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Effect of Phosphorus Addition on N,O Emissions from Rlce Rapeseed Rofatlon

Soils 5 . Vi

i y:
SUN Zheng', SU Rong-lin', XU Peng', WU Hong-tao', HU Jin-li' ZHAO Jin- song ,, HU Rong- gul
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Center_,.Huazhong Agrlculturdl University | Wuhan 43007(} Chl‘nd) X

Abstract The xéd. soils.in southern China are-gerrera}l‘f claémﬁed as phosphorus- deflc.lent and thérefore planting crops in these regl'ons
usually requires hlgh apph( ations of phosphaté Fertilizet. H“owever the effect of pho%phoruq additign on'N,O emissions 'in rice- rapeseed
rotatioh soils is‘not clear. We carried out an lnuubatlon experiment with the rice- rdpt: ed rotatioh Soil from Qianjiang and Xianning to
explore the effect of different concentrations of ‘phOSphOI’I:lIS (0, 15, and 30 mg-kg" 1) and| different concentrations of nitrogen .(0 and
100 B kg‘"l )! on NjO'emission. Studies have shown” that the addltlon of phosphorus has a 51gn1f1cant effect on soil N,O emissions, but
the “pathways of 1r‘gpdct are varied ; in the case’ of low.nitrogen sml.,# the addition of phosphorus promotes the fixation of nitrogen in the
soil by micfeorganisms and thus reduces N,0 emissions ; in=ase “of sufficient nitrogen content in soil, adding less phosphorus promotes
the activity of nitrifies and thereby promotes the emission of N,O, while adding more phosphorus also promotes fixation by
microoréﬁnisms in the soil; when there is a high content of available phosphorus in the soil, whether the nitrogen is sufficient or not,
the addition of phosphorus will inhibit the emission of N,O.

Key words: phosphorus; rice-rapeseed rotation soil; N,O; nitrification; nitrification rate
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Table I ~ Geochemical properties of the two paddy soils

Fedis A - S LR BA A 3wk i
/grem™? P /gkg! /gkg ™! /mg-kg ! Wb/ % Bk % W%
T 1.13 7.07 19.37 2.02 20.06 57 n g~ P
(0.05) (0.01) (0.09) (0.06) (0.25) (0.93)) (0.98) 1%1,03)
BT 1.23 5.40 11.88 1.30 27. 66 =61 26 Js'13
(0.06) (0.01) (0.06) & (0.04) (0.33) [ J(0.88) | (0.56) RN
“ . -

D55 N 3 AN EIZAYbRIER

1.2 ASCEiRi | Y

¢%%Wiﬁ#$ﬁu§3ATH%%?ﬁm
2k<qi A K S gL I % 15 mgif
P(NaH,PO, DI AT kg T+ ] AN 5B [ 30 i 119
wwmmuﬁﬂhg$i]tﬁW%*¥T@

)\2»4‘§i%§zK5F /KDUjQZfﬂﬂ}ﬂ%nﬁﬂ;i[IOOlngfmf

MMﬂm@A1@¢ijutﬁMWﬁﬁmm?

?E@%éﬂﬁﬁ@%?ﬁ$€VF%W%mﬁ
BT P AE (I 2). F
K1 % T+ BB 920. 00 g+ BE B T150

‘f"
‘ e é—qA%ﬂLﬂﬁ?uE
Table 2 Codes of the experiment treatments
WIL(Q) BT (X)
WH
Q1 Q2 Q3 Q4 Q6 X1 X2 X3 X4 X5 X6
N RN/ mg kg ™! 0 100 0 0 100 0 100 0 0 100 100
P IR/ mg kg ™! 0 0 15 30 30 0 0 15 30 15 30

mL MLV, PIRD AR5 IR 108 4. BT
TR K oy 2 L LB K i (WEFPS) Y
40% , PE LT E T 25 °C fr I I 28 55 2R 48 vh s 9%
2 JH. WEREEHE, i #E, [RET IR K
7 E 60% WEPS. S5l v, AR 6 15 3343 1l v
MO, HEHEHLILAINML, BT sgias <, Rt
WK R K.
1.3 FESCRAE I

TEREFERY 1, 2.4, 7,10, 14,17, 21, 24 H
28d SRR, SRAERT, [ P R A B s Al s
S LABRBRI PN MR, Bt T P e i 2 ZE AR 1T
IFFH 704 e Eb O MZE T Z R AS B EE S
THME 0 A1 60 min 4351 25 mL 7 5F 38 o
FE R (B BBORE RS AU, BRI AR (A3
1 (Agilent 7890A, I [ ) M & R AE 5 HN,O 11

W

KA T 0 SR FE R SR i Y
(Agilent 7890A) J3H7" | N,O ¥e B H o Tl 3fA6:
#5 (ECD) P , il g3 B2 R 300°C, a3kt 80/
100 H PorapakQ HFoAE, HEAHHEEE N 55°C, Hmal
N, YENEA, {}IKL:L_?‘] 25 em’ »min ', AT ARAES A
AE I AR B W T AR L ARLR T3 AR i R B2,
YESAR FR [ bR v o O R AL

FETEORAE R RS I 2 19 H 3], R e SR
FERRG , FRECH: %) - 3980 5 FH 000 s He b %) 8 2
RHEAE. R 2 mol-L~" KCI B4 131 h,
T8 (USR5 B i EL B (625 nm ) FTER SR
(220 nm F1275 nm) 439606 EE 75 43 i 1 15
NH, -N FINO; -N 8202 Ak - Hehe 5 e i
FE 36 JIEFRAE A (BN EIE 3 R ).



7 39

PNIEAE . SIS IR RIS e A SN, OHE IR

3357

A WS 0.5 mol-L™" NaHCO, 12 4% +
R 20: 1), o U85 B 08 W 4H 3 L 6k
2L AR A R T R 100 HIF,
B R E Elementer Vario TOC {3 [& {445
Hegilse . pH R EAENE, HK R ER
2.5:1.

1.4 BdEAbs 5 5rHr

N,OHE 38 = T3 AT
Ac 27315V
At "273.15+ T m
o0, FOAN,OHEGE &, wg- (kg-h) ™', p JEbnifE
RETFN,OMELE, kg-m ™ ; Ac/Ar J& 1L IE I AIN,O
WREARER 1077 -h ™'y VIR L T 2 [l A,
m’; T RHEEIR,C; m R T TR, ke

1+ HEN,0 2R E IR AT .

M= > %x (L — 1) x 24 |
K, M oAN,0 REHECE, pe-kg™'; F T HE
NOHEHUE B, pge (kgeh) *'5 ¢ JRAEW L, d; i
HRBEURE; 1,500 2 R IIRG RS de

SRR A RN 74
o J A (no;ny ) L
iy

% 100%"
e FH Microsoft Excel 2016 ﬁ?ﬁ%ﬁtﬂﬁﬁ&bfﬂ’ F

F =px

-
£

[NH;-N] + [NO;\N] 7

i1, 8psy 24,0 ik 77 R % 7 % 65 ( One-way’ o

ANOVA )i R 27 224447, Duncan® T Lo ks
WAL BRI 22 5, 22 KT 0,05, LRI
H Graphpad prism 7. 0 5E .

2 ZERE5HWHR

2.1 BT LN, OHERAY 5

M1 AT LA Y, T A A A0 B N, O Y
Hejlc: 3% & TR T A b R HE R (P <
0.001). VT A4 £ Ab B#HIN,O B HE R = 34 =
100 pg-kg™'. BT I A AL HEEIN,O () R FRHEL
HNZEREN, BB 30 pg-kg .

FERL IR A b B, Q5 A H N, OHE
AR, IAF(184.18 £18.92) wg-kg ™', SXF M
AEF Q1 B (148.68 +4.98) pg-kg ' ML AN T
23.88% . Q6 AbHHH N, OFHE & ik F] (175.95 +
3.31)pg-kg ™', [AIRE WS T XTI Q1 b3 (P <
0.05) , (HRSR THECR SRR Q5 Zb3, MZEAL
Z. 5 E A, Q4 AbHE A HERL B (119.99 +
14.13) pg-keg ™", BEMLT X RARH Q1 (P <0.05).
Q2 1 Q3 Kb 3 iy HE & 4351 Dy (138.62 +2.34)
pg kg T HI(142.95 £14.50) wg-kg ', FEAE T *F e

AbEE Q1 H 25 R IFAN 3

TEJR T T A b E ) X B AR B X A HE
R, K3 (27.03 £1.13) wg kg™, X4 194k
RN, AU (15.27 £1.49) pg-kg™'. X3, X4,
X5 F X6 AbFRAHE RO 2, WA LT X1 F
X2 [HERE (P <0.05).

250

-+ Q1
= Q2
- - Q3
- 4 | _—1
L. - 06

1
b
=1
=]

7
S

N2O-N R HEHOR pe kg
2

50 F

-+ Xl
- X2

NoO-N BB i /pg-ke ™!

- 200
2 + a
Eh -
=2 b b
5= 150 |- b
= K = {’ e
i
=
BE 100
<
2
50 -
d d
¢ e e e
U Nfammn
Ql Q2 Q3 Q4 Q5 Q6 X1 X2 X3 X4 X5 X6

i
ARG FEER RN R 22 ik 2 g
K (P <0.05), T
E1 A LEEhRmIEFERELEN,O M RRHEM

Fig. 1 Fluxes and cumulative emissions of N,O in different

treatments after the additions of N and P in two soils
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Fig. 2 Dynamics of NH," -N and NO; -N concentrations

in different treatments after the additions of N and P in two soils
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Fig. 3 Nitrification rates for different treatments after

the additions of N and P in two soils

2.3 THIENOHE SRR

M 3 nf LIARH, 7EMAp R W sk
AR FEXT F A HE N, O B HE B 52 e AR A
M. TEW VLA g b B us &, B i i
T[] B % I 250 1) 28 B AR L RE T INL O 1 HE Tl A9 52
TR
3 iFig
9 TN, OHE i 119 5
TE 60% WFPS By & /K& T, T3 i K o8
i, MAMEEL, HHEPN,0/ ™4 2 UYL AE
R E . iR e A A R 221, W
VLA pH R LI & i 2 s T a7 4
B A MLTORIAS R G pH A B T - SRR AR B

3.1



78 PNIEAT « AT KRS - e A -+ HEN, OHE O i 3359
*3 ERRREZHEAMNKEHRZEEHZZESH
Table 3 Statistical analysis for the effects of N, P, and their interactions with gas emissions
BT JRT
U L N P NxP N P NxP
F ' F P F P F ' F P F P
N,O 28.136  <0.001 4.882 0.028 13. 355 0.001 0. 898 0.362 15.687 <0.001  0.359 0. 705
A3 R AV E A R R, 0T DTS I BRI X s Ak VR A 3 b A P .

W, pH 7E 6.5 ~8.3 Z[H B}, fsfLAE R 058 B L
ik pH B EE A 20, L AR fL %S pH 2
ﬁ%%ﬁﬁ%m.fﬁﬁ%pHﬁT,i%$%
NH, 50X 5 1k S A0/ A IS 4 NHL 28 IR,
JT AR AV P 5 IV T MR YRV
T XA FR A NO, B B 2 3 B L s T i
HEMAS 2, X AT AR B A Bm Y pH (LA
AP A RASE 0 W, T A A
N, O i 40 & 3 b K T ol 7 - 48 v A 45 Ab B
EAREE R, T%ﬂ%ﬂTﬁ%&ﬁ?,m
RS U B VR AL, LIS S R B A
WA R T i%¢%MAVﬁM@I g A5
i, ﬁmﬁimewm %+ ﬁmi%@
e A o m%ﬁ&i%@aﬁﬁ#ﬁ
ﬁMMEKLﬁ?& T () 3R A it
&%ﬁﬁMTWEEEm?E%@E%iMJ@W
T@Aﬁ%ﬁ&ﬁﬁikEMNo
3.2 ﬁ@%ﬁwommm%m
W%ﬁﬁﬁi&*%%%%% &ﬁm%m@
0, 7EVEIN 30 mg-kg BB AT T, WRR - e
AR NO, M ERARE R, 7 EN,0M &
HOSEARARAY, W8I R N5 22 1 8 T LA AIRN, O 1 7=
He. TAETRIN 15 mg-kg ™' BIBEAKSE T, idb
B RN A BT AR, PV A 3 b R REAH LL VA
225, MR 4 5 ) B A EL S R T N, O
Hege. 3T g2 il TR 98 TR A A SO B
AT BTG, WM B B, WA
FMHIN,OHERL A MER. B T M, Bl
J 15 mg-kg ' F1 30 mg-kg ' FIBEKF T, WIT A+
FHERCAON, OFB .35 & T AN AS B A0 kb 3, 1 W7
RFE A BITE L  ASnws T DU 2ENLO g HE . A Xt
TN SR E | 3R AR B NH, 8,
mm%%ﬁTME%ﬁ?%MRMIEWmﬁﬂ
15 R REAE R I NH, s2b, R R Ak
%ﬁﬂmﬂ?ﬁﬁ%ﬁU%ﬁTNp%Hﬁ.ﬁ%
3 MR, LRI R g, EUREE L R
W04 28 B AE FHGNLO B HE B 76 W 2 A 2 (P <
0.05), AIREREA S AR RN NH, /) & i #f AL,

A

=
e

-

i

AR T T3 R 5L RO ], o
XN, OB HEHCE & B RIAVE (P <0.001) , #shm
15 mg-kg ™' M130 mg-ke ™' (BEKF I, HEEAIN,O
R FACT A BB LI, X T BEH T4 B A %

B A L VIR - HEN O 2 51 525 M b

f.

FRTTN s
%m%ﬁi%¢NOMHMm%m+ﬁEm,

BRI A BT e mnoA R

Sl A S S5 PR, AT 1L T e ey
B, 4 5 R BN O HE . BT A
RS SN 4 BUE
FERBUR AN s A B
i%¢Now%m ﬁ%i%$Nomﬁ%aww
1106 R 1 L
BEHER:

[1] IPCC. Climate Change 2013

Contribution of working group I to the fifth assessment report of

The physical science basis.

the intergovernmental panel on climate change[ R]. Cambridge:
Cambridge University Press, 2013.
Opdyke M R, Ostrom N E, Ostrom P H. Evidence for the
predominance of denitrification as a source of N,O in temperate
agricultural soils based on isotopologue measurements[ J]. Global
Biogeochemical Cycles, 2009, 23(4) . GB4018.
Hu H W, Chen D L, He J Z. Microbial regulation of terrestrial
nitrous oxide formation ; understanding the biological pathways for
prediction of emission rates [ J]. FEMS Microbiology Review,
2015, 39(5) : 729-749.
[4] Zhang W, Zhu X, Luo Y, et al. Responses of nitrous oxide
emissions to nitrogen and phosphorus additions in two tropical
plantations with N-fixing vs. non-N-fixing tree species [ J ].
Biogeosciences, 2014, 11(18) : 4941-4951.
[5] Song YY, Song CC, Yang G S, et al. Changes in labile organic
carbon fractions and soil enzyme activities after marshland
reclamation and restoration in the Sanjiang Plain in Northeast
China[ J]. Environmental Management, 2012, 50 (3 ). 418-
426.
He M Z, Dijkstra F A. Phosphorus addition enhances loss of
nitrogen in a phosphorus-poor soil [ J].
Biochemistry, 2015, 82 99-106.
Mori T, Ohta S, Ishizuka S, et al. Soil greenhouse gas fluxes
and C stocks as affected by phosphorus addition in a newly

Soil Biology and

established Acacia mangium plantation in Indonesia[ J]. Forest

Ecology and Management, 2013, 310 643-651.



3360

w5

2 40 %

(8]

(9]

[10]

[11]

[12]

[13]

'3

(1473

if5]

[16]

MEEE, EESR, SO, AE GUREER G N 5 T iR R
SRR R A g (1], RS IR, 2014, 34
(17) : 4943-4949.

Shi Y, Wang Z Q, Zhang X Y,

phosphorus addition on soil microbial community composition in

et al. Effects of nitrogen and

temperate typical grassland in Inner Mongolia[ J]. Acta Ecologica
Sinica, 2014, 34(17) ; 4943-4949.

Chen H, Gurmesa G A, Zhang W, et al. Nitrogen saturation in
humid tropical forests after 6 years of nitrogen and phosphorus
addition; hypothesis testing[ J]. Functional Ecology, 2016, 30
(2):305-313.

ZE, BHOBWL, RE, 4 Klﬁlﬁ?kﬁﬁmihﬁkﬁiﬁm@%ﬁf
AN PR T v 2 RS [ ] %4, 2014, 51(2) ;

360-372.
Li X, Tian G M, Zhu J, et al. Effects of rate of phosphorus
fertilizer on organic carbon mineralization and bacterial

community diversity in paddy soil[ J]. Acta Pedologica Sinica,
2014, 51(2) : 360-372.

Hall S J, Matson P A. Nitrogen oxide emissions after nitrogen
additions in tropical forests [ J ]. Nature, 1999, 400 (6740 ) .
152-155.

Martinson G O, Corre M D, Veldkamp E. Responses~of-nitrous
oxide fluxes and soil nitrogen cycling to nutrient additions in
montane forests along an elevation gradient in southern Ecuador

[J]. Biogeochemistry, 2013, 112(1-3) 625-636. |

Wang F' M, Li J§ Wang X L, et al. Nitrogen and phosphotus™
~addition 1mpact “soil NZO emission in a secondary tloplcal fUres),-*oT-.
South (,hma[,]] | Smennflc Reports, 2014 ,\4 ., 8 ! & -,'-"""f

Camenzmd T" HaJtPni(’hwﬂer S, Treseder Kf"K et al. Nutn_en:t
limitation/ of soill ‘microbial processes in troch&]. forests [J 1.
Ecologlcal Monographb 2018, 88(1): 4- 21'

Mom T, Ohta Sy Tshizuka S, et al. Effecls of pho%phhru@ addltlnn 4

i w1th and/without ammgnium, nitrate, or glum%e on N30 and NO -

i emlssmns from soil sampled under Acacia mangium plantation: zmﬂ'-d

lnpuhated at 100% of the water-filled pore space[J]. Biology
and Fertility of Soils, 2013, 49(1) . 13-21.

Mori T, Yokoyama D, Kitayama K. Contrasting effects of
exogenous phosphorus application on N,O emissions from two
tropical forest soils with contrasting phosphorus availability [ J ].
Springerplus, 2016, 5(1) . 1237.

Mori T, Ohta S, Ishizuka

reduces N,O emissions from tropical leguminous plantation soil

S, et al. Phosphorus application

when phosphorus uptake is occurring[ J]. Biology and Fertility of
Soils, 2014, 50(1) ; 45-51.

Msdle, (B, B8, 55 RRE-INSEARAE ST T BRIL RN
WFELI]. W EARLRE, 2014, 47(6) : 1227-1234.
BuRY, RenT, Lu] W, et al. Analysis of P fertilizer efficiency
under rice-rapeseed rotation system [ J ].
Sinica, 2014, 47(6) : 1227-1234.
Wang M L, Hu R G, Zhao J S,
nitrous oxide emissions via donating electrons to denitrification in

paddy soils[ J]. Geoderma, 2016, 271 173-180.

Scientia Agricultura

et al. Tron oxidation affects

[20]

[21]

[22]

[23]

[25]

[27]

[29]

[30]

[31]

Moorcroft M J, Davis J,
determination of nitrate and nitrite; a review[ J ].
54(5) : 785-803.

Scheiner D. Determination of ammonia and kjeldahl nitrogen by

indophenol method[ J]. Water Research, 1976, 10(1) ; 31-36.
Bray R H, Kurtz L. T. Determination of total,

Compton R G. Detection and
Talanta, 2001 ,

organic, and

available forms of phosphorus in soils[ J]. Soil Science, 1945,

59(1): 39-45.

X, BIE, KA. 5 H LA RR S T il
AN LI RERE M R R LRHIE D). BRIERLS:, 2014,

35(11) . 4275-4283.

Liu R X, He J Z, Zhang L. M. Response of nitrification/
denitrification and their associated microbes to soil moisture
change in paddy soil [ J]. Environmental Science, 2014, 35
(11) . 4275-4283.

Bk, /N, PEANE, AE ARMRERIT LA PG,
AL i KB IEE RYSE R (1], B AR AR, 2011, 22
(10) . 2567-2573.

Lu S B, Zhou X Q, Rui Y C, et, al.
soil organic matter,
[J]. Chinese Journal of Applied Ecology, 201-_]..-"'12 ( 10)
2567-25730 4 4 e
Baggs E M, Sinal?% ¢ Ly |Bathan E J. Changing' pH-_,shift% the
mlcroblal sotirceas well as the magnitude of NZO e,rf';lsswn from
soil [ J]H Blology. “and Fertility of Soils, 2010, 2l6(8)" 7:9’3-
g0s. f " W , ™
Rangaqwamy V

Effects of forest type on

microbial biomass, and enzyme aclivities

Venkal‘ésviiarlu K. Ammonificati':)ri “-and__
l’lllrlflcdtl()h in smls ane ml‘rooen fixation by AzoserLllum spe a‘.
mﬂuenoed by ‘cypermethrin land fenvalerate [J] Agrl(‘ultufe.
msystemf& hnmonmekn 1993, 45(3-4) . 311817. |
s S R R AR AR
], IR, 2000, 46(5) : 795-801.

Cai Z C, Zhao W. Effects of Jand use types on nitrification in
humid subtropical soils of China[J]. Acta Pedologica Sinica,
2009, 46(5) : 795-801.

Suzuki I, Dular U, Kwok S C. Ammonia or ammonium ion as
substrate for oxidation by Nitrosomonas europaea cells and
Journal of Bacteriology, 1974, 120(1) ; 556-558.

Nelissen V, Riitting T,

extracts| J .

Huygens D, et al. Maize biochars
accelerate short-term soil nitrogen dynamics in a loamy sand soil
[J]. Soil Biology and Biochemistry, 2012, 55, 20-27.

Deluca T H, MacKenzie M D, Gundale M ],

produced charcoal directly

Wildfire-

cycling in

et al.
influences nitrogen
ponderosa pine forests [ J ]. Soil Science Society of America
Journal,, 2006, 70(2) . 448-453.

SRAEEE, sRAE, SR, A FEAT A A HUIL A e X 1
PEERESIISENA [ T]. LA AR A4, 2002, 13(12) : 1575-
1578.

Zhang Y L, Zhang J, Shen Q R,

application of bioorganic manure and inorganic nitrogen fertilizer

et al. Effect of combined

on soil nitrogen supplying characteristics[ J]. Chinese Journal of

Applied Ecology, 2002, 13(12) . 1575-1578.




HUANJING KEXUE Vol.40  No.7

Environmental Science (monthly) Jul. 15, 2019

CONTENTS

Health Benefit Evaluation for Air Pollution Prevention and Control Action Plan in China

WU Wei-ling, XUE Wen-bo, WANG Yan-li, et al. (2961)
++ XIE Fang-jian, SHI Zhi-hao, LI Jing-yi, et al. (2967)
YANG Liu-ming, WANG Shen-bo, HAO Qi, et al. (2977)
)
)

Scenario Simulation Study Constrained by the Ambient Air Quality Standards in Nanjing

Characteristics and Source Analysis of Water-Soluble lons in PM, 5 in Zhengzhou
Relationship Between Atmospheric Visibility and PM, 5 Concentrations and Distributions «+«+s+eseseeserrerssnsennmesinnennsneens WANG Ji-kang, ZHANG Heng-de, GUI Hai-lin, et al. (2985
Characteristics of VOCs Emitted from the Rubber Tire Manufacturing Industry Based on the Inverse-Dispersion Calculation Method +++-+++- BAI Hong-xiang, WEI Wei, WANG Ya-ting, et al. (2994
Stable Carbon Isotope Compositions and Source Apportionments of Volatile Aromatic Compounds in the Urban Atmosphere of Taiyuan, China —«esssseseessersesesemenensnneninsnnse

LI Ying-hui, YAN Yu-long, LI Zhi-sheng, et al. (3001 )

Spectral Distribution and Pollution Characteristics of Polybrominated Diphenyl Ethers in the Air of an Office Building Clustered Area -+ WANG Lin, DENG Ya-jia, LIAO Xiao-yong, et al. (3008)
Characterizing Chromophoric Dissolved Organic Matter in Key Lakes in the Middle Reaches of the East Route of the South-North Water Diversion Project «+«+x«+ssssessereeresensenseenenennanens
.................................................................................................................................................................. ZHANG Liu-ging, PENG Kai, ZHOU Lei, et al. (3018)
Characteristics of Hydrogen and Oxygen Isotopes in Different Water Bodies in Hilly and Gully Regions of the Loess Plateau «+:«+e+x+ee ZHANG He-hui-zi, YU Kun-xia, LI Zhan-bin, et al. (3030)
Analysis of Total Organic Carbon Source Differences Between New and Old Cascade Reservoirs using Carbon and Nitrogen Isolopes — +reeesseseereesseesismensnninienniin
...................................................................................................................................................... WANG Cong-feng, HU Zi-long, YANG Zheng-jian, et al. (3039)
Pollution Sources and the Stratification Effects on Water Quality in Lijiahe Reservoir «+«+«sstssesesseesesensentninsinsininsnnnse XU Jin, HUANG Ting-lin, LI Kai, et al. (3049)
Distribution and Potential Risk of Organochlorine Pesticides in the Soil of a Submerged Area Around Miyun Reservoir = ++-e+++se-+: WANG Xia, ZHANG Qing-zhuo, ZHAO Gao-feng, et al. (3058 )
Distribution, Sources, and Ecological Risk Assessment of Polycyclic Aromatic Hydrocarbons in the Surface Waters of the Yinchuan Wetlands —«+eereseereereeresemenenenneneniinincnnen
............................................................................................................................................................ TIAN Da-niian, DANG Lihui, DING Run-mei, et al. (3068)
Comparison of the Geochemical Characteristics of Karst Springs of a Vertically Zoned Climate Region under Human Activity; A Case of Shuifang Spring and Bitan Spring in the Jinfo
Mountain Area, Chongging —+«tsveesesssesssersssemtmsimntititii i XIE Guo-wen, YANG Ping-heng, SHENG Ting, et al. (3078)
Groundwater Chemical Characteristics and Analysis of Their Controlling Factors in an Alluvial Fan of Jianjiang River »«+«seseeseeseeesereens TANG Jin-ping, ZHANG Qiang, HU Yang, et al. (3089)
Dynamics of Epilithic Algae Communities and Their Relationship with Environmental Factors During Storage and Non-storage Periods in the Three Gorges Reservoir
.............................................................................................................................................................................. FU Jun-ke, LIU Li, HE Xin-yu, et al. (3099)
Influence of Rainfall on the in sitw Growth of Dominant Algae Species in Xiangxi River —«ereeeeseereeressrsineniennininiiinenn WENG Chuan-song, LIU De-fu, ZHANG Jia-lei, et al. (3108)
Decomposition of Myriophyllum aquaticum and the Associated Release of Nitrogen and Phosphorus —«+eeeseseererssinssniiiin TONG Xiong, LUO Pei, LIU Feng, et al. (3118)
Optimization of the Parameters for Microalgae Immobilization and Analysis of Tts Recovery Potential for Ammonia Nitrogen in Wastewater ««+seseessereseserenesemenenienninensininnenenee
LIU Xiang, WANG Jing-yao, WU Juan-juan, et al. (3126)
Ammonium Adsorption Characteristics in Aqueous Solution by Titanate Nanotubes «-«+«+stssessessesessssssneissenennnisinsnnens ZHANG Zheng, FENG Chang-sheng, ZHANG Xiao-rui, et al. (3135)
Application of Fenton-like Photocatalysts Based on Defect Reconstruction in Degradation of Dye Wastewater —«+:x+stseeveeesseseeseeees TANG Qing-wen, AN Xiao-giang, LAN Hua-chun, et al. (3146)
Degradation of RBkS with Peroxymonosulfate Efficiently Activated by N-Doped Graphene — «+«ereeeeseseereensenesienenenninicneininnenns YU Yong-bo, HUANG Wan, DONG Zheng-yu, et al. (3154)
Effect of Cu®* on Denitrification Using NO, as an Electron Acceptor MAI Wen-ke, PENG Yong-zhen, JI Jian-tao (3162 )
Start-up and Performance Optimization of a CANON Pilot Reactor SUN Qing-hua, WU Di, ZHOU Jia-zhong, et al. (3169)
Effects of Aerobic Carbon Sources on Biofilm with Simultaneous Phosphate Removal and Enrichment +«++xeseteeesereseinincnennininennnes XU Lin-jian, PAN Yang, ZHANG Hao, et al. (3179)
Effect of Organic Characteristics on Sludge Settleability in an AAQ System ««-x+sssessessesseseemenenssnininn e LIU Xiao-bo, YUAN Lin-jiang, CHEN Xi, et al. (3186)
Effect of Free Nitrous Acid on the Activity of Nitrifying Bacteria in Different Sludge Concentrations Under Anoxic Conditions LU Xin-tao, ZHOU Tong, TIAN Xia-di, et al. (3195)
Stability of ZVI-dependent Autotrophic Denitrification by ANAMMOX Bacteria + ZHANG Wen-jing, HUANG Yong, BI Zhen, et al. (3201)
Effect of On-line NaCl0 Backwashing on Microbial Communities in an Inverted A%0-MBR System -+ WANG Xu-dong, GAO Miao, WANG Ying-ying, et al. (3208)
Evaluation of Organic Matter Release and Economy for Various Pretreatments of Sewage Sludge «+++-v+esseerereesrenrensssnsnennininennens YUAN Yue, TAN Xue-jun, ZHENG She-yu (3216)
Model-based Optimization for the Coordinated Supply of Clear and Reclaimed Water in the Central Districts of Beljing, China ~ -+»++s++eseee+: ZHANG Tian-yuan, TAN Qian, WANG Shu-ping (3223)
Occurrence and Removal of N-nitrosamines in the Wastewater Treatment Plants Using Different Treatment Processes ++++++++++ LIU Wang-rong, ZHAO Jiang-liang, YANG Yuan-yuan, et al. (3233)
Occurrence of Tramadol and Fentanyl Use in Domestic Wastewater in Beijing seeenenees ZHOU Zi-lei, DU Peng, BAI Ya, et al. (3242)
Pollution Level and Ecological Risk of Typical Antibiotics in Guiyang Wastewater Treatment Plants +-«++++++* YANG Zhao, LI Jiang, ZHANG Sheng-hu, et al. (3249)
Characteristics of Antibiotic Resistance Genes in Various Livestock Feedlot Soils of the Hilly Purple Soil Region »«teseeseeseereseesieneneninenne CHENG Jian-hua, TANG Xiang-yu, LIU Chen (3257)
Effects of Tetracycline on Microbial Communities and Antibiotic Resistance Genes of Vermicompost from Dewatered Sludge ++«+«+«++eereeseees CHEN Jing-yang, XIA Hui, HUANG Kui, et al. (3263)
Fate of Antibiotic Resistance Genes and Virulence Genes in Enterococci During Anaerobic Digestion Process of Thermal Hydrolyzed Sludge »++-+-- LI Hui-li, PEI Yuan-mei, LI Shan, et al. (3270)
Effect of Co-composting of Chicken Manure with Chinese Medicinal Herbal Residues on Antibiotic Resistance Genes «+++w+srsereerererseseeens WU Jin-ping, CHEN Jian-wen, LIU Yong, et al. (3276)
Spatio-temporal Patterns of Microbial Communities and Their Driving Mechanisms in Subalpine Lakes, Ningwu, Shanxi —««+seseeseeeseereens WANG Xue, LIU Jin-xian, CHAI Bao-feng, et al. (3285)
Community Structure Characteristics of nirS Denitrifying Bacteria of Spring Typical Parkland Waterbodies in Shijiazhuang City =~ ««+eseereseeeeeese ZHANG Yi-ran, LI Zai-xing, SUN Yue, et al. (3295)
Differential Responses of Rhizospheric nirK- and nirS-type Denitrifier Communities to Different Phosphorus Levels in Paddy Soil ««+-«+++++- ZHAN Yu, GAO Dan-dan, SHENG Rong, et al. (3304)
Comparison of Soil Bacterial Community Structure Between Paddy Fields and Dry Land in the Huixian Karst Wetland, China - - JIA Yuan-hang, JIN Zhen-jiang, YUAN Wu, et al. (3313)
Cd Balance Analysis of a Typical Rice Paddy System in Central Hunan —«+«ssessessessesssssemensmsnsnsinnntisis s JIANG Kai, DENG Xiao, ZHOU Hang, et al. (3324)
Effects of an Amendment on Cadmium Transportation in the Rhizosphere Soil-Rice System ««+xesesetereressesenvenmsininsiiienenes LI Yi-chun, WANG Yan-hong, TANG Ming-deng, et al. (3331)
Isolation of Heavy Metal Immobilizing and Plant Growth-Promoting Bacteria and Its Effects on Reducing Heavy Metal Accumulation in Wheat —«eoeeeseerereresemenenenneneniininennn
..................................................................................................................................................................... HAN Hui, WANG Xiao-yu, CAI Hong, et al. (3339)
Differences in the Cadmium-Enrichment Capacity and Subcellular Distribution and Chemical Form of Cadmium in Different Varieties of Pepper ++++ PENG Qiu, LI Tao, XU Wei-hong, et al. (3347)
Effect of Phosphorus Addition on N,0 Emissions from Rice-Rapeseed Rotation Soils — «+eseeseereereeressmmenenenninnin SUN Zheng, SU Rong-lin, XU Peng, et al. (3355)
Impact of Land Use Type on the Stability and Organic Carbon Content of Soil Aggregates in the Weibei Dryland —«+-v+seseereeseesesencreeneeees LIU Jie, MA Yan-ting, WANG Xian-ling, et al. (3361)
Vertical Distribution Characteristics of PAHs in Soils with Different Land Use Types During Rapid Urhanization ««+:«+s+ssssssessesseseess LU Yin-tao, XIANG Xin-xin, ZHANG Shi-chao, et al. (3369)
Pollution Levels, Sources, and Spatial Distribution of Phthalate Esters in Soils of the West Lake Scenic Area LIAO Jian, DENG Chao, CHEN Yi, et al. (3378)
Impact of Biochar on Soil Bulk Density and Aggregates of Lou Soil + LI Qian-gian, XU Chen-yang, GENG Zeng-chao, et al. (3388 )




	1.pdf
	单独封面7
	zm


