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Soil respiration variation and its relationship with hydrothermic factor under

different biotopes of alpine meadow distributed area
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(1. College of Life and Geographcal, Qinghai Normal University, Xining 81008, China;
2. Northwest Plateau Institute of Biology, Chinese Academy of Science, Xining 810001, China)

Abstract: Based on field-orientation observation, soil respiration variations and its relationship of enclosure
which is the control plot, and grazing land, mole-hills and ant-hills in different biotopes through the meth-
od of comparative analysis were analyzed in the Haibei region of Qinghai Province from June to September
in 2012. The main results were as followed:1) Seasonal dynamics of each treatment were apparent, which
was enclosure treatment<mole hill treatment<Cgrazing treatment< ant tower treatment. 2)Soil respiration
in different months showed: differences of mole hill treatment and enclosure and grazing treatments were
not significant in June and July; differences of ant tower and other treatments were significant (P<C0. 05)
in other moths; difference of grazing treatment was not significant compared with enclosure treatment ex-
cept the soil respiration in July. 3) Soil respiration rate was positively correlated with soil temperature,and

the most significant one was control treatment, the correlation coefficient of 0. 851. The Q10 were followed
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by 2.39, 4.66, 2.03 and 2. 29, respectively. 4) There was no significant correlation between SRR and soil

water content.
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and humidity
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Table 1 Main features of sampling sites
Type Latitude Longitude Altitude/m Soil type
o i " o ! 4
Kobresia humilis meadow 37°36739. 67N 1011674257 E 3 24z Alpine meadow soil
o I " o ! "
Exclosure plot 87°36°39. 3" N 101167167 E 3 240 Alpine meadow soil
o ! " ) ! "
Ant hill secondary succession community 3736 3. TN 10118718 27 E 3 193 Alpine meadow soil
37°36'34.6" N 101°18'22.2" E 3192

Mole hill secondary succession community

Alpine meadow soil
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Table 2 Two-way ANOVA on each index of soil respiration (R*>>0.700 0,P<0.05 2)
. b . b b

rate under different months and treatments

o df F P
Variation source ,
Month 2 44. 048 0.00 o
Treatment 2 77.762 0. 00 ,
X
4 7.580 0. 00
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b
3 b
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Fig. 1 Dynamic changes of soil respiration in different treatments
:A (P<<0.05),B (P<<0.05),

Note: A, Different letters for the same sample plot mean significant difference among different months at 0. 05 level; B, Different letters for the

same time mean significant differerces among different treatments at 0. 05 level.
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Fig. 2 Fitting of soil respiration and soil temperature in four kinds of different treatment

0—5 cm

Table 3 Q,y value, soil temperature at 0—5 cm depth under different treatments from September to June, 2012

0—5cm
Quo . o
Soil temperature at 0 — 5 cm depth/C
Month
Enclosure Ant tower Mole hill  Grazing Enclosure Ant tower Mole hill  Grazing
6 Early June 2.29 0. 46 0. 86 2.05 8.22 13.61 8. 04 10. 28
6 Late June 1.49 0. 89 3.94 1.21 11. 30 15.49 10. 23 9.39
7 July 0.99 0.50 1. 40 0.79 14. 88 21. 14 16. 92 16. 80
8 August 1. 00 4.66 10.91 0.17 15.17 17.79 14. 43 16.53
9 September 1. 27 2.75 0.99 11. 25 8. 88 9.07 6.92 8.68
.4 Qo 0.15~1.50 s 15
T L Qu 2.0 o Quo
6 8 ) ,
(R*) 6 7 o
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Table 4 The relationship between soil respiration and soil moisture

Treatment Model R* P
Mole hill Rs=—151.178M* +61. 212M—1. 153 0.670 0. 330
Grazing Rs=—214.613M* +112. 843M—8. 165 0.419 0. 581
Enclosure Rs=—90. 055M* +55. 049M—4. 311 0.065 0.935
Ant tower Rs=—197. 806 M*+70. 140M-+7. 319 0.112 0. 888
Rs M

Note: R, ,Soil respiration rate; M, Soil humidity.

tesl, (Ajania tenuifolia) ,
Yl() :YT X eoxm 9(10—1) (3) [29] s s , R
’Yl() 10 OC ’YT b o
T ., T 3.2
, [30-32]
0.763.,0.197,0.617,0.025,P> 6~24 C,
0.05, , , , 7.78 6.42 C,
, 0ocC .
, [33]
R R*>0. 45,
3
3.1 .
, 6~24C ,Qu>2,
. . . 10 C )
5.110,7.756.5.508 4 o ,
20.155 pmol » m * « s ', 7 ,
; 1.79.2.42.2. 39 5. 19 o
pmol e m * «s ', 6 9 ,



07/2014 ¢ 31 07 ) 1239

[1]
[2]

[3]

(4]

(5]

[6]

[7]
[8]

(9]

[10]
(11]

[12]

[13]

[14]

. N K ;
. ;
; .
R CO, ;
. :
CO, . N ;
CO.
. ;
( ;
) ; .
’ L8] o b N
s 3 [35-36] , . ,
, , NN o

Scurlock J] M O, Hall D O. The global carbon sink: A grassland perspective[ J]. Global Change Biology,1998,4:229-233.
Scurlock J] M O, Johnson K, Olson R J. Estimating net primary productivity from grassland biomass dynamics measure-
ments[ J . Global Change Biology,2002,8:736-753.
Forbis T A,Larmore J.Addis E. Temporal patterns in seeding establishment on pocket gopher disturbances[J]. Oecolo-
gia,2004,38:112-121.
Redgers W E, Hartnett D C, Elder B. Effects of plants pocket gopher (Geomys bursarins) disturbances on tallgrass prairie
plant community structure[ J ]. The American Midland Naturalist,2001,145:344-357.
Rezstutek M,Cameron G N, Vegetative edge effects and pocket gopher tunnels[J]. Journal of Mammalogy,2000,81(4):
1062-1068.
Questad E J,Foster B L. Vole disturbances and plant diversity in a grassland metacommunity[ J]. Oecologia, 2007,153;
341-351.

Helldobler B, Wilson E O. The Ants[ M ]. USA:Belknap Press of Harvard University Press,1990:1-732.
Patricia J F. Ant biodiversity and its relationship to ecosystem functioning: A review[ J ]. Biodiversity and Conservation,
1998.7.1221-1244.
King T J. The plant ecology of ant-hills in calcarcous grasslands:1. Patterns of species in relation to ant-hills in Southern
England[J]. Journal of Ecology,1977,65:245-256.

; , , . [yl ,2008,17(2) :143-150.
, , , , ; . [Jl. ,2011,

28(1) :146-151.

(1. -2006,14(1) :77-83

Knapp A K,Conard S L,Blair ] M. Determinants of soil CO, flux from a sub-humid grassland:effect of fire and fire his-

tory[ ] ]. Ecological Applications,1998,8(3):760-770.

Kuzyakov Y. Sources of CO, efflux from soil and review of partitioning methods[J]. Soil Biology & Biochemistry, 2006,

38:425-448.



1240 PRATACULTURAL SCIENCE(Vol. 31,No. 07) 07/2014

[15] , . . . Ll +2004,15(9)
1611-1615.

[16] Redmann R. Soil respiration in a mixed grassland ecosystem[]]. Canadian Journal of Soil Science,1978,58(2):119-124.

[17] Gordon A M,Schlentner R E,Cleve K V. Seasonal patterns of soil respiration and CO, evolution following harvesting in
the white spruce forests of interior Alaska[ J]. Canadian Journal of Forest Research,1987,17(4) :304-310.

[18] ) . [M]. y . : ,2007:72-88.

[19] Buyanovsky G A,Kucera C L, Wagner G H. Comparative analyses of carbon dynamics in native and cultivated ecosys-
tems[ J]. Ecology,1987,68(6) :2023-2031.

[20] Bridge N,Mott J,Hartigan R. The formation of degraded areas in the dry savanna woodlands of northern Australial J].
Soil Research,1983,21(1):91-104.

[21] ; ) . (. ,2000,24(6) ;
680-686.

[22] Kirschbaum M U F. The temperature dependence of soil organic matter decomposition,and the effect of global warming
on soil organic C storage[ J]. Soil Biology and Biochemistry,1995,27(6) :753-760.

(23] , . . , s s 11
[Il. 22003,27(4) ;441-447,

[24] , . CO, (Il ,2008,3(18) :262-268.

[25] , s , . CO, [Jl. ,2001,22(6) :14-19.

[26] Langley J A.Megonigal ] P. Ecosystem response to elevated CO, levels limited by nitrogen-induced plant species shift
[J]. Nature,2010,466(7302) :96-99.

[27] Davidson E A, Verchot L. V,Henrique J H, Ackerman I L,Carvalho J E M. Effects of soil water content on soil respira-
tion in forests and cattle pastures of eastern Amazonial J |. Biogeochemistry,2000,48:53-69.

[28] . . , . , . [Jl.

,2003,27(2) :202-209.

[29] , , ; . Lyl ,2004,15(5) ;
814-818.

[30] N , . CO, [Jl. ,2004(5) :24-29.

[31] . . . . L1l -2005,16(9) :1581-
1585.

[32] , , , . [l ,2005,24(6) :603-606.

[33] , . , . , s [Jl

,2009,18(5):2308-2315.

[34] , . . . . ,2003,23(5) :972-978.

[35] s s s s s . (Formica cunicularia)
[yl ,2007,27(4) :1508-1514.

[36] Mandel R D,Sorenson C J. The role of harvester ant( Pogonomyrmex occidentalis)in soil formation[ ] ]. Soil Science Soci-

ety of America Journal,1982,46,785-788.



