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Seasonal dynamics of soil respiration and carbon budget of maize
(Zea mays L.) farmland ecosystem
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(1. Yantai Institute of Coastal Zone Research for Sustainable Development, Chinese Academy of Sciences, Yantai 264003, China;
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Abstract In this investigation, we continually measured the soil respiration in a maize farmland ecosystem from late April to late
September 2005. Soil heterotrophic respiration is indirectly evaluated by established linear regression relations between soil respira-
tion rates and dry root weights. Soil respiration fluctuates greatly during the growing season of 2005. The mean soil respiration rate is
3.16 pmol (CO,) -m™ -s'; with a maximum of 4.77 pmol (CO,) -m™2 -5 on July 28 and a minimum of 1.31 pmol (CO,) -m > -s~!
on May 4. The proportions of soil heterotrophic respiration to soil respiration are 45.5%, with a range of 36.4%~56.9%. Assuming
that all sequestered C in the grains and straws is not removed from the fields by harvest, net carbon budget of the maize ecosystem
is —1127.0 g (C) - m™2, with a range of carbon exchange rate of 0.52~ —18.05 g (C) - m™ - d~'. Maize ecosystems serve as a minor
source of C in early grow stages of maize, and a C-sink from 36 days after planting lasting until harvest.

Key words  Soil respiration, Seasonal dynamics, Soil heterotrophic respiration, Carbon budget, Maize farmland ecosystem
(Received July 29, 2008; accepted Dec. 11, 2008)

* (40625015) (2004CB418507-1)
* : (1965~), > s E-mail: gszhou@ibcas.ac.cn
(1978~),

s E-mail: gxhan@yic.ac.cn
12008-07-29 :2008-12-11



5 875
, 4777, )
,  300kg(N)-hm?,
el 1.2
, , Li-6400 (Li-cor, Lincoln,
(31 NE, )  Li-6400-09
, - - PVC ( 10 cm, S5cm) ,PVC
> 1~2 cm,
“] ,
> 15 R 3
, 3 ( ( 8~15 cm) ( 20~30 cm)
)y 1 ( 1~8 cm), 5
( ) ’
, 4~9
CO, , 1 , 6:00~18:00, 1h
5. 61 1, 13 , 13
, CO,,
[7.8] R 10 cm
CO, (L1-6400-09 TC, LiCor, ) R
, (I2cm 20 cm )
[9-12] (Hydrosense, Campbell, ) s
, (HMP45C,
Vaisala, Helsinki, ) 24h s
[13-15] 2m 4m ),
1.33x107 2m 4m ),
km?, 14%9) 7 (5cm 10 cm
I5ecm 20cm 30cm 40cm 60 cm)
, 1.3
20d
5, s (15 cm
, x30cm  x30cm ),
s 105
(NPP) , 80
. 513 -m?,
(NPP),
1 MRS Nep
11 npp=ap =225 ()
2~ h
, NPP (g-m?>-d"), B8 B
41°49'N, o
LA 5] (g-m™)
121°12'E, 17 m, ,
9.1 , 49 ) 201,
05 568.8 ’
( 10 cm,
mm , pH 6.3,
O O .. 20 cm)12~15 0.2 mm
6~9 g-kg 0.69 g-kg



876 2009 17
, (=2 mm), 80 ~ 33 33
o 50 30
’ £ 45 } }E ~
1.4 ’ 3 ; 27 9
. M E 40 g
g3 3 -
5E N5
- e 2
HE 25 O 18 2
(NEP) a 20 A REE ;o Soﬁgriggiznrale N ”wé'
. g 2Vt 3-8 10 cm -G IE - 15
SPSS 11.0 (SPSS, Chlcago, 1L, ) E 1 E i _Soi‘l:‘t?:mper;:‘llxreal 10 cm depth
IR 20 cm LR 12
2l 10 Soil temperature at 20 cm depth
5 6 7 8 9 10
H 13 Month

2 HER5HH

2.1 (NPP)
1
7 ,9 2477g-m™
, 8
414 g -m72,
2664 g -m™ NPP ,
) 7 8

), 423g-m?*-4d"
—— b A4 Shoot biomass
3000 » —— WFRA Y Root biomass 50
— M/EYAE Total biomass
2500} PP Lao
g ~
20 2000 + k-
2 {30 7
< D
g
g 1500 5
/M 120 a,
18 1000 <
e
H 500l {10
oL W 0
5 6 7 8 9 10
A1 Month

1 2005 FEREKSTH EMSEYE W THIED
. REYEMEE—MHEFHWPPHET T
Fig. 1 Seasonal variations of average shoot biomass, root
biomass, total biomass and NPP of maize during the growth
season in 2005
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Tab. 1 Contribution of soil heterotrophic respiration to soil respiration during the maize growing season in 2005
(- (R) (Ry) (R, —Ry) (Ry/R,)
R Soil respiration Soil heterotrophic respiration Root respiration o [O
Sampling date (month-day) (umol - m2 - 57 (wmol - m 2 - s71) (umol - m2 - s71) Proportion (%)
06-05 1.95 1.11 0.84 56.9
06-28 4.33 1.58 2.75 36.5
07-28 5.39 1.96 3.43 36.4
08-28 3.92 1.82 2.10 46.4
09-22 2.80 1.44 1.36 51.4
2.8 6 .
26 6A5H June 5 : 6128 H June 28 .
2.4 5 B
22
2.0 4
=~ 18
< 16 3=0.65x+1.11 3 Lt =0.109 6x+1.577 5
§ 1.4 . . R*=0.53, P=0.017 R*=0.65, P=0.000 5
E 12 2
i e 04 06 08 10 12 14 16 1.8 20 22 10 15 20 25 30 35 40
g £
‘E( £ 9 8
52 7528 H July 28 . 71 8/128H August28 L.
T 6 >
2 4
5 3
y=0.065 9x+1.961 4 2 . »=0.042 6x+1.822 1
3 . R?=0.64, P=0.002 9 1 . R?=0.51, P=0.002 9
2 0
20 40 60 80 100 0 20 40 60 80 100 120
5
9H22H September 22 i
4
3
2 »=0.027 9x+1.437 1
. : R*=0.48, P=0.017 6
1
0 20 40 60 80 100 120
R LYy Root biomass (g'm™)
B3 EREKZLETFREXRSERRRFEVEMLMEXER
Fig. 3 Linear relationships between soil respiration rate and root biomass of maize during growing season in 2005
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