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Abstract: To reveal the response strategy of carbon and nitrogen allocation in shrub and herb layers to war-
ming in the alpine shrublands, in this study, we conducted a simulating warming experiment (+1.2 C)
using the open-top chambers to analyze the influences of warming on carbon and nitrogen allocation among
the above- and belowground organs of shrubs and herbs in an alpine shrubland dominated by Sibiraea an-

gustata shrubs on the eastern Qinghai-Tibetan Plateau. The results showed that: (1) warming significant-
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ly increased the carbon pool of shrub leaf, coarse roots and fine roots of S. angustata by 18.8%, 7. 7%
and 139.4 %, respectively, as well as the nitrogen pool of shrub fine roots by 153. 9%. Warming signifi-
cantly increased the carbon pool of the above- and belowground parts of herbs by 60.4% and 130.5%, re-
spectively, as well as the nitrogen pool of the above- and belowground parts of herbs by 46.1% and
124. 0%, respectively. (2) Warming significantly decreased the carbon allocation proportions of shrub
stem and coarse roots by 18.9% and 16. 2%, respectively, and significantly decreased nitrogen allocation
proportions of shrub leaf, stem and coarse roots by 25. 2%, 23.3% and 14. 4%, respectively. However,
warming significantly increased carbon and nitrogen allocation proportions of shrub fine roots by 86. 5%
and 96. 2% , respectively. While warming decreased the carbon and nitrogen allocation proportions of the
aboveground parts of herbs by 19. 5% and 18. 9%, respectively, but significantly increased the carbon and
nitrogen allocation proportions of the belowground parts of herbs by 15. 6% and 24. 8%, respectively. (3)
Pearson correlation analysis and multiple linear regression analysis showed that the air temperature and soil
microbial biomass were the main factors influencing the aboveground carbon and nitrogen allocation of
shrubs, which could explain more than 72. 0% of the variance. While the soil temperature, soil organic
carbon and soil urease activity were the main factors influencing the belowground carbon and nitrogen allo-
cation of shrubs, which could explain more than 92. 0% of the variance. Whereas the soil organic carbon,
soil invertase and urease activities were the main factors influencing the above- and belowground carbon
and nitrogen allocation of herbs, which could explain more than 92. 8% of the variance. (4) Soil nitrogen
availability had no effect on carbon and nitrogen allocation of alpine shrubs and herbs. These findings indi-
cated that as the climate warms in the future, the alpine shrub and herb plants in the S. angustata shrud-
lands will enhance the carbon and nitrogen allocation to belowground parts to better adapt to the rise in
ambient temperature in these alpine shrublands on the eastern Qinghai-Tibet Plateau.

Key words: warming; plant organ; carbon and nitrogen allocation; shrub layer; herb layer; alpine shrub-
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S« 0. 256 0. 301 —0.610 0. 456 —0.422 0.828" 0.023 0. 492 0.774" 0. 294 0.438
Sce 0.831" 0.826" —0.810" 0.761" —0.886" 0.742" 0.500 0. 686 0.859" 0.838" 0.919"
Sk 0.935" 0.956"  —0.841" 0.853"  —0.998" 0.782" 0.503 0.796 0.831" 0.967" 0.988"
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S 0.014 0.156 0.342 —0.151 0.083 0.121 —0.615 0.427 0.273 —0.126  —0.044
Sex 0.783" 0.879"  —0.751" 0.602 —0.799" 0.331 0.119 0.953" 0.786" 0. 704 0.779"
Sen 0.931" 0.966"  —0.813" 0.822" —0.988" 0.582 0.412 0.834" 0.851" 0.961" 0.980"
G ac 0.868" 0.862"  —0.847" 0.839"  —0.949" 0.690 0.618 0.737" 0.792" 0.941" 0.959"
Gre 0.892" 0.909"  —0.851" 0.820%  —0.977" 0.671 0.525 0.732" 0.845" 0. 967" 0.984"
Gax 0.802" 0.823" —0.813" 0.711" —0.908" 0.725" 0.537 0.776" 0.854" 0.898" 0.940 "
G 0.926" 0.945"  —0.818" 0.787" —0.983" 0.595 0. 468 0.768" 0.825" 0.981" 0.989"

e Sie. WRBMIRIE; Sec. WARBZEWAE: Sce. WARZMMBIE: Sec. HWARBZBAMRIKIE: S|\ WARMEE; Sov. BEARZZERE; Sey. H#
RZHMREE; Spy. BARZMMAE: Goc. WARZM EBRIE; Gpe. WABHTRIE; G WARM ERE; Gy AR TRAE; Airp. =Sl
B Soilp. THEIRIE; Soily. KA F Soil ;. + 3 pH; SOC. HHEA MU A NH, -N. HHEESA & NO, -N. HHESA & ; MBC.
THERUEY E Y ik & 4 s MBN. LIERUEY AR RS i I, DI AEHEE; Ur, ZEEIRERSME. TR, x. P <<0.05; *xx. P << 0.01,

Note: S;¢. Shrub leaf carbon pool; Sg.. Shrub stem carbon pool; S¢c. Shrub coarse root carbon pool; Sgc. Shrub fine root carbon pool; S| y.
Shrub leaf nitrogen pool; Sgy. Shrub stem nitrogen pool; Scy. Shrub coarse root nitrogen pool; Spy. Shrub fine root nitrogen pool; G,c. Herb
aboveground carbon pool; G.. Herb belowground carbon; G ,y. Herb aboveground nitrogen pool; Gy. Herb belowground nitrogen pool; Airp. Air
temperature; Soily. Soil temperature; Soily. Soil water content; Soil . Soil pH; SOC. Soil organic carbon content; NHT*N. Soil ammonium nitrogen
content; NO, -N. Soil nitrite nitrogen content; MBC. Soil microbial biomass carbon content; MBN. Soil microbial biomass nitrogen content; In. Invert-

ase activity; Ur. Urease activity. The same as below. ¥ . P < 0.05; %%, P < 0,01.

x2 BEENEAENEAERR.AS-ESHRERFZENEESSH
Table 2 Regression analysis of carbon and nitrogen allocation of shrubs and herbs and

environmental factors in the alpine shrubland

[8] )9 5 #£ Regression equation R? [8] )9 5 & Regression equation R*?
S1e=0. 808 Air, +0. 471Soil ;,—0. 375 Ur 0.752 S, n=—0.511MBC—0. 042MBN 0.916
S =0.579NH, -N+0. 312MBN 0.720 Sy =0. 658NO; -N+0. 485 MBC 0. 984
See=2.257SOC+0. 161MBN3. 027Ur 0.920 Sen=0. 112S0il: —0. 063S0C+0. 805MBC 0.928
Spe=0. 084Soil; — 1. 13280C—0. 407Ur 0.998 S px =0. 286S0ily —0. 980SOC—0. 265Ur 0.973
G o =0. 7458S0C+0. 299In+1. 411Ur 0. 300 G An=2.555S0C+0. 177In+3. 310Ur 0. 950
G e =0. 400SOCH0. 279In+1.111Ur 0.612 Gy =0. 435S0C+0. 448In+0. 987Ur 0.988
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