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Carbon Sequestrations and Gas Regulations in Summer—-Maize and Winter—Wheat Rotation Ecosystem Af—
fected by Nitrogen Fertilization in the Piedmont Plain of Taihang Mountains, China
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(Center for Agricultural Resources Research, Institute of Genetics and Developmental Biology, Chinese Academy of Sciences, Shijiazhuang
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Abstract ; Nitrous oxide and methane emissions from a rotation ecosystem of summer—maize and winter—wheat were studied by static transpar—
ent chamber and gas chromatography technique from July in 2007 to June in 2008. The nitrogen fertilizer application rates were 0(NO ), 200
(N200), 400(N400) and 600 kg N-hm?(N600 ), respectively. Simultaneously, the net carbon sequestration, the O, emission quantity and the
economic values of gas regulations per year were calculated. The results showed ; summer—maize and winter—wheat cropland ecosystems were
the sink of CH, and source of N,O, respectively. With the increase of nitrogen application, the CH, consumption decreased and the N,O emission
increased. The CH, average flux rates of N400 and N600 were greater than those of NO and N200 during the summer—maize growth period
(P<0.05). During the winter—wheat growth period, the CH, and N,0 average flux rates of NO all decreased significantly compared with that of
N600(P<0.05). The cumulative CH, emissions in treatments NO, N200, N400 and N600 were —2.55, -1.99, —=0.94 and -0.47 kg-hm™?-a™, re-
spectively; And their cumulative N,O emissions were 1.05, 1.45, 1.67 and 2.22 kg+hm™-a™, respectively. With increase of nitrogen application,
the carbon content of NPP (net primary productivity ) and the net carbon sequestration all increased in summer—maize and winter—wheat rota—
tion ecosystem. The net carbon sequestration quantities per year of NO, N200, N400 and N600 were 6 224.29, 13 885.05, 14 554.35 and
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14 521.10 kg-hm™2-a™, respectively; And the net carbon sequestrations per year of N200, N400 and N60O increased 123.08%, 133.83% and
133.30% compared with that of NO, respectively. The economic values of integrated gas regulations per year of NO, N200, N400 and N600

were 10 560.2, 23 602.6, 24 727.8 and 24 634.2 yuan-hm™?+a™, respectively; and compared with the corresponding values of NO, the economic
values of integrated gas regulations of N200, N400 and N600 increased 123.51%, 134.16% and 133.27%, respectively.

Keywords: the piedmont plain of Taihang Mountains; summer—maize and winter—wheat rotation ecosystem; carbon sequestration;

economic values of gas regulations
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Table 1 Experimental treatments

AbE NO N200 N400 N600
N/kg+hm™ 0 200 400 600
P:0skg-hm™ 0 65 65 65

1.3 SEHERHRES ST

K A S A 555 (static chamber/gas—chro—
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6 20 min, L1 3 K,
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CA=5 UKL S ERE SRS, FIAT Agilent6820 7T Af]



1510 F RS AT IR K-/ NE AR AR S R G LR E

2009 47 H
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CO, MtBL, BRI Z R 1.25 76 kg5 Ve NAARP
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I FRE T ORI e B 2 A= i ARTE A
VEFJT R G B 162 g ZHEA P, PRSI 192 ¢
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W7 2253 B (ANOVA) | [5] 15 53 #7 (Regression
analysis ) FH AT R ECHEFEA T AR 2, b P TR 22 5 1) 22
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Fi A B3R 40 B Y9 4E Microsoft Excel 2003 11 SPSS13.0
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Figure 1 Seasonal CH, flux from a rotation ecosystem of summer—maize and winter—wheat
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Figure 2 Soil temperature at 5 cm depth and precipitation from a rotation ecosystem of summer—maize and winter—wheat
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Figure 3 Seasonal N,O flux from a rotation ecosystem of summer—maize and winter—wheat
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KZEI) CH, -S4 HE Tk 24 Bl 2 S0 LS it FH 2 15 M i
B, N400 F1 N60O 4h 3 (1) CH, V-4 HE i R i 2
25 F NO 1 N200( P<0.05); NO .N200 .N400 FI N600
Wb HEE K ZE CH, HE RS &5 51 o -0.88,-0.59
0.45 1 0.48 kg-hm?, H F K7 N,O FIEHEHGE R AL

P ] 2% 5O 2, HE NO .N200 , N400 F1 N600 4b 3
N,O HERC A58 0.26.,0.32,0.28 F10.18 kg+hm,

LN CH, VI HEGE R R T, B AL
Jith FH 22t 384 o A4 /N2 X CHL (9 WAL BE A1,
NO 4b 31 CH, ~F- 34 HE 5 26 1 2 I8 T N600 4b 3!
(P<0.05), 4&/N#2 7% NO N200 N400 Fl N600 ZbFHCH,
He A5 3R -1.67 . —1.40 . —1.39 F1-0.95 kg+hm™2,
Jit S IIBARG 4% /N A2 X CHL Wi 32 2 (R oy
NH: X} 48 CH, i S0 A AR SR A A AR R, it A
FUIEHY 1 NH; & SRR m =2, KR 56 A I7E 48
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Table 2 The average flux rates and total emission quantities of CH, and N,O from a rotation ecosystem of summer—maize and winter—wheat

A3 CH, HE 4 /mg - m - b CH, HEf S i /kg - hm™ NO HE i #/mg +m - b N0 HEMCE kg hm™
BN NO -0.08(0.010)b -0.88 0.02(0.008 )a 0.26
N200 -0.06(0.017)b -0.59 0.03(0.015)a 0.32
N400 0.04(0.016)a 0.45 0.03(0.024)a 0.28
N600 0.04(0.013)a 0.48 0.02(0.012)a 0.18
N NO -0.04(0.003)b -1.67 0.02(0.003)b 0.78
N200 -0.03(0.005 )ab -1.40 0.02(0.009)ab 1.14
N400 -0.03(0.003 )ab -1.39 0.03(0.002)ab 1.39
N600 -0.02(0.001)a -0.95 0.04(0.011)a 2.04

T A5 S NI B PREDR 2E , ANl NG T 11RO LSD 21 LG22 5 W 35 (P<0.05)

Wk R R, i R NH-N Wk B & A
iR 435, BAEAHRERUK S T 4 /N22 2 44 i o
WIRART Rk, U4/ N ZEiF 2 11 NHi-N 78
it A J R A R S AR TR A6 A T NOs-N, 14
o NOs-N RAE 2552 i H Be S8 A0 TR 11498 328 3424, 3k iy
P 498X CH, Ak, 1 T CHL MRS (R4 .

b AL = A3E N, 4/ N4 2R NLO P X HETL
BRI SRR I N600 1) N,O ~F34HEi
BRI E =T NO AP (P<0.05) . 4/N4£7% NO N200
N400 F1 N600 4bFE N,O HEjift a5 43 514 0.78 .1.14
1.39 1 2.04 kg-hm?, _FIiRAFFE FMHA 58 il 25 Tk
b HE NO HEC. 3 AT RESE: KA AE TG N AUt A L
T, R A SRS A S AR AL
VERR BARBCAIR , Tk NO 7 AR HL 2
B, RN NO HERCHY 2R N 7, -4 Ao
2RI SR SE 4 NL,O P2 AR I AT S RPN, (45 78
N200,N400 Fl N600 7K T 435 N,O HEAlcH B 2= 5
24 BEEX-ZNERERBESESGHET

N 0 A B AR S R Gt A 2# IR BRI T
TR SR, P R B — 1A 7 7 (NPP ) SR AT —
FE B A MUK, 7E— 2 R LT R R CO, W

FhiE , TR AR TR AL (missing sink )™, B T oKk-4&
INZEREAER A S R Gehilrr WAk 3. 4RI, &
T K2R it o AUt 1 3G % AL NPP (17 122 il
e [ B 241 389 011, NO \N200 ,\N400 F1 N600 #b F 5 £
A = [ B 40 ) R 2 458.58 .6 022.06.6 096.25 F
6 931.12 kg-hm?, &/NAZ =440 NPP [ Al
[T At 55t 35 LA N40O 4b P A 155 s NO, N200, N400 F1 N600
Ab TR Y [ B A 0 ) R 3 765.71.7 862.99 .8 458.10
17 589.98 kg+hm™,
25 BEEXR-ZNERIERBESRESEP LI
REMNME

A A= 25 R G0 SARHETC— 7 T 6 N2 AR B
YEHI (I E CO, FHERL 0,); 75— RO AN A
THRAE AR % AR (CHL N0 55, 80 E RN
PRI A AR 2 R G IR 55 DI BB AEAE 1 SRR, XoF vz ) A
BRGMRSGS M EM AT IE R Z 5 AR £ K-
KN RAEAR AR ZS R G SRE T D e R A (E L
4, SRR, B EREE AR (LR
BRI (B Bl A ZRUIE it A T 3G i3
NO . N200 ,N400 i1 N600 4b H & T K 2 HE il S8 <Y
SRS B S R 2 342.74 .5 739.44 5 810.90

&3 BEER-ZNERERBESREHRETF (kg hm™)
Table 3 The carbon sequestration from a rotation ecosystem of summer—maize and winter—wheat(kg+hm=)
b CH, et CH~C Mo b=y TAGB HRIGE7 S NP Bl g NPP (it Car I AC
BN NO -0.66 4 547.48 5229.61 2 457.92 2 458.58
N200 -0.44 11 140.83 12 811.95 6 021.62 6 022.06
N400 0.33 11 279.53 12 971.46 6 096.58 6 096.25
N600 0.36 12 824.19 14 747.82 6 931.47 6931.12
INFZE NO -1.25 6 964.79 8 009.51 3 764.47 3765.71
N200 -1.05 14 545.69 16 727.54 7 861.95 7 862.99
N400 -1.04 15 646.73 17 993.74 8 457.06 8 458.10
N600 -0.72 14 041.19 16 147.37 7 589.26 7 589.98
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Table 4 The gas regulation functions and values from a rotation ecosystem of summer—maize and winter—wheat
e A0 f g hm TR AT fFfyvan - hm™-a™ G RIS A RIS A
[l C o HERCH, HEENO  FEC HECCH RO yuan-hm’*- 4 yuan -hm-a™

Tk NO 2 457.92 -5.05 22.29 1 850.69 -3.80 16.79 2 342.74 4 180.44
N200 6 021.62 -3.39 26.79 453398 -2.55 20.17 5739.44 10 255.80

N400 6 096.58 2.55 23.97 4590.42 1.92 17.84 5 810.90 10 381.56

N600 6 931.47 2.73 15.09 5219.05 2.05 11.37 6 606.66 11 812.30

INAZ NO 3764.47 -9.54 66.34 2 834.46 -7.18 49.95 3 588.06 6 379.75
N200 7 861.95 -7.99 96.10 5 919.65 -6.02 72.35 7 493.53 13 346.85

N400 8 457.06 -7.96 117.23 6 367.74 -6.00 88.27 8 060.76 14 346.22

N600 7 589.26 -5.47 172.83 5714.34 —4.12 130.13 7 233.63 12 821.95

16 606.66 yuan-hm2-a™'; HZESARE M E >
144 180.44 .10 255.80 .10 381.56 111 812.30 yuan-
hm?-a™, &/NERES AT M E L &3k
IR T AL B G 2 B T B, ¥ AN400 Kb 3 i
5 NO \N200 ,N400 F1 N600 4b FH 4 /N3 ZEHERU AU,
(AR B 43 5 3 588.06 .7 493.53 .8 060.76
F17 233.63 yuan -hm™-a™ ; HEEG SR 54 (H 53 51
1 6 379.75.13 346.85 .14 346.22 il 12 821.95 yuan -

2,
hm=-a™,

3 it

(1)E F K2 N400 F1 N600 CH, “F- 24 HE il 3 %
122 NO FT N200(P<0.05) ,N,0 S35 HE R H 2 kb
P 22 TN 2, A/ NAE A A CH, HERGH Y
R E, Bt U i A 3N A& /N 22 X CH, I
WA, NO 403 CH, ~F- 254k 4 i 2T N60O
AEF(P<0.05) ; 2 /N2 2% N,O ~F- 4 HETIGH % Bl B A
JIE it FH 2 A g i, Herp N600 8 2755 1 NO 4k
JH(P<0.05),

(2)H FR-Z/NFE AR B AR RSN CH,
WG NLO HECOIR . Bl 25 R it A S 35, )
CH, W SCBE 198055 , o NLO HERCEHE N, B FOK-4/)N
F A4 A 25 2 48 N0 .N200 . N400 F1 N600 4t FH
CH, 4EZHE it 43 3 =2.55 .~ 1.99 . —0.94 F1-0.47
kg-hm?-a™; H NO AFERHEE G535 1.05.1.45,
1.67 12.22 kg-hm?-a™,

(3) & oK Z=hE % Rt 1 =38 fin§% 4k NPP
F14) Tl 2 RV Tl 2 T 1IN, 4 /N 22 ZR G ALl NPP (1)
i g IV [ 1 457 LA N4OO Kb P 5% 5 o B oK -4/
FEAEA H A 25 2 48 NO .N200 . N400 1 N600 4 7=
e [ 43 R 6 224.29 13 885.05 .14 554.35 Fil

14 521.10 kg-hm™-a™'; N200 . N400 F1 N600 43|, NO
RbEHEA TN T 123.08% .133.83%F1 133.30%, LA N40O
Sb BRAT: [kt F 7 o

(4) B FORZE SN SR I E 25 & <Ak
P X BEE RUIE A B g N, 4/ h&
Zo USSR TR S I B RN 25 A SR T I (B 8S L
N400 kb3 . B ER-Z/NERIERTAES RS
NO .N200 ,N400 F1 N600 &b 3l 4= 4F- 25 AR 15 M (i
4351k 10 560.19,23 602.64,24 727.78 Fll 24 634.24
yuan-hm?+a”;N200 ,N400 F1 N60O 4351 H. NO kb33
N7 123.51% 134.16%F1 133.27%, 1)k N400 AbFRE 5
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