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The characteristics of net ecosystem carbon exchange and the contribution of soil respira-
tion during the growing season in sandy grassland. NIU Ya-yi'”, LI Yu-giang'*, GONG
Xiang-wen'?, WANG Xu-yang'*, LUO Yong-qing', ZHANG Jian-peng'> (' Northwest Institute
of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China; *Uni-
versity of Chinese Academy of Sciences, Beijing 100049, China).

Abstract: Based on the eddy covariance system and LI-8150 automatic soil respiration observa-
tion system, this present study investigated the characteristics of net ecosystem CO, exchange
(NEE) , the contribution of soil respiration (R_) to ecosystem respiration (R, ), and the gross
primary productivity ( GPP) in Horqgin sandy grassland of China. The results showed that the av-
erage monthly diurnal variations of NEE changed apparently with a single peak curve; the highest
absorption rate (—=5.62 wmol + m™> + s™') and the highest release rate (3.14 wmol - m™> « s7")
were observed in July. The sandy grassland ecosystem was a carbon sink, with a sequestration
amount of 25.85 g C - m~* during the growing season. The contribution of R_to R, accounted for
78.39%; the GPP was 275.51 g C + m™ and the contribution of R, to GPP accounted for
90.62%.

Key words: sandy grassland; carbon flux; soil respiration; ecosystem respiration; gross primary
productivity.
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53H14 (Li-Cor, USA ) , CSAT3 # 7 XU X ( Camp-
bell , USA ) Fil CR3000 %4 R £ #5% ( Campbell , USA ) ,
DL MO 53 i R S A DA A SCR AT - R R A
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8150( Li-Cor,USA) H UL R GEARI . 7RI 2SI
AR 50 m (G TTERIX Y ) B0 EAT AR b, ZERR
o AN =M AR E 3 1 mxl m 1
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A X T B8, — 1> 45 5 IR I S B
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14 d A JEM) (Falge et al.,2001)
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V'ant Hoff FEWY 7 F R 4UA (IRETIR A ,2012) , FAIR
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N FH SPSS 19.0 #4417 88 i g 143 B S5 4
Fe MRS | N Microsoft Excel 2010 #Af2214

2 ERESH

2.1 "HEHF L EYRZ
FFEIXAE R ZE NN A T 0 R 1 | IR
TR SRRE S ENERE(ER )
7 H R AT A T Ay, A AORT - R
HRE T HAB A Gy, 7—8 A My FiG AR E T
HoAth A0y (2 2) , F2 BB ] K B SR A 40038 H,
AR Mt 9 A MM A KI5, /Y%
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Table 1 Monthly dynamics of meteorological factors from
June to September in 2016

Aty [ K it RS PR T+ 4
(mm) B (%)  WREE (C)  RE (C)
6 64.00 5.80 22.43 25.35
7 37.30 5.81 24.36 27.87
8 70.70 5.92 23.23 27.42
9 46.50 6.24 18.42 20.84
x2 E£YWERTE(g-m?)
Table 2 Monthly dynamics of biomass
o A WA
ko) A T ELicl TR FEAR
At Y Yk at Y At
69.9+10.4a 186.7+26.8ab 31.9+2.9b 24.1+2.5a 32.9+4.5a
59.8+12.0a 125.5+£22.4b 116.7+31.0a 11.5£2.1b  65.1x13.7a
85.8+18.0a 182.1+£28.6ab 180.4+26.5a 28.314.3a 62.3+9.6a

6
7
8
9 59.2¢16.2a 251.7¢18.1a 105.9%18.0a  19.0+1.8ah 48.846.2a
[F—FNA R FEER R G400 .35 25 7 (P<0.05)
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Fig.1 Monthly mean diurnal dynamics of NEE in sandy grassland ecosystem
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Fig.2 Seasonal variation of the daily accumulated NEE in sandy grassland ecosystem
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gC-m” (K 6), Xtk GPP HTTHAR,6—9 H 4l
41 23.23% 38.03% ,29.01%19.73% , R, K RFEUKEE
A GPP B, 6—9 H 4 Bk 82.15% .
73.04% 91.31%H1 177.45% , A& LA 90.62%

RIS & .
3.1 BHAES RS NEE FRFE K Hopmi e 2
M R il A S R G ) T A R ), AR

AR S ARG 5 RAZ AN B BE f 1 38 e Fe e H
4 BRBIAN B K A A2 Al 1% e 1oy 7 T A I E 2 1Y)
B, BAMRE R, NEE H X5 KA (WO B
BOHEA) IR Kl 7—8 H, s AR 25
REH NEE H B RMEHIMAE 7 A h (L5,
2015) , GAWFFEE R — 20, v WA P R AR R R
i) NEE H ¥ & KM B B7E 8 Ay (M1 %,
2008) . ANF XA RGE NEE H B KR
O ARAFTE2E 5, AN 5t ve IR 3P s -5.5 il
e s (MIHAE, 2008) S A AR
H-3.6 A1 1.2 pmol + m™* - s7'(Li et al.,2005) ,# 74
2LELAEEJF -5 F12 wmol + m™ + s7'(Hunt et al.,
2002) ,db 3 RELJFE A -32 Al 15 wmol + m™ - s~
(Ham et al., 1998 ; Dugas et al.,1999; Suyker et al.,
2001) . AHFFER) NEE H 385 KW MSORIRE 5 22 43
HA-5.62 F13.14 pmol - m™> « s7' PAHHE T R IX
VTR A 5 R S8 NEE IR IE S 8040 T AE X 551G
MK P EGZ 22 S 09 I R — O T AT BB Tt
HR R EE KA SR IREE R - BN [, 55— 5 AR ) 1Y)
PP 25 R AR S RGOGEE T E N R

AW VR AR AR R G K R NEE
BRI R/ MR .7 >8 A>6 H>9 J i
—HEHERZ 6 A I ia it A K ZFER w1, b
6 AT R B 1 2 W 0, T S B U R Y
WAL A A I, 7.8 A I Rk A A K
10, B WA T 4G, B K G AN R A B A R
F, 38 BLAIREE K G3 S A RN I BR AR AR FR T
Bl A [ I e kA 25 R G P, AR AR S I A A R T
K CO, H R Tz B A A K B G
YEFIER , M B B i) e W Wi sl desik, 7 ) R NEE
AR IR ST U (A B B K, T IS8 K 1 NEE Bl ity
4. 9 A LUG R AR K Z2 AR A W) 2 8T
IEAEEE DGR VERTRE s, H 2 FRE E KR COo, &
INT A RGBT, PR B Be Sk B3R B
AL

1.6 pmol + m~

HY A B S 78 K FL T Ak 1) IR 5% 45 AR AN [, Bt
- HENPI RO A E I RENAE | EIERE )
oyfR At R AR 25 5 T A AR AR R SE NEE 1Y
VA FE, AT, VA S RS NEE
e EBER BT 3 A B BRI X 5 REAT
25 (2009) X} 5w AT 5 55 4 NEE 06 {5 AR 1k 1 BF 73 25
SAHI AR IR BAR R L, L 32 B R R R K
AP H K S B i B B T AR A e A
fifie )1, BIAE T 55 T ARG R i,
PERHRIO D 05 R A 25 R 48 NEE X B RN (B i A
JE B B SR ) oK AR A 04 e 107 AL R A S Y
AR T — LA

XA R R R AR AR R G ISR B IR A A
R il =X AN T A S R G A K S
(5—9 A) MRk K 73.09 g C - m™> (5 Syl
2010) , Vigb o v o B M A 2 AR G0 0 A K 2 T
4y 223.83 ¢ C - m?(Kato et al.,2004) , W i 5 FA
AF 5 H v o R b ) [ 65 i (25.85 ¢ C - m™7) , B A
TR B AR 46 DL 2% 5 BB R U0 U 5 7 i
R A 7 A B TSR 355
3.2 R_5RJKGPP XA

RJE R, W HE B By . AP5E, 4% H P
YIRS H R /R, W E/IME N 23.68% , {H &
FOR KAEAE SR8 H I BER T 100% M 15 5L, 58 H:
JECRAT P T - — 2 K (FUfE R T 1009 19 H 1547
HREAKKE) , EF3 kAT 21 XA R A& %
K RE % 58 ZU 3 Kk L HE T CO, 1Y BRI B ( Saetre
et al.,2005; THIREE,2012) , X TR L RS
M5, BEKIUEL T IR H R m iz 8h, JF 7l g2
AER IR R R PRUEEICHE 0T i, 5 50 Bt e 7K ) 1 g R
IECHE (24255, 2008 ), 1Z B ) 8] P4 1) 5040 3 3ot 4
N5 AR B 38 A A AR 7 A B0 A B T e/ T
PrfE, 3R /R, >100% ; —JEH THKXK R, il
1T [E] NEE s Fas SR 2 8] 19 6 R LA 150k
(1), T [RVESCHIE 2 vh 3 0 55 1 JRL R I A R, 1B, FH
] R U5 A AR HES L R R, 1, P RE
BEKRM R, AR/ (Z446,2016) , 1L R /R, >
100% , BERPEOLHE ™ 2510 M A 28 R G 5T
FHRIE (2,2016) . HEEABEFERT B R AR
HESE AR A K S R BBUEST R, BRI K
TIHRR A 78.39% , HHICHFFT R, &8k R /R, WA
B R T7% (F 555 ,2013) , B S R G R/
R [7RALTE B K 30% ~ 80% ( Luo et al.,2006) , ¥
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P G e Fi IV AR RS R/R,,, ARG
50% ~74% ( 5K, 2008 ) , it R BEE  FE V05 R 2012
WHEYE R/R.H 67% (171t 55, 2016) , SO0 4 4
HASRGE R/R,.,H 45%( 515,2016) .

R.../GPP HIEHE A5 R G0 & 5 e & 1E
FH B 32t A LU B8], PT DA B B A 285 2R S0 i 1 R 1 2 3
(15 2016) , Falge %5 (2002) WF5% T kit A &5 &
Sl GPP AR, KR, KB GPP EZ AEPR AL
PESE T R, FESZIRE R, AW 5T H v
WAEBRGAK T R, KT GPP BT E N 90.62%,
TSI N TS RaE E KT (5—9
H)R,.FF GPP IITTRRER (84% ) (5 H11%,2010) .
HH B — 25 5 14 JRE PR AT R R — VIR M X IR v D
iR A RKIERR 7 A, A FHREBRE
10 CLAT, HRAMRRE TSI 0 CULTF AR RS
WAERAL TAREIREE T R B, (50 58 5 A 1Y
FATERBRGAE T 7 L WEEIR, /=4 T & 1Y GPP
(Ni,2001;Kato et al.,2004; 5 Jy{#H%5E 2010) , B fdi
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