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Soil respiration rates and its relation with environmental factors in Horqin

Sand Land
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Abstract; Soil respiration impacts carbon sequestration rates and atmospheric carbon dioxide levels. Daily dynamics and
seasonal dynamics in soil respiration rate in three types of fixed, semi-fixed and mobile sand land were measured in 2005 to
understand soil respiration properties and its relation with environmental factors in land desertification processes of Horqin
Sand Land. The results showed that (1) daily fluctuations in soil respiration presented a single peak curve during spring
and autumn and a double peak curve during summer in the three sand lands; (2) seasonal dynamics in soil respiration
presented a double peak curve in all the three sand lands, with peak values occurring during the last ten-days of June and
August; (3) the daily range of soil respiration rate was significantly greater in fixed and semi-fixed sandy lands than in
mobile sandy land, and the seasonal range of soil respiration was fixed sandy land > semi-fixed sandy land > mobile sandy
land; (4) soil respiration rate decreased significantly with increasing desertification, and the average rate of soil respiration
in a growing season decreased form 2.32 mol CO,/(m’+s) in fixed sand land to 1.65 mol CO,/(m’+s) in semi-fixed sand
land and 1.06 mol CO,/(m’-s) in mobile sand land; (5) in all of the three sand lands, daily change in soil respiration
had a positive correlation with soil temperature, and a negative correlation with air humidity; seasonal change in soil
respiration had positive correlation with air humid, soil temperature and moisture, but the correlation was statistically
significant only in the fixed sand land; (6) although changes in soil temperature, organic carbon and plant root carbon
content were important factors affecting the soil respiration rate in land desertification processes, the primary factors

dominating soil respiration were air humidity and soil moisture.
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Fig. 1 Diurnal variations in soil respiration rate
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Fig. 2 Diurnal variations in soil temperature and air humidity

2.3 R[FIVD SRR B 2 AR ZE T AR A UL

B3 2 3 Fibb AR ZE PR H SE R BB, ATLAE Y, —J7 T, AN [0 £ 2 o S IR R
9 H'5 HANARSEE EVHL > F B2 v0 i > Fshvb s, 0 H A A K FE 0 B 8 358 P I Rt 2 [B] 2 1 i
(2. 3pmol CO,/(m*s)) >RREEHL(1. 71umol CO,/(m*s)) > FHEHYH#L(1. 1pmol CO,/(m™s)) ; H—Tf
T , /A [R) Ef 300 450 3t SR P W I X R 8 2 i) 0 2 S S AHTR], e 6 ) 22 HFI8 3 H B SE V0 b i o 48 4
BIE L Eh Vb 3 = 234. 2% H1200.8% , 109 H 5 H 3 FhREIYMHuE A9 22 7 AW B (P >0.05) . F35b, B EY
b ST I A R A FE AT AR AR, A [B] S U0 R 3h U AR R R, AR S RE(CV = SD/AFHIME) 235

B FSL
B SFSL
EIMSL

A
(=
1

e
&

Soil respiration/(mol/(m?s))
w
(=]

(9
T

09-05 Means

06-03 06-22 07-03 07-19 0803 0820
H # Date

B3 FEDEEETFRESERNETEYL
Fig. 3 Season change in daily soil respiration rate in different habitats
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Fig. 4 Season change in daily soil respiration rate and air humid in different sites
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Fig. 5 Comparisons on carbon storage and soil moisture among different sand lands
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Y A 2 B I O B PR SR I o ) s AR AR S

— BTSRRI, R RIS RGN R i R R AR AR RIS A, A RIEE Y i+ 3R
WPIRAFFERE R 225, T IERF I 5 A R AR G A B 45 SR 3R B, AN [RI1 V0 b ) 38 0 W 1) 28 4k 5 HE b R A8 b
BHME, 5SERBE HESKER BEBRSENDRAIRSEEMEEMED > HRE 5ESBE
KA AR SRMEIR B T B KF , SHE R R MR ER A B B E KT XU, 78\ E 2 U 2] 5 3)
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UH BV TG A AR A, AR IR B IR B TR A K OB R RS B A LA LR S B
TR FRER S o o ZERTIMULIER R T, 55 0PI (6 56 R B 2 U Y , B0 0 - S0P I I o A
) F BB E TR H KR SR . KEFIFR, Tie R 5 R H B2 U, ZEH AL
BHHERAL RIS, DREKE SR E EYRER () BN RAIRSEMRT SR
R B, BEE VBRI R R, PRI SR CO, S M B A th st R AR R T

Z5 BT, U B T LARE S S 20 P I R A H A8 Ak 2 AR (LR BE AR, EZEIR T IR 5
— 2 LA R B 3 BEARRAE (9 L3O AL T DA B A HUR RIS A R BRI i B £ 39
HEPPBCR RGBT RSP R A T e s R UL T LA BUE S R G K SR 9
167 T E A BRI IE SR BERK S 20+ R B WAL AR T A S R GRS
T B T TR ) — EER A7 S RAARE T R X, & PR R R, LK IR
AL B B AR AT AR IR B T40 /N, T3 B0 S0P s 3 A I 28 A A 20 b i BE R ARG 5 D2
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B KR RV AL 3 SR IE R 22 RN X R (9 H S ) R YR A S R B T BRI
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1. 06pmol CO,/(m™s) ;(5) it +3TIFIL HAS(L 5 T HEIR B 2 IEAR G, 5 SR 2 A, S ERRR
JE b RHR IR A I T PR a4 CO, [0 KUY L (6) Uit R AR F T A 5 R B | 1%
KRR R IEA (B R B E W AR ] T B2E K5 (7) WEAE T, BR TR
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