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Effects of Organic and Inorganic Slow-Release Compound Fertilizer on Different

Soils Microbial Community Structure

WANG Fei, YUAN Ting, GU Shou-kuan, WANG Zheng-yin "
(College of Resources and Environment, Southwest University, Chongqing 400716, China)

Abstract: As a new style fertilizer, slow-control release fertilizer had been an important subject in recent years, but few researches
were about soil microbial community structure diversity. Phospholipid fatty acid method was used to determined the microbial
community structure diversity of acid soil and slight alkaline soil applied with slow-release compound fertilizer ( SRF ), chemical
fertilizer (CF) and common compound fertilizer ( CCF) at the 10th, 30th, 60th and 90th day under the constant temperature
incubation condition. Results indicated that various bacteria (i.e 13:0,i14:0,14.0,i15:0,a15:0,i16:0,16:120H, 16:1w5¢,16:0,
i17:0,al7.0,cyl7.0,17:020H, i18.0,18:0 and cyl9:0w8c) , two actinomycetes (10Mel7:0 and 10Mel8:0) and only one fungus
(18:1w9¢) were detected in two soils after applying slow-release compound fertilizer and other fertilizers during the whole incubation
period. SRF could significantly increase the fungi PLFA content by 8.3% and 6. 8% at the early stage (the 10th day and 30th day)
compared with CF, as well as significantly increase by 22. 7% and 17. 1% at the late stage (the 60th day and 90th day) compared
with CCF in acid soil. SRF significantly increased bacteria, fungi and gram positive bacteria compared with CF and CCF in incubation
period (except at the 30th day) in slight alkaline soil. SRF could significantly improve the ratio of normal saturated fatty acid and
monounsaturated fatty acid at the 30th day and 90th days in acid soil compared with no fertilizer( CK) , CF and CCF, while as to slight
alkaline soil, SRF was significantly greater than that of CK, CF and CCF only at the 60th day. SRF could significantly decrease the
ratio of iso PLFA and anteiso PLFA in acid soil (in 30-90 days) and slight alkaline soil (in 10-60 days). For two soils PLFA
varieties, contents and ratios of microbial community, slow-release compound fertilizer increased soil microbial PLFA varieties and
contents, and decreased the influence to microbial survival environment, especially for the acid soil. Through the research of slow-
release compound fertilizer on soil microbial community structure diversity, it could provide a scientific basis for widely application of
slow-release compound fertilizer in agricultural production.

Key words : slow-release compound fertilizer( SRF) ; phospholipid faity acid( PLFA) ; microbial community structure; acid soil; slight

alkaline soil
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Contents and compositions of microbial PLFA in acid soil and slight alkaline soil
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PLFA %4t , SRF 7E3: 211 (10 d #1030 d) 3 CF
B E AN 8. 3% F16. 8% ; # CCF W& ks 525
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F1 LTEREYEEY /nmol-g!
Table 1 Soil microbial communities/nmol+g !
i i 1 1 T 1
Sl 74 AL e TR ZREAIL AL et TEEGN  ZREAT
(CK) (CF) (CCF) (SRF) (CK) (CF) (CCF) (SRF)
10 2.88+0.00c 3.11+0.03b 2.35+0.02d 4.55+0.02a 14.0+0.06a 10.82+0.0lc 7.64+0.00d 12.1=+0.10b
i 30 7.16 £0.03¢  8.97+0.03b  9.23+£0.02a  6.51 £0.00d 5.39+0.09d 6.09£0.16b 6.33 £0.07a 5.76 +0.0lc
60 7.11+0.10a  7.17+0.05a 7.22+0.0a  6.67+0.07b  5.42+0.0lc 5.44£0.02bc 5.54+0.03b 5.93 +0.1la
90 5.89+£0.13a  5.64x0.12b  5.20£0.07c 5.10+0.08¢c  5.3120.13be 5.44£0.03b 5.23+0.0lc  6.10 £0.04a
10 nd? nd nd nd 0.781 £0.0la 0.560 £0.0lc 0.418 £0.01d 0.627 +0. 02b
W 30 0.633 £0.00b 0.761 +0.03a 0.759 +£0.03a 0.458 £0.01c 0.352+0.02¢ 0.390 +£0.02b 0.456 £0.00a 0.374 +0. 01bc
60 nd nd 0.489 +0.00b 0.693 +0.00a 0.267 £0.0lc 0.379 £0.02b 0.407 +0. 02ab 0.421 +0.0la
90 0.399 £0.00c 0.461 +0.03a 0.420 +0. 00bc 0.432 £0.01ab 0.223 +0.01b 0.274 £0.0la 0.260 £0.02a 0.278 +0. 02a
10 0.323 £0.00d 0.375+0.01c 0.605 +0.00a 0.406 £0.00b 0.917 +0.0la 0.727 £0.01c 0.497 £0.01d 0.900 +0. 00b
HIA 30 0.512 £0.0lc 0.605+0.02b 0.602 +£0.00b 0.646 £0.00a 0.402+0.0lc 0.438 £0.01b 0.476 £0.01a 0.427 +0.01b
60 0.327 £0.01b 0.473 +0.04a 0.353 +£0.00b 0.433 £0.03a 0.308 +0.01b 0.333 £0.02ab 0.318 £0.01b 0.359 +0. 02a
90 0.380 £0.03a 0.337 +0.01b 0.304 £0.0lc 0.356 £0.01ab 0.343 £0.01c 0.375+0.01b 0.391 £0.01b 0.446 +0.03a
10 1.22+0.00c  1.33+0.03b 0.437 £0.00d 2.23+0.0la 6.91 £0.06a 4.77 £0.02¢  3.61 +0.03d  6.06 +0.01b
8 [ 30 3.96+0.01b  5.11+0.02a 5.23+0.23a  3.46+0.02¢c 3.01 £0.08c  3.30+£0.12ab 3.39+0.06a 3.20 +0.03b
60 3.48+£0.05b 3.36+0.11b  3.95:0.04a 3.48+0.01b 3.0220.03¢ 3.06+0.04c 3.21+0.02b 3.45+0.08a
90 3.22+0.04a  3.08+0.13b  2.82£0.02¢ 2.93+0.04c 2.89+0.15b 2.90+0.02b 2.68 +0.09¢c  3.37 +0. 06a
10 0.463 £0.00c 0.553 +0.01b 0.124 +£0.00d 0.629 +0.00a 2.43 +0.0la 1.87+0.02b 1.38 £0.03¢  1.92 +0. 04b
L [ 30 1.55+0.0lc  1.95+0.01b 2.03+0.0la 1.20+0.0l1d 1.09+0.00c 1.16+0.05b 1.26+0.02a 1.12 +0.01lbc
60 0.871 £0.0lc  1.43+0.06a 1.33+0.02b 1.42+0.04a 0.992+0.02a 1.03+0.02a 1.02+0.02a 1.02+0.03a
90 1.29£0.07a  1.29+0.0la 1.21 £0.02b 0.993 £0.03¢  1.15+0.02bc 1.22£0.05b  1.14£0.05¢  1.31 +0.04a

1) AR R/NG TR R AL R 22 5 .3 (P <0.05) , T lAl; 2) “nd” R BEAIGINE

2.3 GRS G NER LSRR WA X B B R

20 R/ L TR A 2 T PR T/ 2 TR AT A L
{ELHE PSR AL A 8 v 2% BT A2 W) i ) A2 AR AN ol
REAUAI 5 AR S R RS R R e, 1%
WA SEWE I EBR LR ES RGN E™ . —
FRCAE RN F17 P2/ B4 A A W RN 105 7% F R 544 PLFA/
S SR PLEA BT S 3R 358 il o % PR A
SIS, AL il RE 5 BB 22 1) B AN A
PRIUTRR ' T A A Bk U5 R0 40k BE IR pHL 1 i T AW

LR, 54 PLFA/ S 54 PLFA RS R0 %
2 W1, SRF ZEFRME 158 (30 ~ 90 d) 4 1 Al EL I
() HCAE B T CCF, 07 A 1k - 1 vp A 7 85 5%
10 d i L)L SRF B Z KT CF Al CCF, Hg i
T 2 . MRME R 22 [RBH PR T/ 5 22 IR Ik
I PLFA {EAETEIREEFE 30 d #1190 d AL SRF 3
= T CF Ml CCF, i Bk 1 e 7E 3 A~ 55 32 1 (10 ~
90 d)#JLk SRF 4.3 7= T CCF. SRF 7 FR M 1 1 57
7710 d( CCF BE41) L 30 d F190 d Bt — f i A
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R/ PG A FIG TR PLFA H 35T CK, CF A1 {H, % CCF 1 & PR S Bk 138 (10 ~60 d) 544
CCF, Mi7efhli it + 3%  SRF {UEE IR K 9% 60 d BF PLFA/J 544 PLFA {B. Wit A XT 3430 A M vk
B# ST CK, CF Ml CCF. SRF #% CF fl CCF .3 S5HRSZmaia ol 7, e 52 5 e XS 2 A -3 e
REARMRTE 3% (30 ~ 90 d) 548 PLFA/ S 544 PLFA  XFR M L IERUE MR MR B,

F2 TEMEYWEZEE PLFA LL{E/nmol-g !

Table 2 Ratios of different microorganism PLFA contents in soil/nmol-g ="

‘ PR 3 TR 35
i==Y = 7 ET“EH - A 57 1 P A 7B AS
FROENRIR ) R e WEEAE BRI FE il WEEAN EREAI
(CK) (CF) (CCF) (SRF) (CK) (CF) (CCF) (SRF)

10 8.93+0.05b 8.28 +0.20c 3.88 +0.05d 11.2+0.07a 13.5+0.04a 13.1+0.12b 13.5+0.15a 11.7 +0.1l¢
30 14.0+0.19b 14.8 +0.6la 15.3 +0.04a 10.1+0.05¢ 13.4 +0.0lab 13.9 +0.35a 13.3 +0.22b 13.5 +0.41ab
60 21.7+0.65a 15.2+1.53b 20.4+0.21a 15.5+1.07b 17.6 £0.57a 16.4 £0.87a 17.5+0.57a 16.5 0. 55a
90 15.5+1.29ab 16.8 +0.91a 17.1+0.20a 14.3 +0.62b 15.5 +0.60a 14.5 +0.34ab 13.4 +0.25b 13.7 +1.00b
10 2.64+0.01b 2.41 £0.06c 3.53 +0.00a 3.55+0.02a 2.43 +0.0la 1.87 £0.02b 1.38 £0.03c 1.92 +0. 04b
WL CBHMER,, 30 2.55£0.03¢ 2.62 +0.01b 2.50 £0.02d 2.88 £0.03a 2.77 £0.08ab 2.85 +0.04a 2.69 £0.03b 2.86 +0.04a
22 R 60 3.99+0.04a 2.35%0.17c¢ 2.97 £0.03b 2.45 +0.06c 3.04 +0.07bc 2.96 +0.09¢ 3. 14 +0.09b 3.39 +0.09a
90 2.49+0.11b 2.39+0.08b 2.32+0.02b 2.95+0.12a 2.51 £0.08a 2.37 £0.07b 2.35 £0.05b 2.56 +0.05a
1
1
1
1
3

1
w
N
i
i

10 1.52+0.00c 1.32+0.02d 2.45+0.04a 1.62+0.00b 1.13+£0.04b 1.33 +0.0la 1.15+0.02b 1.14 +0.02b

Y G
@g(/ﬂﬁqf;%ﬁ;}i%};u .11 +£0.0lc 1.26 £0.04a 1.23 £0.02a 1.17 £0. 00b
& i 60 2.31+0.04a 1.25+0.08c 1.44 £0.01b 1.33+0.02¢ 1.29+£0.03b 1.26+0.02b 1.28 +0.02b 1.37 +0.04a

90 1.06+0.02b 1.07 £0.02b
10  4.42+0.02a 3.44 £0.07c
S5H PLFA/ 30 3.60 +0.07a 3.24 +0.01lc
S 544 PLFA 60 3.93+0.09a 3.74 +0.25a
90 3.69x0.23a 3.60 +0.05a

.05+0.00b 1.19 £0.03a
.96 £0.00d 3.78 £0.11b
.33£0.02b 2.61 £0.05d
.90 £0.19a 2.81 +£0.03b
.25£0.12b 2.46 £0.04c¢

.00 £0.06a 0.996 +£0.05a 1.09 =0. 10a 0. 964 +0. 04a
15+0.02b 2.96 +0.10c 3.30 +£0.09a 2.93 +0.02¢
.10 £0.00b 3.19 £0.07ab 3.22 +0.08a 3.09 +0.03b
10 £0.02a 3.16 +£0.05a 3.22+0.09a 2.95+0.07b
.91 +£0.20a 3.15+0.05a 3.19£0.21a 2.92 x0.05a

3
2
2
2
2
30 1.10+0.01b 1.04 £0.0lc 1.09 +0.00b 1.25 +0.00a
1
1
2
3
3
3

R W W W= = =

2.4 R A NN - R A A HILIET Y 5 FHER S E B B, SRF 5 CF, CCF #1 CK %}

T3 WA BERE SN R AR YE B 5538 10d MR TE T+ A WL & IS T B
10 d J& ,SRF # CK +3¢ pH (HARfE A K, HBEER: 5, FLREE 55 37 BF 8] A9 389 0 (30 ~ 90 d), SRF 4
FEmF A A B 0, SRF Ab 3+ 3% pH (H#Fa @, M CF CCF W&+ A PR & . SRF # CK %%
Fl CCF ¢ CK FFEARMR M 145 pH (H, HFE & R8T MM AR S EMEm e E x2S 25k
] F 38 i M B IS, SRF, CF Fll CCF #% CK B&Mkfd 159% 90d B, SRF ¢ CK B E WL, ZRE G ILA
Bk 44 pH {H ,{H SRF t CF F1 CCF XFRmk Pt + B & A HUR, Mt A Bt 1+ 585 A HLR & 2 JF
e pH AR/, ARG BRI S RE B B R R, 1T RE S G M b A R M -
ik, N2 Al ERE S TRER SR SA MY AELE, SRF 238 + 504 AL K i
TR TR+ SR R S BN R X R R

*3 LEpHMENR

Table 3 The pH and organic matter in soil

" Rtk LI OB - B
wamrn " T e e WEEAE  EREAE  RGE e WEEAE  EREAE
(CK) (CF) (CCF) (SRF) (CK) (CF) (CCF) (SRF)
10 5.0 4.7 4.7 5.1 7.8 7.5 7.6 7.8
oH 30 4.8 4.6 4.6 5.1 7.9 7.5 7.5 7.8
60 4.6 4.3 4.2 5.1 7.9 7.6 7.6 7.8
90 4.6 4.2 4.3 5.2 7.9 7.6 7.6 7.8
10 16.1 +0.15a 16.3+0.13a 16.3 £0.76a 16.4+0.38a 21.6+0.15a 21.5+0.33a 21.5%0.31a 21.9£0.00a
HHUE 30 16.5+0.00a 16.4 +0.0la 16.1+0.25b 16.4 +0.10a 22.0+0.27a 21.5+0.34b 20.7 +0.17¢ 21.7 =£0.01ab
i 60 16.1£0.15b 16.3 +0.17ab 15.6+0.0lc 16.7 £0.38a 21.8 £0.70ab 22.2+0.17a 20.9£0.92b 22.3 +0.5%a
Zeke 90 17.0+0.27b 16.5+0.27¢ 17.0+0.28b 17.8 £0.21a 21.8 +0.36a 19.6 +0.22¢ 21.7 +0.24a 20.6 +0.50b
3 Wi TR A T R S AL

AR AR | AT TR L SR 4 S 2 %
TR I E S RGOSR R e B R B BRI . AL, IR A
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Bt 2% 36 #&

SRR R L SR R R e
YIAKATIRE, 24 3% pH & %1 4.5 BF 2 BRI 1L
AR BE S ARG R 2 Rl R HEAE B 3R 10
d B DAFR 4 145 (pH 5. 0) T4 PLFA FhZSFI &
T 4 (pH 7.9) , 1 ULER M - 3 A M i)
VR RE 1855, Bl 15 77 B [a) 38 i R0 BE ) 5% 43 B
JIC, R e ORI ARy, S5 3 £ 3L
T3 R A A AL AR 2 A AT 2 At
FERUE s A, GRS i T R e e
Py PLFA Fh2S (0T REJE F R M + 3% pH (H 4R ) ,
GRS A BN TR A M IR e A R A3 A
NEA RAF e E R, 3 T H 38604 ) PLFA F
25 Mk 2= AR A 38 2 A MR RRAIR T R - 481 pH
{8, (EASH G 0 A A7 B 55 10 R B 1 o i R 3 . 7
T + e v 2 B R A IR 5 TR A R 2 A A AR
Ll % SRR s 22 S AN, — Ay, g
TR W A A7 0 3 R P AR R M 2= s 9
Rl , BRI i R 1 - R AR T A W B A A
N IZ 5 S IR ) PLFA Rl 2SN 5 A 25 44
K HENR T F 2 Fl A 1 Fif 25 8% 352 B ) (4 386 n 4 A=
YIRS — 20, M et 4, S + e
YIRS %A % (H 2 Fh 4 e e 2= 9 fe R 8% 77 5 A
MR PLEA FREARIRZ. AlRelR 2 = N E IR
BE IR R SR S B el e ik K2 5 —
AR T ASBE IE 3 2 8. BV Gt ot , S [) B ) &b 3
X HEEHE IR R R 22 R0, R E A b3
AR T BRME A pH E, 1T EL A A HE 03 5
FANN 2 - rh PR T ZRIE S AR, X 2 A
TR Y PLFA RIS H G 5, BEVE 20 A0 10 52 ) 2
A W 2 Y.
GREAIEBRAIE S A ZMARIES, A H
BRI M SR (S RIS R) i A R
BORMAILRIES, T B AL A RER R A >,
TR GIIAR T ZBHE AR, REFR TR
g2 AR K. ARds B RS M E RS
Jits P R T IR A s G T IR X
Z ARBEINT 3 h A 35 A R R T B B
Wl 2 AR R A Y B R B R
HENEEEE SRR AR, YR+
HeA MR 337 o 5L AL RIE A 1 3h  , A FLF £
HERAE B4R 20 A ML E S /N A it
95 A I B R R, R R Y
TR Z AR AR EE R S A LA
e ATt FH RE P S8 B8 5 - 145 5% 0 & it B0 - B A

AR Qg R T M A R EE N
by 2E R Y FERSFR A FH At 3 A A
B NS e e R T A A A A D R T X R A AL
ATCAUIEECA Jr 2CRE R Sk A R S R AR
B AT RE VR, O UE WA KR Z A
B ERESIEAGAEZMESNARFEINH
B AL, b DR BT HLAY R SR R 4 o BL il
EEA A LT T XS 3R ) HLAT e e A
H X AR A 25 T UOR RFPEE (22000 B Ak i)
AR FEAR ST, SRR A IR A PR A AL R
I3 42 A5 AR R T R PE 1 PLFA RS R4 &L
MAYBHNE + A5 T A MR TE 1Y PLFA 5 &, 75 T %
T 1) B B W 6 TP DL 22 B AR5 S A B 6 R T
BN

4 i

GRS AL | AR A A 2 FOAR TR
PR e SR T 5% 77 S A Y A B e v £ 2
W R AL, 78 2 b R P A ) 18 Fhy
ENENA R , Frh AT 15 R AT, 2 SR (10Mel7 .0
F110Mel8.0) F1 1 A ELTA (18:1w9c). ZZBERE G
BACAE N 18 525 AEHE IR v 12 3% PLFA RS AIfL
TP LIRS U MU REVE Y PLFA &6 IR
WIS BT RIS A MEISE 1 2 i R
SERRYE + FERE Y a . AR RS A TR AR
2 PR pH (H, 2R E S HLRI BN, Sk
G NER AT BT AT RE W IR A KO TR SR AR
AT AR, 218 B R 20 X Sl A W AR
eI SR AE
SE Lk
(1] BREBEIR, /DL, XIspde, 45 ARIBRR 72T £

A KR VR S5 M R S T . 35T PLFA R MicroResp™

JrEE[J]. HEERIE, 2013, 34(6) : 2375-2382.

[2] HBHESL, RIL, 1608, & ARBIN R AR AEY
M [T]. IR, 2013, 34(8) ; 3231-3237.

[3] Zhang Q C, Imran HS, Xu D T, et al. Chemical fertilizer and
organic manure inputs in soil exhibit a vice versa pattern of
microbial community structure[ J]. Applied Soil Ecology, 2012,
57. 1-8.

[4] Song X H, Xie K, Zhao H B, et al. Effects of different organic
fertilizers on tree growth, yield, fruit quality, and soil
microorganisms in a pear orchard [ J]. FEuropean Journal of
Horticultural Science, 2012, 77(5) : 204-210.

[ 5] Ding X L, Han X Z. Effects of long-term fertilization on contents
and distribution of microbial residues within aggregate structures
of a clay soil[ J]. Biology and Fertility of Soils, 2014, 50(3) .
549-554.



4 3

TARSE . APLTCHLGRESL 5 AL AN [R] 1 e A W e v 45 A A 52

1467

[7]

[9]

[13]

[16]

[17]

AR, B, B4, A KRBTGS AS R 3R
TERES AR )]. AR, 2007, 27(8) : 3355-
3361.

Dong Y, Wang Z Y. Release characteristics of different N forms
in an uncoated slow/controlled release compound fertilizer[ J].
Agricultural Sciences in China, 2007, 6(3) : 330-337.
DuCY, Duan Z Y, Lu Y, et al. Effect of slow and controlled
release fertilizers on the yield and nutrient use efficiency of hot
pepper in Qiu-bei [ J]. Agricultural Science & Technology,
2011, 12(5) : 761-764.

BN, EIERR, IMERE, &, ZRE-AIBHEARIE pH E%
ORI RAREL ], Rl TR, 2009, 25(6) : 100-
103.

FIEMR, 0L, i, G R IR IR E T U ik
[P]. HE%LF]; CNCO5G3/08, 2005-01-05.

G, AR HTNEIM]L deat: EgOL R
HRAL, 2000. 146-196, 302-473.

Bligh E G, Dyer W J. A rapid method of total lipid extraction
and purification [ J ]. Canadian Journal of Biochemistry and
Physiology, 1959, 37(8) . 911-917.

Makoto K, Susumu A. Comparison of community structures of
microbiota at main habitats in rice field ecosystems based on
phospholipid fatty acid analysis [ J]. Biology and Fertility of
Soils, 2006, 43(1) : 20-29.

Djukic I, Franz Z, Mentler A, et al. Microbial community
composition and activity in different Alpine vegetation zones[ J].
Soil Biology and Biochemistry, 2010, 42(2) ; 155-161.
Frostegard A, Baath E, Tunlid A. Shifts in the structure of soil
limed forests as revealed by

microbial communities in

phospholipid fatty acid analysis [ J ]. Soil Biology and
Biochemistry, 1993, 25(6) : 723-730.

/R, 2030, EIEW. SRS MUREX R 13 el 4 e %
AW BRI B IR [ )], AL BT 22224, 2011, 30
(8): 1594-1601.

Stark-Christine H E, Condron L. M, Maureen O C, et al.
Differences in soil enzyme activities, microbial community
structure and short-term nitrogen mineralisation resulting from

farm management history and organic matter amendments [ J].

[18]

[22]

[25]

[28]

Soil Biology and Biochemistry, 2008, 40(6) : 1352-1363.

de Vries F T, Hoffland E, Eekeren N V, et al. Fungal/bacterial
ratios in grasslands with contrasting nitrogen Management [ J].
Soil Biology and Biochemistry, 2006, 38(8) : 2092-2100.
S HETBRIRNRMIFR (PLFA) 73 A i e Wi
ARSI D], AU $IIR:, 2009. 45-81.
Cutler N A, Chaput D L, van der Gast C J. Long-term changes
in soil microbial communities during primary succession[ J]. Soil
Biology and Biochemistry, 2014, 69 359-370.

WA, TUS, EEE, 5 AR ISR 5 40
RRE I 4t M 1], P EAgR A, 2013, 46
(1):69-79.

Banks M L, Kennedy A C, Kremer R J, et al. Soil microbial
community response to surfactants and herbicides in two soils
[J]. Applied Soil Ecology, 2014, 74 12-20.

/NG, RS, EIEM. RIS ARSI
FELJ]. PR RAEEM (HARBLERR) , 2008, 30 (3): 90-
95.

TR, XISEE, RRE, AF. AR A0 8 TAR X 15
YRR R SRR s [T ], b E BE3E, 2014,
(3):19-25.

XU, T2, ik, 5. RRg T xR bR+ e 40
B s 2R [T]. AR, 2014, 34(3) .
642-649.

Karen B, Dignac M F, Cornelia R, et al. Soil microbial diversity
affects soil organic matter decomposition in a silty grassland soil
[J]. Biogeochemistry, 2013, 114(1-3) ; 201-212.

Kiikkild O, Sanna K, Veikko K, et al. Soil microbial activity in
relation to dissolved organic matter properties under different tree
species[ J]. Plant and Soil, 2014, 377(1-2) ; 169-177.
PN, B, BIER, . KL IR Y
WA Je AR TR P R SR AT (0] W2 AR 45224, 2004, 15
(10) : 1907-1910.

XNGRAl , AAe, NG, A REFFIE S I X e
WA Y XS A E RS )]. AR,
2013, 33(17) : 5210-5218.

Wisg, A, A M, S5 b A IS F0SERE R X 5 AR bR
ARSI ]. HEEAR, 2012, 49(1) : 198-203.



HUANJING KEXUE Vol.36  No.4

Environmental Science ( monthly) Apr. 15, 2015

CONTENTS

Comparative Analysis and Inspiration of Air Quality Index Between China and America «+esereereeresssmemensnmennes GAO Qing-xian,LIU Jun-rong, LI Wen-tao, et al. (1141)
Regional Source Apportionment of PM,  in Beijing in January 2013 LI Xuan, NIE Teng, QI Jun, et al. (1148)
Formation Mechanism of a Serious Pollution Event in January 2013 in Beijing CHENG Nian-liang, LI Yun-ting, ZHANG Da-wei, et al. (1154)
Soluble of Metals within TSP in Shanghai «+«+«+sssererserersrsssrmentnmtiiistnt CHANG Yan, FENG Chong, QU Jian-guo, et al. (1164)
Analysis of Component Spectral Characteristics of PM;-Bound PAHs and the Influence of Weather Conditions During Spring in Xiamen «++++-+- ZHANG Jian, FAN Shu-xian, SUN Yu, et al. (1173)
Tracing Sources of Sulfate Aerosol in Nanjing Northern Suburb Using Sulfur and Oxygen Isolopes +-«+sessesseressesenesseminennsinininnisnennes WEI Ying, GUO Zhao-bing, GE Xin, et al. (1182)
Analysis of an Air Pollution Process Using LiDAR in Nanjing, Spring of 2014 BAO Qing, HE Jun-liang, ZHA Yong, et al. (1187)
Characteristics of Water-soluble Inorganic Ions in PM, 5 and PM, 5_,, in Mountain Background Region of East China in Spring - + SU Bin-bin, ZHANG Zhi-sheng, TAO Jun, et al. (1195)
Emission of Particulate Matter, Organic and Elemental Carbon from Buming of Fallen Leaves +«+eeeeeereereesnsirmenienenninenensinenenn YANG Wei-zong, LIU Gang, LI Jiu-hai, et al. (1202)
Emission Inventory of Crop Residues Field Burning and Its Temporal and Spatial Distribution in Sichuan Province «+«++++++++ +++ HE Min, WANG Xing-rui, HAN Li, et al. (1208)
Marine Emission Tnventory and Tts Temporal and Spatial Characteristics in the City of Shenzhen YANG Jing, YIN Pei-ling, YE Si-qi et al. (1217)
Characteristic of Ultrafine Particles Transferring Through Building Envelopes —«+«+-«sesessersensenssenensimsiininini SUN Zai, CHEN Qiu-fang, CAI Zhi-liang, et al. (1227)
Airborne Fungal Aerosol Concentration and Distribution Characteristics in Air-Conditioned Wards —«+++seseesseresesenenssesennens ZHANG Hua-ling, FENG He-hua, FANG Zi-liang, et al. (1234)

Effect of Below-cloud Secondary Evaporation in Precipitations over the Loess Plateau Based on the Stable Tsotopes of Hydrogen and Oxygen —+«++s+sesessesserseneseneneninnininennsininsnen
: »++ JIN Xiao-gang, ZHANG Ming-jun, WANG Sheng-jie, et al. (1241)

"""""""""" ZHANG Yong-ling, WANG Ming-shi, DONG Yu-long ( 1249)
Effects of Long-term Implementation of the Flow-Sediment Regulation Scheme on Grain and Clay Compositions of Inshore Sediments in the Yellow River Estuary «-:eseeoeeeesererseresienenenns
WANG Miao-miao, SUN Zhi-gao, LU Xiao-ning, et al. (1256)
Influences of Biological Processes on Geochemical Characteristics; An Example of a Mountain Karst Pool in Spring Season YU Zheng-liang, YANG Ping-heng, ZHAO Rui-yi, et al. (1263)
Variation Characteristics and Sources of Heavy Metals in an Urban Karst Groundwater System during Rainfall Event «veeeeeereeveoveeseeees REN Kun, YANG Ping-heng, JIANG Ze-li, et al. (1270)
Risk Assessment of Trihalomethane Production Using the Beijiang River and the Pearl River, Guangzhou as Drinking Water Sources — ++++eereereesesesereeess ZHONG Hui-zhou, WEI Chao-hai (1277)
Spatial Variability Characteristics of Water Quality and Its Driving Forces in Honghu Lake During High Water-level Period ~»«+-esseovereeessesneneens LI Kun, WANG Ling, LI Zhao-hua, et al. (1285)
Nutrient Exchange Between Meixi River and Yangtze River Due to the Typical Interaction Process of the Three Gorges Reservoir and Its Tributary — «eoeereereeererenensenemenennsnninennsnens

CAO Man, FU Jia-nan, ZHOU Zi-ran, et al. (1293
WANG Rui-zhe, WANG Pei-fang, REN Ling-xiao, et al. (1301
YANG Wen, ZHU Jin-yong, ZHANG Ke-xin, et al. (1309
*+ LIANG Xiao-lin, YANG Yang, WANG Yu-liang, et al. (1317

Effects of Nutrient Inputs on Changes of Phosphorus Forms and Phytoplankton Growth in Taihu Lake

Community Dynamics of Phytoplankton and Related Affecting Factors in a Eutrophicated Small Pond

Yearly Changes of Phytoplankton Community in the Ecology-monitoring Area of Changli, Hebei in Summer

Improvement of River Water Quality by Aeration; WASP Model Study =~ «+«+sssessersersenesssemensimmininiiniis s ZHU Wen-ho, WANG Hong-xiu, LIU Cui, et al. (1326
Radiolytic Decomposition of Ciprofloxacin Hydrochloride in Aqueous Solution Using v lradiation ZHU Sheng-nan, GUO Zhao-bing, ZHAO Yong-fu, et al. (1332
Removal of Antimony in Wastewater by Electrochemical Hydride Generation and the Recovery of Antimony -+ CHEN Jing-jing, ZHANG Guo-ping, LI Hai-xia, et al. (1338
Degradation of m-Cresol with Fe-MCM-41 in Catalytic Ozonation =~ +-«+esseseereessessemeneninineneniinin e SUN Wen-jing, WANG Ya-min, WEI Huang-zhao, et al. (1345

(
Bioanode and Inversion of Bioanode to Biocathode for the Degradation of Antibiotic Chloramphenicol *+ KONG De-yong, LIANG Bin, YUN Hui, et al. (1352
Photolysis of Gaseous HNO on the a-Fef); Films Under 308 nm UV Light *+ LU Jun, SUN Yun-dong, XIE Jing-jing, et al. (
Simultaneous Determination of Hydroquinone and Catechol Based on L-Histidine-Erythrosine Composite Film Modified Glassy Carbon Electrode »«+eexeseerrereeresemienenennieneninininne
-+ HE Jia-hong, XU Qiang, DING Wu-quan, et al. (

XU Qing, HOU Zheng-hao, TIAN Xiu-lei, et al. (1374
(
(

Preparation and Characterization of Quinone Functional Polymer Biocarrier ( PET-AQS) for Biodenitrification Catalysis
Kinetic Characteristics of Degradation of Geosmin and 2-Methylisoborneol by Bacillus subtilis ««+++++++s+svsseseereereemsenenensiencnenns MA Nian-nian, LUO Guo-zhi, TAN Hong-xin, et al.

Screening of a Highly Efficient Quinoline-degrading Strain and Its Enhanced Biotreatment on Coking Waste Water 11 Jing, LI Wen-ying ( 1385

Effect of Ferric Iron on Nitrogen Immigration and Transformation and Nitrous Oxide Emission During Simultaneous Nitrification Denitrification Process
LI Hao, YAN Yusjie, XIE Hui-jun, et al. (1392)
ZHAOQ Zhi-rui, JIAO Hai-hua, CUI Bing-jian, et al. (1399)

Running Condition and Bacterial Community Associated with the Partial Nitritation System

Using Excess Activated Sludge Treated 4-Chlorophenol Contained Waste Water to Cultivate Chlorella vulgaris =~ «++++++=++essessereenesesesenees WANG Lu, CHEN Xiu-rong, YAN Long, et al. (1406)
Effects of Total Nitrogen and BODs/TN on Anaerobic Ammonium Oxidation-Denitrification Synergistic Interaction of Mature Landfill Leachate in Aged Refuse Bioreactor =~ «+:+eeeeserereserenees
........................................................................................................................................................................... YANG Ying-ying, CHEN Yi, LI Ming-jie, et al. (1412)
Altitudinal Gradient Distribution and Source Analysis of PAHs Content of Topsoil in Jinfo Mountain, Chongging «+:+-++esesseesessesssssuenees SHI Yang,SUN Yu-chuan, LIANG Zuo-bing et al. (1417)
Characteristics and Inputs of Cd Contamination in Paddy Soils in Typical Mining and Industrial Areas in Youxian County, Hunan Province -
.................................................................................................................................................................. ZHANG Min, WANG Mei-e, CHEN Wei-ping, ef al. (1425)
Effects of Canalization on the Tron Deposition in Sanjiang Plain SU Wen-hui, YU Xiao-fei, WANG Guo-ping, et al. (1431)
Effects of Phosphate and Zeolite on the Transformation of Cd Speciation in Soil + WANG Xiu-li, LIANG Cheng-hua, MA Zi-hui, et al. (1437)
Leaching Remediation of Copper and Lead Contaminated Lou Soil by Saponin Under Different Conditions DENG Hong-xia, YANG Ya-li, LI Zhen, et al. (1445)
Accumulation Characteristics and Evaluation of Heavy Metals in Soil-Crop System Affected hy Wastewater Irrigation Around a Chemical Factory in Shenmu County «+«+s=sseseeseereserereeeeees
.............................................................................................................................................................................. QI Yan-bing, CHU Wan-lin, PU Jie, et al. (1453)
Effects of Organic and Inorganic Slow-Release Compound Fertilizer on Different Soils Microbial Community Structure —»«+xessessereesessesneneens WANG Fei, YUAN Ting, GU Shou-kuan, et al. (1461)
Response of Maize to Lead Stress and Relevant Chemical Forms of Lead —«+eseesreorersesenensssssnsinninissee CHENG Hai-kuan, ZHANG Biao, JING Xin-xin, et al. (1463 )
Effect of Boron-antimony Interaction on the Uptake and Accumulation of Antimony and Boron by Rice Seedling ««+-«+sessesseeeressesseneens XIANG Meng, HUANG Yi-zong, CAI Li-qun, et al. (1474)
Effects of Arbuscular Mycorthizal Fungi on the Growth of Reeds in Wetland Soils with Different Salt Content «+:++s+sssesessessensessenenennnienens GUO Jiang-yuan, GUO Wei, BI Na, et al. )
A Contrastive Study on Salt-alkaline Resistance and Removal Efficiency of Nitrogen and Phosphorus by Phragmites australis and Typha angustifolia in Coastal Estuary Area
.................................................................................................................................................................. CHEN You-yuan, SUN Ping, CHEN Guang-lin, et al. (1489)
Soil Microbial Respiration Under Different Soil Temperature Conditions and Its Relationship to Soil Dissolved Organic Carbon and Invertase —+:+sseseesesseseresesemeneniiininiinen
........................................................................................................................................................................ WU Jing, CHEN Shu-tao, HU Zheng-hua, ef al. (1497)

Comparison Analysis of Economic and Engineering Control of Industrial VOCs «+++seeseesseseeresemensennsnimensiinniin WANG Yu-fei, LIU Chang-xin, CHENG Jie, et al. (1507)



E % K

(CAEMEFEYE 6 BREZERS

FH H i

BIES: B RE BN

o
wOE. (FREREEAT)
3 N iy -
TTENT EARIR FILZE Fggs WONWl W #R o hiEEE
=8 N 7. AN RS — =z,
AoKE XEER BlE BET & B RS ke
— =g N N N -
PRFHAZT  BAE 22 Ak AR WEE Bokd &
ya ¥ Y o
WO B s W N W W BRI
-
w i oR 3 ENVIRONMENTAL SCIENCE
( I(_gJ{?J‘N;JgI;:C;: ;(E)Q(ULTJIE) (Monthly Started in 1976)
201544 H15H %36% $F4 Vol.36 No.4 Apr. 15, 2015
£ & TEPER Superintended by Chinese Academy of Sciences
* i PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
i B (UBHEENFE) Academy of Sciences
A6 50 T B 08 A5 P R 2R R 5Y B Co-Sponsored by Beijing Municipal Research Institute of Environmental
WOk o 2% IR OB 2% R Protection
* % WK [ i School of Environment, Tsinghua University
. BAREAE) G E RS E:ll:o(:-m o b g:YE[?rll\It(J 'le-)]l:and f Envi tal Sci (HUANJING
. g ) e s . ite y e Editorial Board of Environmental Science >
JEHTTT 2871 FA (HFE X B It
18 5, R4 : 100085 ) KEXUE) _
M1 .010-62941102 .010-62849343 P. 0. Box 2871, Beijing 100085 , China
1’5E:010—62849343 ’ Tel :010-62941102,010-62849343 ; Fax:010-62849343
E-mail : hjkx@ rcees. ac. cn E-mail :hjkx@ ‘rcees. ac.cn
http : //www. hjkx. ac. cn hitp . //swww. hjkx. ac. cn
H BR 44 3 " & i Published by Science Press
LBt 5 Mo AR AL i 16 i 16 Donghuangchenggen North Street,
WS . 100717 Beijing 100717, China
BN R 23T dvsdbAkenil)— Printed by Beijing Bei Lin Printing House
* 1T 4% i » K i Distributed by Science Press
FE 35 .010-64017032 Tel.010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal@ mail. sciencep. com
iT M & SEZHIRER Domestic All Local Post Offices in China
EsrB&EIT hEERERR S SA R Foreign China International Book Trading Corporation ( Guoji

(L5t 399 f546)

Shudian) ,P. O. Box 399, Beijing 100044 , China

ERRATIS
B E N

ISSN 0250-3301 o

= ) B:2-
CN 11.1895/X ERBEZNKS: 2-821
120. 00 J© ES&EITRS: M 205

BRSNS FET



	2.pdf
	2.pdf
	封底.pdf

	1.pdf
	封面.pdf
	1.pdf




