 3,32 0.4690 0.0193 ns
D 1,32 32.146 3.9806 ns
NCxD 3,32 0.4690 0.0194 ns
WAEMELL C/N/P NC 3,40 27682 0.7358 ns
D 1,40 95980 0.0765 ns
NCxD 3,40 277400 0.7373 ns

RO MY ns P>0.05; # P<0.05; % P<0.01; * * %, P<0.001

2.2 N USRS - LR DR R A i R 3R 43 J0 R VA I B 1) 5 )

N IR B K L5 N IR IR L) 0] (4 28 BAE FE R P R AE Wit e C NP ORI 2 FIEF 4 25 0 6 34 0
WEFW (R 2,P>0.05) , HETIERLZIBHEHTRY N BRI RAEG & BEY R C N PRI
RML R I A B (E 2,P<0.05) (HARFEEG AR —3, BASRE AR
C N P AJRZE ML 4 Z 0 AR AR ARG B B N IR0 BE 048 fin 45 52 B0 0 0 Js vsi /b i a3 e b N
SEBRR e, AR N (NG ) FHE NN g ) IRZ, X B AR

N B ISR Wi K € N P R FEE LT 4E 2R 4 4F (2012—2015 4F) 59 2R84 B 35 1R ER
N (Bl 3,P<0.05) . Bl N IR 3, PR E Y K C N P ORI Z ML 2 10 BRH T 3 2 5
FI KT8 (P<0.05) (FEH N AR (N ) e, IR N Al N Rz X BRURAIG, S X0 BRAR LG, i N A PR
PR EY R C N P R FTE ML R 0 R G5 JI N T 45.27% 43.73% .58.04% ,51.03% \47.22%
F41.79% ., 4 4F] SRS EET AR V6 B AE Wit B C NP ORI AR 2 32 4F RBUE R & 5300k 125.91—
230.05,61.17—108.70,0.93—2.22,0.07—0.16,35.91—68.04 .36.86—63.32 g m > a”' ,
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Fig.1 Stoichiometric characteristics of C, N, P, lignin and cellulose of twig litter among four treatments in an alpine shrubland of western

Sichuan Plateau, China ( Mean+SE, n=3)
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Table 2 Effects of N concentration (NC) and duration (D) and their interaction (NCxD) on biomass production and annual nutrient return of

twig litter in an alpine shrubland of western Sichuan Plateau, China

H: Wi Biomass NC 3,40 1848.8 0.792 ns
D 1,40 6457.3 8.297 0.006 **
NCxD 3,40 1852.0 0.793 ns
% C NC 3,40 360.60 0.618 ns
D 1,40 1275.0 6.551 0.014*
NCxD 3,40 361.25 0.619 ns
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fabw A 5k U SSF-J7 .

Index Source i Sum of squares F P

AN NC 3,40 0.2520 1.079 ns
D 1,40 0.6130 7.874 0.008 **
NCxD 3,40 0.2530 1.081 ns

WP NC 3,40 0.0010 1.037 ns
D 1,40 0.0020 6.767 0.013*
NCxD 3,40 0.0010 1.039 ns

4% Cellulose NC 3,40 574.51 0.652 ns
D 1,40 2305.4 7.851 0.028
NCxD 3,40 575.57 0.653 ns

KRR ZE Lignin NC 3,40 574.77 0.668 ns
D 1,40 2171.2 7.565 0.019*
NCxD 3,40 575.82 0.669 ns
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Fig.2 Annual production of twig litter biomass, C, N, P, lignin and cellulose among four treatments in an alpine shrubland of western

Sichuan Plateau, China(Mean+SE, n=3)
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Fig.3 Cumulative production of twig litter biomass, C, N, P, lignin and cellulose among four treatments( Mean+SE, n=3)
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