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Abstract Emlss"ions of greenhouse gases in the Three Gorges Reservoir have been’ att}actlng atteﬂlilon in the recent year§. Thisi study
was conducted to reveal the CH, emission and removal during’ the process of algal’ growth at (different nitrogen and phosphorus
(ohcentrdtlons in the Pengxi River in the Thrte Gorges Reservoin. In-situ field experiments were conducted in the Gaoyang Lake in
Pengﬂ Rlyer From April 22nd, 2016, to May9th, 2016, dlfferent concentrations of nitrogen and phosphorus were added to different
experlmental chambers. Results showed that GH, emlsﬁlon decrea:sed sharply from the first day of the experiment to the sixth day, and
after that CH emission in the water samples with only added phosphorus were obviously recovered compared to the other treatment. In
this expgrlment algal biomass was influenced by different concentrations of N and P. The biomass of algae were not affected by N, but
were promoted under suitable concentration of P, such as 1P, 10P, INP, and 10NP. When the P concentration was too high, the
biomass of algae was also limited. The emission and removal of CH, in the experiment were significantly related to the addition of
NO; -N
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Fig. 2 Sampling location in the Gaoyang Lake

AHIF 5T R R A SE I AE 2016 4F 4 ~5 HFZK
IR, = PR IOKAE , T BHE TS e K
FREAT B IR AR S I AL B 9 S 36 LIBF AN ] & B 7Rk
STFRERAA | MR TR i 7 b YR
SRR, BUR A KA KB KR, AR K3
WA A . M, RN 1 %, 10 £5 41 100
R R BEAABE K (YS) . T f5A(IN) | 10 %
A (10N) , 100 f5& (100N) | 1 f5#E(1P) | 10 f%5#%
(10P) | 100 1% #4E(100P) | 1 fE5ZEBE(INP) | 10 f5A
W (10NP) . 100 & ®F (100NP) 1. ¥ & M



1580 AN 5%

B 39 %

NaNO,, Nk KH,PO,. N TIRIMBERREL . MR
) BEM AR IR 1. KA KA KSR K RE AR

YRR, BANAR R 3 ANEE. BIRIEF 30 41~35 L
FIRAR. B2 ~4 d FFT—UCRKE, RAERT R[N
1000 Zofy, iEZedsFR 17 d. I H Ath 35 4k
:‘FEI*T-

F1 EHHFMERRERE

Table 1 ~ Concentration gradient of nitrogen and phosphorus

TN #e & TP ¥ JiE

K /mgeL! /mgeL! /i

1.2.3 1.5 0.1 JFK(YS)
4.5.6 3 0.1 1 AEA(IN)
7.8.9 15 0.1 10 5% (10N)
10, 11,12 150 0.1 100 f5%((100N)
13,1415 1.5 0.2 1 {55 (1P)
16,17, 18 1.5 1 10 £k (10P)
19,20, 21 1.5 10 100 fi#5 (100P)
22,23, 24 3 0.2 1 {5 (1INP)
25,26, 27 15 1 10 %% (10NP)
28,29 30 150 10 100 1% % (100NP)

1.2 SWirnE S8R T % o

SRAER BRI XY R RAE H A 1000 B A2 4 kuﬁé
RSN KR, 523 8 T4 u«%&ﬁ:

T, RIS 0 L 3 (7 m%m”

IO B AL o (1, AL DO AR 3
SR 2 2 BRI AT (HACH® MSS) iz
E-pH {E(**T“ﬁj\jaﬂj:lo 01 /\ﬁu} FHr"YSI®
Pro®DO/ {ﬂ'mﬂ@m DO (st 45 1 4351 F 0. 1C.,
0. 01/ mg-L "5 I . j(iE?KﬁH??Tﬁﬁ%’

RAUER A KRt CH, SRR RO AT %S
%@%W,ah@%%ﬁ%%mu%%mﬁﬁm

NFERERL. SRR BT R I BE 1 7820 B SAH A
P AR AT HE R PERE, CH, 28 TDX-01 {4
HEAr B35 B FID Al geAsml. <k sc e it
BAXWICHR[22]. A BEEFRBUSLMEGE a
(Chla) 25 A= 53 SC R b 1) I 2 2 BESCHR [ 23 ] #E4 T

T0025 -k T AORH 835 G0 Y CH, AR 04 T
UG CH, TEK Ak e, /K-SR Y CH, S8 #
R AR (1) ™ N,

Flux = K(¢; —¢,) (1)

A ", Flux A CH, R & ¥ # # &,
pmol« (m®+h) ™'y Ky HRZLHFREL; o, N TNZF-
eIl EHE’DJ(EP CH, ¥, ng-(L-s) "5 ¢, /K
CH, L3P AR B, ng- (Les)

ABIFSE B 5250 53 B Bt BT AR s AT A
SPSS® &Y Origin® #4748 11401, K H] Spearman AH

Ko Hrxt CH, il 8 k4% BRAL FE R 204 T [0 U3 73,
Vi W A1 AL RO 2 PEAH A

2 ZER5HM

2.1 #f#EE(DO)

DO Rl [ 22 AL FLAE R DLIE 3, 1P 10P, INP|
10NP i 4 d bTF, JR7E 4 d #BA30 T WA, 43910
16.00 . 15. 88, 16.76, 15.59 mg-L ™", i HiAl ik J&F
B FE K BE b T A X B o B4 R . 72 9 d I,
FEA A e BE BB K BERY DO #EIF 46 [0l 7, INP,
LONP F¥ i 4 W] T AR RE , 1P 10P A%
NS T B INP, 1ONP (9 H A K BE. 17 d B BR
10NP, 100NP @ik 13 2247, HALE/KEE DO #B7E 9
~ 11 Z[8], 00 AT GE A SE I 15 25 15 L.

2.2 pH

pH {H BERT ] 22 Ak B A ] 4 Ffr/T SRR
M), 1P, 10R. INPL 10NP ff) pH 745 ‘_~,5,u dif i
BT W T Gl e 6 B r e A, A 9 d B
INP, 10NP /) pH & F 1P, 10P, HiX 4. %Mifé
AR R pH %{wﬂi‘m%ﬁﬁﬂﬂ(ﬁ T%’f%?%
myAR A /“‘%%(I%EEJJ??&@SE’J;%M’EFH ot
SRR Y 05 J_j:ﬁﬂ%ﬁ%’EFHﬁa%E’J 0, FJ?L,L'
SR A1 .0, SRR K R R pH ftyar”
%x%A%ﬁmﬂmm.Iﬁﬁ%WH%ﬁﬂﬁ
KSR BRG h, pH Bl S RO 178 16 2 T

AT LR AR

2.3 I4EE a(Chla)

Chla Fifi s [B] 25 AL R Q0 & 5 frz, 1P 10P,
INP., 10NP ) Chla ZeH i Fus /b, 47 B b i s {i.
A AR INP, 10NP /Y Chla JEA F#RAKT
1P, 10P (URES,, T 1P, 10P, INP, 10NP L BEAHE
KT HA R B8 SR ER A&, 1P, 10P (1) Chla
12 d ik B AE 5 5 A 85.34 mgem P, 94.19
mg-m " M INP, 10NP 7£ 4 d ik 2] W& (5 53 5] R
105.71 mg-m >, 93.55 mg-m >, HAhE IRk E
(AR il BEAS E 3 R .

2.4 CH, ¥

FESb Y CH, WeEEARfL AN 6 FIIE 7 Fios, BT
S AR AR SRR S AN IR B AL, A A
WA RS, AL CH, 7= 5 5 B o 19 F 2%
TR B = A LAz B R A BR . AR SEE i
KARET CH, F= 't/ T CH, WREE, S5
HI 4 d KFE CH, WRBE & i 2R R R, S SE gk
e CH, 4 dJ5, CH, MBIE 5= s A 220



4 3 FFE, ZWERRIK AR KR CH, ¥ B K Ham AL A 3 1581
16 18
—8—YS —a— IN
—e— 10N
16 —a— 100N
14
r Tt
én 12 |- i
£ £
= E2r
E 3
& 10 - B
10
8 s L
6 1 L 1 | | 1 1 1 1 | 6 L 1 1 1 1 L L 1 1
-2 0 2 4 6 8 10 12 14 16 18 -2 2 4 6 8 10 12 14 16 18
20
18 —— 1P —=— INP
—e— 0P 18 L —e— 10NP
—a— 100P —a— 100NP
16 |
16 |
Dol T
& W 14 |
E l £
% 2r Z ol
3 ¥ )
10 |- _ 10
1
8- 3 8+ l
ﬁ 1 1 1 1 1 1 1 1 1 1 6 1 1 L 1 L L 1 L 1
-2 0 2 4 6 8 10 12 14 16 18 -2 0 2 4 6 8 10 12 14 16 18
AR )/d FAE I )/d
I v P gy o~ g
/) [ wosmzsxs [V o)
~ j . :““ . Fig. between DO and sampl_i‘ﬁg _dayg_‘."—" _.J.-"’ i
|..I f ||| i :‘Mﬂ! | #l. IHI | - ==
—m—YS
10 | 10 |~
—
9 1 9
= 9 I\l ! -
[-9 [-9
/
8 | S
1 L 1 1 L 1 1 1 L 1 1 1 1 L 1 L 1 L L 1
-2 0 2 4 6 8 10 12 14 16 18 -2 0 2 4 [ 8 10 12 14 16 18
11 12
—=— INP
—e— 1ONP
10 11 = —&— 100NP
!ﬂ I y
s 0 L
oL L
;:_ 4 — :E b
+ o I
of / '
1 —- 1P [~
—e— 0P
—&— 100P s |
? |
1 L 1 1 L 1 1 1 L 1 1 L 1 1 1 L 1 L 1 1
=2 0 2 4 6 8 10 12 14 16 18 =2 0 2 4 6 8 10 12 14 16 18
SFHEI )/ FeAEm )/

B4 pHSRERHXER

Fig. 4 Relationship between pH and sampling days



1582

39 &

4 #a/mgm™

4 #a/mgm™

CH.4#fe fEjumol-L™!

CHajf JEumol-L™!

90 - 1o
100 |- —=— N
80 - 00 L —e— 10N
0 b —A— 00N
- 80 -
60 IE 70
=1
50 | E 60
%50 |-
40 = :
¥ 40l
30 - 30
20 |- 20 -
10 10
0 0 ] 1 ] ] ] ] I ] ] ]
=2 =2 0 2 4 6 8 10 12 14 16 18
110
100 2T A
B —e— 1ONP
90 100 |- —A— 100NP
80 |- .I..E
70 o 801
=
60 | :% 60
50 | %
40 = 40 |
30 | i 4
20 - 20 -
10
Il 1 1 1 1 1 0 1 1 L L L 1 1 1 1 L
-2 8 10 12 14 16 18 -2 0 2 4 6 8 10 12 14 16 18
Fe AR ) /d FAE )/d
, . [ T | ¥ 4
i i Bs Cha SRER¥XR | - -
| | = f & o
IIFigl."- 5 Rtalati'éns}.],i'p' between Chla and sampling dayg 1 | ¥ il o2
I | [ R — [ & P Py 4
Oy - J ) } N 3
0.06 - L 0.05 - —a— IN
0.05 |- 0.05 -
=
0.04 < 004 |
g
2
0.03 | = L
% 0.03
=
0.02 U002 b
0.01 | 001
0 1 I ! 0 ! I ]
0 2 4 0 2 4
0.07 | TS 0.06 - - INP
—e— 10P —e— [ONP
0.06 - —A— 100P 0.05 |- —A— 100NP
T
0.05 |- = o004 |
g
0.04 =
§ 0.03
0.03 = 002 |
&)
0.02 -
0.01 |
0.01 -
0 -
0 1 L I L !
0 2 4 0 2 4
et R/d SFEN)/d

6 FMXFLRZE4dCH, REEXRHEXHEXER

Fig. 6 Relationship between CH, concentrations and sampling days at 0-4 days



4 FFE, SR KA KA CH, e J3 K i B LR W 1583

0.007 0.008
—a—YS " —a— IN
0.006 |- 0.007 o 10N
_ _ 0006 | —A— 100N
o 0005 [
_g =z 0.005
£ oo0a | g
S ® 0.004
3% 3
%0003 | % 0003
o )
0.002 |- 0.002
/*\| 0.001 |
0.001
1 1 1 1 L 1 L 1 (} L L 1 1 L 1 L L
2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18
0.007 0.007
— }gp —=— INP
—— | —e— 1ONP
0.006 A— 100P 0.006 100NP
E 0.005 T:, 0,005 +
1= (=]
£ 0004 [ E 0004 |
# =
¥ 0003 | #0003
5 i 5
0.002 |- 0.002 -
0.001 0.001
0 Il 1 1 1 1 1 Il L 0 1 Il Il L Il Il L Il
2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18
e )/d FAER (H)/d
r 1 o J
~ E7 4-17 d CH, ik 'ﬁm#i?ﬁ?&? ) \ &
il i
Fig. 7 Relauonshlp hPlWPPIl CH4 concentrations and %amphng daxs at 4- '}7 day% F -
oy F
K usl#yé’mé%k# 7J<'ﬂe¥? CI;Lf’jE Ficgtg, /'@1}1&;5&/"55’39 7%. 9 dﬁﬁﬁ

% P JE| ﬂ:%ﬁéﬁﬁﬁ l‘HqZ/ﬁﬂFtE%F':‘_HEB J_Jﬂﬁ{ﬁ
171 |CH, A BB BRE Lﬁ*%ﬁﬁﬁ-ﬁjmﬂ’l

AET, Wt 7GR Rt, SCH B e, i)
CHL VK B R 232 B R, éTFﬂﬁﬂfmfrzﬁmj

I eH, AR TR E
2.5 CH 1M B
M8 FIE 9 Al LA, Frd A1) CH, Bk
T (AR 2 R R 4 d) 2RI, A
WK ZE 4 d ) CH, Bl & a2 b7 s>
%(%ﬁniﬁ%ﬂé’3€£9 d) 1Y 88. 7% , "L &
AL 94% 5 Ja 230 (4 ~ 17 d) 2R AR A T
L ERR E, AR Ak YE AN O AR Ak B
12.1%. 4 d 29 d CH, BEuaE a5 7E TR, (s

BEAL CH, m— i BT T, 5113 d_J5UK ¢ N
10N, 100N ¢1NPL IONP 100NP iul_e/%ﬁxﬂw
{HARJE FRE, fHAP, 10P, 100P FIRESH7E 13 d JF1%
AR, Wkt T
2.6 AHMEST
K H] Spearman AHICHE /BT X CH, 38 & 5 4% 26

5 X AT BLH S0 B, A SRR, FE A
BdfErh CH, 5 Chla, W E 2 W E EMC (R
2 ). SEMSZETHT 4 d CH, i@ H 5 DO &2 & A
(P=-0.247,Sig. <0.05), 5 Chla JCW A 3¢
;4 ~9 d CH, iS5 DO (P =0.597, Sig. <
0.01) . Chla(P—O 435,Sig. <0.01) #52 i F 1EAH
% ;19 dJF CH, 18 & 5 DO | Chla JC W i AH € 1.

®2 SHBIEAXMES T

Table 2 Full term data correlation table

e vk JiE FH ot 3 £ M4 a jad i) pH IR
FR e e B2 1
PP g i 0. 998 ** 1
ek a 0. 624 * 0. 624 *
R 0. 657 0.653 0. 827 ** 1
pH 0.188** 0.183* 0.437* 0.502* 1
T —0.541* -0.545* -0.423* -0.588 -0.190* 1

1) #= F/R Sig. <0. 05; * = /R Sig. <0. 01



1584 woom B 39 %
30 30
—®—YS —=— IN
25 F 25 F —o— 10N
- - —h— 100N
F 20} = 20|
E £
s e
£ 15 E 15}
= =
= =
=T B ol
= T
o &)
0.5 0s L
0 1 1 L 0 ! L !
0 2 4 0 2 4
3.0 3.0
—a— P —a— INP
25 —e— 0P 25 —e— [ONP
i —a— 100P D —&— [00NP
o e
E 20| =20
s e
=l £
ENENS ERSE S
=) i
= =
= 1.0 = 10|
& [&]
05 - 0.5 |-
0 1 1 | 0 1 |
0 2 4 0 2 4
RAERHG SRR S
| “.w NS u“, v = — .'] F & et “.!_.
ra B8 ;%ﬁbuqt?fﬂé&i{d CH, BESXHXHXAR x U e’
/! | | | ol = | & p ot )
~ Fa i Fig. 8 Rélaﬁqns}-ﬁp'“l')et%_ 81 CH, flux and sampling Jggxs aty0=4 days _1__.‘;.,"’ ) ;
I | ey 'y & F i - i -
- I N g ] £ } F —— ,.-':;i‘
0.30 0.30
—a—YSs —a— [N
| s | —e— 10N
) 0.25 ) 0.25 100N
: -
é 0.20 - E 0.20 |-
E E
-.5_- 0.15 -.% 0.15 |
=] i
2 o0 | 2 o}
=] ] 3
005 |- — 005 |-
0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 L 1
2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18
0.30 0.30
—a— |P _ —=— INP
_oasf .~ lop s N
é —A— 1 00P = —h— 100NP
“é 020 - 'g 020 -
E E
é 0.15 é 015 |
=] i
2 om0 b 2 oo}
=] ]
005 - 0,05 |-
0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1
2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18
SRAE I fa)/d FAE IR )/d

E9 4~17dCH, BESRHEXHXR

Fig. 9 Relationship between CH, flux and sampling days at 4-17 days



4 34 ZETAE . WA BRI E KA CH, e RE R R

LRI RIR 1585

B R SEEG W IT R Y 4, e B30T 05 M e e
JE R KRR PR, T S AR U T A AR IR B
{EIXFh R e B G A — e i e PE. AT 4 d B2k
WA —E MR, KR I R S B AR K
THEOLE MG, W 2R A £, X if CH,
e H AT AR R, FTLAET 4 d CH, W5
DO R W EMA. fE4 ~9 d, REEHRARN #AH
SMARBLE RS , Chla & i IF G KR T R, F:340
DO W% R, x5 CH, BT 4 ~9 d HyEH—
FE, FFLIFE XN CH, il Chla, DO 2 3%
IEAHSG. Chla 5 pH 2 FIEMC, ZFEAEEN
e RIS FETC AR, BEIR T 0 V-4, ik T
pH kAR, R 5 A B 910 4 B 3 A G, X
2 PR Ay S 56 1) SR A I B A I — A SR TR A 2
e, T HABEIE AR — ANl )
3 iFig
3.1 #2K5 CH, R -
311 EBE A ” -
XTECHE AT 4 4, uu>mp1w FTONP N
—2, HAbKFE gl —4,
I_:L_ﬁutfr/\ Slg <0.01,
Pefly 282, MQ@Imu&pHmﬁﬁﬁﬁﬁm,
VIR, 10P, INP. 10NP f 7K £ AR At 30K
BRI 1A 0 20 82 1 s v

KB KA 55Uk — 3 AR IBEERIRI

I CTEESTOT N ST
PRI, A KA Bl 5 [ A S e
i, W INP, 10NP, #2632 B HE k. T LAAE
EE BB AT, SRR R, B
SBREIEER AR, AR AERN THR AT A
SRR B AR B WA 1R .
3.1.2 P CH, il & R

1979 4F | Weimer ST AR — i [ PR R 4E T 1k
S EAR T 4 FREFDCEE (TR BEERIS) . %S
NS S5IRENAHE, BRKERR ., Fma7= R
W GRS, WA — AR R A A, X
BT P ARSI H, F1CO, (F B8 AE B )
FHA— 203 B ) 54k 8 20 1% (H o8 T4 AE B3 ) FE 10
%—@ﬁﬁ)%ﬂk@ﬂ%‘ﬁ4AM&,%%
ﬁ@%ﬁﬂﬁﬁﬂﬁﬁﬁwLA ik #]— 2 7
i, ANEE AN TF, 2 AH B 2 AR SR R 4
ﬁﬁ%ﬁ S 10 .

KA R R AR R EIL A2, Bnym

HEAT G HE 2}
XL Chla AR

| AT M RE) |

Lo kmennr
NS
e 7= Z Rl
M R Z Rk
HavCO ML IR m
VK

[ m&rap: CHy O, |
E10 REHLEHERER

Fig. 10  Four-stage theory of anaerobic digestion

MUK RETRICR BT CO, AUEFREL, T RN
IREGHIEE T ALY, X R EFIR B R LT K
AR BIBET 40, 23 BT CH, . CO, Fl N0, /]
iiZhe BN PN EIIE 20 S

IKAEAB RGNS R E 2 mﬁ%m%:
(DR | @ﬁﬁ%ﬁm)%%ﬁﬁm
TR mw¢mm%$amrM%#ﬁaﬂﬁ

TR s, R @mm'vﬁ#
Itk AR fﬁa%%¢ rm%%ﬁ%@

&ﬁﬁﬁ#%?ﬁﬂ%?ﬁﬁ PR I R VR IRRE
Ay, kB0 825 10 2 K BB Gl
s i g st a P

AR R, CH, B bGH it R T
S e P T-80 2 2K A B K R A A e e R B 1Y
CH,, SCEETEAENT CH, Sk H T RAERT I 8. 725
(LU o SRR PK IR CH, A S TR 1Y
*NFE, BT KRER CH, AU RS, FTLL CH, 1
BoE R 2B T . M Chla ATRAEH 2 d KEBMK
FEREIFRIE TN | FE2 R 9 LI RHT T RE
S 195 SR B ZE . 4 d CH, RRHGE R T
WA £ T 8 8 K PR CHL, G 38 A 22 BT AT 1
Vi, TSI AT T IR B B A R 4
AL T AT HLH B R B, IR 40T A S B
7= e B 1) KR TR CH, AR 3 %, W T
CH, Bl & FRER . )4 ~13 d, CH, BiiE
A U T A BTN, 2 P DU R SR 1Y
WP AT bR S R AL TR R D TR
TR R T (B 1) X UAE o g e T i e 2= A4
AL R B T 1 7 R S b A 0 4 14
M2 Al EH CH, liFE5 Chla 2 B FEME, X
SRR R AERIET A A T R, 1R
HAERKGRFIREBS , B THBEEE, KR



B

39 &

1586 wooH
30
28 |
26 |
o
a
oL
|
2k
20
.\. L]
18 | | | 1 | | 1 L L 1
-2 0 2 4 6 8 10 12 14 16 18
SFAE I T/
E11 RERETHXHR
Fig. 11  Sampling temperature variation

TR, FET-HRAMNT R TARKR, FJETRE R E T
K, FET-H B2 = bR it 1735 4. BT Lhde2e iy
B2 se i E| CH, .

1P, 10P, INP, 10NP [ Chla % KAE 4> % N
97.94 ,94. 19, 105.71,93.55 mg-L™", T Hifth /K ke

() Chla f K {H B F 2 (LA 73. 43 mg-L~' . B AR
WEE AR T 8K, HRAREG PR
)78 FRER R B B0 B T 2R 2/ 2 CH,,
(i . TTRESE LR I R NS, 7= H e B X BT T
(AR AR B A, 328 MU T i KT
PR GETE A TR i, MRBIUAR s SRR AN [ 7
S R A ST
3.2 HABRTAEXT CH, &3 a5

FE A SR R G, 7= FE A R R o SR Ak
PR AR L EE Y. B Y o B R ok AL B
AR R 2 3 N3 T UE I, 5S4 CH,
R A OCE , TERUK TR TG ARG, FERZ
A(IN) 2B FIFEAX, EdRMA (10N, 100N)
BREAAE. MAERIN T8 H AR T8 KR
o, SRS CH, B W IE ARG, WREE A
BN CH, BERCE B A T RN, ORI 0 e
25 RO 7 T T SR A T R BT
5?‘[32,33] ) # -

®3 REPKH CH, BRSWATALY ' ey 4
I | T ]
Table 3 Correlption coefficient between CH, flux and nitrate’ at different treatment _\." 4 ’
W YS 1IN 10N/ IOON_ 1P 10P 109? INP 10NP 160NP?
‘ I i TV "
AH G — 0.647* -0.540% /=0/505"F 40842 0.820* | /0. 864 0. 877 — -
fF Y - / o

.u F ; | ' . .
1) — " RARTLEHIHE; « 2R Sig. <0 os’;u._,* --*;‘é/%.s'ig: =<0.01

TR Rt LAl ol S
R CHL Bl A, Sl A b2/

SRS R s S 4 e

KON I 25 R GRT | g NR A E I 25 DK IR
SRR ) N B AR, — S HE PR
AEXT CH, S8 B Mkl /i, nge g pke>) | 4k
400 AR A Y DL R R A SR B
B AR XT3 CH, AR AR D B IC R R
H. Christensen 2 1 W00 2] JCHLEIE AR 2E 35 347 7
N HBIR) CH, THAE. Fili b 3R 58 H 26 ot B AR R 52
Ml 1 JC A2 16, KA v Y o A Ak 1 B R e DL 5. 28
T A B R G2 A i R T BB R A A RO T e
A MGEN, WA TR AR i A et
BAMRIEER, Wi FEOREAEFAL 1P, 10P,
100P i EAE 13 d ZJadks: Tt

4 ZHit
(1) BRI e 2 32 AN [] SR S 66 2

s, AT RS F R R T A S e b e i
AR, HEEZERYE R Z B WA R .

7

f‘: ,‘.I ok i

(2) (A PRI PREEZS B, AR 3 “E A RS e
PETHEMAERK, ARSI E, WA
et ke I/l 2. WAL, CH, HEd
MK
SE Lk
(1] SR, Brh, 2590, 4. =Wok R BN E ROKML 2F
IV S50 5K BN (D], BRERESA, 2012, 33
(4): 1129-1135.
GuoJ S, Xie D, Li Z, et al. Algal community structure and
water quality assessment on drawdown area of Kaixian waters in
Three Gorges Reservoir during winter storage period [ J ].
Environmental Science, 2012, 33(4) . 1129-1135.
TR, RS, 2T, 4E. 156 m EIKJE WK B/ IR X
BRIFIHEY A L ZHEEA (1], BRI, 2008, 29
(10) : 2710-2715.
Guo J S, Chen J, Li Z, et al. Investigation of phytoplankton and

(2]

assessment of algal diversity on backwater area of Xiaojiang river
in Three Gorges Reservoir after its initiate impounding to the
water level of 156m in spring[ J|. Environmental Science, 2008 ,
29(10); 2710-2715.

VT, IS, Iy, . SR X AR K
HE FEARBERRXMHILRER[T]. BEERA, 2010, 31
(2):301-309.

LiZ, GuoJ S, Fang F, et al. Seasonal variation of cyanobacteria

and its potential relationship with key environmental factors in

s



4 34

ESE

S IRIAE N AN K P CH, B R G s

BRI IEAN 1587

[4]

[5]

[6]

[7]

~Scientiae Clr(,umstantlae 2012, 32(8):

s}

[ 93

A-."i.

[12]

[13]

[14]

[15]

Xiaojiang backwater Three Reservoir [ J ].
Environmental Science, 2010, 31(2) : 301-309.

ZEYT, T, WA, SR =N (R ) EEATIRE S A
LA EERA[T]. BREERLEE, 2011, 32(2) : 392-400.
Li Z, Fang F, Guo J S, Seasonal succession of

phytoplankton function groups in the Xiaojiang ( Pengxi) river

area, Gorges

et al.
Three Gorges Reservoir [ J ]. Environmental
Science, 2011, 32(2): 392-400.

ESUIN | PR I B /NI e 3 G R EATRC KB y vk K A
EREARGH S I [J]. BARE, 2012, 24(5): 746-
754.

Li Z, Xie D, Guo J S, et al. Preliminary study on in situ growth

backwater area,

rate of dominant algae species in Pengxi River of the Three Gorges
Reservoir[ J]. 2012, 24 (5) . 746-
754.

XUTE, XUFEE, MR, 4. KRS 2 X =0k PR g A
BHEFKAERZWI]. FER, 2012, 33(9): 3046-
3050.

Liu L, Liu D F, Xiao S B, et al. Effects of thermal stratification

Journal of Lake Sciences,

on spring blooms in Xiangxi bay of the Three Gorges Reservoir
[J]. Environmental Science, 2012, 33(9) : 3046-3050.

ZEIE, XEEE, LA, A% SRR E MK R X A R
TR X LT [T]. FRBERb 2224, 20124-32(8) .
1882-1893. | =
LiY, LiuDF,

=
Comparative analysis of the
impact of discharging and impounding pr&:ess of T{’.II'QB Gorges

Kong S, et al.
Reservoir on the- algal bloom in the Xlang)u Bay| [ J-]
1882£1893. 40 F

Cole J T, -Prqu' Y T Caraco N F, et al. -’Plumbbpgrthw"g{ubdl

carbon cycl,e mtegratlncr inland waterg“into e lerrestrlal .carbcm

Acta

-

budget [ .]‘] Ecosystems, 2007, 10(1) ! 171- L84 i
Cole] J, Caracn N F, Kling G W,| et J‘al Carbo dioxide
@upe‘rsaturatmn G0 the surface waters of lakes L] j Q(;ience,_‘.u'“

1994, 265(5178) : 1368-1570.

FAT Mk, X, 4 ﬁ(ﬁﬂﬁ{aﬁé{ﬁ%%@ﬁ"%/

SSCIHE ST 1], SRHRIE, 2012, 33(5) ; 1471-1475.
Wfang L, Xiao S B, Liu D F, et al. Fluxes of greenhouse gases
from Xiangxi river in summer and their influencing factors[ J .
Environmental Science, 2012, 33(5) ; 1471-1475.

Lu F, Yang L, Wang X K, et al. Preliminary report on methane
emissions from the Three Gorges Reservoir in the summer
2011,

drainage period[ J]. Journal of Environmental Sciences,

23(12): 2029-2033.

. SWOK EB AT I I K X 3628 A B AR Ak 5 R v 1
BT D). B FPOKS:, 2009.

2T, HHE, SEhRN, . oK PR IR E SR T &
HR [ A, L. “ R N IEE S MBS E " 2R
LA MR C]. Fa: HEEEWHEY 2, 2014
FOCH, RALBE, B, S FHEEAK K-S R E ] A
ik H AR BAE R R R AT )], FREERLEE, 2013, 34
(4) . 1270-1276.

Huang W M, Zhu K X, Zhao W, et al. Diurnal changes in
greenhouse gases at water-air interface of Xiangxi river in autumn
and their influencing factors[ J]. Environmental Science, 2013,
34(4). 1270-1276.

YT, WhR, MR, S SWoK FEBSR W K-SR COo, .

CH, ¥ HUB B SSVRI]. WA, 2014, 26(4) :

[19]

[20]

[21]

(23]

[24]

[26]

[27]

[28]

[29]

[30]

[31]

576-584.

Li Z, Yao X, He P, et al. Diel variations of air-water CO, and
CH, diffusive fluxes in the Pengxi river, Three Gorges Reservoir
[J]. Journal of Lake Sciences, 2014, 26(4) : 576-584.
Kiehl J T,
budget [ J]. Bulletin of the American Meteorological Society,
1997, 78(2) . 197-208.

Trolle D, Staehr P A, Davidson T A, et al. Seasonal dynamics of
CO, flux across the surface of shallow temperate lakes [ J].
15(2) : 336-347.

Anderson N J, Bennion H, Lotter A F. Lake eutrophication and

Trenberth K E. Earth’s annual global mean energy

Ecosystems, 2012,

its implications for organic carbon sequestration in Europe[ J].

Global Change Biology, 2014, 20(9) . 2741-2751.

HA Y. BB RIS K- RIER A R [ D], b

5 hEREEBEK AR WIBTSE R, 2013,

s, B, Tias Ak ar s R gk

e, 2016, (7): 206-207.

Liss P S, Salter P G. Flux of gases across the air-sea interface

[J]. Nature, 1974, 247(5438) : 181-184.

BeGE, T, WML, S OKSTIAT CO, i I Y

B ML AR RSk e ()], @i/ﬁﬂ'ﬁ, 2015, 27

(2):289-296. | ,x"

Yao X, Li'Z, Guo JS, Comparison between. closed static

chamber melhod and thm' boundary layer method on quomtormg

air-water | “LO§ dlffuslon flux [ J]. Journal ef Lgké Suences

2015, 27(2) 289-296. | o g'“

[—l%%f‘ﬁ’c?ﬁ"u}% WK A A s 0 53 47 9K T L (%IE

Ji2) . jlf.ﬁ'? TR R L AT, 2002, .

Tremblay A Varfalvy-* I “Roehm C, et al. Greenhﬂu%e gas i

eml@@loh%ﬂ xes. and processes :
f New York: Spunge1 2005. _‘;85—

[J]. =TIy

et al.

hydroeleclnc reservoirs fnd
natufal en itonments [ M'].
587.0 of ' 4

TR, PVRZE. M BRI Y A KX pH (B B I il 41
AEEAEmL)]. A EIEIEN, 2004, 20(4) : 49-50.
Zhang P L, Sun C J. The influence of algae growing on pH and
DO in surface water|[ J ].
2004, 20(4) : 49-50.
TRELT, #AR S, A, 4F pH FEBIS KA LA Y R
PP TS ge 5 Piih, 2004, (2): 158.

Weimer P J, Zeikus J G. Acetate assimilation pathway of
Methanosarcina barkeri[ J]. Journal of Bacteriology, 1979, 137
(1) : 332-339.

Environmental Monitoring in China,

e, 2. IRAKIKA A28 R G R HE ) F Bk i
EmE RS E)]. 755—%}& 2015, 35(20) : 6868-
6880.

Yang P, Tong C. Emission paths and measurement methods for

a review[ J].

Acta Ecologica Sinica, 2015, 35(20) ; 6868-6880.

M%% PRAASAE ) 1B TR TR ——F BT H B AN i A A
BURMETRST (1], PREES T HEZE R, 2000, (2): 31-

36.

THERT, HAHEE. FIEX ISR T e LRI [T].

RAFHEIEE, 2001, 17(3) : 30-34.

Ding W X, Cai Z C.

suppressing atmospheric methane oxidation by methanotrophs in

greenhouse gas fluxes from freshwater ecosystems:

Mechanisms of nitrogen fertilizer

soils[ J]. Rural Eco-Environment, 2001, 17(3) ; 30-34.
SIS, A, AR5 TF. AU AT S L A | LRI



1588 ST S TR 39 %
W FRA R S LI [ T]. Bk 2R, 2015, 24(6) ; 204- Biochemistry, 1997, 29(1) . 13-21.
212. [38] Sitaula B K, Bakken L R. Nitrous oxide release from spruce

[32]

[35]

[36]

[37],

oxidizer populdtlons across sites? [J]

Hu M J, Tong C, Zou F F. Effects of nitrogen input on CH,

production, oxidation and transport in soils, and mechanisms; a

review [ J |. Acta Prataculturae Sinica, 2015, 24 (6): 204-
212.
BIAL, Mirbze, SRARHE, A5 sk, E DO KRS I g A e
AALTE R M T[] ]4 %%ﬂ?‘fi‘%&, 2002, 22(1): 70-
75.

Min H, Chen Z Y, Wu W X, et al. Effect of carbon and nitrogen
sources on the activity of methane oxidization in a paddy rice soil
[J]. Acta Scientiae Circumstantiae, 2002, 22(1) ; 70-75.
XUPEME, T YR, RIRMHL -3 HYBE T S S R 715
HER[T]. HHLRL, 2011, 31(2) : 136-142.

EBF, RN, MiE. THLEXN L3 e R
WAl J]. B HLESAR, 2003, 14(2) : 305-309.

Wang Z P, Hu C S, Yang J R. Effect of inorganic nitrogen on
CH, oxidation in soils[ J].
2003, 14(2) : 305-309.

Liu L, Greaver T L. A review of nitrogen enrichment effects on

Chinese Journal of Applied Ecology,

three biogenic GHGs:
stimulated N, O and CH, emission[ J].
12(10) . 1103-1117.

Adamsen A P S, King G M. Methane consumption ing ijniierale

the CO, sink may be largely offset by

Ecology Letters, 2009,

and subarctic forest soils; rates, vertical zonation and responses
to water and nitrogen [ J ]. Apphed and Envlronmemal

Microbiology , 1993 59(2) 485-490.

~Gulledge J, Doyle AP, Schimel J P. leferem NH4+ -mmb.lt-lun g

patterns of 90111CH_4 consumption; a reilﬂt

[39]

[42]

[44]

forest soil: Relationships with nitrification, methane uptake,

temperature, moisture and fertilization [ J ]. Soil Biology and
Biochemistry, 1993, 25(10) . 1415-1421.

Sitaula B K, Hansen S, Sitaula J T B,
potentials and fluxes in agricultural soil;
Biogeochemistry, 2000, 48 (3) . 323-

et al. Methane oxidation
effects of fertilisation
and soil compaction[]].
339.

Hiitsch B W, Webster C P, Powlson D S. Long-term effects of
nitrogen fertilization on methane oxidation in soil of the Broadbalk
Wheat Experiment[ J]. Soil Biology and Biochemistry, 1993, 25
(10) . 1307-1315.

Crill P M, Martikainen P J, Nykédnen H, et al. Temperature and
N fertilization effects on methane oxidation in a drained peatland
soil[ J]. Soil Biology and Biochemistry, 1994, 26 (10); 1331-
1339.

Neff J C, Bowman W D, Holland E A,
oxide and methane from nitrogen-amended soils in a Colorado
Biogeochemistry, 1994, 27(1) ; 23-33.
Boon P I, Lee K. Methane oxidation in sedimepts.of "e;kﬂooéplain
wetland inssouth-eastern Australia [ J ] ‘ Lette;s‘-'-"i;ﬂl Applied
Mlcroblology,11997 25(2) . 138-142. A F fo-
Mosier A | Schlmel D, Valentine D, et al. Methane ﬁpd-mtrous
oxide ﬂu)ﬁes in HdthC fertilized and Lultlvatéfl grgs’gldnds II
Nature ,, 1991 350(6316) 330-332. X ey ;_r‘
Chrlblehsen T -'R Ml(ﬁhelben Ai, Schmidt T K, Yot als -Carbon

d10x1de and- methane exchanue"of a subarctic heath in response o

et al. Fluxes of nitrous

alpine ecosystem[ J ].

climate Lhdnge related énvnronmentdl manipulations [ JJ- Olkos, s

1997, 79(}) 34- 44 ]
all

i e



HUANJING KEXUE Vol.39  No.4

Environmental Science ( monthly) Apr. 15, 2018

CONTENTS

Air Pollutant Emission Inventory from Iron and Steel Industry in the Beijing-Tianjin-Hebei Region and Its Impact on PM, 5 -+ DUAN Wen-jiao, LANG Jian-lei, CHENG Shui-yuan, et al. (1445)
Simulation of the Spatio-temporally Resolved PM, 5 Aerosol Mass Concentration over the Inland Plain of the Beijing-Tianjin-Hebei Region -+ HAO Jing, SUN Cheng, GUO Xing-yu, et al. (1455)
Effect of Relative Humidity on Particulate Matter Concentration and Visibility During Winter in Chengdu ««+«+ssssesseseesessessensnenenees +++ LIU Fan, TAN Qin-wen, JIANG Xia, et al. (1466)
Vertical Distributional Characteristics of Inorganic Ions of PM, s at Mt. Huashan, Inland China - ++ CAO Cong, WANG Ge-hui, WU Can, et al. (1473)
Analysis of the Composition of Atmospheric Fine Particles (PM, 5) Produced by Bumning Fireworks ++ XIE Rui-jia, HOU Hong-xia, CHEN Yong-shan ( 1484 )
Chemical Composition Characteristics of PM, 5 Emitted by Medium and Small Capacity Coal-fired Boilers in the Yangtze River Delta Region ++ XU Jian, HUANG Cheng, LI Li, et al. (1493)
Emission Factors of Heavy Metals in Size-resolved Particles Emitted from Residential Coal Combustion YAN Qin, KONG Shao-fei, LIU Hai-biao, et al. (1502)
Distribution of Oxalate in Atmospheric Aerosols and the Related Influencing Factors in Qingdao, During Winter and Spring ZHANG Shuai, SHI Jin-hui, YAO Xiao-hong, et al. (1512)
Concentrations and Solubility of Trace Elements in Atmospheric Precipitation in Qingdag ++++stsseeeserssrsmnsmssntnesiiintsniee LI Qian, SHI Jin-hui, LI Peng-zhi, et al. (1520)
Occurrence and Gas-particle Partitioning of Polycyclic Aromatic Hydrocarbons in the Air of Liaodong Bay ~ ++e+eeerrerereressenennencenns ZHANG Yu-feng, SONG Yong-gang, TIAN Jin, et al. (1527)

)

Analysis of Sources, Pollution Characteristics, and Human Exposure to Atmospheric New Halogenated Flame Retardants in Selected Areas «++++:+++++-: LI Qi-lu, YANG Kong, LI Jun, et al. ( 1537

Contamination Characterization and Human Exposure Levels to Polybrominated Diphenyl Ethers in Indoor and Outdoor Air in Industrial Park of Suzhou City -+ :
"""""""""""""""""""""""""""""""""""" WANG Jun-xia, GU Hai-dong, ZHANG Zhan-en, et al. (1544 )

Effect of Air Pollution on the Cold Disease in Shanghai «+:«+«sseseeeeserserensensmenenensnininee e YANG Si-xu, MA Yu-xia, ZHOU Jian-ding, et al. (1552)

A Case Study of the Lujiang River in Beilun, Ningho +eereeeeeeereesenerminieninininennn,

+ CAO Chang-li, LIANG Meng-qi, HE Gui-ying, et al. (1560

+ CAO Can, ZHANG Fei, Ayinigeer-Yalikun, et al. (1568

Fluorescent Dissolved Organic Matter and Its Correlation with Water Quality in a Urban Riv

Relationship Between Landscape Pattern and Water Quality in the Ebinur Lake Region -
CH, Fluxes During the Algal Bloom in the Pengxi River «+eseereeersrseesssssnstininniiiisti e QIN Yu, ZHANG Yu-yang, LI Zhe, et al. (1578
Dynamic Variations and Sources of Nitrate During Dry Season in the Lijiang River = «+eererrerreresseremesinsinnisnscs e MIAO Ying, ZHANG Cheng, XIAO Qiong, et al. (1589
-+ ZHANG Qing-hua, WEI Yong-zhu, CAO Jian-hua, et al. (1598
LIU Jia, LEI Dan, LI Qiong, et al. (1608
Occurrence and Ecological Risk Assessment of Typical Persistent Organic Pollutants in Baiyangdian Lake GAO Qiu-sheng, JIAO Li-xin, YANG Liu, et al. (1616

)

)

)

)

Heavy Metal Pollution of the Drinking Water Sources in the Liujiang River Basin, and Related Health Risk Assessments - )
)

)

Simulating the Fate of Typical Organochlorine Pesticides in the Multimedia Environment of the Pearl River Delta — «+««ssereereereserenenenienienenininicniens GAO Zi-wen, XU Yue, YI Ru-han (1628 )
)

)

)

)

)

)

)

Characteristics of Phosphorus Fractions and Phosphate Diffusion Fluxes of Sediments in Cascade Reservoirs of the Huangbai River -

Mechanisms and Efficiencies of Removal of PPCPs by Pilot River Water Bypass Treatment Process +++ LI Li, ZHU Bing, BAI Yao, et al. (1637

Chlorination of Naproxen: Removal, Transformation and Risk Assessment »«+sveeeeeseereeeesesee FAN Xin-xin, DU Er-deng, LI Jia-qi, et al. (1645

Removing Typical Odorants in Drinking Water by Vacuum Uliraviolet Combined with Chlorine — «+«+xsssessssessessessenenmmimnsnsnnsincnens SUN Xin, ZHANG Yi, SHI Lu-xiao, et al. (1654

Degradation of Triclosan by Heat Activated Persulfate Oxidation JIANG Meng-di, ZHANG Qing-yue, JI Yue-fei, et al. (1661
Adsorption of Tetracycline on Simulated Suspended Particles in Water «-«+:«+xereeeerereerereeneeees XU Long-feng, WEI Qun-shan, LU Qiang, et al. (

Characteristics and Performance of Embedded ANAMMOX Bacteria in Treating Saline Wastewater -+ SHAN Xiao-jing, YU De-shuang, LI Jin, et al. (1677
Enhanced Nitrogen Removal of ANAMMOX Treating Saline Wastewater With Betaine Addition * YU De-shuang, WU Guo-dong, LI Jin, et al. (

Pilot-scale Experiment on Enrichment of Nitrifying Activated Sludge and Iis Application in Enhancing a Wastewater Biological Treatment System Against Ammonia Shocking Loads ~ ++++++++++

e . SHENG Xiao-lin, CUI Can-can, WANG Jia-de, et al. (1697)

Effect of Step Feed on Denitrifying Phosphorus and Nitrate Removal in a Modification of the Two Sludge A%/0-BAF System »+ NAN Yan-bin, PENG Yong-zhen, ZENG Li-yun, et al. (1704)

Achieving Partial Nitritation in a Continuous-flow Aerobic Granular Sludge Reactor at Different Temperatures Through Ratio Control = +++++ LIANG Dong-bo, BIAN Wei, KAN Rui-zhe, et al. (1713)

Mechanism of Action of Activated Sludge Properties in Nitrogen Removal by Endogenous Denitrification Through an Intelligent Aeration-controlled A/Q Process +weseeeereressssnsmesnsnneenns
XU Min-yang, HU Zhan-ho, ZHANG Sui-sheng, et al. (1720)
Structure in an Integrated Anaerobic Fluidized-bed Membrane Bioreactor Treating Benzothiazole Wastewater ++++++++++++++-

""""" ++= LI Yue, HU Qi, GAO Da-wen (1731)

WANG Lu, BEN Wei-wei, LI Yan-gang, et al. (1739)

s YANG Fan, XU Wen-li, QIAN Ya-jie, et al. (1743)

+ CHEN Xi, QIAN Fei-yue, WANG Jian-fang, et al. (1756)

‘ )

)

Effect of Temperature on the Performance and Microbial Commun

Removal of Antibiotics During In-situ Sludge Ozone-reduction Process
Effect of Zero Valent Iron on the Horizontal Gene Transfer of Tetracycline Resistance Genes During Anaerobic Sludge Digestion Process -
Effects of Environmental Factors on the Synergy of Functional Bacteria in Completely Autotrophic Granular Sludge -
Microbiological Characteristics of a Post Solid-Phase Denitrification Biofilter Process -+ ZHANG Qian, JI Fang-ying, XU Xuan ( 1763
Aerobic Denitrification and Microbial Community Shift in SBR Bioaugmented with Strains YHOI and YH02 CHEN Hai-sheng, CAO Gang, ZHANG Di, et al. ( 1773
Performance, Sludge Characteristics, and the Microbial Community Dynamics of Bulking Sludge Under Different Nitrogen and Phosphorus Imbalances -+ :
- HE Xue-meng, DING Li-li, ZHANG Lu-lu, et al. (1782
Degradation Characteristics and Metabolic Pathway of a Pyrene-Degrading Pseudomonas aeruginosa Strain - LI Xiang, ZHANG Xue-ying, ZHOU Jun, et al. (1794
Driving Factors of the Dynamics of Microbial Community in a Dam of Copper Mine Tailings «««+««sssssssesessessenssenensnnenininsnnsnnsininsnne LI Cui, JING Ju-hui, LIU Jin-xian, et al. (1804
+ HUANG Ke-chao, SHEN Yu-yi, XU Guang-ping, et al. (1813
+ CHEN Meng-li, ZENG Quan-chao, HUANG Yi-mei, et al. (1824
-+ DING Bang-jing, LI Zheng-kui, ZHU Hong-jie, et al. (1833
ZHAN Peng-fei, XTAO De-tong, YAN Peng-fei, et al. (1840
Characteristics of Iron Plaque and lis Heavy Metal Enrichment in Typical Mangrove Plants in Shenzhen Bay, China »+ SHEN Xiao-xue, LI Rui-li, CHAI Min-wei, et al. (1851
Spatial Distribution of DDTs and PCBs in Wild Fish from Hong Kong Coastal Areas and Potential Human Health Risk Assessment —«+seoveeeeeeeseeseees SU Yang, BAO Lian-jun, ZENG Eddy Y ( 1861
Pollution Characteristics of PAHs in Soil from a Remote Mountain Wetland-Dajiuhu Lake, Shengnongjia -+ HU Tian-peng, XING Xin-li, KE Yan-ping, et al. (1872
Migration and Transformation of Mercury in Unsubmerged Soil and Sediment at One Typical Forest Reservoir in Southwest China  «++++++sxeeee SUN Tao, MA Ming, WANG Yong-min, et al. (1880
Accumulation of Cd and Tts Risks in the Soils of the Xijiang River Drainage Basin in Guangxi -** SONG Bo, YANG Zi-jie, ZHANG Yun-xia, et al. (1888
Effects of Long-term Fertilization Regimes on As Accumulation in Upland Red Earth and the Crops Growing on [t eeseeeessesesessssenimneniennenne ZHANG Rong, YU Guang-hui, LI Ya-ging ( 1901
Effects of a Tribasic Amendment on Cadmium and Arsenic Accumulation and Translocation in Rice in a Field Experiment *+ GU Jiao-feng, ZHOU Hang, JIA Run-yu, et al. (1910
(
(

Effects of Reclamation on Soil Nutrients and Microbial Activities in the Huixian Karst Wetland in Guilin -
Effects of the Farmland-to-Forest/ Grassland Conversion Program on the Soil Bacterial Community in the Loess Hilly Region
Insight into the Mechanism of Feammox in the Surface Soils of a Riparian Zone
Soil Degradation-Associated Microbial Community Structure Changes in an Alpine Meadow Under Tibetan Pig Herding

Quantitative Relationship Between Paddy Soil Properties and Cadmium Content in Rice Grains ««+eseeeeereeseseserenes +++ WANG Meng-meng, HE Meng-yuan, SU De-chun ( 1918
Effect of Ca-bentonite on Cu and Zn Forms in Compost and Soil, and Their Absorption by Chinese Cabbage - ZHAO Jun-chao, WANG Quan, REN Xiu-na, et al. (1926
Effects of Short-term Exogenous Nitrogen and Carbon Input on Soil Respiration Under Changing Precipitation Patern —««+s«+ssssssessrssersensssnsnenssininsnsnininensis s

HE Yun-long, QI Yu-chun, PENG Qin, et al. (1934)
WANG Zhao-hui, CHEN Shu-tao, SUN Lu, et al. (1943)
Seasonal Variation in Nitric Oxide Emission from an Agricultural Headwater Ditch in the Hilly Purple Soil Area and the Factors Influencing Emission «esvereeseseseressersienensnniinennn
TIAN Lin-lin, REN Guang-gian, ZHU Bo (1952)
TANG Guo-yong, ZHANG Chun-hua, LIU Fang-yan, et al. (1962)

Effects of Simulated Precipitation Reduction on Soil Respiration in a Soybean-Winter Wheat Rotation Cropland




	组合
	封面
	中文目录


