ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE

B
.
.
.
Vol.39  No.1C

2018

HhE R B A SRR ST AL E
A4 4 & M B R




w % B 37 539 % 4510 0]

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2018 4£10 A 15 H

H K

T MR T H I S IR R UL FLAEL - eeeeeereemmmmmmmmmmmmes e e e eeeeeeas T, BRCE, MR BIE(4393)
2015 AFEJEHUR T VOCs Bt 28 S0 A B SRR PEAFAE - oveeveeneeeeeeeeeene KA, ZROR, T5, BB, XRB, KAH(4400)
JEHTHTEESIURL VOCs HERRT LG FIEARTTIE B  coveeeeeerreememeneneeees WT4E, @EF, TIRFA, &4 (4408)
FET S SRR A W (VOCs ) i K B I RAE +eveeeeneeeees BEF, WFHE, HE, BE, T/ H(4414)
2014 ~2016 4 SUASEAT LI 25 Ui 25 QRFAE I ooeeeeeeeeeeeeee ERE, B, RAH, #R, FHRE(4422)
LS SCIRES PM, A PM, BHLBRER 53 5 AL BT oo sAR, SR, BAR, TEH, B#(4430)

TR ZACARH X R PM,, P R BALAZHAY BeBRIFIE ZERRAE weeereveeeereemee st
............................................................ JA—wy Ew R REZ, LET, TRE, AW, THEK(4439)

P B H AT R S A TR HE AR P EAG AL v e eree e
................................................... L¥EH, RE, UB8F, Dnp, AEY, AT, B8, KB, 24](4446)
UM T2 AN SRS AR IR ooveeocneeo Tohe, BB, RO, BB, B, 2o, B (457)

%?@*%@Iﬂi{*m{ﬁ%@ﬁii SCR %éﬁl@ﬁi‘& NOX ﬁ[;)ﬁztf%m: ..................................................................
..................................................................... e, WAERE SR, Ry, UM, A, BEE JEFH(4463)
TS XS HE R IR S TB YL THIE <o eeeeevrere e, &g BAK, TM, KHIE(4472)

T PCIEAD EH S R IRFIR A S ML BB A HE S YE AT ++ovveererrrnrerm
................................................................................. Bt B E ki, #x 4 ¥R, BIAE(4479)
AT K E R AR XIS BDUPEERAE  ooeverrrerererrere e KE, HiE, gﬁé;ﬁ’ é%gg(4490)

JREFT K 2R N, O B A g BB B U RTRARTT  vevreermerree e
......................................................... R, BRX, RBEW, RaOE, FEMW, BEMA, BH#ir, Z#K(4497)
B DS W NRRITA] 1% L& WA & 4 311 7 RIS X7, HE, PR, BE, T, HER(4505)
SR X K AT J I 4 T e P TR AL oo B)UF, BB K, IR, REMH, AAK(4512)
I TH L L AR T AT R AT e v vvevmmmmmmenneeeeeeeeeeeetitiii e THE, =M, BIE, %F, K, F4H(4519)
HRYT_E KA T DOM YEREERAE A ZE T AR Y v vererer e WAFEW , 4 , x| , TN ( 4530)
78 TR B P R SRR TR MR S AR TARE ovvveeeeeeeeseseees e ik, ERE, S, #E K (4539)
TR NAIS" O M DX A F i AR TS YT ovvveeevoees B, WTE, BEX, A2E, WH, A, HET(4547)
B W I R K AR A WL GIEARAE - oeeereeeemmmmmm e R, EECK, AR, X B, KE(4556)

BRI G 2 BB XS K F IR R F MR F AT A e vveeerermemneen et
.......................................... ;{%rﬁﬁ%’ ﬂ(gﬁg, %#@%, FiRE, EHR, ﬁ/r‘g;ﬁ, ]s,if\:@;i, JERE ?%3&(4565)
T NS (S BE JTTR A tE] veevvveemmmeenmmeenmneesnee st e et e eiie e WALk, KBE, 222 #EiHE(4576)
AAO T2 A SRR T K P BT DLV Yy BT - ooeeeeenenessnene AR, EEY, BEE, BLE(4584)
U BTS2 PIGBE KA R 5 P B A RIS B v R, RBE, KT, RAK, WA, X%, BAEE(4593)
R B IR 1 P SR B U R B K R IR i -+ U5, 3R, Wmes, MR, A%, Bk & (4601)
R D e U AU LR A S L T oA S B K OB SRR - wiRsk, TR, F#, TE, B (4612)
G T A2/O-BAF S RHLBRBEBLAUEYE -oooveveeoeeeesccnas U, B, B, Bk, REH, RAZK(4621)
0,-BAC JREEALSLA P AT KO RFE B BRESS M AMHT - T, B0, B, & 910, REE, 247, I AHiE(4628)
JEF MBR AR R AL B0 BUE IR AEHIIIT oooveveenenecenneens ZW, KT, K, AR, 5P (4636)

3 RN T 20040 T UG 15 U8 B LS K R A C I P 5 Vo PR LR PR BE B EEII +ovvereeneen e,
.................................................................................... B, BAOL, KA, T, BEE, F/NME(4644)
TR R IE RS TS T ISR S S RN U B BB AILAR  oeeeeemeeeemeeeenens Kart, HH, FHE, Maksi, B (4653)
AL PTG V8 SRS AP ERE R DR 3 BT MBI cooveeeeemeeenmseece Wk, e, R, A, ®E(4661)
B AR 32 X S T R I 2 AR S VG YUMo W=, VPRHEL, KA, EHL(4670)
SR X T 225 TR (L7 S TG YDA oo Bk, Kk, WES, BE, SRR, TH(4684)
FEFF 5 (AR O AT 3 - 39630 3 PRI -+ oo BE, B, RER, REE, BRE, FH(4694)
R B LG H AT 521 3 s NH, 45 % AN, OHERUIK R - W, SRS, g, ik, HER, TIM, FE(4705)

T D ST R K S A o 4 T A3 Al e ] YA AT WL S AT AN ELI] v vvvvvvnmmnneneneeeeeeeeneeneiiiiiian s e e
.................................................................................... BYE, &k, T5m, AWK, £, £E4717)
KA R AR R E AL A TR TR BE LM evveeerereen e, IH, TEE, aEH, BELEE(4727)
SRV A ) ST L &t RIUROE BRI R AT - oeeveeeeeeee W, TR, i, REE, A8 (4735)
117 1 B HCPE BT IR AT BRI AL oo BRERE, WAL, RTF, A (4744)
FIRATHUI AT BRI L5 YR oo ATk, B, Fh, BTN, WAk, BRE(4752)
TR AN MR K A SRR s g - F I E, X, Aboubacar Younoussa Camara, A& #, T3 2058 (4759)
B K E YRR TS YIS TR oo ooveovveemmeemmeeeenseeenee s Wik, Heee, KED, Tx, KA, FH#(4766)
AL RO IR A G As () BSEARAE I coeeeeeeenineneenieenens M, A, F TR, KAk, HEW, THR(47T8)

RS VLV 1 R s L TR R A R S B I 1 7 5 A B R IR oo
........................................................................ MER, mEE, FERA, EIRE, RIE s s K5 (4783)

1 Bkt Eh T F2 A -1 E S AL T Zobellella sp. B307 RS R B R weeverermmree e
....................................................................................... Bk, WRIk, EE, AR, RWE, 2 HK4793)

1 *ﬂg%ﬂ%‘}% KY123915 E(Jﬁ}.%?&/ﬁ\xd- 173_%:@;#”;%%4%1@ .....................................................................
.............................................................................. REH, MK, W=, HEE heT, HEW(4802)
SR AT T LA TIRHOERE BV E DR IR ovovveeeeoennocnnns EHE, A, F8, T, HRIE(4809)
KT 5 2 BT B S RE S S RS oo EHE, BAW, FIFE, KK, HEA, T8 FEL, KEF(4817)
DEP AP U540 LA R (I DNA 17 oooveoeeeeeeeene FAX, FR, KE, REAR, T4k, 8L, TE(485)
He 3 B R A B R ) P R BE A B AT AT v vvvrrmrrrrrneer e B, Ui (4834)

(AERIEYAETT R 2 (4429) CARBERE ) AE e 177 0 (4471) = (4529, 4777, 4816)



o539 B4 10 ) 7 1% Bl 2 Vol. 39, No. 10
2018 10 A ENVIRONMENTAL SCIENCE Oct. ,2018

A5 W ARRE B XY S it + 55 = S HE R AT R

WY, =T, BE, REE, Bk, P
(E%jc {ﬁ/ﬁfﬁ*‘ e, EPE 400715)
WE . RABSH/ SAAGTER, 2016 4 11 A 2017 429 Hlad H R, %8 T XYEHE - (CK) | H IR (F) |
TP H TG 100% FLHE (100FS) | F&FFA BB 709% FLAE (70FS) | F5FFif H AL 60% LAE (60FS) | A% FF i H AL jiti 50% 1k
JE(S0FS) , %t 48T 1 FE AOAE UG e 1 it b, TR AT b B 1) St (55 93600 S8 - UL ) +4E CO, | CH, | N, 081451k
FEAE MR ZE O, DFSTRS AT 55 A T Ut TOc it XoF i i I 2 AR HE G s 25 R W], +4 CO, | CH, . N, OHFi B — @ 1y &
TR, HERs R TR AE 4 ~8 A, BAEMEANEK)G B4 BRI HE B . RS AT 5 AR IR O R HUE AR (F) b2
T LIEN, OHcR , BRI R R %, Hd 100FS A BR AR B o0 W L, ORI Y R ARHEGE B W T
ZMAROETE ) FiK 60.76 kg-hm 2 (P <0.05) , N, OBIHERL R AL (LAN, O-N/N i) J9 0. 138 kg-kg ™", WiksF5A psi &2 e e
5 100FS A FRAT LAFAREUIRION, OHE R B, 538 CK 1 F ALBRAR L, 70FS AR FRFAAR T 38 CO, Himti M EH R, />
jJIJj‘j 55.28 ~1831.62 mg+(m’-h) ~'H17 502. 13 ~25988. 55 kg-hm >, i HAFEFT 5L ACALHEAL BRI EIN T CO, RAHEHGHE

Hit, JUHJE 60FS F1 50FS b3, Xt 43 CH, HEBOM &, ﬁﬁtﬂééﬁﬁtﬁﬁuﬁzwhj: bk CK 4b, 5 4bBif + 3% CH, REHEEZ
jaﬁi{ﬁ, FIRRAP CH, L RS ALHE R 30% ~50% BCit Ak B2 AR 1 02 (9 1 8 CH, HERT e Fn SR AR HEdle it
1fii 100FS AEFER R T CH, FEACE A R BUEGE . 5 CK fl F ARBATLL, BR 70FS 4h, 100FS, 60FS Fill SOFS iﬁﬁ%ﬁﬁ?
GWP. ik I, IR ESRHESA B, A8 ML G iy 35 mh T os it 30%%%%%@%7 LRI 1 3% co, %nCH e,
i 5 AR B SR SR, TS N, OBRHEASCRAS (8 . .
IR IR, RIS, BRI W | ¥ | B , ,
FESES. X16;X171 XHkFRIRAD: A iﬂiﬁ? 0250- 3301(2018)10 4694-11 DOI; 10. 132‘27“/j.hjkx.201802087 N

1 ] .
A o F

Effect of . Straw Residues, in. Cpmbinatlon with Reduced JFertlllzatlon Rate on

Greenhouse ‘Gas Emissions from a"Vegetable Field g |~ B, @

HUANG Rong, GAO Ming ", LI Jia- cheng, XU Guo-xin,, LU Sheng; LUO Mei
(Colgﬁage of Resources and Env1r0nment Southwest Unlver51ty, .Chongqlng 4007157 Chlna)

Abstract; Gréenfouse gases mamly come from farmland~ %011_5.- “Re- spreading chaff ( straw returning) is an effective ecological
managemenf in Chma Quantitative analysis of straw residues together with reduced fertilization rates can provide a scientific basis for
redu(’lng.greenhou%e gas emissions. A field experiment with six different fertilizer amounts combined with straw residues was carried out
in a Vegétable field (lettuce-cabbage-chili rotation) , including the control (CK) , conventional fertilizing (F), straw returning with
100% conventional fertilizing ( 100FS), straw returning with 70% conventional fertilizing ( 70FS), straw returning with 60%
conventional fertilizing ( 60FS) , and straw returning with 50% conventional fertilizing (50FS). The dynamic characteristics and
emission factors of CO,, CH, and N, O in the soil were analyzed using an in-situ, closed chamber, gas chromatography-based system,
from November 2016 to September 2017. The results showed that the emission of CO,, CH, and N,O has seasonal variation
characteristics. The peak value mainly occurred in April to August, and the gas emission peak would appear after fertilizing and
irrigating. Compared with F treatment, straw returning with fertilizing treatments reduced the N, O emission fluxes, cumulative emission
and emission factor, especially in the 100FS treatment. The N, O cumulative emission and emission factor was 60. 76 kg-hm ~*, 0. 138
kg-kg™' (N,O0-N/N) respectively in 100FS treatment during planting chili was more than that during planting lettuce and cabbage.
Moreover, straw returning with reducing conventional fertilizing could reduce the N, O emission factor compared with 100FS treatment.
The CO, emission fluxes 55.28-1831.62 [ mg-(m*+h) '] and cumulative emission (7 502. 13-25988.55 kg-hm™>) in 70FS
treatment were lower than that in CK and F treatments, while other treatments increased the CO, emission fluxes and cumulative
emission, especially in 60FS and 50FS treatments. During planting lettuce and cabbage, the CH,cumulative emission mainly showed
negative values in treatments except for CK, indicating that soil could adsorb CH,. Moreover, straw returning with 30% - 50%
conventional fertilizing treatment could reduce CH, emission fluxes and cumulative emission during planting chili, but increased in
100FS. Compared with CK and F treatment, generally, straw retuning with conventional fertilizing could significantly increase the
global warming potential (GWP) in the study, except for 70FS treatment. 70FS could reduce the CO,, CH, emission and the GWP of
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greenhouse gases, but could not significantly affect N, O emission reduction.

Key words;straw; chemical fertilizer; greenhouse gas; global warming potential (GWP) ; emission reduction
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60368 +2 486d
79305 £1 158b

4700 woom B
F1 BHESUREETHON, O AR BEESEEEZNETLY
Table 1 N, O emission factors, accumulative emissions, and GWP of the greenhouse gas under different treatments
e P HHEME kg 2 EF(N, 0-N/N) /kg-kg ™!
N, 0 €0, CH, Ei B3R B
CK 3.72 +£0. 14e 55537 £2735¢ 2.00 £0.21a
F 15.57 0. 34d 56 544 +1803c 1. 66 £0.28b 0.005 +0.000d  0.015 £0.000d  0.019 £0.001c
100FS  60.76 +5.31a 69992 +2 203ab 1.72 +0. 04b 0.022 £0.00la  0.030 £0.000¢c 0. 138 +0.017a
70FS 29.20 £1.29b 51674 +2102d -0.32+0.02¢  0.016 £0.001b  0.042 +£0.001b  0.064 +0.006b
60FS 22.85 +0. 76¢ 72507 £933a -0.44 £0.05¢  0.015 +£0.001bc  0.029 £0.003¢  0.062 £0.001b
50FS 23.42+1.89¢ 66384 £2202ab  —0.55+0.04c  0.008 £0.002d  0.047 £0.004a  0.076 =0. 008b

73349 £2764c

1) AENG F1E 3R 6] —FE AR AE A [A) 2 B A] ) 22 53 5.3 (P <0. 05) 3 EF R ZUEMIN, OHERL R EL; GWP 2278 A3 iR 1 3

3 g
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RS2 JES 90 e B 2 96 ¢ PN, O HIE e 1 2 2 PR
£ 20 FERE A HURY R AT R ) e
HESMER . EURIBOE H R R | KA, TR R
R B I PE 3 T R R P .
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R AEACVE IR 2 5N, 07745 5 —J7 i fs
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(N, OFE Tl () A R S i Aok B 4Rt 78 12 A B 3700
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TR 5 I P A B804 5 25 BN, O B I 19 725
TR UL IR 5l FASFEE ARES T 49 ¢/
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P T I K R, B ) BN, O HE >
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T L M i f Tt 4D B U K PG, R S
VYIRS LR | RS FE S5 AR e T G Ak 380 7 —

ZH R S (R B A A e R T AT N, OFEAL.
*2 BESEHHRSEE. SkEREXSHD
Table 2 Correlation analysis of greenhouse gas emission and temperature, moisture content
5 em LR N, O Co, CH, iR + KR
5 em i 1 0.142* 0.519 0.172™ 0.975* -0.632"
N, 0 0.142* 1 0.192* 0. 020 0.281" 0.076
CO, 0.519* 0.192* 1 0. 096 0.703 ™ -0.338*
CH, 0.172* 0. 020 0. 096 1 0.341" 0. 098
S 0.975* 0.281* 0.703 ** 0.341" 1 -0.554"
KA -0.632* 0.076 -0.338* 0. 098 -0.554* 1

1) #FIRFE P<0.05 KV EREMI; + + RIR 1E P<0.01 KV L RBEMHK
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