ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)

ENVIRONMENTAIL SCIENCE

2018

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




3% f"& ﬁ‘ § F308 BT

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2018 4 7 A 15 H

H &
T 20 ﬁi'f;'érl‘lj/ﬁi_ﬂlzigjz PMZ.SE¢§?§Eﬁ$% ....................................... z g’i’gﬂ}g’g‘ ’;% g ’;%% , f‘éﬁ%é’? , g@ﬁgﬁ ( 3003)
ﬁﬂ?ﬁ PMZS@J%*E%:{{[\{EQZ/M‘ ....................................................................................... % ipﬁ , ﬁ MR ( 3014 )
qutﬁjﬂﬂiﬁ*%{ﬁwgﬂﬁ¢§‘ﬁ . ﬂéﬁ&,ﬂ;{ﬁﬁfm&%ﬂ? ................................................... b g}i_ , FK , ZI/J‘ N2 /']{i ( 3022 )
ﬁﬁﬁjt&[g@(é PM“@%B\%?E%(@%%#?E&;E/E%M ....................................................................................
--------------------------- WETY, EBE HE, HER, BN, BREB, ARG, EXm, KEE, T, A FEK (3033)
I %2 B 22 55 I It RS PM,, A A2 MURFIE LR -+ ARAR, IMRZE, KR, U, R4, AR, xlje#, &2 (3042)
FER TR TNT PM, 5 TPRAL SRR IE BORURARATT -ovvvveeeeeernes KE, BT F, KE, T+5, FHF, &, KH (3051)
P AT S I G A T B TR G WA R BN v veverermroe e st ég—ﬂé B , HE , HE (3057)
HRH RGBT PR T RS | W T UIREE S e EWE, 2%, BB, HLE, /i (3067)
KIF T E ZERK PR T S B ARAE BRI vvvveeeerrnmmmnrrenmniinnnen sEE R KB TR AR EHA (3075)
B HLIX K, CO, TRBUT AR AARIE RGP ZE vvveeeeemennnnnnneniiiiinins R R ERE, WA AR, TRk (3082)
BTV VOCs JETRIIR JZ HE UL RAZAIE <+ vvveerereeeeemm e
------------------------ S, LW, K TR, PR, T A, B, B A, B R R, B, AT (3090)
MBI Toll: VOCs HEHCIR = HEASE BRI AR IR . DAZE LB A ] oo sovvoooonenos Hhed ks, A (3096)
TR E R VOCS TS UAHE LR T ++roovvvevoossseonennn W, xR, D& L, EHH (3102)
@ﬂ/ﬁ{ﬁﬂ—ﬁ‘a%% 0C 1 EC ﬁFﬁi?S@Uﬂﬂﬁﬁﬁf .................................................................. f@fbf}iﬁ, , ﬁ)z‘l ffg@ , ﬁg;ﬁ— ( 3110)
B R A E B IR TS Pk B B PPAy eeeeeees HARE, B4, FWAR - RABAK, &35, 4%, TEH (3118)
U223, X B8 T AT 2D T 4 S TS Yl T T Ry S B AMAIT <o eeeeererrmmmmmnmmmnans e s e e e ettt BHRE, FEH T (3126)
ZIRPEIX BT pCO, BN ZE oeeeenereeens e BRER,BE,FEN (3134)
V] S U b 2K T K Bk Ak A %?E&Eﬁﬁ;ﬂ JRIZE weeeenen 3 ﬂ(ﬁ}] , %0 , S , A& (3142)
i%{%égxﬂ-yﬁﬁjﬂﬁ%ﬁém{%lﬁg%%ﬁﬁé ............................................................ ? jEﬁE s ;fIJ W r]‘,;]*- s j@{i@ , F ﬁ% ( 3150 )
VELLIN VP L) ST RS BRI  TRBEH TR +ovvvvoevessenesee W, K, HOLE L RER, WM, B (3158)
Hcﬂh(ﬁﬂﬁ%(ﬁéﬁ%E@Hﬂ‘é@:{k%ﬁ&,ﬁ\'ﬁmﬂiﬁ%%% .................................................................................
............................................................ ‘T{, F/iﬁ%ﬁg,%xmlj,]};ﬁﬁﬁ,i%kﬁ’[XE/J\%’X]J ,/géﬁ:,gﬁﬁ (3168)
WEBE AR A LR A X TR KRR T AR evvveeeeesssmmmmeeses i FARF i, RAA,EEE, TS (3179)
AW N TR HAE YRR R SRR S AL RE TS B 52 e vveeeeeeeeeeees wiEE, BAE FRE RRY, TER%,AE (3187)
Mn-Co// $6 55 B e PR AL 1 25 S AEAL SR AL RT AR I RUEE  «vvveeeemeeee e K2 mE, BT R, KEF, TW (3194)
Fe/Cu X4 8 1E AL AT — TR R FR R AR DU PR AL v eeeeermemmmmreeenmiieneeenen F i A E AL A —9 FLHEE (3203)
PRIRER B ERIR K XK CA (D) YW RMAT R BCBILTR] woeeeeeeeeeeeemmiiieieees BETR, 0 S, K| BR AR X 2 5, —FF (3212)
%%ﬁﬁ{ﬁ%{tfz%[ﬁﬁﬁfﬁi@;m;@% ................................................ HE R , ez , gﬁ;é«;,;i’ 4 , x| ST (3222)
il 88 5 X RS B AR SR RE A SR < ILTOVE L S BRI e fidt, Ea %, TRk, Ke & (3230)
AL RO IR IR IEBIE S WU YRR RIS T 28 Renng - 55, Xl e, i, FH%5, Fik (3240)
RIFBEKIEAERBEIR RIA) COD oo rovrsoererissssemsssss s B WEE NEN T, BN, KA (3247)
FEJFOARIE RS ABR S i SAD Pp[al it BBRBRALBERL ] -oooveereeeeemeeeeees W, 2, IR, FER REE ARER (3254)
*H /E\ﬁ;ﬁ!ga/f,tr‘—%‘»{Ti{ﬁ'ﬁﬁ;j\j}iﬁﬁ/ﬂ:%?@\:ﬁ:ﬂ:ﬁ?&ﬂ:%ﬂ(:p‘é\ﬁ]%&ﬁilgﬁ .........................................................
.................................................................................... ﬁ'ﬁ‘jﬁ‘j,/ﬁgﬁ,—%%é%,£$,%fﬁ'@, %ﬁﬂ/g__ (3262)
(] B S A AR AR S IS PRI IRAR B P - vvveveee e B AR, INKRE, A R, Bk LR (3271)
FET a1 SBR SNV A 22 RIS PR BETE ST BT +ooveeeveeeeermmmemieeeeeiiii B R R B RN KB (3279)
YUK (NZVD) X PR Bl 1 | 5 IR RF RN E MBS G I BEIR oeeeeeeeeeeeeeens FEAE T, R (3286)
UK AT AR S A B L 2 B B E TR LI <o vveeeeeeees e KT, &7 %, 07 BRE (3297)
TEHETS IR AN Z BRI TT I AR oveeeerreeer e N , 3% , 3% (3306)
myfg@gﬁ%&@gﬁ_g@% H97 Eg%%&;ﬁ\:ﬁf%fiﬁﬁﬂﬁgﬁ‘lﬁ .......................................... %’{% , Tqﬂﬁ}% , yé%i , ?%&% ( 3314 )
PFOS HiIA%) 57 (PreFOSs ) AR T Y 53 8 %58 B HRRIRRFIE  «ooeeeeereemeeeneeees R, B A, T E R E N MW (3321)
%(Hﬂ#%i%%{i%ﬁ%éﬁ*@ﬁ%ﬁ ............................................................ & , S ’?ﬁ, , TERS , [ , HEA (3329)
i R0 SUAS TR PR A2 AF B - SRR ORI PR ORI oo evveeeermmmmmmenee s Tk, FH,EE X, EEE (3339)
T PR AR TR HE S A - IR B G ST YL KU, vvveeeerrmermmeeee e A, FRAEAEE B, E3W, X)) (3349)
AR BRI E B DR T S Ty 3 b 75 e S A RHAE BRI IPT woeeveeeeeeneeees AR ARE e, P RIE R (3358)
AR I DK AR AT HLBR F TR 73 A0 AR S R ZR oo ZM,FEN,EEL,KE Hig, EZR , RRE,F—T (3365)
5 LA AR [ A B FE 0 LB | JEL A e 5 BRI FAOAIICRE - ovvvs oo
................................................................................................ ﬁ% E%’ﬁﬂg’g‘{_ ﬁﬁ,?ﬁ]fﬁ, [S}'ﬁ%ﬁ (3373)
5 LK AL ML SR 4 0 R P Dy 5 AT HLBR LS 5P AT RFAE B 5 A HEPRBEIR TG 3R -oveveseeessenscni
................................................................................................... g—r’ Q—]ﬁ,ﬁﬁg’?ﬁ]*@, P/iﬁ%?,%d‘j] (3382)
%Eug/ﬁ;ﬁ#ﬂ%ijgﬁmﬁ;ﬁg%qﬁmggEJ{{/E):HHL%U ................................................ EEE , [ , x| 7 % , i (3391)
TR KRG LI B T T I A0 AT S +veeeeeeereeemmmmmnniiiii ettt AFOINEFE, R, B2, B (3400)
RIE M B Ts e R K RS TR A B N BN P B 5 M I LL AT v v veeeeere e
........................................................................ ﬁ}]ég%’ Eﬂf%’%%’ %fﬁf@,%#ﬁ%,%ﬁé%,}_f% (3409)
K S I T 7 A A B BAM PG +oovvvvvoeomesossenes s s BB HH G A, X (3418)
SRR D A ST H R R oR S R AT BB R AMT -oooeeeeee F2H, W, K, T, KR, TR (3426)
Aﬁ{ﬁﬁ}’ﬁi&geﬁﬁzmﬁﬂﬁié?%{ﬁ@}%ﬁ ............................................................ I AR= E =g , ?f? (3434)
COD/SO?{ N T R R T R AR T AL RN v v eeee e e B T , EEK , EHT (3443)
SRR RN M R R (0 L RERIURE - vvvveesoonenee (8% TR AU, F e, B9, B L (3452)
PP R — H B LR ] NH, FE R I coooveooeeosssnsssnisecn AR, KD R A, B, R (3460)

(CAETRIENVETT IR (3141) (IEERL ) AF e 17 D (3202) {5 H.(3229, 3433, 3451)



539 5 7 7 1% Bl 2 Vol. 39,No. 7
20 ENVIRONMENTAL SCIENCE Jul. 2018

ERAMAERHER_PR

R B I ) U N o5 A 1 U

(s KA ’ﬁ?/ﬁ'ﬁ%f‘ﬂ 2BE, FAL 210095)

TE. TS HBIA ZXRE I NH, #2852, 28 SOR FH RS H R OIS0, 43316 Lo 43 B T 6 e — FR mag e - 18 5 5 ¥
CERUEALAL L, A E G B AR 2 ) KA HUILIR (ARG 28 JB AB IR 3 ) #F A -3 X RS NH, # R /52 m. 52k 5
AREIR . X FRTCHERC B YA R AR (CK) 5 FAERE AL, TTHE B4R (CF) K hnffie — g b 8L (CF + SD) ; £RIE
NGRS JCE T R (CM) s infii iy — W EERE AL B (CM + SD). 255 R OIS AL R A LA &6 3% Tl i — W mE e 1y
RUUERTH NH, ¥4 0221 MEHEBORAE , (A0 2R o T KRB AR NH, #& (P <0.01). S NH, # & #i2k
R CF +SD AbFEA CM + SD AFEAF 5] CF F1 CM ACPEAY 1. 65 F1 2. 78 4%, 1 BH A e — B MR g X} 4 2% M SL AR AO RS I NH, %%
PRV B A B A e B e R T SRS PE (P < 0. 05) , T NH, 4% Ao 2[R IR G PE R IR A B2 B3 A
K(P<0.05) , 7 WRs e — HH g e A8 7 - ST R ARG Pk S AL & o, T o028 17 038 NH, 380K, Qo) 4 ) 4 P AR R ik
FH LA B B 25 R it A AR H S B0 S8 A 285 XU 2 3R ) ) i AR 7 gk ke f 1] .

KR LR R REH; NH, #k; AAUIE; AR

FESEE, X171 XEAREFG. A XEHS . 0250-3301(2018)07-3460-07 DOI; 10. 13227/j. hjkx. 201711095

2 e X+ #85 H NH, ¥ % B 22 i

Effects of the Veterinary Antibiotic Sulfamethazine on Ammonia Volatilization

from a Paddy Field Treated with ‘Conventional Synthetlc Fertlllzer and’ Mﬁnure

PANG Bing-kun, ZHANG Jing-sha, WU Jie | 1 Zhi-lin, JIANG Jing- -yan " 7 -
(College of Resource” dnd Environmental Scwnces Ndn]lng A&u&ulturdl University, Ndn]lng 210095 Chlnd)

Abstract Vetermary,antlhlotlos have been wﬁ}de],y d cted in croplands due to the appfloatlon} of ahlmal excrements as fertlhzﬁr '
However their efﬁects on ammonia ( NH,) volatilizatiofr remam unclear. A field e.xperlment was coniducted to evaludte the effectsof
sulfamethazine o NHjvolatilization from*a paddy field whex/ Conventional syntheti¢ ferﬁhzer or mdmure was applied as basal fertilizer.
Five different reatments were conducted inl this“study : without application of fertilizers and jantibioties (CK) , compound fertilizet“uised
ag “basal fertilizer w1th- iand without the addition/of sulfamlethazine ((CF + SD and /CF réspectively ), and pig manure used as base
fertlleer Wlth and without the-addition of sulfdmethdzme (CM +SD and CM respectively). Urea was used for topdressing in the CF, CF
+SD, CM,,/and; €M + SD'treatments. The resitlts showed that re’gardless of the fertilizer type applied, sulfamethazine did not affect the
seasonal p@ttern of NH, volatilization. However, it promoted the NH, volatilization rate in the topdressing stage significantly (P <
0.01). /During the observation period, the proportions of applied N lost as NH;-N in the CF + SD and CM + SD treatments were 1. 65
and 2. 78 times higher than those in the CF and CM treatments, respectively. The promoting effect of sulfamethazine was more obvious
in the pig manure treatment than in the compound fertilizer treatment. Sulfamethazine significantly increased the soil urease activity (P
<0.05). Furthermore, the NH, volatilization rate was positively correlated with urease activity and soil ammonia nitrogen content ( P
<0.05). This indicates that sulfamethazine can increase the NH, volatilization rate by changing the soil urease activity and inorganic
nitrogen content. Controlling the misuse of veterinary antibiotics and environmental and ecological risks posed by the antibiotic residues
in farmland excrements are urgent problems in China that need to be solved.

Key words : sulfamethazine ; paddy field; NH; volatilization; organic fertilizer; inorganic fertilizer
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Table 1  Cumulative NH;-N emissions and the NH;-N volatilization loss rates during the two fertilizing periods in the rice-growing season
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Table 2 Pearson correlation coefficients between NH;-N volatilization and environment parameters during the rice-growing season
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