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Effects of Controlled-Release Urf:a Application on: N 0 IEmlssmn in’ Malze-

Cultivated Sandy Loam Sml
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Abstract: A field experiment was conducted in dize-cu t1thed sandy loam soil in the 6ld flooded hrea 'of the Yellow Rlver to eVdLudte
the-responses of N, 0 _emissions to application of different type of controlled-release urea. .An inorganic N fertilizer was applied at 270
kg - hin > glun'ng the Maize season. Urea was applied. alone and in combination with sulfur-coated urea=( SCU) or polyurethane-coated
urea (PCU) al Ndratios of 30% : 70%, 50% 50%, and 70% 30.%",r respectively. Cumulative N, O emission under urea treatment alone
(CN) was/1. 78 kg+hm ™ with a N,O emission factor of 0. 38%. In comparison to CN, 70% urea +30% SCU, 50% urea +50%
SCU, and 30% urea + 70% SCU treatments reduced N,O emission by 1.12%, 22.5%, and 11.2%, respectively. In contrast,
applicatilon of urea in combination with PCU (with the proportion varied from 30% -70% ) increased N,O emission by 0.02-0. 41
kg-hm > compared with the CN, while 30% urea +70% PCU treatment showed a 23. 0% increase. Regression analysis showed that
N, O flux was significantly (P <0.01) correlated with soil temperature at 10 cm depth and concentrations of soil NH, -N and NO; -N in
all the treatments, but not with soil moisture or dissolved organic carbon concentration. Compared with the CN, the 50% urea + 50%
SCU and 50% urea +50% PCU treatments slightly, but not significantly, increased the maize yield, whereas the 30% urea +70%
SCU treatment showed a reduction effect. Overall, the mitigation effect of controlled-release urea on N,O emission may primarily
depend on its coating material and application rate.

Key words; controlled-release urea; N,O emissions; maize; yield; sandy loam soil
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Fig. 1 Temporal dynamics of air temperature, precipitation and soil temperature at 10 cm

depth and the soil water-filled pore space ( WFPS) in the test area
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NO; -N7 it 2 B 1) sl A8 28 AL RRAE. it il J5 1 4%
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Fig. 2 Dynamics of soil inorganic nitrogen( NH," -N, NO; -N)and DOC concentrations
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Table 3 Relationship between N, O flux and environmental factors

Ab 2R g WFPS NH, -N NO; -N DOC

X HE(CK) 0. 642 * 0.681 ** -0.223 0.630 ** 0. 694 ** -0.026
HHURE (CN) 0.513 " 0.436 0. 131 0.652* 0.263 -0.062
30% SCU 0.547 " 0.509 * 0.078 0. 455 0.082 -0.019
50% SCU 0.545" 0. 461" 0.203 0. 489 0.312 -0. 409
70% SCU 0.721* 0.565* 0.155 0.323 0.13 —0.243
30% PCU 0.514" 0.677* 0. 088 0.523* 0. 648 ** -0.25
50% PCU 0.552* 0. 483 0.123 0.874* 0. 494 -0.216
70% PCU 0.528" 0. 442 0.038 0.725* 0.545" 0.131
Ecsiigisad 0. 400 ** 0.476 ** 0.079 0. 548 ** 0.39* -0.133
1) # %7K P <0.05, % = %75 P <0.01 Hw "
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W“ P K AT R
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,‘{CLI*IE N, O S FHHE TN, 0 HER B FRFh AN N, O HER AL

i /kg+hm 2 /% /kg+hm =2 /g-kg !
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HHURZE (CN) 1.78 £0. 23ab 0.38 £0. 03ab 8430 £479ab 0.21 +£0. 03ab
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1) ARG TR R AR B 22 5708 B 7K (P <0.05) 5 —" 378 S0 BRI S Kl

x5 BREBMEESET N,0 ERHBEFIEDTENNEEFEHH

Table 5 Two-factor ANOVA of the effects of fertilizer types and application gradients on the cumulative N, O emissions and crop yield
TH o N,0 HBHEK e
SS F P SS F P
HEA 2T 1 0.81 14. 65 0. 002 991 350. 44 2.15 0.169
FhEERE 2 0.15 2.80 0. 101 1636 375.01 3.54 0. 062
NERES Y x BERE IR 2 0.20 0.37 0. 700 126 581.92 0.27 0.765
RE 12 0.55 — — 461 669. 43 — —

1) " FoR SO A MR 5 SS B2 )5 Al

2.5 PERANX FK AL 5 N,0 HElR
AR |
ATt AEAL B K = 11 726 kg-hm ™. i

A E RN T E K7 i, CN &b 35K #8430
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7 39

LARAF . PR IR ZO S EGE VM N, O HE

3407

3.49% ~9. 43% (B A E3E (P >0.05).
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Z%00.16 ~0.25 g-kg ' (P <0.05). 5 CN 4bHHAH
L, SCU AbHLHLA 7= N,O HERRECTFE T 4. 76%
~23.8%, ) 50% SCU [l iz . PCU Ab B i) BLAV 7
7 N,0 HE R ES CN A B A AH R 2w .

3 it

PRI N, O HERL B
FBEE & R N, 0 i ey 73 A
0 LR A B E, B PR R A 3 A A
TN, 0 HEHE, 5 R AU BB 58 45— B0 N, 0
HERSOR REDRL 9 1 3 SR T4 5 UM E %
R Z RIS SCU LI S SUE B R R 2%
R, (4% L HENH, -NHINO, -N & i iL T CN
Rb3 (P 2) , FLRRCRAS A, B T - e
R AR YR A 4 N, 0, IR TN, 0 HE
HCEAEL, VW] SCU AT A RUSE B3R o 1 TR K 2
O R ORISR By 732 1 2 | R P oA B
ATAERE RS T AR M hE Ty A0 T A LA
REA B, WA T B fist B A NSO 0 i B
SRR AL T T N, 0 HERC AR BB,
POk B N, O Sl ik 15 - NH AN FINO, -N/

3.1

AR AR (4 3). 1EN,0 HPI e

1), PCUME 46 NO; -N 1 5 ON AbFEAR Y ol %
T T 3 NH, N & R A, 20 SR AR
JEE PR 2R IV 08 9% R 3R AU R T, R Iz 3R 2 i A i
AR R KRR T BB 25 02 2E 6 A0 AU RS AR A, 3
N, O HEjk .

AT R FEREIEXT N, O HEl i 52 e 5 42 R
N ZEHIA K. i BEIETE IR A2 L — 2
FEEAA AL, P AAT R 7 1 MR AR b 5 e | S [] 4 R
P2 F52 53 RERAL ] B AN TR) , 5 307 o0 RO AN
(], PRIt 3 b R 3R Wk R [), DA N, O HE il i
AT ) AL PR 20k 149 N, O HE R 19 52 i R AE RS
RILL R 55 PRETC LU 11 S5, AS B 5% 6 AH W] it 28 o 2% A
T, 70%SCU 5 70% PCU Ab 3 N,0 ZFUHEMCE &
WS MR T IER A W 2 T N, 0 fHE
(3 5) . Jiang %2 (RFSE Won 6 B oK
Jiti FE A 2 el P A P O ) 2B R PR 2R (AN IR 3R
I U ECE SRS ) Wb 1 N, O R, s 2
Yy FECPE A B B IR R (N Ca-Mg-P Ul RA W)
AL KA AL R A PR 2 ) 350 T N, 0 A9 HETL. Hyatt
S g AR it SR R LR IR 280 T N, 0

HER. 2P IR U 240 kg+hm
Kb IRE GBI GIH 4.5:5.5 Bl 255
R AL/, AL P R A B8 LG T . AR
FFE R ORI 07 224081, N, 0 19 Bt it 5
PR AR5 B 2 LG HL 99 3 06 % L H 50% SCU
AEE/ T 22.47% N,O HERL. A W55 IR, ¥ B
FPR 2 R R SR B N, O HE R 7 A
FPL Zebarth %0 BBEFEHE 1, NO; -N 194 5%
PRSI N, O HEHCHE B 12 2. ARG T PCU
LAY NH, -N 5 NO; -N & &5 T SCU, ¥i# PCU
A B R T AR T SCU.

AT AR, 5 Bt LR Z ML, 6
PR 22 0] LU 08 N, O HERL, A S I R %
W fE—SE R EE R N, 0 kL.

3.2 N,O HEilcy 2 R R ~

TR BE RIS R B B AE B R AL A
PR 7 AR e B A 0 A 14
S 1L 5 ORI 2 N, O, 76— B
BP9 N, O ki 6t e v T s i s 2L K
433 g e LB AT
T B N, O (R A R AU kB (G
3),N,0 HF gl B 50 B 1 W B (P
0.01) , ik 5 FHIE K (P >0.05) , FWE
BT i 7 - MR RN, O HERIGE % 8
IR T, Hopkins 2512 ARORIFE % R, -+ ST 42
PCU 2T et ¢ 1 3 8 1R 26, W 25 0 3 1 T v
S BRI, - N, O HE I o B TS
. 4SS0 B RSS2 B, 2 K
TR B 40% I, 32 53 B AL 1813 £ 5% 1.
TEABRTE MG Wk B, A R R
Tk /37 A S K I S, T RE BRI T K 4 sk
T, L2 2 T T e e A R R M e, £
N, 0 HERL.

FAHFSE W, 76+ pH > 6.0 I, # B AR Al L)
HAHREE MBI D N, O BIHERE | 7 B e 2%
T AR BT A Haofs 2 R Y b o 72 ) B U
(7,46 1T RE 30 N, O HEHO D, 5 A5 it
SCU &5 —. SR BT | A 15 B ok A —
5E pH Y I BEE pH Th i T 4 7 o6 L e 75
—ETREE E AR T AT, Jiang S5 BT SE K
SR FTI VR 2 7T LA it A o P4 LI 4 , St A
ST L 03 M, A N, 0 HEAL. Wang 4572 1y
BFFEIA R PCU A 010 28 1 B TT REZE S T Ak 5
S AR AR SRR AR IR IX 1 - 98 0 b 0 I
-, ELAE S P RIS, o L4 N, O HlER



3408 2 S - 41 %
HERERORIR LA S PCU MR T e 2x [ -8y (6] WM, A%, milde, 5. 3 S i A /A2 A i
[25 N, O HEHCRHIE 5 5 TR A R HE e [ 1], thE

WA I A 35 A AL AT S 3L PCU Ak AL 2014 22(9) 2 10351046,
E/J NQO ﬂlﬁﬁi%l—j CN AL}E Hu T, Tong Y A, Gao P C, et al. N,O emission characteristics
3.3 ﬁ*%ﬁﬁﬂﬁﬁﬁﬁ}ﬂ‘iﬂﬁfﬁﬁiﬂgﬁﬁﬂm and mitigation methods in South Loess Plateau under rain-fed
A B3 7 B ) A winter wheat conditions[ J]. Chinese Journal of Eco-Agriculture,

FEREAENEIE Y H 92 e IR R R A 51 2014, 22(9) ; 1038-1046,

WOR IR VLG, TN i VBRI RPERIT™ (7 v, M, i, %, FRemss A/ 4 K0 N,0 Hi
R R T R it 4 R MRILI]. TR, 2012, 49(3) ; 526-534.
> L[ 34 ~36] SEAE ST . R JiY, Liu G, Ma J, et al. Effect of controlled-release fertilizer
jJ TEE%P:E - ’ {E‘Ej/‘l_gliiﬁﬁ*ﬂexj‘{/ﬁ% Ez ( CRF) on nitrous oxide emission during the wheat growing period
j: Fﬁﬁi%ﬁf%# %j‘uh E/\Jﬁﬁ%é% gﬁ‘** [J]. Acta Pedologica Sinica, 2012, 49(3) : 526-534.
ﬂXTTI—J U7J($ﬁfzﬁ‘g%fiﬂﬁ(lzﬁ% > ﬁjﬂg‘@z_{ [ 8] Suter H, Lam S K, Walker C, et al. Nitrogen use efficiency for
g e [38] 2 asture production-impact of enhanced efficiency fertilisers and N
Zé#*#JﬂE > IL@K& Qj}{*#:HE )Jj% HH —:ff E/JE:FJL fate[ A]p In; * Proce:dings of the 17th ASA Co}rflference’ , 2024
%%Eyq ’ T:E‘le\i ﬂgi*%,ﬁzgé L‘EP ’ éﬁ%%&*HE%‘E% September 2015, Hobart, Australia[ C]. Victoria; Australian
jijk}i:% 18.3%. EZ'KEI:% ':F' , 50% SCU *ﬂ}ﬂfﬁ Society of Agronomy, 2015.
PCU Zb38 K 5 1k CN ZbFHHE I 2. 96% ~ 9. 43% [9] ?K!lﬁ, ?ﬁ, ﬂililﬂ, S PERNCHE X 4 N, O HEBUY
5 /E2 E =
(H4) BUWIRRIR 3 15 BLIR % 4 B A 65— ol o -in
ﬁi%ﬂirﬂ:‘}iﬂ%'f JJA Iﬁ’ﬂz% ikﬂ/]@@a ’fHE(Qﬁ Zhang J, Li-H, Zhu G L, et al. Effect of com,xﬂhed-release
ié”ﬂ‘%‘ﬂ(qz , m‘ HEAE =2 E(J %KHEFHE:@?Q .,[Jf[ﬁ, %" fertilization/ on nnrous 0x1dehem15510111] dhtdbe Siudy of a~wheat-
g maize rotation system in the Nort ina Plain 4 Ac
Xk HEAFRE , SH R T L T — B W ml@gmlmmyzm7 VG ? ) |
E)‘J—i , L)%%Eﬁ*%ﬁ(% E/‘Jifnfgl{jj o £ [10] WuY Z LY FutX Q, ‘et al. Effect of corf‘trulledi'féléﬂ’:.se
i . IS fertilizér on N—L;O eml@ilons and tea yield from~a’ tea. .flPld in
4 —FH@ i . ¥ "_“fu'-.‘ subtloplbél central China [ _-[ 1. Environmental Smence Jland
Pollution Resemh 2018, 25(25) . 25580 25590. .
(l)fﬁé{%i N 0] ﬂlfﬁﬁlj_gzﬁﬁ E{é"ﬂ ﬁr [11] Mahar)an B, Veﬂter?a R T. Nitrite 1nten81ty explains 'N-‘-‘
managemeént; effects onN; O emissions in maize Jj Soil Blolo
’Hﬁ TIEHEF A~ LO d IJ_IBD:HFJﬁme {E ]:j Clj ALEE and I;glochemlstry, 2013 566 229-238. 7 i
?FE Et 30% SCU 50% SCU ﬂ:ﬂ 70% SG'U Fk/f& N 0 j:‘”E i [12] SistanisK R, Jn—Baptlsle M, Lovanh N, et al. Atmospheric
ﬁi%d 12% ~;,2 5 % Jf “50% SCU &Iﬂﬁ{i%ﬁ’ﬁ; *H emissions of nitrous oxide, methane, and carbon dioxide from
}i PGU KL}Ei‘j}HT N 0 :leﬁi e different nitrogen fertilizers[ J]. Journal of Environment Quality,
2011, 40(6) ; 1797-1805.

(Z)E{{EEE&}E N 0 :HFﬁiE‘ Iﬁ‘j‘{ﬂ%‘l‘ 10 cm :t/nn\ [13] Venterea R T, Maharjan B, Dolan M S. Fertilizer source and
j:j;%% NHJr -N 1 NO _N Iﬂ%‘ﬂ;j’ﬁ?é %\%Eﬂq{a tillage effects on yield-scaled nitrous oxide emissions in a corn
Eﬁk%ﬁ ﬂﬁf’%*%ﬂlﬁ I:F‘ ﬁ% ﬁﬁ&@% , L#ﬁﬁgfﬁm [ﬁ] Ersoi)plrllizsifs:(;rzg J1. Journal of Environmental Quality, 2011, 40
ﬁ;’éﬁ**ﬂeﬁii NZO ﬁkﬁkimﬂaﬁﬁ [14] Akiyama H, Morimoto S, Hayatsu M, et al. Nitrification,
%%j{fﬁ}[ ammonia-oxidizing communities, and N,O and CH, fluxes in an
[1] IPCC. Climate change 2013: the physical science basis. imperfectly drained agricultural field fertilized with coated urea

Contribution of working group I to the fifth assessment report of with and without dicyandiamide [ J]. Biology and Fertility of

the intergovernmental panel on climate change[ R]. Cambridge; Soils, 2013, 49(2) : 213-223.

Cambridge University Press, 2013. [15] @, T, R BRI 5 R E b A it A FE 2 + 4
[ 2] Syakila A, Kroeze C. The global nitrous oxide budget revisited CH, FI N, O HEkpsemi[ 1], AEBIREE2MR, 2017, 26(9) .

[J]. Greenhouse Gas Measurement and Management, 2011, 1 1494-1500.

(1) 17-26. JiY, Yu HY, Xu H. Effect of controlled-release fertilizer and
[ 3] Porre RJ, Van Groenigen ] W, De Deyn G B, et al. Exploring its combined application with urea on CH, and N, O emissions in

the relationship between soil mesofauna, soil structure and N, O rice soil [ J]. Ecology and Environmental Sciences, 2017, 26

emissions[ J ]. Soil Biology and Biochemistry, 2016, 96 55- (9) : 1494-1500.

64. [16] Lemonte JJ, Jolley V D, Summerhays J S, et al. Polymer coated

[4] Amon-Armah F, Yiridoe E K, Jamieson R, et al. Comparison of urea in turfgrass maintains vigor and mitigates nitrogen’s
crop vyield and pollution production response to nitrogen environmental impacts [ J ]. PLoS Onme, 2016, 11 (1):
fertilization models, accounting for crop rotation effect [ J . e0146761.

Agroecology and Sustainable Food Systems, 2015, 39(3) : 245- (171 R/NW, FEERE, SR, % ZIEE BRI R+ ok

275. R (1], P EFRER A, 2015, 35(11)
[5] LiuX J, Ju X T, Zhang F S, et al. Nitrogen dynamics and 3227-3238.

budgets in a winter wheat-maize cropping system in the North
China Plain[ J]. Field Crops Research, 2003, 83(2): 111-
124.

Hao X Y, Zhou B K, Ma X Z, et al. Effects of nitrogen fertilizer
management on greenhouse gas emissions from maize field in

black soil[ J]. China Environmental Science, 2015, 35(11):




7 LM ERIRE X BIHOEMER 1 N, 0 HEA 2 3409
3227-3238. of nitrous oxide by soils[ J]. Atmospheric Environment, 1998,
(18] AUk, ZEEMK, e, 5. FRAL AN Lol 542 db 32(19) : 3301-3309.
FEXKN,0 ﬁkﬁﬁcﬁﬁ% ML J]. AR AEEREER , 2016, 35 [29] Hopkins B G, Rosen C J, Shiffler A K, et al. Enhanced
(7): 1421-1428. efficiency fertilizers for improved nutrient management; potato
ZhuY C, Li Y E, Qin X B, et al. Effects of controlled release (Solanum tuberosum) [ J]. Crop Management, 2008, 7 (1),
fertilizer and nitrification inhibitor additions on nitrous oxide doi;10. 1094/CM-2008-0317-01-RV.
emissions from spring maize field in Northern China[J]. Journal [30] &K3CF, v, iR, & A BIR K 53 R 2% A it X
of Agro-Environment Science, 2016, 35(7) ; 1421-1428. LNEERRE RS RREm ], NAESER,
[19] Kim D G, Hernandez-Ramirez G, Giltrap D. Linear and 2011, 22(3): 687-693.
nonlinear dependency of direct nitrous oxide emissions on Yi WP, SunZ, WuL, et al. Effects of coated controlled release
fertilizer nitrogen input: a meta-analysis [ J ]. Agriculture, urea combined with conventional urea on winter wheat growth and
Ecosystems & Environment, 2013, 168 53-65. soil NO; -N[J]. Chinese Journal of Applied Ecology, 2011, 22
[20] Zhang J B, Cai Z C, Cheng Y, et al. Denitrification and total (3): 687-693.
nitrogen gas production from forest soils of eastern China[ J]. Soil [31] Azeem B, Kushaari K, Man Z B, et al. Review on materials &
Biology and Biochemistry, 2009, 41(12) ; 2551-2557. methods to produce controlled release coated urea fertilizer[ J].
[21] FengJF, Li F B, Deng A X, et al. Integrated assessment of the Journal of Controlled Release, 2014, 181 11-21.
impact of enhanced-efficiency nitrogen fertilizer on N, O emission [32] Wang W J, Reeves S H, Salter B, et al. Effects of urea
and crop yield [ J]. Agriculture, Ecosystems & Environment, formulations, application rates and crop residue retention on N, O
2016, 231 218-228. emissions from sugarcane fields in Australia[ J]. Agriculture,
[22] Jiang X J, Hou X Y, Zhou X, et al. pH regulates key players of Ecosystems & Environment, 2016, 216; 137-146.~ -
nitrification in paddy soils[ J]. Soil Biology and Biochemistry, [33] Gengl B, MaQ, ChenJ Q, et al. Effects of polymﬁfwated urea
2015, 81 9-16. ; and sulfur fe[‘tlllZdtlUH on 'yield, nitrogen use e'fﬁuen(,y and leaf
[23] Hyatt C R, Venterea R T, Rosen C ], et al. Polymer- cpatsd urea senescence of (‘otton[ J7. Fleld Crops Research, 20163,.187- 87-

[24] .Fvﬂ?ﬁ SRAH IR

'3

4 ]

[26]

[27]

(28]

maintains potato yields and reduces nitrous oxide emissions in a
minnesota loamy sand [ J]. Soil Scienge Society “'Sf America
Journal, 2010, 74(2) 419-428. . -
SO % T B NZO #Fﬁﬂ(ﬁlfﬁi"ﬂﬁ_
(1. itﬁ%iﬁ%l 2009, 46(2) : 248-254. ;

“\ Zhao W, C'QF'Z C. f Effect% of N fertilizefs on Nz() emls@lons fmm

subtroplcal soils in China[ J]. Acta Pedolog;u;a $1n’1(a 2009 46
1(2): 248254, i

A, | ik PR, 25, BRI AT ’Jtﬁfﬁéfﬂi%ﬂi
ii&ﬁ##?’iﬂ’]?ﬂr][ Jp

Sqn'.g Z X, LiH, LiJZ, et al. Effect of controlled-release
fertilizer on the yield and soil ammonia volatilization of spring
maize in northeast China [ J]. Journal of Agro-Environment
Science, 2018, 37(10) ; 2342-2349.

Zebarth B J, Snowdon E, Burton D L, et al. Controlled release
fertilizer product effects on potato crop response and nitrous oxide
emissions under rain-fed production on a medium-textured soil
[J]. Canadian Journal of Soil Science, 2012, 92 (5): 759-
769.

Akiyama H, Uchida Y, Tago K,
and polymer coated urea applications on N,O, NO and CH,
fluxes from Andosol and Fluvisol fields [ J].
Plant Nutrition, 2015, 61 541-551.

Smith K A, Thomson P E, Clayton H, Effects of

temperature, water content and nitrogen fertilisation on emissions

et al. Effect of dicyandiamide

Soil Science and

et al.

Z?xll/ﬂf“ﬂ“"'%ﬁ 2018,__437(10;- ,
| 234252349 ==

[35]

[36]

[37]

95. | o | | uf J A
Gao X, 'Li € L-, Zhang M,
1mpr0V.Pd the mlrogen use efflolency yield and tﬁlahty qf potato
(Solanu‘lﬁ tuberosum L.) on. Ssilt loamy soil [ J]. l‘lel“d Crops _
Research 2015, 18116068, ) B
Yang Y/ C,“u Zhang'M, Li Y'C,

impro{/.ed_“ frogen usevefficiency, activities of leaf enzymes ,Jand
rice yield‘f]] : uSoil Science So¢iety of America Journal , 20?5, 76
(6) : 2307-2317. !

Zhang S G, Shen T L, Yang YcC , et al. Controlled-release urea
reduced nitrogen leaching and improved nitrogen use efficiency

and yield of direct-seeded rice [ J].

et al. Controlled reledéé 1'i-r'ea

et al. Controiled -Release u'ié'él.

Journal of Environmental

Management, 2018, 220 191-197.
B, s, AR, & SRNEIA 5B BRI R R

ﬂbk%a?ﬁiﬂfw W], FEY2AR, 2017, 43(5) : 730-740.
Wei HY, Li HL, Cheng ] Q, et al. Effects of slow/controlled
release fertilizer types and their application regime on yield in rice
with different types of panicle [ J].
2017, 43(5) : 730-740.

R, HEE, T, G5 BN - TR X R
BEFRCR AT [ 1], AW E IR S LR 24, 2011, 17 (1)
209-215.

LuY L, Bai Y L, Wang L, et al. Efficiency analysis of slow/
controlled release fertilizer on wheat-maize in North China[J].

2011, 17(1): 209-

Acta Agronomica Sinica,

Journal of Plant Nutrition and Fertilizers,

215.



HUANJING KEXUE Vol.41  No.7

Environmental Science (monthly) Jul. 15, 2020

CONTENTS

Contribution of Emissions from the Iron and Steel Industry to Air Quality in China +sesserseseesemenssnsmnemensnsi e TANG Ling, XUE Xiao-da, BO Xin, et al. (2981)
Interannual Characteristics of Fine Particulate Matter in North China and Its Relationship with Land Use and Land Cover Change »«+++seseeseereeesesenenisennenne YANG Wei, JTANG Xiao-li (2995)
Evaluation of the Reduction in PM, 5 Concentration During the National Traditional Games of Ethnic Minorities in Zhengzhou ++ WANG Shen-ho, LOU Ya-min, XU Yi-fei, et al. (3004)
Pollution Characteristics of Water-soluble Inorganic Tons in Chengdu in Summer and Winter ««+eseeeeseeesemenennienienenennes FENG Yan-peng, ZHANG Jun-ke, HUANG Xiao-juan, et al. (3012)
Analysis of Transport Pathways and Potential Sources of Atmospheric Particulate Matter in Zigong, in South of Sichuan Province ««+++++++++ LEI Yu, ZHANG Xiao-ling, KANG Ping, et al. (3021)
Source Composition Spectrum of Volatile Organic Compounds in Typical Industries in Sichuan ««+«sesereereeresienenenninnene XU Chen-xi, CHEN Jun-hui, HAN Li, et al. (3031)
Source Profiles of Industrial Emission-Based VOCs in Chengdu —+xereesesreserserssrememeniennininiiiiis ZHOU Zi-hang, DENG Ye, ZHOU Xiao-ling, et al. (3042)
Emission Characteristics and Risk Assessment of Volatile Organic Compounds from Typical Factories in Zhengzhou «+-«+:=ssereeeesessescreeeens QI Yi-jin, NI Jing-wei, ZHAO Dong-xu, et al. (3056)
Characteristics, Source Apportionment, and Environmental Impact of Volatile Organic Compounds in Summer in Yangquan =~ «++:eoveoeeees NIU Yue-yuan, LIU Zhuo-cheng, LI Ru-mei, et al. (3066)
Characteristics and Reactivity of VOCs in Hangzhou During a Typical Photochemical Pollution Episode «+«+xeeeseseersesneeserenennncnens JING Sheng-ao, YE Xu-hong, GAO Ya-qin, et al. (3076)
Pollution Characteristics and Sensitivity of Surface Ozone in a Typical Heavy-Industry City of the North China Plain in Summer + -+ OU Sheng-ju, WEI Wei, WANG Xiao-qi, et al. (3085)
Source Apportionment of Atmospheric Ammonia; Sensitivity Test Based on Stable Isotope Analysis in R Language «-«++«-++-seeeseseeeneneenen GU Meng-na, PAN Yue-peng, HE Yue-xin, et al. (3095)
Distribution Characteristics and Source Analysis of Atmospheric Mercury Speciation in Suzhou +«++«++teeseesereesrernsenenennincnenenes LU Ren-jie, WU Ye-zheng, ZHANG Xiao-jie, et al. (3102)
Emission Characteristics of Light-Duty Gasoline Vehicle Exhaust Based on Acceleration Simulation Mode «+«+xe+sessereesessesenensessenenne XIE Yan, LIAO Song-di, ZHU Man-ni, et al. (3112)
Comparative Analysis of NO, Emission Characteristics of Non-Ultra-Low- and Ultra-Low-Emission Coal-Fired Power Units During the Start-Up Progess «+s+esesseesrersessscnnesinnscnnnnen
........................................................................................................................................................................... 11 Hui, ZHU Fa-hua, SUN Xue-li, et al. (3121)
Source Identification and Pollution Characteristics of Heavy Metals in Suspended Particles of Urhan Road Dust from Xingtai City =++«++e++seeseereer SONG Yi, LU Xin-wei, ZHOU Xiao, et al. (3130)
Impacts of Leaf Surface Micromorphology Variation on the Ability to Capture Particulate Matter ( )
Analysis of Hydrogen and Oxygen Stable Isotope Characteristics and Vapor Sources of Precipitation in the Guanzhong Plain - - ZHAO Ming-hua, LU Yan-wel, Rachana Heng, et al. (3148)
Analysis of Nitrate Sources in Different Waters of a Karst Basin TIAN Yong-zhu, HAN Zhi-wei, ZHAO Ran, et al. (3157)
Analysis of Nitrogen Pollution and Iis Pollution Sources in the Muli River Basin —««+«eesrerrerrerssemensmsnininsnsininisss s QI Ran, XU Fei-fei, YANG Fan, et al. (3165)
Temporal and Spatial Variation Patterns of the Environmental Elements in the Sediments of the Liaohe Estuary and the Related Influencing Factors = ++eeeeseeeeseresensisimeninsininennnn
.................................................................................................................................................................. QI Yue, SUN Yong-guang, MA Gong-bo, et al. (3175)
Transport Characteristics of Phosphorus Sources at the Multi-scale Watershed and the Associated Ecological Effects on Poyang Lake ~«++++++ee WANG Shuo-yue, GAO Yang, LU Yao, et al. (3186)
Risk Assessment and Source Analysis of Heavy Metals in the River of a Typical Bay Watershed = +-«+sesseorereeseseinmsinsnnisinieens WANG Lei, WANG Wen-dong, LIU Dong, et al. (3194)
Concentrations of Typical Perfluoroalkyl Acids and Contributions of Their Precursors in the Water of the Le’an River in China  ««+eeeeseeseesesereen ZHANG Hui, WANG Shi-liang, YU Yang (3204 )
Distribution Characteristics of Microplastics in Surface Water and Sediments of Haizhou Bay, Lianyungang ~ «++++eeeseees -+ LI Zheng, GAO Chun-mei, YANG Jin-long, et al. (3212)
Profiles and Risk of Antibiotic Resistance Genes in Domestic Wells in the Maozhou River Basin WU Dai-ling, ZOU Hai-yan, HE Lu~xi, et al. (3222)
Release Mechanisms of Iron and Manganese from Sediments in Jinpen Reservoir —+«+ssssessessessesssssnmsinsisninninninninisssnsssenen LU Lin-chao, HUANG Ting-lin, LI Nan, et al. (3231)
Characterization of Microplastic Pollution of Sediments from Urhan Lakes +«+xeseereerersersssmeienminininiiiise WANG Xuan, NIU Si-ping, SONG Xiao-long, et al. (3240)
Structural Characteristics of Microbial Communities in the Sediments of the Niyang River in Tibet «+ereeseeeererrerevssesenesinscnenne LIU Xiao-dan, HUANG Yi, WANG Yong-hua, et al. (3249)
Combined Effects of Erythromycin and Nutrients on Microalgae in Seawater «+«+«+xesesseeressessstasnnensstntiiissitntsss e WANG Na, ZHAO Wei-hong, MIAO Hui (3257)
Longitudinal Distribution of Benthic Macroinvertebrates Affected by a Hydropower Plant Cascade in the Mudan River WEN Jia-qi, WANG Hao-ran, CHEN Yong-can, et al. (3266)
Analysis of Rainwater Runoff Pollution Characteristics of Various Typical Underlying Surfaces in Ningbo - *+ XU Yusjie, GONG Yue-min, BI Jun-peng, et al. (3275)
Water Quality and Bacterial Population Driving Mechanism of Algae Vertical Succession in Stratified Reservoir —+oveeeeeeeeeeees YAN Miao-miao, CHEN Sheng-nan, HUANG Ting-lin, et al. (3285)
Distribution Characteristics of Disinfection By-Products and the Effects of Booster Chlorination in Long-Distance Water Supply Systems ~+++++-* BI Wei-wei, YE Sheng, YU Jian-quan, et al. (3297)
Occurrence and Prediction Model of Disinfection By-Products in Tap Water —«ereeseseseresssresimmenenninini LIU Jun-ping, CHEN Jing-ji, SONG Ya-li, et al. (3307)
Adsorption Characteristics and Mechanism of Cadmium in Water by Alkali and Magnetic Composite Modified Wheat Straw Biochar «++++ CUI Zhi-wen, REN Yan-fang, WANG Wei, et al. (3315)
Enhanced Chromate ( VI) Removal Characteristics and Mechanism Using Graphene Oxide Immobilized Nanoscale Zero-Valent Iron Coupled with a Weak Magnetic Field ( GO-nFe®/ WMF)
.................................................................................................................................................................. 11 Meng, BAO Jian-guo, ZHU Xiao-wei, et al. (3326)
Characteristics and Influencing Factors of Monothioarsenate Adsorption on Goethite ++ LIAO Dan-xue, SHAN Hui-mei, ZHANG Jin-xian, et al. (3337)
Fast Start-Up ANAMMOX Operation Strategy and Flora Characteristics of a Biofilter . (3345)
Effects of Aeration Strategy on Denitrifying Performance of Activated Sludge Processes in Treating Low-Carbon-Source Municipal Wastewater
............................................................................................................................................................... ZHANG Xin-rui, CHI Yu-lei, WANG Qian, et al. (3356)
Effect of Hydroxylamine on Community of ANAMMOX Sludge ~ «+vereseeseerrerssesemenenssinensinniniins s XING Chong-yang, FAN Yu-chen, CHEN Xuan, et al. (3365)
Microbial Diversity of Filamentous Sludge Bulking at Low Temperature «+«+xsstsetevsssssenesmminmiinininin s GAO Chun-di, ZHANG Na, HAN Hui, et al. (3373)
Main Influencing Factors and Strengthening of Anaerobic Transformation of Excess Sludge in China ««+xesesessereerseseemenenenninenenninenens DONG Bin, GAO Jun, CHEN Si-si, et al. (3384)
Relationship Between CO, and CH, Emissions in Urban Rivers and Sewage Discharging from a Municipal Drainage Network —«coeoeeoeseseeeessenenssenes LI Lei, CHEN Hao, ZHU Yi, et al. (3392)
Effects of Controlled-Release Urea Application on N,O Emission in Maize-Cultivated Sandy Loam Soil = +++++resesrsereereserenesneivnnnens JIANG You-jin, YUAN Jun-ji, DING Wei-xin, et al. (3402)
Greenhouse Gas Emissions for Typical Open-Field Vegetable Production in China -+ + ZHANG Fen, CHENG Tai-hong, CHEN Xin-ping, et al. (3410)
Effects of Water Management on Soil Properties and Cd Behavior of Typical Paddy Soils «++-+-- HUANG Jing, LI Xin-yang, WEN Sha, et al. (3418)
Effect of Mn-Modified Biochar on the Characteristics of Aggregate Structure and the Content of Cd in Weakly Alkaline Cd-Contaminated Soil +«+++++++ SUN Tong, FU Yu-tong, LI Ke, et al. (3426)
Effects of the Immobilization of Cadmium in Soil Alone or Combined with Foliar Application of Selenium on Cadmium Accumulation in the Plants of Different Genotypes of Tsai-tai +++++++++++
............................................................................................................................................................ CAO Kun-kun, LI Cheng-cheng, HU Xue-yu, et al. (3434)
Effects of Foliar Spraying of 2 ,3-dimercaptosuceinic Acid on Cadmium Uptake , Transport, and Antioxidant System in Rice Seedlings «+«+«+ssseesserseesesenenimimniensnnnnininsiniee
................................................................................................................................................... YANG Xiao-rong, HUANG Yong-chun, LIU Zhong-qi, et al. (3441)



	1
	07
	zml

	20200745
	2

