55035 B 11 ) *E &~ 2 Eild Vol.35,No.11
20154F 6 A ACTA ECOLOGICA SINICA Jun.,2015

DOI: 10.5846/stxb201308042017
IV KBRS, 22240k, B4, BME, SR IR ZR b X 244895 A I 5 . A 25241, 2015,35(11) :3684-3691.

Sun T, Liu R P, Li X H, Mao Z J, Huang W, Dong L L.Effects of simulated nitrogen deposition on stem respiration of Larix gmelinii Rupr in Northeastern
China.Acta Ecologica Sinica,2015,35(11) ;3684-3691.

A USRI B X 7R b i X 34 22 3% T AL 8 I IR B =2 T

FhoOF R, ER, BTFET, & R, FAA

AR I BRAMAB) A A5 R AT A SE 0, MA/REE 150040

FE 2011 4B 5 A 2012 4609 12 F X 242250 (Larix gmelinii) N THAKIEAT THRVE TGRSR, 8 T 4 MRETIEKFE
AEEE AYHIR (0 g Nm?a™) A gNm7a™) FRGgNm?a " )AFEA(ISgNm?a™") , A MEHEE 3 ANEL
R, T AU NH,NO, , LI AR TN A Wi 1 IR, RALIMAR LT 2012 4F 4 A R—10 H 47, iF 15d
FEATIGE 1 UM IEE S 12 Yk, S5 SRR 45 FUAHE T A P IGH R A S IR 1 AR fh— B, Y 5 L AR
A, o 7 A ISR 10 R E AR, AAL BRI ER S T S AR DA TP R R HLRE B AU A KT RS ?i@ﬂﬁﬂ?lﬂ'&
BORZEIEHTHGR T RN IR A A R A A N R T R RO CO, B =45 R 67.3.72.5.78.9
g C/m*F186.5 g C/m*, AT ILJEE 15 W) 1~ I i o 3 A7 A ol 35 A PR B R BROG 3R | T LR BB BURRAYE ( Q) BB 2L A 10328 T T e
Bifi = 35 4R ARAL PR RIS AT R Y Q fE4h 1.67.1.80.,2.01 F12.54, 41, tFBE & AR B S8, BRI R &
ST BT AU i SR T R R 2 R A — s AR DG | RR S R R TR R A Y 38.3%
KRR AT IE AU TR Faid; A

Effects of simulated nitrogen deposition on stem respiration of Larix gmelinii

Rupr in Northeastern China

SUN Tao, LIU Ruipeng, LI Xinghuan, MAO Zijun”* , HUANG Wei, DONG Lili
Key Laboratory of Forest Plant Ecology, Ministry of Education, Northeast Forestry University, Harbin 150040, China

Abstract: Anthropogenic activities such as fossil fuel emissions and ammonium from production and application of fertilizers
have elevated atmospheric nitrogen (N) deposition by three- to five-fold over the past century. Nitrogen deposition also has
been accounted as one major component of global change and is predicted to increase in the future. Nitrogen additions in the
atmosphere and soil have been demonstrated to alter regional and global environments and affect forest ecosystem carbon
cycle, which is projected to alter the trajectory of future climate change through climate-carbon cycle feedback. Concern
about the ecological effects of elevated nitrogen deposition on terrestrial ecosystems is currently increasing. The stem surface
carbon flux is one major component of tree autotrophic respiration, and may represent tree growth activities and metabolism.
Despite the importance of stem respiration, few studies have been conducted to examine the effects of simulated nitrogen
deposition on stem respiration in forest ecosystem. In this study, response of simulated nitrogen deposition on stem
respiration in a 40-year-old Larix gmelinii plantation in Northeastern China was studied. The objective was to test the
hypothesis that N addition would increase stem respiration in N limited temperate forests. Nitrogen deposition experiments
were initiated in April 2011. Four nitrogen deposition treatments (in three replicates) were established; Control (without N

added) , Low-N (5 g¢Nm~a™"), Medium-N (10 gNm™a™"), High-N (15gNm™>a™"). Twelve plots, each with 10 mx
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20 m dimensions were set up, surrounded by an approximately 15 m wide buffer strip. All plots and treatments were
installed randomly. Ammonium nitrate solution was sprayed monthly as 6 equal applications from May 2011 to October
2011, and May 2012 to October 2012. During each application, fertilizer was weighed, mixed with 50 L of water, and
applied to each plot below the canopy using a backpack sprayer. Two passes were made across each plot in order to ensure
an even distribution of fertilizer. The Control plot received 50 L water without N. A polyvinyl chloride collar ( 10.2 c¢m inside
diameterx5 c¢m height) was cut and polished to fit the stem shape of each sampled tree,and set up on the northward side
with silicon adhesive at breast height. During the growing season between April 2012 and October 2012, stem respiration
was measured once a week from 10:00 to 12.00 with a Li-6400 portable CO, infrared gas analyzer equipped with a Li-6400-
09 chamber. Stem temperature at 1 cm depth beneath the bark was simultaneously measured with a digital thermometer. The
measured stem respiration was calibrated with the polyvinyl chloride collar volume and stem surface area of each sampled
tree. Our results showed that stem respiration exhibited a strong seasonal pattern, with the highest rates found in July and
the lowest rates in October. The estimated stem respiration during the measuring period varied from 1.33 to 4.71 pmol m™
s in the Control treatment, 1.60 to 5.01 wmol m s in the Low-N treatment, 1.85 to 5.38 wmol m s in the Medium-N
and 1.73 to 5.96 wmol m™ s in the High-N treatment, respectively. Stem respiration rates showed a significant positive
exponential relationship with stem temperature within all treatments. We fitted site-based models and used continuous
measurements of stem temperature to estimate cumulative stem respiration for the growing season of 2012. Cumulative stem
respiration in the growing season was estimated to 67.3 ¢ C/m’, 72.5 g C/m”, 78.9 ¢ C/m’ and 86.5 g C/m”’ in the
Control, Low-N, Medium-N and High-N treatment, respectively. The measured apparent temperature sensitivity of stem
respiration ((Q,,) was the lowest in the Control stand, and increased from the Control treatment to High-N treatment. The
Q,, for Larix gmelinii in the Control, Low-N, Medium-N and High-N treatment during the measuring period was 1.67,
1.80, 2.01 and 2.54, respectively. Stem nitrogen concentration also increased from Control treatment to High-N treatment
and peaked at High-N treatment. The estimated for stem nitrogen concentration Larix gmelinii in the Control, Low-N,
Medium-N and High-N treatment during the measuring period was 1.00,1.32,2.02 and 2.35 g/kg, respectively. However,
stem respiration was weakly correlated with stem nitrogen concentration. Stem nitrogen concentration explained 38.3% of
variations during the measuring period of 2012. Our results suggest that simulated nitrogen deposition increased stem

respiration in Larix gmelinii plantation in Northeastern China, but it may vary depending on the rate of nitrogen deposition.
Key Words: stem respiration; nitrogen deposition; stem temperature ; seasonal dynamics; nitrogen
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Table 1 Relationships between stem respiration rates and stem temperature among different N treatments in the growing season
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