15505

Eco-Environmental
Knowledge Web

2019

Vol.40 No.11
£40%& F118

& ﬁ_E e =



w % B 32 #540 % B 110

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2019 4611 A 15 H

H &
2018 4EH B VT = A8 PN HE X SIS I BRI TE AP < v vvveeermreermmsermn e hE, BAX(4743)
2018 AFA R ETTKE MBI GRISYUIRAE <o ovveeer e O, M A, R, B TR (4755)
BCDUHT PM, A2y It o0 A1 BRSSO -oeeveee Kok, WBUE, XNRN, HEx, Ak, 5%, RAER, KBH(4764)
M T AR TG XK, PM, B A B V5 YRR A 25 L R IRURRATAL  «ooooeeeerereee e
...................................................... 34, Wik B, RAM, ¥rdid, S44, Belh, kKEHF, 24 4774)
LT T K P G2 G 38 A L AMATHEE BORUMRHT +ovveeeeeemssos e I, REM, Wb, A (4783)
2015 ~2017 4F FHRRX I THORLTAREFIE --ovoveveseomsennsseneenns Bk, IHT, BER, Kbk, Bk (4791)
TR A 2K 5 YK B SR BB PHT  eveeeeseeeeseeneens EH, T, 6, 2, ik (4801)
ZRAb X 38k 25 S b B 25 A0 A AR K T BE VS YL TRl AT v eeememmeemm e
------------------------------------ BRI, XM, REH, MK, BE, KEE, Mk, KA, BLE, RRE(4810)
SE MBI O I 2 O NI oo MEA, THW, THE, EHF, B (4824)
FREEEZE N BTEX WK B HELMPIZE oo, ELI, FES, 258, M1k A(4833)
LR FEHL X 5 TR AL A DIV A BRI v vevoeeeoeeeone W, B, AR, BES, BiF, KK, $#(4841)
FRM TR ZAT AV TCLHZY VOCs HERUEFAE A3 HT JLABEBE IR T ++evvvvrerrrnrsrmnnsermnee i
............................................. kg TE, BN, Mk, BRAM, $rEE, RKR, KaF, % B4 (4847)
I TATAV AT FE VOCs HERUTE B LA A HIIK S FH v v veeeemrsrmmmsemen @ EIEEE R (4856)
2013 ~2017 AEVTIRE A IR EHEOE LS SR -oeeeeeeeeeees B, T, W, REKR, TEM, KEH(4862)
SEAL )R YA A B A T PAHs (9 AT S AR BRI - - M, BRE, Fh, PRI, TN, &5 (4870)
P E RV T VDS P S | T AN 2R TS YA S AR ZS KU T, «evveeneeremmmnessrmmi i,
........................................................................... WE, KB, AR, ¥k, ¥ XE, B, ROLE(4879)
ESTGRIE vy Su ) S o ot 8 AN S FHIR, WP %, 74, TR, shmde, [MITE, /r#(4889)
VLA AR TSR AR | S0 A5 ik oeeeeeeeee AXF, BHE, FEEZ, TR, FPE, AF, MK L(4900)
SR PG 5 P T 5 SR SRS MURATA  ooveeeeeseomee s B, T, I, TAE, B (4914)
N e G AT 80 DR AN RAR BRI oeeeeeneene Wi, kS, W, Ble, RBE, B, T X(4924)
SO B I 22 U S 3 5T A TR AT T TS YLTTAY o vvvveerrevmeree
.................................................................. WY, L, wEAk, BRE, A, FEr, kFE, TWW(4932)
SR K R R BE SR E K A 2E a T TR ER B S TR AP A AGAE o vvvvveeemnrermmnsemmm i
............................................................ W, B, £, FEF, BB, XQRE, TRME, R (4944)
PRI FKFE BRI L -cveoveevoeves oo, TRF, AHE, BAE, 6, Hok, x| 54, §ik(4953)
RIS RS K T 5 AR R A TR RE T AL IS oo 2o, EAF, K, FHMH, HF, TH(4962)
YRR AT A TR HB L K DI BT -+ eveveeveeneeeennenes TH, 6, A, 5, Kik, A (4971)
TKAE R A M) B e 2 I AR U RS v eeeeeeen e XEE, BEE, HEh, HHK(4980)
MgO B 72 A ) 27 B 48 R B BRP A oo
......................................................... Frd, kAR, BHE, MRE, BT, 518, Ko, FRITF(4987)
PRI BT IE T LB YL BRI verveeerensseeses s FHR, BXH, BAK, W, DT X(499)
ST TR A RRB ORI IR BCELAE woeveeemoeemoeee s WHT, FUE, BRE, Th, KA(5002)
SRR HBEA T FAL G R FFIH B coeevevvreerei WA, ORI, EE, X 4F(5009)
FETT B I 2 3258 35 0 K LR A 2 A BT A A RUBG A <o v eeeeere e
........................................................................... MREr, BOE, £EE, A, FEFE, EF, ZEE(5015)
BEAAL IR G AL BPEIE ST - eoeeoeemeemssemssese BB, R, KK, BEE, IR EE(5024)
LT FJ IR O R PRI JE B IR IE AT ovvveeeeoeesoeomeenneens W%, KT, K, HET, LB, 150 (5032)
FeCl, AR A HOR TR ATGIRIZIK -+ ooeooeeeeeeemeeeeeeeseeeens K, WA, AT, FEL, WHE(5040)
VU I X IS T Y B AL TR, ZR R [RNI ++v v vvemeemmsemne e AL x|, ExH, #EE, EMW, KA(5048)
PR R AR & R AL T2 00 8 B IR B A oo KA, B, A, WK, B, K (5057)
%B\%%§7quxd- ANAMMOX T AW VE R A R B FEII]  oe e et
--------------------------------------- More, mE, HF, FTEE, B, BEG, REE, BIBE, 70k, #48(5066)
RIIE TSR LM 2 R V5 YA SR oeveos i, ERE, UAH, AR, ¥R, T, 214 (5073)
i%i%ﬁ/@%mgﬁﬁgﬁﬁkqﬁﬁ/iu cd j‘ﬂﬁﬂ ............................................. E@‘i, gﬁmig’ f?ﬁ;kﬁ%’ 9{’(7?(1(5082)
R LA 50 DR 105 YPREE B R 11 -5 BRI e Bk, BEL, FRE, 8 (5090)
BRI R RS SRR - A, Rk, HONE, TR, XE, ko, WE, BAE, KE, FA(5098)
PP BE 8 A SRS A B SR AUPBHIEAB I <o ererrre e wIeE, MRA, THAK (5107)
S R A 5 XoF - 3TE A TR BT RE RN +vvvvrvervrrerenrerrnmene i Ple ZEEFE KEH, HiE(5114)
A B RS E P AT IR cooeeeeee e ez, TEF, TF%, BHE, EA(5124)
T4 R T5 YR H A SEAR PR TE 4 [ 2 20 T BV ZEL G T L BELAER R oo vveeeemeemmmen s e
........................................................................ THE R, Y, BUWE, BRIk, B, B (5133)
KU 3 b= S M AR 0T 25 SR AT T I A A B T TR RAIE] «evev oo ememeeeemcen e
.......................................................................................... R, A, LF, BRI, TRE(5142)
R TR A A T 20 - R B P YN T VR 2 RE M R SRR E LRI o evvveneemmnremmnneenine et
.................................................................................... EWM, HiE WA, EHW, #El, £ Z5E(5151)
B X TR LA )72 CO, FIN, OHERFAE  -oveveveeeseesenseneiens SR, M, XRA, KB, KITR(5164)
TSI TR 4 IR 1 N, OHERCIILIN  -ooovvveoveeseennnenne KFD, R, KAE, B, FLE, HH(5173)
DA AT A 2 Xk e ] A 1l X K AT -5 4 R GEN, O CH, HERLHUREN  -evvveeeeermmmmmeeeeenmiiii
............................................................... ?ﬂi}fﬁ?, %7}(%’ %gﬂ, B & BM%, %)ﬂ\.ﬁ;’ BAEE, FZE(5182)

CMERIZEYAETT A =7 (4995) (BBl ) AR 17 00 (5039) {5 E.(4782, 4979, 5056)



)
EET;DJE B R = 540 % 55 11 91 2019 4F 11 A

Eco-Environmental
. . Vol.40, No.11 Nov. , 2019
Knowledge Web Environmental Science ol.49, No. 11 Nov.,

R EREEXGTRER TR AB-IERIERS
N,OF0 CH, HEA Y22

FIEBE, TokeR', P, IR, WA, BT, IEE' ", &g
(1. MR RAFHG R A0, 110 5702285 2. =T pg BERIAEARBIRBE, =W 572000)
FEE . VP g AL K RSB SR R AT EAL A (N,O0) A B2 (CH, ) HEBC JRAL WG , IR ARG R T iZ RS
R A ARHEBCREAE. 00 8 2 R MUME FE XS BB (CON) | AR ALMEAE B (OPT) . A HLIGHLEL A (ORG) . i AE 1L
(SCOPT) B At 8% MR (CK) 3 5 ANAbFE, SR FH S A -AOME (033502 IS DU A i A 25 - SN, O T CHL, HERIC, 94 B0 18 i v 34
(GWP) A 5 SAAHEGRE (GHGT) . 4530, K AHKFEZEN, 0 BFHEE 4 0. 19 ~ 1. 37 kg-hm %, 1% T CON 4b3H
HEALTAE AL BEN, Ok HE 50% ~86% ; BT H.ZEN,0 RFVHEMER 7 1.29 ~3. 55 kg-hm ™2, [% ORG ¥4l 14% , HAb AL BRI HE 16%
~59%. ALK ZE CH, 2FHEICE N 4.67 ~ 14.23 kg-hm 2, CK, OPT 1 ORG 4b¥E 43 %% CON A0 116% | 22% F
102% , i SCOPT /> T 29% ; 51 5.7 CH, ZFHEHE N 0. 03 ~0. 26 kg-hm 2, W& B CH, W, HAHAMEY Z Ak RN
Hﬁxﬂzﬁﬂi%ﬁ%ﬂkﬁﬂtﬁ@?ﬁiﬁﬁi GWP [ oiik %, UL EZRTE CH, HEAURARM RO T, 56 44. 7% ~54. s%ﬁ’lﬁtﬁ P!
SRR, N,05%F GWP BTtk K 66. 7% ~77.2%. SCOPT by GWPR FIFI Z1E4) GHOI ¥ i K T C@N ALIE 34
Wm@ﬁauw SCOPT (438 F= I HE 5 fie i 2 e Bt AE 2. 5 ¥ i

LA LI, S X, KRE-TL T 40ME ; NJO; CH, ; BT IS o : y
HESHES: X16 XEIRIRM.: A iﬁ%ﬁ%—';0259—3301(2019)11-5182-09 DOI;'10_‘13227/j_hjki.201905095 Y ;

Effects of Optlmlzmg Fertlhzatlon on N,O and CH Emlssmns in a Paddy-

."

"Cowpea Rotatlon System in tﬂe Troplcal Reglon of Chma =
HU Yu-lin® TANG Shui-rong' , TAO Kai’ 3y HE Qiu-xiang', TIAN V{/el QINC Xing-hua', WU Yan- zhgng ,
“MENG Lel” i

(‘ﬁ CQllege of Troplcal ‘Crops, Hainan Unlverslty, Ha1k0u_570;28 China; 2. Sanya Science and Technology Academy for Crop Winter
Multlplmatloh Sanya 572000, China)

-~

Abstract: In-situ measurement of nitrous oxide (N,0) and methane (CH,) emissions in a typical paddy-cowpea rotation system in
Southern Hainan was conducted to determine the characteristics of greenhouse gas emissions under different optimum fertilization
treatments. The experiment consisted of 5 treatments; conventional farming fertilization ( CON ), optimized fertilization ( OPT),
organic-inorganic fertilization (ORG) , slow-controlled optimization fertilization (SCOPT) , and no nitrogen as the control (CK). The
N,O and CH, emissions were measured using static chamber-gas chromatography during the all the paddy-cowpea rotation seasons.
Global warming potential (GWP) and greenhouse gas intensity ( GHGI) were also estimated in this study. The cumulative N,0

emission during the rice growth season was 0. 19-1. 37 kg-hm ™

. Compared with the CON treatment, other treatments reduced N,0O
emission by 50% to 86% . The cumulative N, O emission during the cowpea growth season was 1. 29-3. 55 kg-hm ~>. In addition, N,0
emission increased by 14% as a result of the ORG treatment, whereas that of the remaining treatments decreased by 16% to 59% . The
cumulative CH, emissions during the paddy growth season were 4. 67-14. 23 kg+-hm 2. The CH, emissions following the CK, OPT, and
ORG treatments were higher by 116% , 22% , and 102% , respectively, whereas that of SCOPT was lower by 29% , than that following
and CH,

absorption occurred during the same period. With regard to the contribution rate of different periods to GWP, the cowpea growth season

the CON treatment. Moreover, the cumulative CH, emission during the cowpea growth season was 0.03-0.26 kg-hm
still had a proportion of 44. 7% -54. 5% , despite extremely low CH, emission. Regarding the two greenhouse gases, N,O contributed
66.7% -77.2% . During the entire rotation system, both GWP and GHGI processed by SCOPT were significantly lower than those of the
CON treatments. To sum up, the SCOPT treatment was determined to be the optimal fertilization scheme in this study and had the most
significant effects on increasing production and reducing greenhouse gas emissions.

Key words ; optimizing fertilization; tropical region; paddy-cowpea rotation; N,0; CH, ; global warming potential
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Fig. 1 Dynamics of air temperature and precipitation during the sampling period
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Table 3  Correlations of N, O and CH, fluxes in the paddy growing seasons with Eh and 5cm soil temperature in different treatments

N, Ok CH, #lkik
Ak 2 Eh {8 5 em Ll Eh {8 5 em LR
r P r P r P r I3
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Table 4 Correlations of N, O and CH, fluxes in the cowpea growing seasons with concentrations of NH," -N and NO; -N in soil in different treatments

N, OHifik CH, %
phsiil NH, -N NO; -N NH, -N NO; -N
r P r P r P r P
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Table 5 Yields of paddy and cowpea fields, global warming potential, and greenhouse gas intensity (100 a) in different treatments
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