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Abstract; Traditionally, nitrification inhibitor is applied together with basal fertilizer before transplanting or seeding of
rice. A pot experiment in greenhouse was carried out to study effect of timing of application of nitrification inhibitor
(dicyandiamide, DCD) on methane ( CH,) and nitrous oxide (N, Q) emissions during the rice growth period. Four
treatments in triplicate including CK ( without DCD ), Treatment EA ( early application of DCD together with basal
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fertilizer) ; Treatment DA ( delayed application, 10 days after the top dressing at the tillering stage) , and Treatment LA
(late application, 10 days after the side-dressing) , were implemented in this experiment. Results indicated that application
of DCD inhibited both CH, and N, Q emissions, which was reduced by 21.41% and 8.00% , respectively in Treatment EA |
by 30.30% and 5.24% in Treatment DA, and by 32.65% and 11.18% during the period from application of DCD to
harvest of the crop in Treatment DA, but not much affected in Treatment LA. The CH, flux in Treatments CK, EA, DA and
LA was 0.95, 0.75, 0.87 and 0.94 mg/(m™h) , and N,O flux was 155.67, 143.24, 108.50 and 153.24 pg/(m™>h),
respectively. Delayed application of DCD decreased CH, and N,O emissions significantly (p <0.01). Significant negative
correlation between CH, flux and soil Eh was observed and the fact that soil temperature was the main factor affecting N,O

emission during the rice growth period was found.
Key Words: nitrification inhibitor; dicyandiamide ( DCD) ; CH, and N,O emissions; rice paddy soil
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0.002)42.9% , ¥ %i ( <0.002)24.5% ,CEC 16.44C,, ( +)-kg™'. KB W ERRK, 4R K, HEZ
25cm, 5 35cm, AR T 16kg, KFET 6 A 11 HEEFE,10 A 28 HUIR, A 18 139d, HOKRELAE KBRS L3
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Fig.1 Seasonal variations of CH, and N, O fluxes of different treatments during the rice growth period

EA B Early Application; DA 2B} Delayed Application; LA Bijfi Late Application; TN [f] the same below
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18, HE 1T, A KRS A K CHACE B2 (hila A —30, R DCD AH7E 4% BT RTS8
KB CH, HEHUE B A% T H Mo 4038, 260 BT 14 )5 3 CHL HEMI%(E (12. 01 mg/ (m™h) ) B BALTF CK X
HRADTH(15.97 mg/ (m™h) ) , 2B} DCD FM i DCD 3¢ CH, H B MR K (HEBUBAE 43 B2 14. 44 mg/ (m’
h) ) A1 15.40 mg/(m™h)) ., BAKREAE K CH,HEMAE TR0 BT HhJE , H1E 0 MR ATy T KR A K
JEHI TR M B JLP 0 CH M. N,O HERIA{E [FIRE H BRAE# M3 K B o S K 30 , 76 M09 A CK A3k
HEMIAAE 4 B 2. 31 mg/(m™h) f1 2.29 mg/(m*h), Fjfi DCD %t N, O HEBUR MBI (HEM e 8 43 B
2.20 mg/(m*h) f12.03 mg/(m™h)) ; ¥} DCD B BIEAK N,O HOHEMER , B B MR E K G N, 0 BHE
B (PRHEHIEE % 2. 10 mg/ (m™h) A1 1. 59 mg/(m™h) ), Biji DCD Xt N,O HEBUITCE i (HEie(E 2 2. 33
mg/(m™h) 2. 21 mg/(m™h),5 CK 43 N,0 HEiig(EJLPHEF) . CK.FHi DCD 24 DCD K #ijfi DCD
A3 CH, P HEBGE R 43514 0. 95.,0.75.0. 87 mg/ (m™h) K 0.94 mg/(m™h) ,N,0 F-HHEHGE & K 155. 67,
143.24.108. 50 pg/(m™h) & 153.24 pg/(m™h) , G572, B DCD BEREAK CH, A N,0 HiE (p <
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KHE R A DCD ZJ5B/KRFUCERE, i A DCD REF B P& CH, A1 N,O HE & . EERE)S & B IR AT e
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% 20% Lk,
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Fig.3 Seasonal variations of NH," -N and NO; -N concentrations during rice growth period

2.3 3 Eh fIHEEREN CHA N, O HEBHE R

PRl 4, 138 Eh A1 3RE R RS H 3 CH A N,O HF M ER R R . KBBERIG 30d Xt
TEBATIEFE MR K RIZIAEAE, + 38 Eh HBURIRE AR EHTRSEN B+ E Eh —H
AT EFRHIAKF (B 4) . CK, Rt DCD, &M DCD K Miji DCD 4- Pk HI 1] 1+ 48 Eh WE{H 73 5 582. 11,
525.90.,494.00mV % 580. 02mV, ¥ BIAE RS FIJT46)5 26 11 R (1B 4) o KA M DCD ALZ -2 +
# Eh 2y 126. 69 ~137.073mV, i CK Z-BEI{L N 116.23mV . HEhnfs A4l il fE45 48 = + 3K Eh, X -5 H A Mt
REHER—F

HBCE 1,18 4 AXER B, AL B S KRR /G R A N, O RYHERI(E M-FE 1 3% Eh 590848 H 3L; i CH,
-HE A (B U 1 BUAE 3% Eh X BRR(E AT, 75 L 48 Eh SR BNE(E N CH AR BN T, MRMSH R, K
A=K CH HRE 8 5 13 Eh B2 7K, T N,O0 #5138 Eh RREHRM(E D),

Bl 5 Bk R TR R HZ TR, AL B R Oy 3R Sem 1 10em HIREIFH(E, ME S 1T
0, CK . Hjfi DCD . Zifi DCD K Bijfi DCD AbEE + IR AY AR (b g FA—3, 18 B S K3 OKRERE UG 30 ~
62d) TR BEBIR (22.64 ~33.96°C) o AKFEA KR N,O B HEHIE(H FRE 3R 1R B B Ig(E HBL (1 1,18 5) o
HERME TR, KR KR N, O B 85 HIRRK 2 B IEMX; i CH A4 E & 5 HRIB R LB &M
KE(ERD) . TR, JEHE DCD 54 , 138 Eh 27K 7324024, OV BRE CH, 7™ A= HE i £ 42 H ¥, CH,
HRECERE R R 2 43 Eh, A2 300 K K B8 0 R R RE A E T8 N0 AR £ R
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B E] o 48 FBRR MK B Be CH, 7™ A= e R 805, DCD 5 ZE AL R i B A 2R 21. 41% CH HE i & 5
N, O™ A HE AR T 7E X8 F I R BB 5 S K 3, r BEAE /5 % FIJT 4R T IE A DCD BB .2 1% 30. 30% K N, O #
W&, RPN S. 24% i) CH, kLR ; Bl DCD 3§ CH, A1 N, 0 HE B9 MK, ook, £ 518 B R R K7
AKHI N0 i S —EEER, CHAGER 513K Eh R BEMMR(p <0.01),

£1 CH,IN,O HiiE 85 15 Eh, T35 B 918X S

Table1 CH, and N,O fluxes and correlation analyses between CH, and N, O emissions and soil Eh, soil temperature

CH N,0

o 4 2

Treatments i Flux JEE-1 1 Eh ER-TR B Flux -1 1 Eh EE-1E
(mg/(m?-h)) Flux-Soil Eh Flux-Temperature (pg/(m*-h)) Flux-Soil Eh Flux-Temperature

CK 0.95 +£0.04a -0.510% 0.212 155.67 +8.01a 0.098 0.468 **
B DCD 0.75 +£0.03¢ -0.443° 0.197 143.24 £6.24b 0.032 0.470**
2 DCD 0.87 £0.06b -0.512°* 0.189 108.50 +7.52¢ 0.020 0.400 **
B i DCD 0.94 £0.05a -0.449°* 0.118 153.24 £9.21a 0.078 0.425°*

# % FRTEp=0.01 KE LR BERRXYE Correlation is significant at the 0. 01 level
Rl —FIARRIZRBFER 0.01 K FLFFEM(LSD ¥5) Different letters after numerical values indicated significant at 1% level (LSD)

——CK —8— Ui DCD DCD EA ——CK —=— Rl DCD DCD EA
—~— %JEDCD DCD DA —o— Hiffi DCD DCD LA —&— Z#DCD DCD DA —o— Wi DCD DCD LA
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= S £
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5 4004 g2
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= 200 | 5
A = 15
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N ¥ 10 L I ! ! |
200 B o 30 60 90 120 150
X 4 S+
~400 AR R AL KIS RRRAL
Days after transplanting (d) oL Days after transplanting (d)
7 e N »
B4 KREERH T EL MF R BS KRR EREN SR
Fig. 4 Seasonal variations of soil Eh during rice growth period Fig. 5 Seasonal variations of soil temperature during rice growth
period
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N, 0 i 3R AL AR AL A R W AR B , T CH, ARSI AR T 7 CH, B 1 30
HIP=T, KRG RE RN , 1 b RS AL 0 T LU A RIR R A K I L NH, -N IB S 7L,
WY HCRI R o AKRSREARUE  F S R Mk 4 b - 3B O RS AV P, BB AR BT HEA F9 DCD 76 5% B it el (30d
A7) A RBERIEER . 5/ DCD i 1, 5 DCD Xf /KRS K8 N,0 WL P Fsm , (B 48 CHL, HEsoms
PR 1) o 5 F P IR 33 A 7E K B NEL-N 0 NO; -NUY S 4k SO a4k S o SR AL A, 1t
BtiiA DCD BB Ml N0 A, BT ABFSE & B, DCD 76 T b i 3t a k22 6 FA™ i B4
BBt DCD 15 MH A7, BEH N E) R8s , EEACRBW T BB ME YA £ 8RR iR ik Boms b R sk
HYBEAT , T3 B> IR , Mkt DCD BP0 8 -t BRI RS I 13 N, 0 B9 HERE

RSB B PR 32 KA IR R R IG R 2 LI EIR M RS R RS 5 E
BRI, BB A B, SR L $EA DCD BRI 40% B9 N,O HERL, MBI ikE B - &4 FJLE T
MHBERE" | MAIRR T E LB R AER N 3 (& 75.5% ), BBEME . A AHH,DCD HiFE N 15%
REMRAKFET,DCD 5 RERMBEMES 43% 9 N,0 Hiit &' ; DCD i & M v R 2R & 10% i, DCD
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S5RERMHIRER 52% 1) N0 & . RRBAHT,DCD AU REHERRN 4% , BAR 4
K TR & 7870 4% HH DCD Jifi Fi it B T 38R B F] , 53X 26 P R AR M 78 ) 13 CHL AT N, O kiR, #E8
WAL (DCD ) it i et ) 227K 5 R 220788 1 4 48 FE I BB 2 PRI N, O B HERCT A AR R A1 CHLHERE, 528
A KR B R A HE SR AR KR
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