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Effects of elevated temperature and CO, concentration doubling on soil total

soluble nitrogen in subalpine coniferous forest of western Sichuan, China
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Abstract: The Qinghai-Tibetan Plateau, often referred to as “the Third Pole” of the world, plays an important role in the
Earth’s climate system. Chinese pine ( Pinus tabulaeformis) forest is one of the most important vegetation types in the
subalpine regions of western Sichuan, China, but our knowledge about the response of soil in this forest ecosystem,
especially soil total soluble nitrogen to climate change is limited. The effects of elevated temperate ( ET, ambient
temperature + 2.5 + 0.5C ), CO,concentration doubling ( EC, ambient CO, concentration + 350 pmol/mol) and their
interaction (ETC) on soil total soluble nitrogen, including nitrate nitrogen (NO;-N) , ammonium nitrogen ( NH;-N) , free
amino acid (FAA) , dissolved organic nitrogen (DON) and total soluble nitrogen (TSN) of Chinese pine forest soils were

investigated by using an automatic micro-climate controlled system.1) Compared with the control (CKP) , ET significantly
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decreased NO;-N concentrations in the seedling treatment, and the concentration of NO;-N in the 0—15 cm soil layer was
lower than that in the 15—30 cm layer. By contrast, ET markedly increased NO;-N concentrations in the plant-free
treatment, and the concentration of NO;-N in the 0—15 cm soil layer was higher than that in the 15—30 cm layer. These
results indicated that the absorption of NO;-N by Chinese pine seedlings of was enhanced under ET to meet the demands of
growth , especially in the 0—15 cm soil layer. This was likely due to the occurrence of more fine roots in the upper soil layer
than the deeper layer. NO;-N appears to be one of the most important forms of soil soluble nitrogen utilized by Chinese pine.
2) Furthermore, ET, EC and ETC induced an increase in the concentrations of NH;-N, DON and TSN in the seedling
treatment. However, in the plant-free treatment NH;-N, FAA, DON and TSN concentrations were significantly enhanced
under ET; but EC and ETC had little influence on their concentrations. These results suggest that EC and ETC increased
NH,-N, DON and TSN concentrations mainly through the plant roots, but ET acted by influencing both soil microorganisms
and plant root systems. 3) NO;-N, NH,-N, FAA, DON and TSN concentrations in the seedling treatment were significantly
lower than those in the plant—free group, which might be attributable to the absorption of soil soluble nitrogen by plants to
meet growth demands. Overall, in the plant-free group, the significant increases in NO;-N, NH;-N, FAA, DON and TSN
under ET compared with the control (CKS) indicate that warming contributed to the enhanced efficiency of soil microbes.
However, in the seedling treatment, NO;-N, NH;-N, DON and TSN concentrations were influenced by both soil
microorganisms and plants. Moreover, the amount of soil soluble nitrogen absorbed by Pinus tabulaeformis mainly varied

among the different forms of nitrogen.

Key Words: Elevated temperature; CO, concentration doubling; Nitrate nitrogen ( NO;-N); Ammonia nitrogen ( NH}-
N) ; Free amino acid (FAA) ; Dissolved organic nitrogen ( DON) ; Total soluble nitrogen (TSN).
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Fig. 1 Effects of ET [EC.ETC on the content of soil NOj; at different soil layers.
BT EAR/ING FREROR R — LR AR AL B 22 5 2 (P < 0.05 )
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Fig. 2 Effects of ET,EC.ETC on the content of soil NH at different soil layers.
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Fig. 3 Effects of ET.EC and ETC on the content of soil Free Amino Acids (FAA) at different soil layers.
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Fig. 4 Effects of ET.EC and ETC on the content of soil soluble organic nitrogen (DON) at different soil layers.
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Fig. 5 Effects of ET,EC.ETC on the content of soil total soluble nitrogen ( TSN) at different soil layers.
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HAERMER N e AR Sh B AR S5 [, U 55 NHG-N AR ELA A S A T NOS-NH

4 #Hit

FEFPRLIMAA B AR 4L, B TR A HR B 5 AR T 4% NOS-N & &, AL BE 0—15 em +)2 NOJ-N &R E#
/NTF15—30 cm JZ2; MZEARFI AL, 38R AL PE B 25380 T 3% NOS-N &, 0—15 em )2 NO;-N & &=
T 1530 em 2, X R R AL HE T IMFA R NOS-N YL,

FEFPRIMAA B AL B 1 CO, Ko 3 iy L [m) 4/ 34 2 248 hn 1 1+ 4% NH;-N . DON Fl TSN 7 & ; 76 A Fil
P ET Ab PR 251850 T 43 NHS-N FAA DON Al TSN % & EC Fl ETC Z:¥%F NH! [FAA DON Al TSN &
A B WA, XM EC ETC 2 MR R W E 23 T NH;-N DON 1 TSN &
SR T ET A B AT G SR Y R AR RO AR E NH JFAA \DON A1 TSN 75 4 i,

R IHA 1 A 2H £39E NOS-N NH-N . FAA \DON FI TSN &£ i Z K TR Fhb 20, 3 2 A 5t /L R
W ST B3 B
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