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Effects of Tundra Vegetation Change on Soil Respiration
in the Tundra of Changbai Mountain
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ZHANG Yingjie, ZHAO Jing, SUN Chenhui
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Abstract; Climate change leads to the evolution of the tundra in Changbai Mountain from shrub tundra to
herb-shrub tundra, which has an important impact on soil respiration and carbon cycle. In order to study
the effect of vegetation change on soil respiration of tundra, we selected typical communities of tundra in
Changbai Mountain to measure and compare the seasonal dynamics and differences of soil respiration under
different herbaceous coverage. The results showed that: (1) during the growing season, the soil respira-
tion rate varied significantly in different change stages among the three communities, and all showed sin-
gle-peak changes. The seasonal changing trend of soil respiration was not affected by the increase of herba-
ceous coverage. (2) The increase of herbaceous coverage significantly affected soil respiration. With the
increase of herbaceous coverage, soil respiration rate gradually increased. (3) Soil respiration was different
in different plant communities. Under the condition of the same herbaceous coverage, the soil respiration
rate of Rhododendron aureum-Deyeuxia purpurea community > R. aureum-Sanguisorba officinalis

community > Vaccinium uliginosum-Carex siderosticia community. (4) The growth effect of soil respira-

Wi B #1:2020-09-13; {2 e s 2 B 83 . 2020-11-23

ESTE . F KA AR HEA (41571078) 5 K FH I M3 A2 5 A4 B2 R U B A S = B Hh

TEHER N AWE 996 —) , &, IR m LA A, EEMNS AR5 . E-mail: diaoyx614@nenu. edu. cn
* SEAEAEE I F A, BRI AR S, EENE AR MBS 5Y . E-mail: xujw634 @nenu. edu. cn



12 4] AR AR LS TR B A X S e R 2 o TF 5 2131

tion in different communities was different. The growth rate of soil respiration was the fastest in the R.

aureum-D. purpurea community, followed by V. uliginosum-C. siderosticia community, and R. aureum-

S. officinalis community was the slowest. At the same time, the increase of herbaceous coverage signifi-

cantly altered the gap of soil respiration among the three communities.

Key words: soil respiration; vegetation change; tundra; Changbai Mountain
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Table 1 Basic information of the study area
T S Y FE b AR A 54k B Bt 7L R
Plot type Plot No. Change stage Latitude and longitude Altitude/m
4 g kRS TEVE . org/ " oyt .
R. atwrenm community Al FK A4k No change 41°59'32. 14"N,128°1'4. 49"E 2219
o v e i Qlio orqg’ u’ oq ! 05
o iy FE - NI 2 A2 )% Slight change 41°59'32. 20"N,128°1'4. 65"E 2 216
R. aureum- A3 #1J# Moderate change 41°59'32. 37"N,128°1'4. 82"E 2217
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R FRERREE Bl K754k No change 41°59'31. 47"N, 128°1'3. 78"E 2219
. aureum commumty
o iy FE B R T B2 )i Slight change 11°59'31. 39"N,128°1'3. 56"E 2217
R. aurewm= B3 f1 i Moderate change 41°59'31. 31"N,128°1'3. 50"E 2218
S. officinalis
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N S
TR T . " ora p oy o
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A RS- R c2 #J¥ Slight change 11°59'30. 17"N,128°1'4. 65"E 2219
v. “_l.lg“l“;"f‘?f” C3 H1 B Moderate change 41°59'30. 41"N,128°1'4. 82"E 2 220
C. siderosticia
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Table 2 Characteristics of plant community in different study areas

Pl (BREO
Dominant species
(number of plants)

FEACHS A Rh g
Plot No.  Species

B Coverage/ % & B Height/cm

FAR A FAR AR
Herb Shrub Herb Shrub

A F¥BS R. awreum (87) i KB S. rtomentosa

Al 6
#i S. tenuifolia var. alba(4)

(DK% AL tschangbaischanense (5) /)N [ 46 3

95 25 27

£ KBS R, awreum (68), /NMF D. purpurea

A2 7

4 Jz A HY
A3 6

tenui folia var. alba(5)

(38) INEAREMLHT S, tenuifolia var. alba (10) 704 26 77 41 25
KEH S. tomentosa (7) FEFT V. oxysepalum (2)

R. aureum (43) /N T D. purpurea
(85) K HEHHT S. stipulata (7). /NEHAEHHT S. 55 52 53 24

RS R, awreum (20) . /N FE D, purpurea

A4 7

(134) JNEAFEHIA S, tenui folia var. alba (9) KA 88 25 68 24
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o
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B D. purpurea (15), K 2 3k A. tschangbais-
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Table 3 Variance analysis of the effects of month, change stage and community on soil respiration

% Factor F P
A 1% Month 23.813 0.000" "~
FEY% Community 6. 300 0.034"
5L Bt Change stage 10. 030 0.007""
BEV% X A 4y Community X Month 5.826 0.004" "
A A X 25 4L B Bt Month X Change stage 9.723 0.000" ™"
BEVE X E AL B Be Community X Change stage 3.955 0.009" "
BEVR X Ay X 22 4B By Bt Community X Month X Change stage 1.902 0.045"

Notes: ¥ . P<C0.05; * *, P<C0.01; % % %, P<C0.001
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g 15}
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ANF/NE 8RR [ — 25 fL B BER 6] A 43 18] 22 5 2.3 (P <<0. 05)
Bl 1 3 AT A A8 A B B A 39 I 10 1) 225 2 5 A8 Ak
Different lowercase letters indicate significant differences
between different months at the same stage at the 0. 05 level
Fig.1 Seasonal dynamics of soil respiration in different

stages of the three communities
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Different lowercase letters indicate significant differences
between different stages at the 0. 05 level
Fig. 2 Changes of soil respiration in different stages

of the three communities during the growing season
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