2014,33(10):2053-2062 Ko RO R ¢ 2 4R 2014 4F 10

Journal of Agro-Environment Science

RIBELHE TAE C/N 1% iEiE H
POEARE F- R N[0!

ZEM 2 % @\ BHE%Z ', Muhammad Shaaban', #0 %4 1>
(LAY KA BRI S FREE 24 B, 5 4300705 240V 7L AP T I #F AR B 15 0002, iy 430070)

M E AUEKCEREOS L UEE I RSFT I 20, o 1 IR R C/N REAT IR T TR SOMCHE R 5 i), SR P B3R S0 7 ik R 1 3l
SPF(CIN g 4) (FARFEFF(C/IN 2y 28) JKFEFGAT (C/N Sy 41) FI/NZFEFF(C/N Sy T1)55 4 T[] C/N AE 4 5k i 78 A ] 2t ZUIE (G
SRR BO R T X238 2 UA(CO, CH, F N;O)HERCII S . 455K o, FUIRECHERE N 7 A [R5 ) CO-C R
ik, BALTERS C/N (/N REAT AR B & BUAAE R V22 5 TEMR AR AT CO-C RFRHRCE /355 F) 1 271.44 1 212.83 mg-
kg, B F T RANCACIER) 883.40 mg-kg™'o +3E N,O RBUHERL I I KA S Db B, AR AR O BCHEE — 2 158 1 NLO )™
A, H R BRI IR F) 5 55042 pg-kg!, B TRANEECMGER 4 430.44 pg-kg™, SR 25 ZUIE it Tt E— 248 g 2040 1 N,0
AR (3 752.84 pg-ke™) o FUERCHE I A 28 500 H KRR FTRI/ N REFT AL BRZE A NO R 7R TR, B — AL BB SR 8)
o CHy BB, ML P BEAE I N L 3Exs CH, ) SRB i, (H 25 53 0 B (A X BE AR DAk PR b 2 B

SRR A HRIEE H 5 il 2 SO C/N 5 BB FCHE ; 2135

FhE 45355181 ERARETS: A XER/HS:1672-2043(2014)10-2053-10 doi:10.11654/jaes.2014.10.025

Greenhouse Gas Emissions in Red Soil as Influenced by Different C/N Residues Under Nitrogen Applications
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Abstract: Nitrogen (N) fertilizer application can accelerate decomposition of incorporated residues in soils. However, the effect of N appli-
cations on greenhouse gas(GHG ) emissions following incorporation of different C/N residues is still not well understood. In this study, an in—
cubation study was carried out to examine GHG emissions from red soil incorporated with rape cake (C/N:4), maize stalk (C/N:28), rice
straw(C/N:41) and wheat straw(C/N:71) under three N addition rates (zero, low and high levels ). Nitrogen applications increased CO, e—
mission, but significant difference was observed only in wheat straw treatment. The cumulative CO, emission in wheat straw treatment was
1271.44 mg-kg™" at low N and 1 212.83 mg-kg™ at high N application, significantly higher than that of no N application (883.40 mg-
kg™'). The cumulative N,0 emission was highest in rape cake treatment(5 550.42 pg-kg™') at low N application while relatively
lower N,O emission(3 752.84 pg-kg™) at high N addition. However, nitrogen application did not show significant influence on the cu-
mulative N,O emissions in soils incorporated with maize and wheat residues. Over the entire incubation period, all treatments tended to be a
sink of CH,. Overall, nitrogen effects on GHG emissions depend on residue C/N ratios.

Keywords: residue returning; greenhouse gas emission; C/N; nitrogen fertilizer application; red soil
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Table 1 Contents of C and N in crop residues incorporated to soil

FEFFFPZE Residue TC/g-kg™ TN/g-kg C/N
IH3EHE Rape cake 363.2 69.4 5
FRAGFF Maize stalk 3715 13.2 28
IKFEFGHT Rice straw 3324 3.0 41
INEFEFF Wheat straw 340.8 48 71

1.2 KI&igit

AR RE 3 DA AR, 435 R J0
A (NO) MEA(N1,0.1 g JREIRA 1 kg T+, I7 A
46.4 mg N-kg™' T 1 )FIE A (N2,0.2 g JIRERTEA 1 kg
T4, 918 92.8 mg N-kg™' T+ ) ; BRI A ALK TR
A 4 FUARERERIFSFE , 43 5 il Se ok L FOKFEFT K
FERGFE AN RERT, RIS 38 B — AN T E s RE s i
X RECCK) , /E RS A S I 2 4% B8 60 mg A5 FF-N kg™
T ARAEREA T, DAORIIE R — UK T 25 Ak 3L ) S
w8 HRE 15 MARWAE, B EES 3
Ko

FIA 1L AR 28 FURIT B 15 95 5056, 12
W EA IR B I, — AR T und A RE T
N, bR R AR 2SS, F AR T RN U 25— R
T E T, b A I O T AMCR &
FA OURMA 100 ¢ T4, FZEIEK IR 1L
Bl K 2 (WFPS) S 75% , 31 B T 25 CF I IR 5%
HREAT T d TR IR, DR E LR A 0 1h
P, G DR - 58 K AR AR AR I E ASUAHE L
WA

Zeat 7 d WS I R AR SRS T , A R
550 d SEBEHE . 1 4 R SE I T RS FE B
RIERA BRI ARG ET 25 CT R IRtk
1781 30 d 3R, BRI Ry 3E — R R R —
UCARE R TR 1 d RE—IR . MCREERT, e
FIIFIEZE, A XU 38 XL 30 min J5 A 30 mL 47 =38



(L, 6 UM IEHE T ASI] /N FE5R A H X LM 32 A3 2055

VR 1) 3 5 SR AL 1 BREE A O R T PO S T
Jr SE B IE , Je BAR A AR T H 3R 2h 5 ok
R SEHE RS FT T B0 AR SRR
S5 o5 R FAFRE LR 5 38 WEPS {REELE 75% , 58T
IR EE T —IRAUERREE.

1.3 #@MNEFE

SRR SRR JG A S R SE R, R 26 E L
FEMR GC-7890A SARTEHA 7434 o CO, Kl &5 4
FID (&0 K B AR #8 ), T 8RR M ai A S
(99.999% ), it 3 4 25 mL -min™", 0 &% | FEFE 5
125 (b 188 ) SR 43591 A 200,55 ,375 °C., {4 B4 it [a]
4 1.4 min, CH, U #%°4 FID, #HAEHAAX
(99.999% ) , 73 7 30 mL - min", K 2 Fk: 46 U6 B
A3 534 200 CHI 55 °C, (- EEIHE H7 1.75 min. N,O ¥
WM& K ECD (HL PRI 28 ), AR R AR
(99.999% ), i3 A7 25 mL~min™", A 25 FEEF I B2
4352k 330 CHI 55 °C, AR B BFIA] A 3.50 ming % i
BT AR HE SR (CO, . CH, AT NLO) KA HED)
JEAIEFE FR AR
1.4 B2

TS A R LR A,

J=px(Vim)x(Ac/At)x273/TxB
K of A AARHEGE 5 5p EARER DL T 19 SR %
BE 5V O REE SR AR b7 08 SRR Ar R AR
FRIIA]; Ac & Ar ISR N BE SR P SUA VR 22K s m
RGO LT TR SR 4N B B
SMREA R ITE C 8 N B4 2 %0, CO,.CH, N0
YRR 12/44 12/16 ,28/44,

AR BAHE R I S A R AR % vk
BB AE PR A E I i B ] 22 P A B HE il AR AR A
BRI R, FIFARL = AT SR B384 a5 3R
PREH

LRGSR IIE R N, JERA SPSS 17.0 4tk
AT IT 225307 o

2 HRESH
2.1 AEIRBEKFTEMBHERMIS CO.~C HEMEY

A1

B 1 o, AH BT R AR 3R i n X g n 1
+3 CO—C HEGE . BAR C/N BITMSEDERI B2k
FE AT AL FRAL Y CO, HEHGH B 7ER TR 1 d i85
WA, Bt e TR AR 2R 18 T I, i C/N BIZKRERSFE /1N
FFEFFAL RN BAES 3 d A KB HEROEAE . 75T

AIEAET, &bFZH CO—-C Hijlcm i K BRI
/NI R WSSRSSMS>RC>CK , FL7E 85 35 1
JA, B INEZFEFFRUK SRS FF AL B CO.~C HEGH
2 T A AR R (AR R R A R Xl
ZEMERE R = A LUE T 5% o

Vi 9 5% i it P A T) B it 2008 0 — 2 g dm T
CO~C HIHER . X C/N fge s /N RS FE R, AUIE
AR FAS RS T L HE A (L (NO NT AT N2 7T 43531
H 3.47.4.15.3.86 mg-kg™), I AGHERGE T ERE S
MRS AR D R R B S I TR G N R A T
B E T ICAENEH T CO-C 2FHEE (N0 N1
N2 T 435k 883.40.1 271.44 .1 212.83 mg-kg™)
(% 2), BARANEECHEFIAERS T RC RS 1 MS Ab B
1) CO-C HEREME , (HIFAR K IA R ZAE K- 1]
(1) BRRHE R AR B 22 5 o XA R B KA B AN [F]
YEYIERIE B AN TS HAE R8T, R AENERIE A
PRI A W T CO—-C 2, ZUE
P it 55 /5 ik i A B A Z BB 7 58 AR O
S CO-C RFHEE
22 RNERBAKFETIEMFKRERMIT CH,-C HER K
=21

B2 @R, FERTFRIAN A I o it ] 35 2 B
CH, WIS ABAE R — ALK IR & AN
VW FR i BRI CH,—C W Wit 7 A B S ) 500
TEREFRAE UG HMEY 5 19 b FRAH E X BRI T
B2 CH-C (A 22 5 B 25U H B TS R IE K-
THYXTIRS MS RS f1 WS Z A (% 2).

RUE it FH7E— 2 AR B3 T CHL,—C i i
L (HTE 31 d s Rgs s H SRR 22 5 B
PEAH BUAE X BRI C/N BT SEDRab B . R 2
AR TEXT BE AL B AR N AT N2 R CH—-C BRIy
Hh 48.16.49.65 wg-keg™, B3 ST ICAN it A BT
34.95 pg- kg™ AEANTRI RUIE KA 22 10) TG 5 25 22 5  FE T
SEPFLEEH,NO N1 A1 N2 ' CH,—C SRR S 4351
H 38.66.,47.70.51.15 pg kg™, {2 NO Fil N2 Z [A] f7-7E
WX ZHAERT R, SCENEEE 2 5
T CH,-C R
2.3 AEIREKFETIEY & RN NO-N HEH #Y
=21

TE=FVEIEKE T, XFHRZL A N,O-N HEio
TERABESR FIHN AR 1 pg kg (K] 3), BAR
JE it PRSI T H: NoO-N HEilcGE &, (HIFR A IAERE
FEEH G BRHE A B EE T (R 2) . AREY



2056

RAIMERF 217 EIRRE T R

(A)

CO~C il #/mg - kg™« h™

B o ¥l

CO,—C HEGHE & /mg - kg™ +h™

=

0 1 2 3 4 5 6 7 9 11 131517 19 21 23 25 27 29 31
AR A/

5T(o)

CO>—C il i /mg - kg™ - h™!

I | i 1 1 L I i —
7 9 11 13 15 17 19 21 23 25 27 29 31
KRRt ial/d

BRI BN INAE RS 35 5706 148 NO (G 2] T A
A A A T, KRS AT KRBTGS FF A0 /N2 R FF 19 Ak
PRISTEREFR45 1 d HIIKE) N,O-N HER s, Bl bk
TR, T C/IN /NS GEAL FE N,O-N HEGHE 7
BRFRAT LR — B B, 726 5(8 6) d AR FHE
e, BEFRAE S T N,O-N ER & R
SIS DAL FELZE , 7E NO N1 N2 A0 ZEAKSE R 4351
iK% 4 430.44 .5 550.42 3 752.84 wg-kg (£ 2), %
T A AR R

RNEECHGHE N T B InAVEY) 5 AL 3 N,O-N HE
JHREAE , TXE T C/N /NI S DF AL R U, BUIE Y

KRRt al/d
-+ CK -8 RC -t-MS -#-RS -#-WS

1 AEGEEAETA:XTE;BRE;C:5R)EWHKERARIOE CO-C HiBEETH RN
Figure 1 Soil CO,~C emission fluxes following incorporation of different C/N crop residues under different N levels(A:NO, B:N1, C;N2)
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Table 2 Cumulative GHG emissions in different treatments

A3 CO-C HFHE ==/ CH,~C BB/ NO-N ZFHE
Ve kit I K mg- kg™ pg-kg! pg-ke?!
CK NO 198.31=17.85bD 34.95+1.21bB 106.93+28.98aC
N1 266.00+14.14abE 48.16+0.80aA 212.71£42.67aB
N2 309.19+48.07aC 49.65+1.46aA 220.97+257.28aC
RC NO 366.33+40.96aC 38.66+2.09hAB 4330.442461.16bA
N1 387.13£50.17aD 47.70+0.59abA 5550.42+596.40aA
N2 431.60%12.72aC 51.15+6.05aA 3752.84+424.73bA
MS NO 652.15+16.84aB 42.56+3.86aA 846.60+136.18aB
N1 640.97+9.56aC 50.60+5.93aA 562.88+87.33aB
N2 684.02+32.85aB 53.4247.54aA 795.312130.72aB
RS NO 762.43+21.20aB 42.22+1.00aA 199.09+36.35bC
N1 765.21£24.29aB 49.39+2.77aA 488.03+121.65aB
N2 782.32+14.42aB 53.47+7.17aA 232.59+34.30bBC
WS NO 883.40+88.76bA 41.15%1.21aA 331.79+44.08aBC
N1 1271.4333.90aA 50.80+2.26aA 379.96+124.18aB
N2 1212.78+100.38aA 50.65+8.72aA 380.96+263.29aBC
F{E A 18.544% 19.698* 5.591%
YEW R 354.004* 1.105 312.799*
RAEVE YT i 7.936% 0.205 5.048%

T« Al — R SR IR 2 SR RS AR AR A/ NG T B0R HAEA R R AKCE T 22 5 835 (P<0.05 ) ; Al — S/ T i 2 A BB R
HEHR AR RS T ERROR KA RV E skt A 3 2 (0] 22 5 i 35 (P<0.05 ) o 7E FAE P, * FRRAATE BT (P<0.05)

Note: Values for each gas within each residue followed by the different lowercase letters are significantly different between different N levels at P<0.05.

Values for each gas at the same N level followed by the different capital letters are significantly different between different residues at P<0.05. * in the F—val-

ues of ANOVA indicates significance at P<0.05.
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Figure 2 Soil CH,~C emission fluxes following incorporation of different C/N crop residues under different N levels(A: Ny, B:N;, C:N,)
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Figure 3 Soil N;O-N emission fluxes following incorporation of different C/N crop residues under different N levels(A:NO, B:N1, C:N2)
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Figure 4 Cumulative CO,~C emissions per unit residue—C in

difference C/N residue amendments
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