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FEE: [H W05, 3928, TORREAT 500 0 B bt 38 FH , of 58 3 38 ASMHE SO A BRI IR T A i e . VR IR
FEAS AR, WIS 5 MR, 2350y 25 AU R, S AR, 23808 G 50% A6 AR 2 (AR b 2 o & 2 Ok
JEAL S B 1 50%), X358 HECiE 50% A AR, FEFFIE H TG 90% AR E . Bixd RE AN & 4b #1520 240
kg-hm™o (455 18 A 21 o F5HF 28 H AL BEIK) CO, ~F 2 Hi 0 & 2 S i s = S s, 4 A58 388.96 mg-m>-h™' Al
14 718.97 kg-hm*, HB it ZUIE B .38 0 CO, FIHRRG St A AL FE CH, P 31 S0 B e MRS o v, 40 )ik
0.042 mg-m-h™' Al 1.36 kg-hm™; )AL AEALFE N,O ~F I HEHGE 8 M S HE i m, 20935 0.153 mg-m™>-h™
5.75 kg-hm™ o FEFF I FH AL BRI 4 SRS R 7 95 10 38 va T LAt AL 2, 2 6 R ALk 2 A 4 it DS Ak 38 R UL Vs 4
K, (HESARE . (50 VREFHE 5 2300 2 Lt COo, MR, M 3R KA CH, M HEZEIRIIE, AL
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Effects of agricultural wastes on greenhouse gas emission and
global warming potential in black soil

HAN Yuanyuan, CAO Guojun, GENG Yuhui, YE Qing, WANG Zhenhua, HUANG Yan

(College of Resources and Environmental Sciences, Jilin Agricultural University, Changchun 130118, China)

Abstract: [Objective] To study the effects of cow dung, chicken manure, and corn straw combined with chemical
fertilizers on greenhouse gas emission and global warming potential. [ Method] We used the static chamber
technique and set up five treatments including control, chemical fertilizers only, cow dung plus chemical fertilizers
containing 50% nitrogen of the total nitrogen in the treatment, chicken manure plus chemical fertilizers with 50%
nitrogen, and straw plus chemical fertilizers with 90% nitrogen. Totally 240 kg-hm™ nitrogen was applied in each
treatment except for control. [Result] Among all treatments, the straw treatment resulted in the highest average
emission flux and average total emission of CO,, being 388.96 mg-m>-h™' and 14 718.97 kg-hm* respectively.
Nitrogen topdressing evidently promoted CO, emission. The treatment of chemical fertilizers only resulted in the
highest average absorption flux and average total absorption of CH,, being 0.042 mg-m>-h™" and 1.36 kg-hm™
respectively, and resulted in the highest average emission flux and average total emission of N, O, being 0.153 mg-m~-h™

and 5.75 kg-hm™ respectively. The global warming potential in the straw treatment was significantly higher than those

WisHER:2016-12-05  HiScdkRRTIE:2017-07-14

1t 56 AR P 3LE: http://kns.cnki.net/kems/detail/44.1110.5.20170714.0856.014.html

EBE N8/ R/ (1991—), &, MEA L 4, E-mail: 13944832347@163.com; @BAE4E4: & B £(1958—), F, 24, i+,
E-mail: cgj72@]126.com

& H: B 43 £ 48+ % (2012BAD14B05, 201 1BAD16B10-2, 2012BAD04B02-2)

http://xuebao.scau.edu.cn


mailto:13944832347@163.com
mailto:cgj72@126.com
http://dx.doi.org/10.7671/j.issn.1001-411X.2017.05.007

5 ]

I B 5« AR T A T Xk PR R A HE TR A R RV 4 O R i 37

in other treatments. The global warming potential in the cow dung treatment was lower than that in the treatment of

chemical fertilizers only, yet the difference was not significant. [Conclusion] Straw coverage can increase CO,

emission in black soil. Upland soil is an important sink of CH, in the air. Compared with chemical fertilizers only,

organic manure combined with inorganic fertilizer can reduce N,O releasing. The contributions of different

agricultural wastes to atmospheric warming vary in degree.

Key words: agricultural waste; greenhouse gas; CO,; CH,; N,O; global warming potential

ISR, LS5 AR S 3 BERFAE RS A% AR 4 S
o BAR SBF AN AE T IR B 28 1R % 1R I
JF b2 FRL 2 G AL [R] Gy (1 A R E 1) . BE A
RIN, T A BRAE AR BRI B R N AT
Bl FT 5| T IR = ARV B IE N A [ EURT (]
AR £ ] Z R (IPCC)EE 3 IRPEM R 45 H:
A5 & N,O B4 Bk iR ¥ % (Global warming
potential, GWP)J& CO, ] 298 %, ¥.{7 Jii f& CH, )
GWP /& CO, [ 25 5, 4xrk AR = SR HECE
SRR 1 17%~32%", Rl B 4 o A BRI =
AR BEHE IR, A AR 3 e E B R
SARFEROIE . W8 G, AR AR R RS P HE RO
CO, &5 CO, HEEAH) 5%~20%- HEIA ) CH,
R CHY HEBUAFH) 15%~30%- HEE N,O 5 &L
N,O HEBAF T 80%~90%"), iX 3 Fh4&1E KA
Hh i B PRI AR, LR S RN ) TR R A
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[ B RS RO R 5 R A K
E XY, = MR EL N 6.5 1Y, B &
FFLI N 17.3 4247, X L fll R 739 31 %A 13 21
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DAYak D B2 TR B s oD A0 R P e P R o R g
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- 35 [ B s 73R AR IR = SR R 28 T R E X
AERAAEM TTERY . BRI, A LIRS AR A AR
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ARG R RO OB O %, R RS
%, R ER S ERZE T, R T mEA N
REBARKAE TN, 4R35 X3, R -5 A0 AR BC it X I =
SARHER GRS A 520 . B AR R 7))
1) 2 VR A B B PP F AR TR = AR HE SO Y
VE IR AR IE

1 MRI57EE

1.1 RIS TR
ARG T 2014 FFAE T AR DU -F i B E R IR
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T E RO K s a3 AT . 1% X SR
6.5 °C, FEHIH I 2 698.5 h. FHIPFFE 577 mm,
YR E 790~820 mm. 2014 L EEHEN
453.2 mm, H A FOKA F AR W E 8 354.86 mmo.
ARG b - A B, B AR A R
N:pH 6.69, HHLF 19.9 g-kg™, 4% 1.26 g-kg ™, B
i & 90.7 mg-kg ', A 21.2 mg-kg ", A
186.1 mg-kg .
1.2 RIEAHt

BERERSMARTE 11, MEEE RN 6.5
Ph-hm 2o R ENENIRER[w(N) Y 46%), B ALy ik
TR — % [w(N) AN 18%, w(P,05) A 46%] it i R4S
[w(P,05) 1 46%], £ fE B BR #H [w(K,0) 9 50%]
BNV IR FEW R A 35 WG FER FBORFEFT o &Rk R 57
MFESEERNE 1.

®1 BERUEFVFIIE

Tab.1 Nutrient contents of different agricultural wastes

w/%
AHEE AP A % il
43 30.34 1.50 0.96 1.23
P 34.38 2.87 1.56 1.68
FKFERT 58.90 0.72 0.25 1.50

1.3 IRt

R E 5 M, A E S 3 K, D
XA 76 m*e FAS/DNXNEE 3 AN UEREM,
SR FH U P 45 5% 0 1 10 R U AT e 1 o, BASE
ZR(N 240 kg-hm *) Ay FEHE T 5 [\ b HAR B0 R
FEYIIIE &, %A B R A AUIER B &8 1R
PRI AN, IR 5> FACIEAN 78, DAARIIE &
Ak PR it N 398 R R A R A A AR, BTN 240
kg-hm 2, P,05 100 kg-hm >, K,0 120 kg-hm . HH,
FEATIE H AL BEBR B B R A2, TR 7 B
PEREANFE AL, FEFT Hh 80 22 o0 ANHb o REFT I FH AL
B, B B R R TN 1 A U R R ¥ 4
FKFEAT o 5 AALBET 5 : CKOAHEAE): S1: HiE
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1B AE, N 240 kg-hm 2. P,O5 100 kg-hm 2. K,0 120
kg-hm?; S2: AR 3E H, A R AR R A SIS
5 50%; S3: ML H, A E A SRS
5 50%; S4: FEATE H, A2 PR A SRR

5 50%.

KA FEAR R R0 B 1 30% 1EFEAE, 40% 1EHR
FIHAIB AL, 30% TEHMEEIHIEIE . & AR IR 354
I BPAEESEAE — R PN, BARIEAE 7 = L3 2,

*2 BB REEE

Tab.2 Experimental treatments and fertilization amounts

fpsm A BN A &/ A (kg hm™?) G HE/(kg-hm ) Bt /(kg-hm)
(thm™) N P,0s K,0 N P,05 K,0 N P,0s K,0

AHiAE(CK) 0 0 0 0 0 0 0 0 0 0
B E(ST) 0 0 0 0 240.0 100.0 120.0 240 100 120.0
IR H(S2) 26.7 120.0 76.9 98.5 120.0 23.1 215 240 100 1200
AL H(S3) 133 120.0 64.3 69.3 120.0 35.7 50.7 240 100 1200
F&FFIE HI (S4) 12.9 24.4 226 135.5 215.6 77.4 0 240 100 1355

1.4 BRI G

T = SRR R B S AR, AR SRR
B, O SRR N IR I 5 om IR AR T, K
AR E KRR o, DS IE SRR SR R R A
T FE T i 5 R B S R B R 2 . RS ET
¥ TR 5 75 I b, oK B H AR S, T 04 15,
30, 45 min 78 AT 4 UCREE SRR, RERS
PRFE S RAFAE 100 mL SRAEESH . RS AW 1
Fim. AL B 4 H 29 H, s A0 5 iE 82K
FE7do 2 BEEEH B 258 6 A 27 HA1 7 H

28 H, BB JGE SRR 3 d, AR RFERA] AR R
%N 1 {jﬂb /\7[‘7](*5'2 29 W\c
g
o %
SO =
vz F ]|
(ME 2 17 >
g
it W AU
g 1] | £ |
g | | 5 Vs
Y|~ © e} (o) g Y
£ 50 cm o
a: ESFE b: Ti4h
E1 SES#EENRER

Fig. 1 Diagram of gas tank structure
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FHEK AR (FID)I 5E , N,O SR FH H A7 A )
#(ECD)IE o W58 25 AF R

FID: % 300 C, A< H, (i EA 100 mL-min’,
SEHHAA AU EN 200 mL-min', #5008 Ny; ECD:
W 330 °C, #A N Ny, &= N 2 mL-min .

T =S A RE E A

B dexhxp
T drx273(273+6)°

A, FARAEASGEE, mg-m>-h's py CO,n
N,O. CH, FREIRES T BUH L, kg m™s h J9RAEFE
R B, my de/de SR FE AR N IR E R RIIK
FEARAL 5 0 Jy R AR AR R AR AR T 2R

)

B, °c
=AM SHE R E A U
Fi+Fi,
CE= Z(t,ﬂ t,)><2><24 @

A, CE AR SHNE, kg-hm ;i R i ]l
JE 5 (Lq—t) NAHAR 2 I 5E 8] B IS 1], s e Dl

A BRI IR VS 5 (GWP) &K 25 Pl 2= UM [ 2= 715
SAFBCGE (kg hm ) B IR & A48 508 CO, HElE,
P T7v552% SCHR[17]. GWP HE A KA.

GWP = CDE(CHy4) + CDE(N,0) + CDE(CO), (3)
.11, CDE(CH,). CDE(N,0)% 5y CH, 1 N,O #tt
5N CO, MHEUE:, CDE(CO,) A CO, [HHERE, #
£r35°9 kg-hm >,

1.6 #HiENIE
¥ F Microsoft Excel 2007 SPSS19.0 444317
s A E RSt 53 41 . K Duncan’s ¥£3H T 2 &
L
http://xuebao.scau.edu.cn



5 ]

I B 5« AR T A T Xk PR R A HE TR A R RV 4 O R i 39

2 FRE5SH

2.1 RAEFMTEFT CO, HEMAIF N

WK 2 fis, ERBENEE N CO, MHRTE
5 Ak B R B A — B B AR K AR
CO, HJBGH B A (39.9~126.5 mg-m>-h™"), 1 #HE
OB & e, HAE 6 HARM 7 AR B &g . 78
RN RN, FAFH CO, T HEGE & 15K
T 200 mg'm™>h',

Bk CK ib#oh, Hh & b3 7E 6 HRA 7 AR
1) 2 PGB it RS 70 5 B 2 IR CO, HETBUm v .
S1.S2.83.S4 &b#7E 6 A 27 HibB &5 1% 4E
3 d ) CO, “FHHFGR &4 7112 3 575.00. 2 854.40.
2904.40 13 033.58 mg'm >-h ;7 A 28 HiB i & iE
JEESE 3d (1) CO, FIIHBUEE 73 7N 2 104.34,
1 687.64.1733.47 #11766.81 mg-m>h'. 2 KB
JEJE % 4b 3 CO, ~F 3 iuE & R I N S1>S4>

— CK

o S1

1400
1200
1000
800
600

400

CO, HFGE & /(mg-m>h™)

200

S3>S2. K, 16 it B (R 3R )2 7E 2 3 Py BE S 1
B CO, HIHE, Bt b A (S 1) 4 P 26 368 it B 1
CO, Hyguil & i K, HF F AT RE 2 S1 Ab#IE jiti R
FEA JRFEKBERIN CO, EHE .

W% 3 Frow, & A0 B A DAAS FF 38 FH (S4) b B 1)
CO, “FHHuE &5 SR & & &, 70N 388.96
mg-m >h' 1 14 718.97 kg-hm 2, H i MHEBCE 53
T HAB AR . CK 40 CO, a2 5wk
TR 2 A, 23 990N 200.20 mg-m>-h! Al 7 538.85
kg-hm™. R, jifa JE Bt A HLAE 35 fE 2 10t 1+ 1 e
W, 3 m 138 CO, MIHERG AR KT, 3 Fidk
MV 84 3 FH A BE A DLRS AT A8 H A BE X 38 CO,
He R A F o B3
2.2 RAEFTERT CH, HERAIS T

Wi 3 Fros, B S1 A S4 AbFEAE 8 H 27 HHlY
LIEAE AL, HAR S A HE CH, HEBUE &34 8 fdE, B
R EE CH, HEBUR S A i R DA . 75 %

— 4

£3 FTENEIFEES

SRR H
2 [ELE Co, HiuaE

Fig. 2 CO, emission fluxes of different treatments

HEHBES SHE

Tab.3 Average emission fluxes and total emissions of three greenhouse gases from different treatments

co, CH, N,O

Qb S5/ SHERE SESHE U E/ SHEE/ Y CE R/ SHEE

(mg-m™h™) (kg-hm™) (mg-m™h™) (kg-hm™) (mg-m™h™) (kg-hm™)
CK 200.20d 7538.85¢ ~0.035b ~1.32a 0.049¢ 2.07¢
S1 385.97a 13 753.68b -0.042a ~1.36a 0.153a 5.75a
S2 357.02¢ 13 330.94b ~0.030¢ ~1.05¢ 0.137b 5.35¢
s3 374.83b 13 957.28b ~0.034b ~1.23b 0.136b 5.21d
S4 388.96a 14 718.97a ~0.025d -0.81d 0.139b 5.51b

1) A #H%E LEA — AR N B F/4H, & 7R B4 £ 7R 2 F(P>0.05, Duncan’s %),
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Fig.3 CH, emission fluxes of different treatments
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HAREE, HE R IKES CK A ER AR % . 7
3 i b R 370k H AL B A DARS 858 (S 3) b B
CH,, ~F- $47 W VAT 388 & s IR WiC & A K, 233l o 0.034
mg-m >-h' Al 1.23 kg-hm
2.3 RAEFMEEXT N,O HEHIR M

WK 4 fros, BB HAFEE 6 A 12 H.
29 H & 7 H 30 Ho il B IEAE, & H T 2%
{EL T PR B TN, A TR 2 386 o - 33 FLRR 2 K i, PR L
HIEME, NOy 1EPRESEAE T AT AR P2 2R K&

0.45
0.40
035
0.30
0.25
0.20
0.15

N,0 HEiE & /(mg-m2-h™")

— 2

N,O, Hri 6 H 29 HikZlEi{E, 79 0375 mgm™h'.
W 3 fizn, ST ARFE ) N,O ~F ¥ HE U & K
MARRCEY MR, 15 0.153 mgrm >h ! Al 5.75 kg-hm 2.
AT, i AR BT NLO HER s M K, 7556 9% 47
BN, B LN A5 T kb A0 e i &, i
T8/ T3 NLO IIHERL, BRI NLO B,
G AR = AR SR ST RE IR o 3 RO R Sk
HALFEH S3 ALEE ) N,O S HERCE f K
2.4 R EFHIE AR £ TRIEE B SRR
FHEE 4 Rl A0, & Ab B b, FEF A AL H(S4)ab 22
) GWP 2% i T oAt kb 3, AH LT S AL AR (S 1) Ak
H, WEIRIE 5.9%; 2200 H (S2) A B4 S1 Ab
GWP [k, HER AL,

AR H Y]

El4 FREIAIEN,O HgEE

Fig. 4 N,0 emission fluxes of different treatments
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*4 FELIEHEIKIGEHEZE(GWP)”
Tab.4 Global warming potentials (GWP) of different

treatments kg-hm™
A CDE(CH,) CDE(N,0) GWP
CK -32.93b 616.86d 8 122.79d
S1 -34.00a 1 713.50a 15433.18b
S2 -26.30d 1594.31c 14 898.94bc
S3 -30.78¢c 1 552.58¢c 15 479.09b
S4 -20.20e 1 641.98b 16 340.75a

1) CDE(CH,).CDE(N,0) %% 4 CH, #= N,O ¥ % 4 CO,
A E R I B S LA — MR N B FE %, TR
[ 4 22 8] £ 7R % % (P>0.05, Duncan’si%),

3 WSt

A Az 7= R BT AR 1 B B SR L AR RS AT S T
MURE FIC & it FH » AN 22 28 338 b g LB 1) & &
M2 52 S8 At N\ R PR R R R e 4 e 5
T RS AT B AR s P R = SRR A, £2
HAS 7 o 23 3 0 s (1) CO, BRI, HLBEHE A
FE S 2N CO, HEs E a2 38 hn; T
6 FEFE AL 0 AN [R5 CHL, HE T 5t A [+ 5
N,O WIHEBC S R 55 57 A EHHE XA K, K2
B TN A ATIE H 22 {2 i N,O BRI, A &5
W FANNAEFT I8 H 229820 N,O [HER O NL,O [
HeR TG o 1) FH P i it A RS A X AR A
FEARHTBUG AT TS B RS AL H AR A2 (2 3 R b+
 CO, HEil, Hoxt CHy 253 UE FH, HAE A
25 NL,O HIHE S EMAREFTF A 0% . 1X 5 AT
FAERA B, R AR, EEFRDERZMT,
ok 6l FT 34 FH Kb 38 ¢ it A A Ak 3R /D B M 3G i T
CO, TS5 HE 0 & A1, AR RV L 784038 H Ab 3,
TEWD BRI &1 R, B T Cco, HElE:;
FRHAE 6 HR K 7 AR 2 REBCKIIE(E, 18
it BB 5 % AL B CO, P HEBUE &R N S1>
S4>83>82>CK, S1 A HAEE il Z L 5 i CO, HET
s K. HERTRRZEREERER), h% T+
BERR AL, Dk T R EEA N A, TS CO, HE
RGN . thAh, PRELE T IRIREEE T KR, R
B CO,. AT UL, ST 408 i R & & K, BT
CO, Bt i & ANV E FF Wik H AL 3 v 2 S50 H Ak
HE(S2)CO, “F ¥ U & K S HE B 5 Bk,
FFik AL EE(S4)CO, 3OS & & S E SN
51 o

I CH, kS 22l i 3 1 R
7 PR BERE TG, E AT DR AUA% i 1 I R v 52 31 PR e 4R
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