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Characteristics of soil basic respiration in different altitude forests in Sejila Mountain south-
east of Tibet
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Abstract: In order to clarify the responses of soil basal respiration to temperature changes at different altitudes and

%

to provide scientific basis for predicting soil carbon dynamics at different altitudes in the future climate change sce—
narios the forest soils at different altitudes in Sejila Mountain were studied by laboratory simulated heating experi-
ment. It was shown that soil basal respiration rate and soil accumulated carbon flux increased with the increase of
temperature. With the deepening of the soil layer soil basal respiration rate was decreased. Soil respiration rate of
all layers and altitudes increased at first and then decreased with the extension of simulated culture time while local
parts showed a characteristic of concussion change. There was a significant ( P <0.01) negative correlation between
soil basal respiration rate and culture time which could be described as exponential function. The cumulative carbon
flux of soil basal respiration showed an increasing trend with the prolongation of culture time and the increases of soil

accumulated carbon flux were obvious in the first 14 days and then gradually became stable. There was a significant
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(P <0.01) positive correlation between accumulated soil carbon flux and incubation time which could be described

as logarithmic function. In summary elevated temperature would accelerate carbon emission via surface soil respira—

tion of forest ecosystem.
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Fig.1 Variation characteristics of soil basal respiration
1
Table 1 Regression equation of soil basal respiration rate and culture time
Regression equation
Site Layer 5C 10 C 15 C 20 C 25 C
1 0-~5 },:7. 2518—0.063,\** _}:8 4676—().()68X*‘k }:9 4026—0.[)%(** y:ll.84e—().()ﬁx*‘)\‘ ):14 696—(].05(**
5~10 },:2. 2598—0.03919\‘* },:3'3976—().()5%(** }:3 9466—0.[)&(** y:4'5]86—().()5x*‘k }:6 7016—(].(]6‘(**
10 ~20 }/:].2106—(].[]451** }/21'84946—().()41'** },:3. 3396—0.[)(»(** }:4 ]746—().()6,{** }:5 692'3—(].(]7‘(*‘k
2 0~5 }/:7. zooef(].l]Szx** _’}/:8. l7zef().()55x*‘k :),:9. zzlef[].(]()x‘k‘k }:lo ]3ef().()7,r** }:]2 748/*(].(]7)(**
5-10 y=3.620e ~0. 048 %ok y=4. 6506 ~0- 055% y=5. 663 - 06x y=1. 884 ¢ ~0-06x y:]0.4le’0'07’(**
10~20  y=2.276e %™ y=3.271e "0y =5 798¢ 700 y=7.453¢ 000 y=8.477¢ 000
3 0~5 y=10.46e 0%y =12.86e %7 y=15.15e 700y =14.27e 70Ty =14, 946700
5~10 9:3 9236—0.[]57x9d( :}:5 1486—0,0667(** _'):6 1336—&071** :y:S 2026—0.06x9df y:11.87e—0.06r**
10 ~20 y:2 7706—().[)9'(** }:2 6076—0.072r¥<‘k y:3.4186—0.08rk‘k y:4 0436—0.051*)\‘ y:7 126—0.07x¥<‘k
y x o Xk (P <0.01) .

y meant soil basal respiration; x meant simulated culture time. %% indicated that soil basal respiration was significantly ( P <0.01) negatively

correlated with simulated culture time.
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Fig.2 Soil total carbon flux variation characteristics

4100 m 0~5em  5~10.
10 ~20 em
4 100 m >3 800 m >3 990 m.
25 C 4 100 m 0~
5 em 5~10.10 ~20 cm
1 616.93 mg* kg™
1 868.25 mg * kg™ (P<
0.01) 3990 m 3 800 m
2.2.4
14 d



* 837

(P <0.01) ( 0~5cm>5~10 cm >10 ~20 cm
2) o . o

2

Table 2 Regression equation of soil accumulated carbon flux and simulated culture time

/Regression equation
Site  Layer 5 °C 10 C 15 C 20 C 25 C
1 0~5 Y=343.4In x +261.8™ Y =384. 1In x+315.6™ Y=414.6n x+364.9™ Y =576.7In x +402. 8™ Y =741. 1ln x +489.9
5~10  Y=128.5nx+76.17 Y=168.4lnx+126.8™ Y =197. 1ln x +149.3™ ¥ =235.7ln x +165.7™ Y =309. 4In x +267.2
10~20 Y=65.6lnx+45.6" Y=103.5lnx+63.6™ Y =156.6lnx+135.1™ Y =205.4In x +182.8™ Y =245 1In x +241.2
2 0~5 Y=351.3n x+267.5™ Y =395.4ln x +301.6™ Y=432.4ln x +366.2™ Y =472. 1ln x +353. 1™ ¥ =626. 4In x +470. 2
5~10  Y=182.5Inx+133.2" Y=226.1ln x +165.9™ Y =262.4ln x +228.6™ ¥ =389.9In x +293. 1™ Y =439. 1In x +436.7
10~20 Y=139.9lnx+65.9™ V=186.2Inx+99.9™ ¥ =258.4Inx+239.6™ ¥ =357.7In x +282.6™ ¥ =393.9In x +321.7
.9 L1 8
.9 .8 7
.6 1 1

3 0~5  Y=534.4nx+316.7" Y=588.4In x +436.0™ ¥ =660. lln x +555 Y =689. 5ln x +432 Y'=759. 1In x +478.
5~10 Y=194.5nx+127.1% ¥Y=1.385lnx+5.7%  ¥=264.2In x +237 Y =393. 6ln x +303 Y =538. 4ln x +417.
10~20 Y=100.8nx+203. 1% ¥Y=117.8lnx+112.5% ¥=155.6ln x +135 Y =213.5ln » + 161 Y =303. 8ln x +290.

Y x R (P <0.01)

Y meant soil cumulative flux; x meant simulated culture time. % indicated that the cumulative carbon flux in soil was significantly ( P <0.01) posi—

tively correlated with the simulated culture time.

9
3 3.2
0~5cm
3.1 5~10.10 ~20 cm o 10
0~5cm 5 ~
10 ecm 2.5 &
. " 0~5cm N
12 13
o 1 <C
8% o °
0~5cm
7
14-15
( ) .
( ) 3.3
8
° N - Hunter 16

o 300 m



* 838

30

3.4

Co,

7d
o Melillo 17

3d

14 d

( References) :

SCHLESINGER W H ANDREWS J A. Soil respiration and
the global carbon cycle ] . Biogeochemistry 2000 48(1):
7 -20.

LUAN J LIUS WANG J et al. Rhizospheric and hetero—

trophic respiration of a warm-temperate oak chronosequence in

10

China J . Soil Biology & Biochemustry 2011 43(3):503 -
512.

2007.
SHI Z. Study on soil respiration dynamics at different altitudes
in Wuyi Mountains D . Nanjing: Nanjing Forestry Universi—

ty 2007. (in Chinese with English abstract)

J. 2009 29(9):5138 -
5144.
HE R WANGJS SHIZ etal. Variations of soil microbial
biomass across four different plant communities along an eleva—
China J . Acta Ecologica
5138 —5144. ( in Chinese with Eng—

tion gradient in Wuyi Mountains
Sinica 2009 29(9):
lish abstract)

MALIK A BLAGODATSKAYA E GLEIXNER G. Soil mi-
crobial carbon turnover decreases with increasing molecular
size J . Soil Biology & Biochemistry 2013 62(62):115 -
118.

2010 34(5): 477 -487.
LIU QJ ZHANGGC XU Q Q etal. Simulation of soil res—
piration in response to temperature under snowpacks in the
Changbai Mountain China J . Chinese Journal of Plant Ecol—
ogy 2010 34(5): 477 -487. (in Chinese with English ab—
stract)
J. 2010 33(12):

4205 -4211.
LIUY CHENST HUZH etal Effects of simulated war—
ming on soil respiration in a cropland under winter wheat soy—
bean rotation J . Chinese Journal of Environmental Science
2010 33(12): 4205 —4211. (in Chinese with English ab—
stract)
CONANTRT RYANMG AGREN G1I et al. Temperature
and soil organic matter decomposition rates: synthesis of cur—
rent knowledge and a way forward J . Global Change Biolo—
gy 2011 17(11): 3392 -3404.
RIVKINA EM FRIEDMANN EI MCKAY CP et al. Met-
abolic activity of permafrost bacteria below the freezing point

J . Applied and Environmental Microbiology 2000 66( 8) :
3230 -3233.

2011 22(3): 600 -606.

WANG CH CHENF Q WANGY etal. Soil heterotroph—
ic respiration and its sensitivity to soil temperature and mois—
ture in Liquidambar formosana and Pinus massoniana forests

China J . Chi-

in hilly areas of southeast Hubei Province



* 839

11

12

14

nese Journal of Applied Ecology 2011 22(3): 600 —606.

(in Chinese with English abstract)

2008 28(7) :3417 —3424.
HUANG J Y SONG C C ZHANG J B et al. Influence of
litter importation on basal respiration and labile carbon in re—

stored farmland in Sanjiang Plain J . Acta Ecologica Sinica

2008 28(7): 3417 —3424. (in Chinese with English ab—
stracl)
I 2015 35(2): 557 -563.

ZHOUCN RENDZ MA HP etal. Analysis of the ac—
tive organic carbon components and soil respiration character—
istics from two typical natural forests in Sygara mountains Ti—
bet China J .
(2): 557 -563. (in Chinese with English abstract)

Acta Scientiae Circumstantiae 2015 35

N J.
150 - 158.
WANG N YANG X LIS L et al. Seasonal dynamics of

2016 52(1):

soil microbial biomass carbon nitrogen in the Korean pine
mixed forests along elevation gradient J . Scientia Silvae

Sinicae 2016 52( 1) : 150 - 158. ( in Chinese with English

abstract)

15

16

17

18

2016 37(4): 797 -803.
CULXB YUXB CHEN X H etal. Distribution status of
soil microbiota underthree forest types in Wenchang Hainan
J . Chinese Journal of Tropical Crops 2016 37 (4):
797 -803. ( in Chinese with English abstract)
LUANJ LIUS WANG J et al. Rhizospheric and hetero—
trophic respiration of a warm-temperate oak chronosequence
in China J . Soil Biology and Biochemistry 2011 43(3):
503 -512.
HUNTER M D LINNEN C R REYNOLDS B C. Effects of
endemic densities of canopy herbivores on nutrient dynamics
along a gradient in elevation in the southern Appalachians
J . Pedobiologia 2003 47(3): 231 —244.
MELILLO J M STEUDLER P A ABER J D et al. Soil
warming and carbon-eycle feedbacks to the climate system

J . Science 2002 298(5601): 2173 -2176.

2009 17(5) : 862 —869.
HUANG YM ANSS LIUL]J etal. Soil basal respiration
response to grass vegetation restoration and its affecting factors
in the Loess Hilly-Gully Region J . Chinese Journal of Eco—
Agriculture 2009 17(5): 862 - 869. ( in Chinese with
English abstract)




