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Abstract; By using the method of static chamber-gas chromatographic techniques, methane emission flux from late rice
fields were studied under different long-term fertilizing systems. The results showed that, methane emission from late rice
fields from different fertilizing systems differed with seasonal variation, and represented an increasing at the beginning and
declining later on. Methane emission flux and accumulation emission flux of straw manure treatment was significantly higher
than that of all other treatments; Methane emission flux and accumulation emission flux differed between different nutrients
deficiencies. Methane emission flux and accumulation emission flux of straw manure treatment was higher than that of
inorganic total nutrient treatment. Methane accumulation emission fluxes were the lowest under non- or partial- fertilizer
treatments. The environmental factors of different long-term fertilizing systems affecting methane emission from late rice

fields were discussed, including soil temperature, water depth and soil Eh. Under different long-term fertilizing systems,
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there was a significantly positive correlation between CH, emission flux and soil temperature and a significantly negative

correlation between CH, flux and soil Eh. No significant correlation was found between CH, flux and water depth.

Key Words: long-term fertilization; CH, emission flux; CH, accumulation emission flux; global warming potential
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Table 1 Basic properties of experimental soil

HHLUER 258 EX5 ez BEHRA pLE L pLL
Organic matter Total N Total P Total K Avail. N Avail. P Avail. K pH
(gkg™) (g'ks™") (g'kg™) (g'ks™") (mg-kg™') (mg-kg™") (mg-kg™")
23.2 1.4 0.6 14.9 53.4 14.7 67.7 5.74
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®2 2006 FHEBERKFLBERE
Table 2 Fertilizer application rates of late rice in 2006

RERLAF  MEARETHE HifE& Fertilization applied rate (kg-hm %)
Fertilization Fertilization stage cK NP NK NPK oM JF
KRS N #RAT Before transplanting 0 40.7 40.7 40.7 40.7 33.9
Late rice #RJ5 15 ~20d After transplanting 15 ~20d 0 50.8 50.8 50.8 50.8 40.7
Z2 53 Booting initial period 0 2.7 2.7 2.7 2.7 1.5
K #3007 Before transplanting 0 0 131.9 153.6 153.6 79.5
1.3 HBNAE

BRESREE 6 R, BARERK 2 K, 4H7ZEF—FE Y 9:00 ~11:00, REEH R EEXRFMHEEH O,
10.20.30min, [F]6HiC #RFEF IR EZEL

HEEHECE TR AR T

F =273/(273+T) -de/dt -p - h

R F Oy R GE & (mg-m™>h ") | T RS2 b AR P A E IR B (C) ,de/de N RBEP b
SEREHR AR o NIRRT HAERY R (0. 719kg-m ) b BRAEF M BRI EE (m) .
2 GBRESH
2.1 KEAFERAEHET %A H CH, i
2.1.1 KHAFERGIES ENGEREE CHH R E TV MEm

ME 1 T LUE &AL HE CH,MZ HEBUEEEAHR , B E — AW &4 3 Bp R B HE B =g, HE
Rl R AHFSE 10d £ . HECEEISHE R AR OM 408,153 197.34 mg-m ~>h ™', KR BFEFF FI & 7 OM
AbFE 172 B4 JF 4038, HHkHOE B B B N 101.39 mg-m™>h ™', OM 5 JF A3 HEHGE B KB K EAR K T ¥t
AL IR B AL 3 ; A AL IR AL BRHEHGE B 5 K E MR & NPK > CK > NK > NP, HJREFE A REEM A K wiisE
BE, 2B Ry, AR ER B R T EPEIESEER , XEAFA R T L8 = F b B 1S i g
=, SEOKE CH, B 7= A FHER, WA HLAEBHG AT 9 OM A1 JF AbHEL A HERGE £ 19 B i BT KT St i
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Fig. 1 The seasonal variation of CH, emission in late paddy rice in 2006
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Hy. TERRESFRER, h TR R RS YRS TS T B2 H0™ CHZ R, RSB R BN TR, B
HATFHRBETEH. FHPE, CLABIEAR TR, BB E KL /T Img-m >h™", Jumtk
H A B RALTFIACRE, TEE SRR, AN CH A EL. BREHKY 60d mt, 7RI T&
ALBERA — /)y CH, HEMIE, 7T RE R i T B T K Y 4o
2.1.2 KRR H BEXT RS B CH, ERHRNE B

23 BN, IR AR AL FH S B A R SRR — R B R, M AR AT A L b B A B A B B S 3 HERGE
BER, Hb OM B FHHMGER R K, BT 41.93 mg-m h ™' JF W FEHHHCER DT OM 403, 8
ML ARG 440 T AR NPK ACFRIS K TF B AT, F2 M Z St CH, HHOE B — M , BA1Z R0 &
B = NK > CK > NP,

MET B RISE 5ORE ,6 Mb Bk OM 4B S BRHEM %3 T 898.03 kg+hm >, [7] CK 4H
B I T 134.6% ,JF AbBHR . M BABGALIE B &% 40T, 3740 6k S T LU W GRS MR CHL B9 RARHEIR,
NPK NK {4 CH, HE B #R % T CK 4b3H, 45 ERHNE D I T 36.7% 1 4. 3% ,NP 438 CH, HEM & N
INF CK, R T 19% , 25 A B2, TTRER RS H CH, Hi A TR K 28 138 Stk B 48

®3 TRMERSETREH CHHEHE

Table3 Methane emission fluxes under different fertilizing systems

FEIHROE R FHERAHE Himg HINE 4k
AR Average emission flux Accumulation emission fluxes Increment Increasing yield
Treatment T8 A
(mg-m *h") (kg+hm~?) (kg+hm~?) (%)
CK 18.77¢c 382.79¢ - -
NP 15.24¢ 310.09¢ -72.70 -19.0
NK 19.64c 399. 18¢ 16.39 4.3
NPK 26.30bc 523.26bc 140.47 36.7
oM 41.93a 898.03a 515.24 134.6
JF 37.19ab 752.37ab 369. 58 96.5

BRIEEARFRREREFBFE(P<0.05) the means in the same column followed by different letters are significantly different( P <0.05)

2.1.3 KHARMGEREHEESE T CH I BRI RRE

£ 4 B8, ARRIMEIEAE, B3 MBS B MRS A TR HE A K, I i B R A
R, ZEREH, Bt AL S Ak BARHEE B9 LR 7 & OM > JF > CK > NK > NPK > NP, 754 F i
dr S BEHTAY CH, RFHE R K, OM A EE XA TR HOEN—FL b, Bt CH, EFRHEHIR
¥ OM > NP > NPK > CK > JF > NK; ZEZ2 58 8 , A% FInA Bl phe OM 71 JF b3, & ULk B S 4k
HEC B A Be ARG E g ok, b i/ K 524359 NP ACE LBl B K. BT SFHRUR A, 25 A0 3 A HE B LL ) 45
BN,

T4 BESEHEH CHRTHNENARE

Table 4 The percentage of Methane accumulation emission flux during late rice

pham ﬁﬁﬁ?% Bk ﬁ%& B @ﬁ% B ﬁﬁﬁﬁ%‘% Bk
Troatment. Transplanting Percentage Tillering Percentage Booting Percentage Maturity Percentage
(kg-hm %) (%) (kg-hm %) (%) (kg-hm %) (%) (kg-hm™?) (%)
CK 60. 16bc 15.7 179.64c¢ 46.9 93.80b 24.5 49.18ab 12.8
NP 32.40¢ 10.4 150.68¢ 48.6 97.19ab 31.3 29.83b 9.6
NK 55.51¢ 13.9 169.42¢ 42.4 108. 80ab 27.3 65.46ab 16.5
NPK 70. 66bc 13.5 253.77be 48.5 147.35ab 28.2 51.47ab 9.8
OM 242.78a 27.1 466.59a 52.0 168.31ab 18.7 20.35b 2.3
JF 124.48b 16.5 340.89b 45.3 186.14a 24.7 100. 86a 13.4

BRIEEARFRREREFBFE(P<0.05) the means in the same column followed by different letters are significantly different( P <0.05)
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Fig.2 Effect of water depth on CH, emission under different fertilizing systems
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2.2.3 THEBEENKHAFGIEAET CH,HRZET7 2L H B

TEREEEMAEEH CH AW EERER 7, REH=F R EE SN RERE N 35 ~37C, BERKT
BIER BN, 7 B e 3 MR R T T AR R, B P e b S TR AR R, ARG R
F U, REIM A B CK NP, NK ,NPK,OM #1 JF 4b3EH) CH,HEM#R5 10 em THEEES VB R B FH
%(r=0.859,0.867,0.816,0.927,0.747 f10.874,n =24 P < 0.01), \NE 4 BJLLIEH ,##)5 50d J 12
10cm JREAE 25 ~35C Z M, JatE T 7= F e & B IR E TS E , CH, HEHUE 2 K65 1B B =i 3
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mel X, CH, HEAO8 55
3 &g
3.1 BBABRZENEEILRAERIHRIE, 2 588 T, AREHRE CHHBMAE S A

hitp : //www. ecologica. cn



6 3 Mol & PR RMEAL S BT B P LU R AS F CH, BYHEI 2883

250 — 400

— 300
200

— 200

—_
wn
[}

— 100

CH i

Methane emission flux (mg-m™=2h™!)

44 Eh (mV)

—_
ferd
[}

— —100

wn
[}

— —200

=14 F =300
1 6 9 1216 18 20 23 28 30 33 37 40 44 47 51 54 58 61 65 68 72 7579 82 87

TH3%F YL Days after transplanting (d)

B3 13 Eh WARMEACALET CH, HERE B0
Fig.3 Effect of soil Eh on CH, emission under different fertilizing systems
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Fig.4 Effect of soil temperature on CH, emission under different fertilizing systems

BT BS R EA AR , WA F M R B XS B CH ARCE R A7 —E R0, AR5 TR AR OM F1 JF 4bHHA
FHCE B BCRGLIE R . TERLRE 0 B, AL ik B HEHCE B SRR EL R I TR A — 43X W] BE S R RS AR R
FEEMAEAL I T AT HEARA X, FHHEHRX CH, M E IS BB HBR A, HHROE B #0E T HAb
AL REFE R R B I TR L B PN BEY, SANAE AR A X" . Wi RS K BEAR
SRAOL AR M AREAET A K, CEE AT MARR A YR RN AR LR AR TWAE K. KXt
e AR, — By TR W B HEORE K o 5 B B3 T3 hn , BRAE 5 25 SR FiH G R [
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3.2 KEIRFMEGES CHHMESE —EHEmM, A5 REVGR CH R RS FHE B X
BE, SRR, e R AR NP Bfif, HPFfsFER X CHHME RH I ERLEX K 1.94 £, 2
TR E 2. 11 £, [FGkRALE, NK 4b3RfN CH B EAT NP L3, WRERE 2 BRENATH, -
Erp RIS P B ERE 1L, % T RS RYER P BL4:, LA NK 408 P 5= HIXHERIB M. 2SR
RsERFEWMAE CHHGER SR AR B, WER K, BER R, BESAEMTEE LR
KPR NK NP 1 NPK b3 f) B AR HENOE 8 & TR IR MR Ak BA R R BEME 130 17 8 B e B AL TS
e, Ti— 52 B BRI BRIE JE EAARE HEO R E LS 11> B TIR A 6 RS , 4 kB B i IR BT i
MHIER . BT EE MR AV R A HE LB T A% H 33 i+ Sk iR, TR VG B Ao S A o
SEHEMCR AR R Ak, B 33 WL B 0 006 Mt BB A 3 1 3 R b AL TR M A B e HE OB B
EESAPEREEET SRR B TR NS BT W 13 A L 3 R R B AL MR, M T R A K
75 H 138 P AL TS MR A HE R
3.3 EREX KA RS E TYAEE CHANE BEMME, ABFEN, AR, KRsH
CH, HHCE BT #R5 10em 300 BRI 3% Eh 9528 (e 2B M2, K EBR A CH, ik
Kbtk eAr 2, 13% Eh SHRHER MFE— BRI K LR, CH, Hives e 1 9 S0 E R B A%, CH,
HERI 1 AR R 8, B8 4 Eh (M8 CHLEDBWT T, TR E TS , AMUBRIEHE K RS
AR TN CH, RS HER, T ELIYSR T S 0 6 3B b i B M RE IR, EAL B R T e, A
TR B A & CH, 4 BRI, HAE%IN, KH 0 ~ 15cm HE HE TR 1 ~4h EE",
THERE S CHAMERFHA LU TR TREM T SB0RE RN EME RN AR, KEHEF L
FREHIAAR RN EE THASH CHLACERNET 2L, TaR b TARRER T CH AR, BHRT
RS HER S . T KIS, TP ERE LUINER , 5 TA DR A% , Rl SR SR T 3%
o P B B L AR CHLIB R, FREAD KRB S S AT B T 0B s 33, (KRB, df 1
P B AN CHEBS BT 80 R FRUK EN, Y E i 834 K, AT T CH, RS A ik
3.4 RIRMEWEE(CWP) /B H—FHESHITEAR ¥ PR H AR RIRE S X SR R K WIELER L, 7E GWP
B, CO, H FIRME 2% Sk, CH, I H B it CWP EE#, CO, %3 &, 7 20a WAt R L,
By R E CH, 2R EE N CO, K 62 £%;500a i i) R EEH GWP NI CO,i 7 £, #LL 1C0,kg-hm )
GWP 3 1, WIRABAFMEIEAI T CH,HM cwp &,

5 8%, T M 20a B2 500a HAS R BE L, i AB HUIEEHG GWP ZR R E , AEFF B IF
GWP KT It OM 4b3H, #HXHT CK, HA NP AbHHE GWP RRMERH , KA FER RN . T 7E 20a iE
B 500a R E L, H GWP 5974l = OM > JF > NPK >NK >CK > NP,

®5 TREBHET CH,HER R Z X R0
Table 5 Effect of CH, emission under different fertilizing systems on GWP

BHEE Exae it BB GWP
A3 Economical yield GWP Global warming potential GWP yield per unit
Treatment 2

(kg+hm ™) 20a 500a 20a 500a
CK 3436 23733 2679 6.91 0.78
NP 4218 19226 2170 4.56 0.51
NK 4197 24749 2794 5.90 0.67
NPK 5506 32442 3662 5.89 0.67
OM 5661 55678 6286 9.84 1.11
JF 5224 46647 5266 8.93 1.01

FEME CH AR K FN, A% RESF 'R+ a0 EN, ARIE—EZT ™21 F N,
AROE/> CH, BRHME . R “BRA=BH CWP” X—IBirREBIHERH G —RR " B TR &Firit

hitp : //www. ecologica. cn



6 3 Mol & PR RMEAL S BT B P LU R AS F CH, BYHEI 2885

FEA X CH, BGHEUE M . TCIR7E 20a JEJ2E 500a BB R RZ b, &AL Bl 7= 8K GWP” i, i RS FF 9
OM 71 JF AbFRHAR AT Hpi b R AL FE , 78 Bt AL AR A AL AP, JOREIX B CK ARBR R B 7= B 59 GWP” KT H
EAALEL, T NPK 71 NK AbHE“ Bfy =2 1) GWP” JLP-——HRT, HEUE R T NP LB /M T CK 43 (3R
5)o

APRAE SR FMALA T, R AT E B T CH IR ZEMN , BT EBIEER —EKXR,IF X
BEBHIMER/NT OM 403, Bt EAMERERI 7 20 A R B LA A F, 2B R R T RERLLH,
BRFALEH NK KT NP, NP ALHNHR 800 KRN BT CK, BB E 2005 57 70 B9 3 F 2 SRR M o 77
PP BER BY T CH HE B B, AR SR it — PR, ZER2REER T’ X EEIRE
SRR, AT NER X, R BASHTE R, B4 1A, 5 58 2R R AL AL AT Lu sk SR R 0L %t CH, HE
TESE B & B LG A R 8oR A Bh T8> CHL HER &
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