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Diurnal variation of soil respiration in soil-potted with soybean (Glycine max

L. ) at various growth stages and its affecting factors

YANG Lan—Fangl’z yCAI Zu—Congl (1. State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese
Academy of Sciences, Nanjing 210008, China; 2. College of Resource and Environment, Hubei University, Wuhan 430062, China). Acta

Ecologica Sinica,2004,24(12):2955~2960.

Abstract: The diurnal variation of soil respiration at various growth stages of soybean and the influencing factors are
investigated with static dark chamber method and gas chromatograph technique in pot experiment. In the flowering, pod, and
grain-filling stage, soil respiration rate was measured consecutively 3 day-nights at 2 hours internal in daytime (6:00~18:00)
and 3 hours internal in night (18:00~6:00). In the course of sampling, the temperature in air, on surface, and at 5 cm depth
soil were recorded. The soil respiration rate was also determined one day-night at three hours internal after watering in the pod
stage. Results showed that there was a substantial diurnal variation of soil respiration rate with a single peaked rate occurring
from 12:00 to 16:00 in soybean-planted soil. The maximum soil respiration rate and the averaged rate in soybean-planted
treatment were higher in pod and grain-filling stage than in flowering stage. The cumulative CO, emission during daytime
accounted up 61% ~69% of total emission over a day-night. The daily average of soil respiration rate was most close to the
rate between 18:00 and 21:00. Rhizosphere respiration made up 85% ~ 96% of soil respiration if the priming effect of soybean
growth on decomposition of native soil organic matter were neglected. In the bare soil, the soil respiration rate was
significantly correlated with temperatures exponentially, but in soybean-planted treatment, the relationships were poor and
depending on growth stages. The correlation was most significant in grain-filling plumping stage and lowest in pod stage, and

more significant with temperature on surface and at 5cm depth soil than with air temperature. The results suggested that the
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soybean growth as well as growth stage influenced soil respiration rate and the relationship with temperatures.

Watering

affected the magnitude and intensity of soil respiration rate and enhanced the diurnal variation of soil respiration. All the results.

indicated that soybean growth and growth stages, temperatures, and watering are important factors affecting soil respiration

rate and its diurnal cycle.
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TEEHE.1000-0933(2004)12-2955-06 HREHHEES.S152.6 ITWKERIZAM A

“EAABRMNBINBERNMTERRA R 609, LIEFREMEDEERN CO, BREIZ KW EERR MIHTBHFL TS5
Pg CL L HKK CO, BRRM 10%, BRI G BB R BE R CO;, M 10 52Y) ., UERTEFRAERE b OR/NE KT K
KCO, EFEEXREMY, tHENPRATEEMNMEMSRERES  IREHLETRAEHEMNEREMA . HEKX
SARRERKP L EIFRERTAMTIRERBRE.ARBIETEAREG TAEARERP L HPRBYBRZL, ST £
BERRERTAUNEEZWEAR . BENETARREIH LEFR SR R EAE KB iR E KXY 8PP R e w2
i9f=-A
1 BHRE5AZE
1.1 HH

REA L EEENL TERLIBREAT ERES LD IRB L. RESLPHEBL . EVREER 10.56 g/kg, £E N
0.95 g/kg,pH X 7. 50, Fi i W E R+ . iIAHEY I KE (BT B A Glycine max L.), G AR 99-10, HE R R KE=RF
1.2 FE

1.2.1 HBEEW HTHET
IEFEKE. Z0H
= RS, REHAINK 20.5cm, 3 20.5cem, & 6 cm,
S REEA PVCREHE., KL 5 mm 7 19 KT
120 3 cm B -

25 cm, & 5
1% 7% 2% Bi 2
ﬁ "]:Lv

KH,PO, 0.439 g fEIEAE. BHAEH KE 2 -
- 2 M ALPR .G AL E
1.2.2 k& SrlfEXREKIHT
5K 2h, B |1
v, KA
=Y
FKB O E L UAEH#ATL
S Wi RN

FHI#R -

EP
AJKFE

wl

- SECE

1.2.3 ®fmath
GOGC!ﬁE‘C%E%ia%E% 80 rnl/mm,;tf;

PR LR

cm B 1

LI R /M

A

2 EHRE9W

2.1

K G

Y 3 B9 -

£

—

Z 8] Bt /)N 2
(
1
SR IR 2
G382 12:(

7E I 1l

1 -

- 338 R 1R B £

R IR B AR L
B KB M 2002 4F
12 H(HE# )G /K 80d)18:00 FF
H6H12:00 8%, kg4
- 3 R I o AR )
1] W, R 3
REZHBAE 3:00 B 8:00 Z A, KEA

IR 7K B R A

=R I

~R B, T

[m

pniie-
_‘%,
!

T8 3K,
WG

R B CR .

g

i
=

E W E
A 2,

VE5 SIS M SORLIA ) S

K1

- 3 T R K

m? « W) >R (1.54 g C/(m? » hH)I>FF
R REBRRREEER D, BA
SX WD . B4
) 16:00 F1 3:00 3] 6:00 Z[8] ; K T 5531 , 4H L I #
R K, S MO B3 -
- R IR R K, T

A |

.\_1. !h T

7 o
: 008 A S5 -

H

16 3 B S

- RE T

AR T ) R UL
“Z:‘.Iﬁ] 9'/1&&%%1

PVC M8 it THEFH . R4S
P REEAE 1BK 6cm B PVC F,

S4d) HFEHGHE NG
58 3h REE— K. RENZENZESR. -
AR, REHES PVCREE
3 VE 5T A 9 B ZOm‘l SEEA 18 ml WESHIE /MRS

} B #H /) 28 4 A S A
- 35 P WR i+

733 -

H EF

-3

) AZ B AL

=)

e CO, 8. S SRS ML TR, PR
BHEER1ml,

% ,% 9 B 15 H 18:00 G55 ; Sk R AE M 2002 £
R 22— BB, 3 MERKRE, fhE

IR ERSBRAHBENERZILHE BiIE
F R R KT

) 5

A

WM (0.86 g C/(m® « h)),

2]

(B

=K
ér %ﬁA:

-+ 3.75kg., & kg A

80d) H R A (S5
- RIBEM S5 cm HEWBE, REWHRES
AR . P ER EH 5 0.10.20min K}
o YR JG S B0 ) £ W B RERE  H 35 T 1R A

KB

2). FEFH

el

HHBAE 12:00 B 16,00 Z 8] , B /M
F IR IR R BN ERTIAHE,
IR E R L HE, BREKE

i

"

. T,
:%9

-

- i

101d) AT #ESE 3 41

e

iR A0k i w1

SH19HBHHEEW S4B L 8:00 g, B 22 HR I 8:00 55 ; & EHHFHE M 2002 £

=10 H 3 H(B®BFE® 101d

2%, W {1 tH 3L

- ) -
HTE 0:00 3]

L3 » T DLAR

R/ FER D, TRRER:

1 3. 5em, B EFZLEE 2.5 cm,

AR, RERAHRBRREHRE, FHTHRHN
(NH4)2804 0. 236 g

Y EEAREEE RN AT 1 K, REMEL

EEPVCRESR

R R ER LA 1,8

- 3 PRI BT AS AR
3:00 2 ] ; 8% ki 1

5 20 cm, W12 15 em AP FER A K

4

BB RAE T
S 3K
i3 [
2,38

B 452k 60,100 F0

= 9 A
%53 10
- B M

)12:00 F

£ 12.00 8] 16:00

NP R E B A, KNG IR (1.88 g C/

ERK,

"M KSR/




12 54 B2FE FARAEKPEBRRKENLIETRERTHUEEENETFE A 2957

2000
— —O— FF 1L/ Flowering
2 te0f 1] W 43 Pod
ié ool 4 I —A— BB Grain-filling
g% ,
E?% 800 |- ’ \
i 400 * ‘ k4

O Lo S . A Y N
08:00 16:00 03:00 12:00 21:00 08:00 16:00 03:00 12:00 18:00
12:00 21:00 08:00 16:00 03:00 12:00 21:00 08:00 16:00
FFEHTH) Sampling time
B1 KEAFAEKHELIEFRERTILAR
Fig.1 Diurnal variation of soil respiration rate in the soybean-planted soil in various growing stages of soybean
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Fig. 2 Diurnal variation of soil respiration rate in the bare soil in various growth stages of soybean
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