AY &
A

ENVIRONMENTAL SCIENCE

_,c'ko‘“_:;wu COD ‘f* 'HCKHDV
. HUANJING KEXUE

e ,‘
%
4

Vol.41 No.1
F41E F1H




w % # 3 N L

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2020 46 1 A 15 H

H &

SIE 20 SESR R PM, TG HIRSHYIZS L covreeereseens oo mes s M, GEE, BB B (1)
2007 ~2016 4F LU IR BERFAE 5T SRR Z3HT oo vee oo HR#E, LF, RBE, BEA, MES, K18 (14)
HFKS PM,  HIC AT SRR . AR P LL BN -GRIUR]  evveeemesseemesememss oo

.................................................................. XAk, BHE, BR, BF, ARE, MEW, Ao K, KEE, B+%( 23 )
IPAT SR X A Z | T2 PM, (TGYUREAE  coeereeereeremnesineis R0, g, PER, SHEH, K, HE, BR (31)
2019 4EJCHATE A R ETT EIG Yl B PM, T5 Y45 0E BORIEARMT -veeeeeeeeee Rwtd, Bk, T2E, B, AkR, 24&, 56 (39 )
S TR AR PM, | V5 URARAT - e vvereveseeemeseeemss e W HEA BXH (50 )
LT PM, | FEEYARE weveveeeeseoeeeseceee s FRE gk KB, AEY, BEA EEA, BER(5T)
BERET W ABICE R (GEM) 15 YR BB A I X 5mk e pr - G, WEE, B R, A%, BiE, K&, FEE, HM (65)
GRS PM, s K TAHE B T 2 T AE BB -+ vvreveeeeeeemmemsemsmnmsrs s WEE, 26, THE, GHE, KBE (75 )
B TEATEN PM, BERBRLZ AL AT - +rvereerereeesseses sttt

................................................ ESE, RE, KET, RAVE, EAM, KAV, %, BHE, BE, TRE AT ( 82)
ST R b 2 AL o RAR S TR A AR AR AT T R S TTAG oo RAA, H80F, N E, BHR) (90 )
PR AR HE B S5 RAE LT ZH ORI HEIURRAE, oveeeereerememmmssis THF, AL, 20%, AR, AF, KA (98 )
B K T L TS Y R LSRRI - veeveeee s enseesens s AT, Ze¥, T, AR, TLE (106)
G T E SR L9 & 571 |5l ¥ ¢ (R i, Fy, THA, T, Kamr, MEL, AR, FRE (115)
KAIL=AAM 2017 FHLENZE IVOCs HERCE B 2 T FOXT SOA (YA BEM <oveveeeeees I, Bk, IHE, BAE, KE, H&, FA (125)
IR MR TTAEE RS DI IRBE e X WBE %%, B, LM, FEH, B, £& (133)
ML TE VOCs HEBLIUR S ATIEAMAT eveeervreeeemsemsmnmsminsencisess s W, G2 EEE ART, FEH, ZEA (139)
U EEAIARB A - OH&UML SOA J= R FFEA AT AR R - LW, MW, 20K, T, 845, F3#E, 245 (146)
LA R | U KRR AL R AIE BOKIRRIER LE voeeeeeeeeeene REE, BXH, REE, ZXA, KB, Z@wmF, KEE, FH (155)
KITIR AT+ X K SRR R T LRI ZE ovreoeeeereeesee e ees et

et OB TEW, TR, BEY, 205, HAE, THE, HER, THA (166 )

LIRS AR K AL 2 R R R s () 0 A RS RAE -eeeeees SROUIL, BAHR, EA 4 -FIA# 44, A.S. Saparov, Gulnura Isanova ( 173 )
T WS KRB R 0 A 3 K R RS0 . LB WISIE 30 AR A AEAL ] vvreveeemsmrsnmsnssensssssmsss st

........................................................................ i, A, BEE, B, B, AAE, 2EF, Bk, FHYW (183)
SRV 25 B N B T SRRSO AR AR | 0 AU SCRL R BPA oo WU, KA, MEM, K, 0P (194)
RULH S BOKIOK AT HLBR R 15 A IS WAL oo FH, K2R, K, TH, MO, B, &, RTE, $mo (205)
tﬁﬁ%ﬁz_ﬁ{iﬁgéﬂkﬁ‘%%kw{gﬁgﬁﬁm%ﬂgél‘g‘[ﬁjﬁ\ )tﬁ’ff%ﬁ&;’é/ﬁﬁg*ﬁ ...............................................................
............................................................... BAEE, ML, k%8, BAE, B, FEMK, 2E2, B, B, T8 (213)
FIFFIERZ TR U RO Z AR, B IEAT BRI ooeeeeeeeeeeeeeeens EAE, X2, BiE, RER, EAK, KR, Kik (224)
HAAETLRZTTBW) PAEs ShAHEE RS Mg -ooeeeeeeoe I, AT, TEHk, E6F, FAEY, ¥F, FEX, AT, KT (232)
RPN F1 A LB AR P GO S R R TG BT oo Fx4e, WECE, XORW, L EH, WM, Kok (242)
SO YR B A ) B KT R RPN oeveeeeee MNEH, 5%, Kk, Bty FWF, RXR, 284, B4 (253 )
= W A LSRR 4 I R BB AR LI - WA 3, R, BN, W, T4, BE%, RAM, HED (262)
%%%;{kx/qé}‘\@ﬁg{%%xj%@ﬁ%uﬁ&fﬂ/’;)ﬁﬁ&xﬂ‘mﬁ@&ﬁﬁkﬂ@ﬁ?%ﬂﬁi%&*ﬂfﬁu ...............................................................
.................................................................................... ZHE %3\%%, %i@%, 7’%7:‘73{'5'&—, MR, TEH, w2 (273)
—BARTRERERLE M 1B SO e BAT, BRI, Y8, BHA, F@, BB, BEHK (284)
Mﬁ;ﬁﬁ%&:ﬁ@@ﬁﬂéﬁ*@ %ﬁE&EXﬂ- Cd( 1 )uﬁl}ﬁ”ﬁﬁﬁ .......................................... #E , f?}ﬁ i , =] g%t\ , Z XX , I ( 293 )
BB AR AL SUR P BURBIEFE oo AR, KW, BE, BEE, B, KEE, BRE (304)
TALBRAUESTEL LTI U R ERBHEIERH  oveeveneessssss s s, KgHk, TH, Rk (313)
TERS R IK AL TR 2 55 b i V5 IR (AL TV 25 e R AT AT veveveeeerne e
.................................................................. g %g)h I%E, ?H%, gg;ﬁ’ %/, {;ﬂ;g, IHE, %%’ Bk (321)
JET SBR-ABR SE8L PN-SAD #l i TZ BT SGHLATAEE -ooovrvereereeseneeens WEE, KE, 22, BEE, WEsk, #HEH, WHER (330)
FET RV SNAD T2 dB AT vvevveereerrersmememeneene ettt A X FE, hEk, TEH, kA (337)
&ﬁﬁ{t_%gﬁ%ﬁﬁﬂﬁﬁ{t_ﬁﬁﬁi{kTZ%}E%%\iﬁj}&@aﬁ{& ..........................................................................................
..................................................................... W/AND, F%E  Karasuta Chayangkun BN, #h P BRARE, PR (1 345)
T AL 15 TR D B 55 B LT R AL IHAETIE STHI  «oveeereeemeemeemmeeieeie s X, REMB, TEE, hAEE (353)
TR AR5 T P B 1) 0 S B AL TR TS R AR BRI wvvvvveereeemm e 5&,7’?, %é\ﬁk, ?}\(’ T ( 360 )
SRR 7 v e A s L 1) O 5 4 N ST g R MEE, ERE, WG, B, DA, hE, KRE (368)
HARMIARS B 7 h ZIRTFHE (PAHs ) RIS AP ATFFAE ooveeemeerverenemneenenenns M, REH, KER, &F, BFE (377)
AL S e A R IR A 5 A RS BT A AR ooooeeeeeereeeeenens KR, R, B&F, BEk, B, TH%H (385)
KGR 5 O L C N P ALK AR HRRRIE oo BRI, FRM, MHE, HAE, TE (394)
P HH R T L SRR R AL SR v vveeveeneenmeeie e FEW, B B, BRE, B, k% (403)
T2 QUER o AR ol AT R € WA, Ex@, THE, ARi, KiE, FE8 (412)
FERT B AR FERTTR A FE S0 GO DTG B 20 RO LUK RO oo Th, BWE, AFE, R, BiRE (420)
HET PMF B A USRS T I BRI  ooeeoemmeeeeeeeeenes FRH, WA, ARE, TRE, MEFA, B (430)
8 BRSPS 23 18 0 A BACAED) B G SRR oo BEX, Bk, SR, TNE, HITE, R, BRE (438)
Tﬁﬁiﬂﬁ%ﬁfa%ﬁ%ﬁkHﬂi*%%‘-ﬁf%%%E%EE%@?&%&E@%% %ﬁE ........................................................................
......................................................... DEE, g8, 2%, B, EEE, AF4, BTA, B, 25, Bl R (449)
AR BRI 4, B BN T oo kit A %08, AAIH, WiEE, HAK, LEA (460)
AT PR X S A I AR BT BRI RO ooeeveeeeveenemenens REF, B, REY, RLR, ERME, DK (469 )
Byt g DX B A SN IR B LA G AR BB = RA, BRET, e, W, T8, RIFRK (479 )
it 5 P ) IR AR SRR PR OB SR BRI - EXE, IRM, ARC, 8, F0%, TEF (489)

(REREAVEITIR S (89)  (REIRA) ERFIN(97)  fFE(303, 329, 344)



)
(= SR In B R £ 5413 551 20204F1 H

Eco-Environmental
. . Vol.41,No.1 .,2020
Knowledge Web Environmental Science ol4L,No.l Jan.,

KRB S & W e AN Xt N T IR oK FE IR = S HER Y
J& B 55 Wi

WEXAE', BRI, AL, 458, FRM T, E4eaST
(1. fR eI R A ﬂ%’—%ﬁ;u,faﬂ“l 350108 ; 2. f‘%ﬁi}ﬂimﬁ‘ﬁ‘?f&lﬁ%ﬁ%@if‘%d‘l‘l 350007 5 3. @ S I R 24 W0 I W A A=
AU IR FREE S E A I E M 350007)

FEE . g TR 5 A Wit ks A R 2 SR HEBUR & BRS8N, T 2015 AR | AR RILE RS R B A FH E T
HEWIH(B) | AP (S) ATk + prid (TR ) A3 (BS) , LIARHE AV E X B CK) . 2 a J5 (2017 48) 7R | MRARAE ], 23901
TRE T A RIS 20 75 HR 25 <44 CO, . CH, FIN, ORHEBGE . 25 R AEK R AT W I AR | i FiR AL 3 CO, /)
SERHERE BN (1723.66 £194.56) . (1245.52 £155.05) . (1140.29 £79.68) F1(1055.83 +62.13) mg-(m*+h) =", 4=
Bé W RNRIE X 3 FbE N AL CO, O 35 H X R R B R (P <0.05) , BEAIE EL 1 43 B35 27. 74%, 33.84% il
38.75% . CH, B -4 HERGE B M (0.45 £0.03) . (0.40 £0.05) . (0.36 £0.10) F1(0.25 +0.04) mg- (m?* -h) ~' | FALBHLH 5%} HEAH
FEISRRAR T CH, BoHEGE &, MR LL 6120 300 11 1%, 20. 00% Fl 44. 44% {BREABF 2 (P >0.05). N OETHLI_EQQEE’J
SERHERGE R (62. 47 £27.00) . (115.09 £30.94) . (79.75 +24.98) FI(112. 68 +23.59) pig<(m’-h) ~'. 5 X1 *Btl: %Lﬁfﬂ
i’JiﬂﬁiJnTN OFSHERE f, 7125 HL A8 5335 84. 23%., 27:66% FiI 80. 37% . A FREF A IR #R W , ﬁﬁﬁﬂiiﬁi‘ﬂﬂTQ g R I

BREMCR RIS U] i A Bt ALEE?2 & Z )5, mﬂzﬁﬁ’&ﬁﬁ»ﬁz%r ED%E ' S P

;eaiﬂ Pt s A T A AR AP IR | ma (& J
RESHES: X144; XI6. XBIFRMB: A XEHES: 0250-3301(2020)01-0489-10 [N)I-10.13227/jlqu.201906217 ol

1 i .
A o F
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(1. QQlleae of Llfe Smence Fu]lan Normal Unlver51ty, Fuzhou 350108, China; 2. Instltute of Geography, Fujian Normal University,
Fuzho‘h 350007 €hina; 3¢ Key Laboratory of sHumid*Sub- troplga-l Fco- geographical Process of Ministry of Education, Fujian Normal
UIllVCI”blty, Fuzhou 350007, China)

Abstract: We investigate whether slag and biochar applications have subsequent effects on greenhouse gas emissions from paddy fields

-

by applying biochar (B), slag (S), and a biochar-slag mix (BS) to paddy fields in the Fuzhou Plain, China. Applications of the
three treatments along with a control (CK) of no amendment were made in 2015 before early and late rice seedlings were transplanted.
Two years later in 2017, the CO,, CH,, and N,O emissions in the different treatments and control were measured in the early and late
rice growing seasons. The results showed that, in the rice growing season, the averaged CO, emission in the control, biochar, slag,
and mixed applications were (1723.66 + 194.56), (1245.52 +155.05), (1140.29 +79.68), and (1055.83 + 62.13)
mg-(m’-h) ™', respectively. The CO, emissions from the three treatments were significantly lower than the control group (P <0.05),
and the reduction ratios of each treatment to the control were 27.74%, 33.84%, and 38.75%, respectively. The averaged CH,
emissions in the control, biochar, slag, and mixed applications were (0.45 +0.03), (0.40 +£0.05), (0.36 +0.10), and (0.25 =
0.04) mg-(m”-h) ~", respectively, which were lower, but not significantly so (P >0.05), than the control. The ratios of CH,
emissions from each treatment to the control were 11. 11%, 20. 00%, and 44. 44%, respectively. The averaged N,O emissions from the
control, biochar, slag, and mixed applications were (62.47 £27.00), (115.09 +30.94), (79.75 £24.98), and (112.68 +
23.59) pg-(m’-h) ~', respectively. In comparison to the control, the biochar, slag, and mixed treatments increased the N,O
emissions by 84.23%, 27. 66%, and 80. 37%, respectively. The global comprehensive warming potential indicated that the application
treatments increased the comprehensive warming potential of the early and late rice paddy ecosystems; after 2 years of applying slag and
biochar treatments, their effect on the emission reductions were not obvious.

Key words:slag; biochar; greenhouse gases; paddy fields; Fuzhou Plain
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Table 1

EETEEARELERY
Basic physical and chemical properties of the studied paddy field soils
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Fig. 1 Characteristics of CO, emission flux variations over time in paddy fields treated with different treatments
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Fig. 2 Characteristics of CH, emission flux variations over time in paddy fields treated with different treatments
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Fig. 3 Characteristics of N, O emission flux variations over time in paddy fields treated with different treatments
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Fig. 4 Characteristics of environmental factors in rice fields treated with different treatments
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Table 3  Effects of slag and biochar applications on the comprehensive warming potential of CH, and N, O in paddy fields
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