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Abstract; Soil respiration is one of the most important components in global carbon cycles. Soil respiration is a sensitive
integrator of many soil processes that control soil metabolism and reflects human influences on carbon cycles. In order to
quantify soil respiration dynamics and its controling factors, we conducted a set of relevant experiments in four woody plant
communities in Wu Qi, Shaanxi Province, a Loess Plateau region in Northwestern China. We measured soil respiration, soil
water content, soil temperature, and air temperature from June to September in 2006. Soil respiration of the four plant

communities all displayed typical diurnal and seasonal dynamic patterns. The Hippophae rhamnoides community had the
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minimum diurnal range while the Platycladus orientalis community had the maximum range in soil respiration. We found a
large seasonal variability for all the four communities with a high to low ratio of 1.1 ~1. 6. The seasonal range of soil
respiration was highest in Caragana korshinskii community and lowest in Platycladus orientalis community. The relation
between soil respiration and soil temperature can be described as a power function for Platycladus orientalis and Caragana
korshinskii communities, but the relation between soil respiration and air temperature can be described as an exponential
function. The relationships between soil respiration rates and soil or air temperature were described as a power function in
Hippophae rhamnoides community but a liner function for Pinus tabulaefomis community. The close relationships between
soil respiration and temperature were community-dependent, and the environmental effects on soil respiration differed among
plant community types. We concluded that environmental changes would alter the seasonal soil respiration patterns for

different plant communities.

Key Words: soil respiration; soil temperature; soil water; the Loess Plateau
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Table 1 Status of the P. orientalis, C. korshinskii, H. rhamnoides, P. tabulaefornis communities

R PE Fefu | R

Plant % Slope Slope Breast Tree height Iﬁﬁﬁéﬁ% . . ..
. Aspect i . Main plant species of the vegetation composition

communities (°) location  diameter( cm) (m)

g WA Prunus armeniaca ,ili# P. tabulaefomis , 2258 3¢
P. orientalis RH ES 12 G 1.87 1.9 Potentilla chinensis Ser , 81T Lespedeza bicolor Turcz
Pk %835 Aster tataricus Linn. f. ,JKEL Agropyron cristatum
C I;o hinshii R ES 12 FTFEB 2.82 3.8 (L.) Gaertn, &8 Arntemisia sacrorum , B [R5 Arte-

- orsHnsiL misia capillaris Thunb. {$=% Stipa bungeana Trin

o WA Prunus armeniaca, IiBk P. davidian, yKE Agro-

*RE ES 12 FTFER 1.34 1.9 pyron cristatum (L. ) Gaertn, § B & Thymus mon-
golicu .41 3F Stipa breviflora , {47 L. bicolor Turcz

H. rhamnoides

TR /N3 Populus simonii , Y378 A. frigida Comm, K1
P. tabulaeformis A ES 12 T 4.22 3.96 B S. bungeana Trin, H & Glycyrrhiza uralensis
1.2 BT

M ANLHENEFEREH (Sm x5Sm) , RAEE Ll-cor A R4 H LI-6400 fE#E0051E RN
B ZGM LI6400-09 + PR SR EMEFHIE . 7EREHIPIBENLINE 5 4>+ 8RR B (0. 008m™) , 3 T 38i/I
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FERRMERT 1 K, B E S IR RS B i R B B TR EMURBTER (B R EAEIA 13, LIg A 4
B EAR R I B LR BN, M 2005 48 6 A3 9 A G AEFERRI BT E H #1713
&,82h IE 1 K, B A0 % 5 DML, 88— HNE 3d, eI 1+ 30F il 2R 54 [w] B, F) F R #5 =X
SEEERIN & RGBSR F 2N E R T ERE, RRIBEECA M B 3lE iR, £NE LEF
W, A BERLET 3 A~ LA /MRS I LA, U5E 0 ~ 100cm + 2 +EE /KR, 8 20cm I E—IK,
3KEE., HIESKERAMETENE,

1.3 R

R SPSS Geit7H7 #ci- . (SPSS 12. 0 for Windows, Chicago, USA) X %§¥f #E47 48 5404 | [B11H 2347 70
One-Way ANOVA J5253#7 , 3¢ LSD IE AT 2 H AL
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ABRGTH A [FIREE B PR R AR H A R e 2 5, HARLIB R O DNERRE LR S (B 1), 4
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% HAEBN T2, R R Y PR H A R — R KR BE T HMUINE R T ERA K,
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% H 245 EMASIRE KRB EA R —2, R TRF R B T RE LR B2,

2.2 AEME IS E A IERFIR DL IR T B R AL S
2.2.1 [E—MHEEARF AF G TERR D EAEE 7R

4 FpREE AR By Z ) TR BR B 257 (P <0.05) , BB & A FE AR, MAH T 3Erpgr 3
FASIE R 1.34 ~2. 31 pmol-m s ™" | FHJE K 1. 67 pmol -m s ™' LR IBIRIR BT AT N 2. 69 ~4.68
p,m01°m_2°s_1 SEHE RN 3. 48 p,m01°m_2°s_1 VDT PR A A IR R N 1. 36 ~3.03 p,m01°m_2°s_1 SEE A
p,m01°m_2°s_1 STRAA TR =5 AR I B N 2. 67 ~3.90 p,m01°m_2°s_1 EHE A 3.26 p,m01°m_2°s_1 o H
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Fig. 1 The diumnal variation of soil respiration for different vegetations in different months

A,B,C,D 2 HURENM, &k, WBAMEMRFE; O A x O FAREK6H,7H,8 AMI A A,B,C,D represent P. orientalis, C.

korshinskii, H. rhamnoides, P. tabulaefomis respectively; [] A x O represent soil respiration of June, July, August and September, respectively
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40 -

FIBIENG Soil respiration
11337 J¥ Soil temperature ('C)
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Fig. 2 The seasonal variation of soil respiration and the environmental factors of four different vegetations
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Fig. 3 The relationship between soil respiration rate and soil and air temperature

A, B, C#1 D ZpAUCRIA A& W BAMA L RFR S L SR E KRR, a, b, o A1 d RN A& D BAMHRLIRFR 5 SEK X
% A,B,C and D stand for the relationship between soil respiration and soil temperature; a, b, ¢ and d stand for the relationship between soil

respiration and air temperature for P. orientalis, C. korshinskii, H. rhamnoides, P. tabulaefomis respectively
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BZEEA BERRERKR, FFIRERS IR RS R TR . ACSRAPIRS R %R
HA [F] — 3R 58 B3 1 R Rl AR R SRR IR A RS R A TR B o

ABFE P ERAAREE LIPS 20 ~ 40 cm 2 HHUKFHFERMEE BEKFAH(P <0.05) , HARHE
TR SARE )2 BRI Z ARSI B, RIAARIIE X R oK 7 B Z AR A% R
B FRGIE R FF A A B AW 5T P SRR R BE A 7] 1 2 38 B8 B9 - 37K 2 9 38 n T 3 An, T Martin and
Bolstad "' 5§ 5 AN [F) oAk 2 + 3P IR (9 BF 5T K B0+ PR I 37 31°F 38 + K AN BN T AR . ERARBRFSL
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Fig. 4 The relationship between soil respiration rate and soil moisture in different soil depth

A,B,C 413z 0 ~20,20 ~40,40 ~ 60cm + B+ EKE; O A x OFFIFMM, 45, WEHAMMRFEE A, B, C stand for 0 ~20, 20
~40, 40 ~60cm soil depth, respectively; [] A x O represent P. orientalis, C. korshinskii, H. rhamnoides, P. tabulaefomis respectively
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