H 5243 Chinese Journal of Ecology 2012,31(10) :2466-2472

R ERREEFERE LI ERRISRZIMEF"

I O47 AL FHET kaR IEK

(" PEAFRAREE R LA SFRA, kA& 130012; > FEAFREKF, L7 100049)

W E VAR TPEREAFEHELESREANSSEMAELR W EF, T 2011
F5—10 A KA LI-6400 £33 F R UM A 3 2 4 B % 2% LR P R AT H 4L B AN,
FHAMARETFHLEFRGH, EREN . FEHELETREAAARNE R E
TR ACHRAE ; 2 E R A R Ay 0 o A R PR RS E W I R 11:00—13:00;7
A8 AFFAELETREMNKE,I0 A LETREART, P HEFLEAEHEELETR
WESETZEL, IRFTREAHXRZTRBE L UKL L% 0~10,10 ~20,20 ~30 cm i Z
HAEREAAKME(P<0.01) , MAMEZABEMLEXRERE S LEFR N HE KA,
HES5—10 AF FHELETRBERRYE QBN 1.2~1.65 TR ZA¥ N 15.4%, L3
EREMAMREZAMAEESZHHZMXEEHEELETRNETERE,

KR FEEE; LETR; AL FWET

HESES S154.1;Q948 EKARIRES A MEHS  1000-4890(2012)10-2466-07
Dynamics of soil respiration under Phragmites australis community in dry habitats of
Songnen Plain and related affecting factors. WANG Ming'”, LIU Xing-tu', LI Xiu-jun' " ",
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Academy of Sciences, Changchun 130012, China; > Graduate University of Chinese Academy of Sci-
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Abstract; Soil respiration is one of the important components in global carbon cycle, and a sen-
sitive indicator of many soil processes that control soil metabolism. In order to understand the
dynamics of soil respiration under the Phragmites australis community in dry habitats of Songnen
Plain, Northeast China, a field observation on the soil respiration was conducted from May to
October 2011 by using LI-6400 automated soil CO, flux system. There existed obvious diurnal
and seasonal patterns of the soil respiration. The diurnal curve of the soil respiration was unimod-
al, with the peak appeared at 11:00-13:00, and the seasonal change of the soil respiration was
with the maximum (4.8 pmol * m™ « s™) in July and August and the minimum (1.51 pmol -
m™ -+ s™") in October. The main factor affecting the soil respiration was temperature. The soil
respiration rate was significantly correlated with the near-ground ambient air temperature and the
soil temperature at depths 0—10, 10-20, and 20-30 em, of which, near-ground ambient air
temperature and the soil temperature at depth 0—10 ¢m were the two most important controlling
factors. The Q,, values of the soil respiration from May to October varied from 1.2 to 1. 65, with
a mean value of 1.39 and a coefficient of variation of 15.4% . Soil moisture content and near-
ground air humidity were not the main environmental factors affecting the soil respiration.

Key words: Phragmites australis community ; soil respiration; dynamic change; affecting factor.

LIREMEAC BB ARFBE RO 1998) . HIEVEN —ANE RAYERE, &KX COo, &

4

22—, CO, 1E—Fh i B IR 5 A, R 0 ZLR IR aL AR R & S EOR R CO, W
i i 1Y 58 4% A 45 21 B AL ( Bouwmann & Germon, T A o co, T T HOAIE 5 XA B8R o K

CO, WeJE e kB HA 2 R H A X

o [ 5T SRR PG A TR (2012CB956103) BEB) . ( Trumbore ,2006 ; Piao et al. ,2008)

s s A IHVEE E-mail ;
Wk B3 2012-03-07

lixiujun@ neigae. ac. cn

B F, 2012-06-12 AT R e 3 B AR A 7= ki 23k



T EREE AR U A R R RN A e P

2467

] = By R ) B 2 — ) X R AR B b T AR
985. 8 J3 hm*, 5 Z< bl X 5 b [ AR AY 24. 0% (X)) 2%
+,2001) , i 524 2 25 BEVK ( Phragmites australis ) J&
T DR ) B ) E AR R L — ., BRI T
VR R IS R AR TR AR R b A Y 1
RIS A FH (3 5 25 2006 5 47 7K, 2010 5 58 B 25
2010) , MIX 52 AR 7 25 1 I 1 L 39 0 A HTF 58 38
BRI, ARSCHET 2011 4F 5—10 A WA BCEJR Y
PRSP A5 R T AN [ 1] 30 SR A ] Sh A FH R B
PR A I Bk, 43-Ar P =B RIS TSI E T H
BN DL R P A R AR Y
FERNER, NP BRI S SRS it
ZH

1 #MR5EFZE

1.1 [2RMEN

W5 DX T o R e R e Eh it A A5
i, 2l AL TEAE PR LTI R AR J b, A
Fr K 123°50'27"E—123°51'31"E, 45°35'58"N—45°
36'28"N,, % X Ar T MR VY B A 2 T 5 -2 i i ok
X, @i =AU, B E T RN ERERRZE
W, AR KR 410 mm, £4F H B4 3014
h, AR 4.3 °C, HE =10 ¢, U 2921. 3
C, TCFEIM 137 d( R4 ,2006)

TFF S A b 119 -+ 3SR Sy v B R Ak 9, +- 4
(R FEAHRA I T WL 3% 1, REIRETS h L 3 g L)
2k 3, K A W s 300 ) R 6 BE AE 80% A2 A,
29 100 Bk - m7?, A AP b B 3E S ((Sonchus
brachyotus) KK JLZ% ( Cephalanoplos setosum ) F1JiE
A (Inula japonica) S FHEY) .
1.2 BRIk
1.2.1 L IERPmEEOR A W - SRR AR
LI-6400 ( IRGA; LI-6400-09; Li-Cor Inc. , Lincoln,
NE) +IEFI I RS AT . A6 BRI 0 A
PSR B IE X 3 AN EE A s AR e, B 2

x1 FAERMEEIEBEAMRREEKIEREFEE

HE M Z AR >20 m, WA, £ EE S
PIEEHH BN 20 em FOREIR] K A B P 1447 400 5 b
TSR JF LB R AT 5. WO B $2 AT 1 d
FEFEEEIR A T3 P i R 2 2 em, FEE R
HAZ10 em,m 5 em MRA LMK BIAAL, 44024 h
R VA i, - ST R R 3 A 81 e TR KT
i S R 7 R0 e w7 2 1B ) ST o e
PR A8l AR A A HEF T — R H AU
D) SO Esf ] 27 57 .00 2R H %2 /= 5:00, H XL A5
JEREE 2 h g 1k, B T W D I S 3 IR
TR, R e — H JE1 7 HEnp g 245 A8
AR Z O W W st 1] R 7 :00—11 ;00 , 32 s 6] B
P — i s B = SR (g I (RS SR 1445, 2006 5 van
Straaten et al. ,2010) , #4545 H H A4k H ¥ H
(AR ) o2 B el B [T P 398 H 38908, BUz H ¥E S
TP H A I I R AT T, RoR iz H 1
WP 11 240 AR Ak
1.2.2 FREEHFRYWEIN  AE DU P R % 1 []
B, o FH B A r BEL A [ 20 0 o - e e | 28 0 ~
10,10 ~20.20 ~30 cm PR, T HIEEHKEE
— R ZNARIR BEAN K, Rt g A 0 - S g )
— RALI — K +3E 0 ~ 10,10 ~20 .20 ~30 cm K
I, SR AR AR I A K R B2 A
T, IR ) il 3 25 & T IR RS K &
UT e s SAXHIR B 11-6400 13 IE IR I 5E R 48
0] - S0P P [ A W
1.2.3 HEhbs i QR FRR T
Xl B AR AL O BIURR R B, O R FH AR B50OC R REA T
1% (Kucera & Kirkham,1971 ; Norman et al. ,1992 ;
Raich & Potter,1995) .

R.=ae"
K, R, N EIENEN ;0 SRR 0 HIREER O CHEAY
YN, B R FE AT b R R B R &R R
Qo fEE T T 2 E

Qlo:el()b

Table 1 Physical and chemical properties and main ion contents of soil in different depths of Phragmites australis community

T2 EC pH* ESPV CECY SAR? Na* V2 Ca% | HCO; ™,
(cm) (mS - cm™)* (%) (emol « kg™)  (mmol,")? (mmol - kg™') * 2 Mgt 200,%
(mmol - kg™') * (mmol - kg™!) *
0~10 0.30+0.02 8.3+0.4 14.3+2. 1 16.8+1.6 1.96+0. 70 12. 85+0. 37 8.60+0. 15 3.60+0.02
10 ~20 0.32+0.02 8.2+0.5 24.4+2.3 30.7+2.4 2.39+0. 85 16.95+0. 53 10. 05+0. 13 7. 80+0. 30
20 ~30 0.40+0.03 8.0+0.4 35.7£3.0 30.5+2.8 2.68+0.74 21.30+0. 58 12.6+0. 32 10. 50£0. 22
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Table 2 Basic characteristics of daily pattern of soil respiration rate
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(‘pmol + (‘pmol - (pmol - (‘mol + ( pmol - R EPIH)
m2 s m2 s 2Ll m2 s m2 s

5 2.90 11:00-13.00 1.21 3.00-5:00 2.23 1.32 1.78 0.91 2.40

6 4.00 11:00-13.00 2.01 3.00-5:00 3.49 2.51 3.00 0.98 1.99

7 4.90 11.00-13:00 2.70 5:00-7:00 4.21 2.99 3.6 1.23 1.81

8 5.17 11.00-13:00 2.69 1.00-3.00 4. 46 3.24 3.85 1.22 1.92

9 2.96 11:00-13.00 1.17 23.00-1.00 2.43 1.36 1. 89 1.07 2.53

10 2.05 11.00-13.00 1.25 3.00-5:00 1.71 1.30 1.51 0. 40 1. 64
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Fig.1 Diurnal variation of soil respiration of Phragmites
australis community
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Fig.2 Seasonal patterns of soil respiration rate, tempera-
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Table 3 Relationship between soil respiration rate and environmental factors

oy + R 25 AR + 8K
i 0~10 cm 10 ~20 em 20 ~30 cm TRE 0~10 cm 10 ~20 cm 20 ~30 cm
TIPS 0.87 0.86"* 0.77** 0.79" " -0.37* 0.31 0. 69 0.39

# 8 P<0. 01 K EBEMR; + 78 P<0. 05 K EREMK,
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Table 4 Relation equation of soil respiration rate and air
temperature as well as Q,, value in growing season

A4 KR FHOC R B B Q1o
5 y=0. 50 %5+ R*=0.93 P<0. 01 1.57
6 y=1.37¢" 0%+ R*=0.87 P<0. 01 1.27
7 y=0. 85¢%* R*=0.91 P<0.01 1.65
8 y=2. 44¢% 0007 R*=0.78 P<0.01 1.21
9 y=1. 120 R*=0.97 P<0.01 1.42
10 y=1.21%018~ R*=0.86 P<0.01 1.20
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Fig.3 Relationship between soil respiration rate and air temperature
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Fig.4 Relationship between soil respiration rate and air
humidity near the soil surface
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