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Responses of the Benthic Diatom Commumty to Nutrlents and the Identlﬁchtmn
of Nutrient Thresholds in/ Three Aquatlc Ecoreglons of the Huntai: River

Northeast Chlna ¥ ;@ )
ZHANG Li'%, LIN Jia-ning® , ZHANG Yuarf/ WANC Shu-ping”, ZANC Xiao- mlao 2, ZHANG Xiéo—jié(.) o
(1. College of? Env1r0nmental Sciences, Llaonlng Unlverﬂrlty, Shenyang 110036, -I"'l China; 2% 'Laboratory of Riverine E(ofogl(‘al
Conseérvation and Technology, Chinese Researf'h Ac aden'gy of Environmental Sclences Beijing 100012, (China; 3. College of F iéheries
and ],ulfe Splence Da'han Ocean University, Dalian 116023 Chma)

Abstract Benthi¢ diatom"communities and niitrient gradlents gére investigated from 287 sampling sites in three aquatic ecoregions
(AE) of the Huntai-River to characterize the spatial distribution of nutrients and the benthic diatom communities. Loc ally weighted
scatterplpt smoothing (LOWESS) was used to analyze the thresholds for nitrogen and phosphorus. The results showed that; (D The
concentration of ammonia nitrogen and total phosphorus significantly differs in the three AEs, and shows a tendency of AE I <AE II <
AE M. @ To reveal the structure of benthic diatom communities, various benthic diatom indexes, including the sportive diatom
percenlage, sensitive diatom percentage, stipitate diatom percentage, Pielou evenness index, specific polluosensitivity index (IPS),
biological diatom index (IBD), and generic diatom index (IDG) were analyzed. The sportive diatom percentage varied significantly in
AEI, AEIl, and AE III, with the highest percentage observed in AEII and the lowest in AE I. However, the other six indexes
exhibited an opposite trend. All revealed that AE Tl has been seriously damaged, while AE I is less disturbed than AEII and AE III.
® LOWESS fitting curves show thresholds for ammonia nitrogen (NH, -N) in the three aquatic ecoregions as 0. 13, 0.30, and 1. 98
mg-L™", respectively and for total phosphorous (TP) were 0. 04, 0.06, and 0.20 mg-L~". All results were tested by independent-
sample T tests. This study will provide assistance for effectively protecting the benthic diatom community in different aquatic ecoregions
and also provide a theoretical basis for water management.

Key words : Huntai River; aquatic ecoregion; benthic diatom; LOWESS; threshold
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in different AEs of the Huntai River

2.2.2 BRI RE SR R
B 13 AR B BE A= Y S BT 40 AT L
HERE T B AR Sy Hr , Ik 7 N ESEL,

0 4 L

S M1 (G2 shPERESE E 4 H) . M2 (USRI RE R A
SrEt) . M3 (EARREREEE 43 HE) . M10 ( Pielou 372 B
FEEL) . ML (CRPE 75 Qe BURFE B 1PS) | M2 (fiE 3
YRS IBD) | M13 (RE#ERTEECIDG). HEl 4 7]
W, 7 MEVSBEARFRKESX Z A EES. K
REBEAYIHE 5L IBD LIAh, Hogr 6 MEWSEUE 3 1K
ASIX B4 22 5 B . s s PRk A 4 TUAE 3 K
A X H T, K ARSI f38 s rd: s A 4t
WEETARAESIX X, SUrbes G o, Bm
FEREE A0 L R 15 e UBRFE B IPS | Pielou $45)
FeR . ki B IR R IDG TE/K AR BT 1 2w Tk Ak
BIX, MX. Bk 7 NMEWSEAE 3 NKAESKR
AR AR S HOS P 07 24— B0, i K
A AZ B0 TR & TR AESIX | X, KA
BIXZENF AT

Pearson 54 ﬁ‘*ﬁjgﬂ Klﬂi%%@ﬁ’fﬂ~
KAZS X ZNH, -N | TP E’Jﬁfﬂﬁﬁﬁmﬂjﬁﬂ s
WS HAEA R K £ B X SZNH, N TP E{’J e 72
ﬁﬁmmﬁlm(%z) Rﬂ%kiﬁllz N,H4 N

ﬂﬂﬁi@fﬁﬁi{%gﬁé}tt(P <0.05) /E\Tﬁﬁiﬂ;\éfﬁ
é}tup <0.05)", Pielou 4151 B 6 0 (P'< 0.01) 1y
1L, F@%NH*-WM“E’Jﬂ‘m R é&&ﬁﬁtb
FARE B T ttﬁ%?f‘k 1M Pielou $575] FE & 504
aiﬂ'wﬁ%%mﬁm@ﬁ@ﬁﬁwm*@w
<0.05) iasfitkbd b o ks TP Vi B 19 7 s T
B FTE KAERT X H 5B B e e S
TE TG YA R B IPS SZNH, -N | TP ¥k & it 4t /] 5%
Wi, bt NH, -N | TP ¥R ) LT, a8 stk rd e i 4
LY 5 4 T Y RS B 1PS R 0 A R 1 A8 4k 1B
SIPERESCE 43 L B E N (P <0.05) , T R 15 4L
BRURAE L IPS 3 TR (P <0.01) ; BN E 7
FEA S NH, -NB A IE (P <0.05) ; SUSMERE B
T4y SREME A Y F8 50 IBD L5 TP B34 E, IF
B TP MR TR, SO E Ak 3 o)t Sk ek
YIS B IBD B W PR (P <0.05). XF TR
X, iz shPERE i A 2 L KRk 38 8 45 41 IDG 2 TP ¥k
FESZM i (P <0.05) , FiE TP WREZE R T+, iz 30
PEREEE T X & EJH (P <0.05) , fif 3 & 95 4k
IDG B3 R (P <0.01); Pielou Y%7 45 %k [a] it
ZHINH, -N | TP BY520, Jf-FENH, -N | TP ¥ JE 1)
T B E THE(P <0.05) {80 &0 2, %85
SNH, -NWR BE 2 i 7E K A28 T X5 T IX RS2 A
J), XA RE S KA T X, AKAS I X FNH, -N
W B AN ) A K



114 KA« AR AN [ K A 285 DB S 0T TR ek 388 ) 2 M) B R 4575

1.4
1l 1.0 + \ . 1.0 .
2 10} ) . 5 08} b ) 2 08}
ﬁé 08 = b T E 06 | c R 0st i
206 | !
# a T . % 0.4 . g 04l “V b
% 04 1 . 3 . =z _|_ ¢
02 b & 02 = 02t N
qﬂ *
néﬁ L= 0 | I e ==
02y -0.2 s s ' -0.2 - - s
KEETK KEENRK KESIK TOkERITK kEFIRK KESIK TR TK REERITK KEEIK
012 | S .
- r 6+ a
& 010 a £ b a T . 3
¥ 008 § : o
w 008 4t r =
® B | | | T £ S5t
e 0.06 | - ki1 | " ] F =4 -
3 b * 3 J . ‘ﬂ'] a
£ 004 | bad I \ #
= c kil . #oo40
0.02 | #I & J 1 x l
1 é 2t
0 L L L L i 1 1 3 i i i
hAEETK REHETEK kEEIK KAEETK REHEITEK KESIRK AR K REEITEK KESIEK
5
2 b c
& 4t T I
=
&
- 5
#w 3
2
] ‘ JJCEE*I [EX dcﬂ:f'&‘lllz rktt*lIIlZ
! i .- ’.__.l F ',.l" - =
¥ ‘.: ﬁij_]‘iﬂ’]—jﬁﬂr a’ "'b ,«C‘”%/J\ K- th;’%ﬁ}ﬁ#\ ﬂlﬂf‘ ‘l 3 i
- B4 EAATA A@%a#@zs AREBRWHTHERERREELR &
- F1g 4 Chaxaclerlslms of the seveh dlﬂlom mefrics ahd a companson of the 51gn1ﬁcance in the three AEs of the Huntai River )
SO s L &2 mxms 4\7k$r?§IZNI-F; o S e——
" -“d “ Table 2 Pearson’s correlation between the fiutrients and diatom metrics in the three AEs of the Huntai River
- KR IX KA X KA IX
. ‘ NH," -N TP NH,' -N TP NH," -N TP
12 BTk AE S E A L -0.054 0.278* 0.288* 0.269* 0.023 0.258*
HURMERE B A0 L -0.243* -0.035 -0.099 -0.231* -0.157 -0.122
ARk S E ot -0.244* -0.128 -0.267" -0.134 0.036 0. 087
Pielou 5] 8%k 0.419** 0.071 0. 062 -0.059 -0.304" -0.324" "
RERE 15 YRR AR BK IPS 0.116 0. 042 -0.319"* -0.364" " -0.082 -0.203
TEEAE YIRS 1IBD 0. 129 -0.011 -0.192 -0.253* -0.068 -0.130
RERE B RS IDG 0. 150 -0.124 -0.209 -0. 141 -0.071 -0.379**

1) # 5 P<0.05, * * 35 P <0.01

2.3 AN[EPKAEBXE SRR BE BT FVEZES (P <0.05).

LOWESS 14 il 2 22 BV KT 3 KA S XY
NH, -N., TP # s fAfE 25 (B 5). NH, -NTEKAES
IX, TR, X HSMESHH0.13, 0.30, 3.1 KRR FEIKAEEXEFREERE
1.98 mg-L™" 27 REAS 7RG 56 w41 L F 355 55 i) ARWFE 2] K] 3 KA S IXNH, -N, TP
D-IBI {HZH 8% (P <0.05). TP 7£3 /\7J<élz?é§ WERMMKESTX <KAEBTX < KAFI
XA 50020 0.04 . 0.06, 0.20 mg-L~", fhr ke X, AKAEZS T X DL tR 9 L s 2Rk Sy =, A 3
AR TRREE RN, BRSSPI D-IBLEAFE R 3B, KBS T X DAGERAR W LY =,k



4576 woom B ¥ 38 %
30 %0 100 ARAERI K
70 70t g |
= @ 5 @ z
2 50 | 5 a
40 a3
30 30
0 1 2 3 4 5 0 0.5 1.0 1.5 0 0.5 1.0 1.5 20
NH4*-N/mg-L™! TP/mg-L™! NH;*-N/mg-L™!
wol ks 11 X 70 KA K M R AR TX
60 60
80| o a8 *
5 o - g of <l g %
- ?‘9 e ) 2 a0} 3
w g ° e °
°e o 0t 30 30:9 o
0 ) . X 0l 20}.°
0 0.1 02 03 04 05 06 0 5 10 15 20 0 0.5 1.0 1.5 20 25
TP /mg-L™! NH,*-N/mg-L! TPimgL!
0 STk AL 1 AR BR B R TR ! .
E5 BAMFEAESEERBETH LOWESS B R A | iy 4
P
Fig. 5 LOWESS ﬁm’mg curves’ and nutrient thresholds for dlffetem AEs of the Huntdl River i - ;.*“

O L MR P [T 2 5 T e
PR A, R, Tl ¥ Fﬁﬁﬁﬁ?
Pk AT G T B e A A I Do g
A PR, 5 i W ek

T % 9 AT Y, o R
%ﬁﬁ%i%ﬁ%?itﬁ%%ﬁrﬁﬂ@ﬁ%@}f

mEnﬁWﬁmE#ﬁm%Mkﬂﬁ%%th
S A PRI 5 3 v FE 3 0 TR 20 i K U A
DX B FR R MR BE | BT BONH, -NHR B 38 5 # 1Y 10
£, TP W BEJR G # 1Y 3 A A A, i HL IR B Ak 2 2 3L
BRI D EF O EZE A, 540, BT
FIRESPRA B K BE Ty, R Ts K H b &
Hb & A2 U HE AT, S BOK IR 19 7 3% R B far 3
im[ﬂ]
3.2 TERIIAN[EIZK A 25 X8 FR R R Ak 8 A 52 1
EIPERERE E L BUBMERESEE A A L B
fEBE B 7 EE | Pielou ¥75) B4 KL . R e 15 YL U 48
BOIPS | BEEEAWIFRECIBD | REWEJRIEECIDG X 7 4
AW S B 4 v b S R T IV AT A ) RV 4 A R
fiE , ASHI ST R 3, B 2 T H0 R B 35 K UM ik o
Bt . BB E 4 b, Pielou Y 5] BEFE %L . 4F
FETG YL HURFE B IPS | fESE A Y454 IBD | REiEJE T
BOIDG BB T RS M2 sh Rk i ot
ITE 2PN

z@&ﬁ@ﬁﬁw ﬁﬁﬁﬁ%ﬁ%wﬁﬁm
ﬁ%ﬁﬁ%ﬁf%%i%iﬁ%?ﬁ%¢ﬁﬁﬁﬁ
ot ¥ ey Al R%@@Wmmxmmrm.Lﬁ
R T 40 I A R 6 ST 0 5
R R B, 12 B 7K A 25 T Fp R A, )
KA ZS T A2 32 09 T B B2 B o, T EL7E 3 4
KA R ZEEEIY 5 TP W% IEAR %, f L TP 2

SNBSS A 0 U — D E R AR, AR
B R TS| . BOE BEE | ihesm i

X = BEAR O, S Tl i T 20 B 2 35 T R A e 35 1Y
M5 08 (PT1=3 ) T35 15 H A ek i AR Xk = B 3k A
FEHHAL, A Z K A B X Z A TR, 45
FETG YRR B IPS | REBEAWIFE B IBD | B EE RS
B IDG FEAET L A BRE D v R R Ry )1 )
FERL. REWEAE MR IBD XK B E TR . A
HLIE G e AR AR B A AR R A A i LA 5 1)
FRPER iR AR R IDG LUJE 7K S 4 i 6 ik
@%%ﬂmmmiﬁﬁﬁﬁﬁjﬂmﬁamwmﬁ
PR T R 0T R T Y SRR B TPS FE TR
ﬁ%%%m SRR A TS B IR A £
FERAIRBZ 5 YR, B3R 3 M EBUSTE KA 2
I X 5K, T B 7K A 285 T XK R B AR X 45 22
TEARRI KA ZS X A NH, -N | TP X JEE il ik 98
REIE 8 B AR 5% M A B R AN [) A, e ek 8



11

KA« AR AN [ K A 285 DB S 0T TR ek 388 ) 2 M) B R 4577

HAEARAEZS T XA AZ BINH, -N Y 12 25 2 i, 767K
AS T X P ALZ TP ) 3 R A e JE 38 2K
IDG AXFEAK AR M X AZF] TP /Y B 35 sz . Rtk
EESEREII K AR A X433 3 S NH, -N | TP 1A 25
(5 I P LA S A 55 A B D G ke TR M 2 b 3B
FIE LK A2 R G R Y H 1).
3.3 IR ARZS XM 5 0478 3R 3R B(E
D-IBI 7€ 7K Ji A= 9 2% 3 4 b B 0 8 R T
Z P A 2B, RGBT R A RE
PR X FR B AR AR S 4w R 30 4 S dE B
TR B T A 3] U A 47 RS G e vk A 5 1) A
FH. AREGT LUK i 3 A B 58 % 42, IR LOWESS
H%Dmm%thTmWEﬁmﬁkﬂ3Am
BXMASBEAEFEZE R, D-IBL fEKAER |
EI/JNH+—N TP AR TR AZS T IX. 7J(£:E:ﬁn
X, X TP BI{E 53514 0.04 mg-L~', 0.06
”iﬁ%&m%mﬂmHMNﬁEmME
ML (9 TP F0 B B (131.5 pg-L; L), T
KA IX TP B {E (0. 20 mg-L~ )%mfﬁ"jﬁuﬁ
BRI Black % il RF 435 {4 ML it bR it
E’Jg/\ﬁ@e#ﬁéﬂtk TP R, R TP Iﬂiﬁd}-
14 0. 03 ~ ommthL%@ﬁﬂ3fﬁ$%E
mM%W@ﬁMﬂOM(mm@L>E%U
(1. ﬁ%mrN%ﬁMHﬁMHﬁﬂmiﬁﬁgm
ﬁ/@%mlﬂﬁmﬁzmm‘” R NH; NN/
WH%%@%&WM%?%&“NEWE&%%
e B T AR DR A 0 BB A e
TR AE NN, -N B E 2. ARSI 7E TS0
TSGR Rk S PN, -N B & B (R & 3, % i
fUNH, -NFI{E K 0.43 mg-L~", iZMEAN T AP
AKAST XEK4Z X NH, -NER{E 22 6, 5T
ARAEZS T XL R R ATG Ak e i 5 HA 28
) S 1, SRR — (AR B, AN 2 DA B BLOE AR
PORMRE SRR B Y, R AR K AR S X 5T S
FRERBMEL, T LAAG BT i 9 B AT A 0 9 K AR 7

/\éb.

mg- L

4 i

(1) T8I 3 Ak AR 25 XA 8 57 16 v B8 77 A ik
FrEm HERHKAES T X <KAEBTX < KA
S X P AL

(%EW&%
U ek 0

FAETE bR (B S PERE R T A L
. HARREBE E | Pielou $4]

JEFRER ., R 19 G HUBE B IPS | Bk AR W 45 4L
IBD | FEFEJE TR 4L 1IDG) I7E 3 KA X B FE 2
S s T B2 KA T X < KAES
X < KA MK 72 AL T HAR 6 ARS8
A Z A0

(3) 4 LOWESS 05 FI ST FEAS T 4G5, A B 3
KA KA RESE FINH, -N | TP A9 B AR T,
AAERT X, T X, I K NH,-N B {E 5 5 4
0.13.0.30, 1.98 mg-L~", TP B{H 4 %K 0.04
0.06. 0.20 mg-L"".

il ATFICAE GIS P22 b A5 50 T AL 5ebk
MR ZEARAE B 2 IR T A 4R = 5 B TR RO
JRH
SE
[1] Zhang Y, Guo F, Meng W, et al. Water quality assessment and

source identification of Daliao river basin using r.n__ultivariale

statistical methods [ J ].  Environmental

Assessment? 2009, 152(1-4) ; 105-121." =/

[2] BuHM, Meng W, Zhang Y, et al. Relationshipsu,«f;etwe(:n land
use patterns and water quality in the Taizi Rlver‘ bagin’;"China

[1. Ecologicdl Tndichtors, 2014, 41; 187-197. ‘,j--’ ;

[3] ﬁ*“bk-, ML HOOR, %, RS ”“%/\(Ti’”?ﬁﬂﬁﬁ?
eI /kﬁﬁﬁﬁ/)?ﬂ ,2010,128(12) ; 21-25.

Fu Y'Gy Wel G-J, Zang W. _E et al. Research on contdmlnant

control qudntlty of enle#mg into Huntai River [ 47« Imemanonal o

Journal’ Hy oelectric Emierg) 2010, 28(12): 21 :25.

[4] US Envu;onmental Protection| Agency. Nanonal water q_gallty
inventory: 2000, report[ R]. EPA-841-R-02-001.

US Environmental Protection Agency, 2002.

[ 5] John J. Assessment of river health in Australia by diatom

Menitoring=" and
o I

Washlngton

assemblages: a review [ J].
Studies, 2004, 33(2): 95-104.
[6] thwg. ZRMEEEEFRINGHMBILMR[D].
R, 2012, 1-9.
Shi Q. Research on nutrient structure of multiple diatoms[ D ].
Qingdao: Ocean University of China, 2012. 1-9.
[7] Conley D J, Paerl H W, Howarth R W, et al.
Science, 2009,

Oceanological and Hydrobiological

T hEE

Controlling
eutrophication ; nitrogen and phosphorus [ ] ].
323(5917) : 1014-1015.

[ 8] Groffman P M, Baron J S, Blett T, et al. Ecological thresholds;
the key to successful environmental management or an important
concept with no practical application? [J]. Ecosystems, 2006,
9(1): 1-13.

[9] Smith AJ, Tran C P. A weight-of-evidence approach to define
nutrient criteria protective of aquatic life in large rivers [ J].
Journal of the North American Benthological Society, 2010, 29
(3): 875-891.

[10] Zheng L, Gerritsen J, Beckman J, et al. Land use, geology,
enrichment, and stream biota in the Eastern Ridge and Valley
Ecoregion; implications for nutrient criteria development [ J].
Journal of the American Water Resources Association, 2008 , 44
(6): 1521-1536.

[11] Chugeve R, Nygard H, Vaititte: D, et al. Application of signal



4578 I A 38 &
detection theory approach for setting thresholds in benthic quality of environmental thresholds for nitrogen and phosphorus in
assessments[ J]. Ecological Indicators, 2016, 60 420-427. streams[ J]. Journal of Environmental Quality, 2012, 41(1) : 7-

[12] Black R W, Moran P W, Frankforter J D. Response of algal 20.
metrics to nutrients and physical factors and identification of [23] ki, T)bk ST, A DY AL IAT I d £ 24 A Y o Bk v R 0T
nutrient thresholds in agricultural streams [ J ]. Environmental M RSN FRIKRR[T]. ]ﬁﬂ JAERE, 2015, 27(5) ; 829-
Monitoring Assessment, 2011, 175(1-4) ; 397-417. 839.

[13] Cao X F, Wang J, Liao J Q, et al. The threshold responses of Zhang H, Ding S, Zhang Y, et al. Assessment of the fish index
phytoplankton community to nutrient gradient in a shallow of biotic integrity and its relationship with environmental factors in
eutrophic Chinese lake [ J]. Ecological Indicators, 2016, 61 . the Xiliao River Basin[J]. Journal of Lake Sciences, 2015, 27
258-267. (5): 829-839.

[14] gk, AT, BE, S5, JET MhA Rk BE A9 = IRoK e AR S [24] RARW:, THEHE, T, & BT RERMCH HESI Y
S BB, r“ﬂuﬁ%ﬁ 2016, 27(8) : 2670-2678. SE L E RV B —— AP R LR I [T]. R
Tang T, Ren Z, Tang T, et al. Total nitrogen and total JHAEZAZAH, 2010, 21(2) ; 483-488.
phosphorus thresholds for epilithic diatom assemblages in inflow WuD H, Yu HY, Wang H Y, et al. Estimation of river
tributaries of the Three Gorges Reservoir, China[J]. Chinese nutrients  thresholds based on benthic macroinvertebrate
Journal of Applied Ecology, 2016, 27(8) : 2670-2678. assemblages: a case study in the upper reaches of Xitiao Stream

[15]  J&, B2, AT, 4. jﬂl%@[Xi?}ﬁ? B KA = &4 in Zhejiang, China[J]. Chinese Journal of Applied Ecology,
IR R WSS A I 25 RRAE e HOR R [ )], B R 2010, 21(2): 483-488.

2016, 37(3) : 873-883. (25] ZEEML, A, XR=, 4. TSI B
Zhou C, Wei J J, Fu L, et al. Temporal and spatial distribution WK AR [ T]. BRI 2AIESE, 2012, 25(8).: 852-
of environmental factors and phytoplankton during algal bloom 858. = .y .f"'..-- -

season in Pengxi River, Three Gorges Reservoir [ J ]. Li G C, Wang X, Liu L'S, et al. Bioassessment gﬁiﬁrailer“qualily
Environmental Science, 2016, 37(3) . 873-883. based on diatom index of biotic integrity in the upstream of Liaohe

[16] fEA, AW, KT, % TREEKIERE B E 25 *’]#ﬁﬁﬁ&g River[ J]./ R.esearch of Envnronmental Smences 2012,*’25‘(8)
BEHIFRT]. HERE, 2016, 37(5) ; 1742-1753. 852-858, I \ ' A
Ren J, Zhou T, Zhu G W, et al. ““.Communif;f‘ structure [26] Fore L, S Grafe""AC " Using' diatoms to assess “the _bﬂ;iog}i"al
characteristics of dlatum in reservoirs 10(ated in the south of i condltmn of ldl‘ge nve£> in Iddho (U.S.A)TTT. F‘l:pbhwater

.,-'Thangeu PI"OVIII(’P Chlna and its rontrol fai*toN { J,ﬂj‘ Blology, 2002 7247 ( 10) 2015’ 2037.
Env1ronmentdl S(':lence 2016, 37(5) : 1742~ 1T53 f"’ - [27] #&Afh, 5‘%:@ HrwE. &{‘I{;.Lb%kétﬁéj\l:ﬁmm H iﬁ’ﬂ "y

(17 i, T e, . DR 2 MR 224, 2007,127(6) 9 9114918, .
%‘H/J(ﬂ ?ﬁ“n[]] WERL2# | 2017, 38, d01 10. 13227/J Meng W él)ang Y, 7hen~f B H. Study of aquallc ecorevl_dp in
h]kx 201701124 ,l”l ' | "J Liao Rlver Bdsm[ J]. Acta S¢ientiae Circumstantiae, 2007 , 27

., Zdn'g XM, thmg Y, Lin J N, et al. Impact of tale ore mlmng (6):911-918.
| on penphytqm community structure and water envirefment-f=J” T [28] EN 13946-2004 Water quahty Guldan(‘e standard for the routine
] Envlﬁ)nmcntdl Science, 2017, 38, doi: 10. 13237/ (B sampling and pretreatment of benthic diatoms from rivers[ S].
hjlkk. 201701 124._‘ [29] EN 14407- 2004 Water quality-Guidance standard for the

[18] Omernik J M. Ecoregions of the conterminous United States[ ] ]. identification, enumeration and interpretation of benthic diatom
Annals of the Association of American geographers, 1987, 77 samples from running waters[ S].

(1): 118-125. [30] Srmise. oENROKEGE: UG- (hog) [M]. dt

[19] ZE®Je, T#, iz, 5. KFMREARKASX EPT #f a0 BhEE R, 1995,

PRI 2 AR T ], REERF2AEST, 2015, 28(12) ¢ 1833- [31] SrrusE, 5o PEBOKEE: BHE&-6EET(PaM)
1842. [M]. dbst, Bles L, 2004.

Li F L, Ding S, Zhang Y, et al. Spatial and temporal [32] HERWREEGRY R, AKMEAREN S FEIM]. (5Bl
distribution of EPT community in different freshwater ecoregions fR). :ﬂﬁi’ﬂ TR E IR AT, 2002, 12.

in Taizi River Basin[ J]. Research of Environmental Sciences, [33]  JA%, WA, #XEw, S5 03RO I OR W AR AL Bk
2015, 28(12) : 1833-1842. E’\Jﬁ“}HEtE’&[J]. HESRL2EMESE, 2013, 26(4) : 410-417.

[20] FE=W, ki, Bk, . KFMREORN RIK A X A28 Zhou Y, Qu X D, Zhao R, et al. Standardized methods for
V&0 A 5 35 R 1 1Y e ek [J]. %85 Bl 5T , 2016, 29 selecting reference and impaired sites to evaluate river health[ J].
(2):192-201. Research of Environmental Sciences, 2013, 26(4) : 410-417.
Wang Y T, Zhang Y, Gao X, et al. Analysis of fish community [34] %éa;r LS SN fE}fﬁ AN SE B PR R R VT
distribution and its relationship with environmental factors in ISR [ 1], AEZS24R, 2010, 30(21) : 5736-5746.
different freshwater eco-regions of Taizi River Basin [ J]. Pei X J, Niu C J, Gao X, et al. The ecological health assessment
Research of Environmental Sciences, 2016, 29(2) . 192-201. of Liao River Basin, China, based on biotic integrity index of fish

[21] Cleveland W S. Robust locally weighted regression and smoothing [J]. Acta Ecologica Sinica, 2010, 30(21) ; 5736-5746.
scatterplots[ J]. Journal of the American Statistical Association, [35] GuQ W, Wang H Q, Zheng Y N, et al. Ecological footprint
1979, 74(368) : 829-836. analysis for urban agglomeration sustainability in the middle

[22] Chambers P A, McGoldrick D J, Brua R B, et al. Development stream of the Yangtze River[ ]J]. Ecological Modelling, 2015,



114

4579

1S4
-2

KA« AR AN [ K A 285 DB S 0T TR ek 388 ) 2 M) B R

Catena, 2016, 144 84-93.

[36]

[37]

[38]

Coste M, Boutry S, Tison-Rosebery R J, et al. Improvements of

318 86-99.

Luo K, Hu X B, He Q, et al. Using multivariate techniques to [39]

assess the effects of urbanization on surface water quality: a case the biological diatom index (BDI) : description and efficiency of
study in the Liangjiang New Area, China[J]. Environmental the new version (BDI-2006) [ J]. Ecological Indicators, 2009,
Monitoring Assessment, 2017, 189(4) . 174. 9(4) . 621-650.
Bellinger B J, Cocquyt C, O’Reilly C M. Benthic diatoms as [40] WuJT. A generic index of diatom assemblages as bioindicator of
indicators of eutrophication in tropical streams [ J ]. pollution in the Keelung River of Taiwan [ J]. Hydrobiologia,

1999, 397. 79-87.
[41] Kelly M G, Ector L. Effect of streamlining taxa lists on diatom-

based indices; implications for intercalibrating ecological status

Hydrobiologia, 2006, 573(1) . 75-87.
[J]. Hydrobiologia, 2012, 695(1) : 253-263.

Shi D M, Wang W L, Jiang G Y, et al. Effects of disturbed
landforms on the soil water retention function during urbanization

process in the Three Gorges Reservoir Region, China [ ] ]

.-"-P- I‘_‘
- ™
F F i J.‘I ..!Ip—'
] A
- | i § -
| b I S —
L I3 ; — -
i.” o I| 'ﬁ “ *,-"". / | Il:.
- - I A i
~ if i s
III .I I !Lu‘ - / ’ H| “ _J"-i -"_.j "-f{
P I ; = -
| ., # |‘I r:: 2 .* v .‘l J?‘I |
& & ¢ ¥

...-"Il l .-"; 7 ¥ 'y
- ! - | Jf (___,‘ 4_:;;‘.«-!.' Ll y .
i "‘F_ / II| - I‘ i o "‘f"_' i f el | "‘:* - s
| { || -"". & N | & | | r__.H
A | oA i F | ] _‘.ll""III
- il | i . £ i d s
5 |f !I" ! | = -"” |' 3 | J_'_,-"‘ v o
d, i r 3
AL R i 47
I. l-i.—
i & !'I" -'1- ;



HUANJING KEXUE Vol.38  No. 11

Environmental Science ( monthly) Nov. 15, 2017

CONTENTS

Development of a Non-Road Mobile Source Emissions Inventory for Tianjin «++etsveeeseseessssrmsimmimiimiinn s ZHANG Yi, Andre Michel, LI Dong, et al. (4447)
Spatial Simulation of Black Carbon Concentrations Based on a Land Use Regression Model and Mobile Monitoring over Shanghai, China —+«essereeseeresemenenememeneninnninensincnenen
............................................................................................................................................................... PENG Xia, SHE Qian-nan, LONG Ling-bo, et l. (4454)
Characteristics and Sources of Elements of a PM,, Measurements from a Typical Industrial City in Eastern Hubei Province +++++ ZHAN Chang-lin, ZHANG Jia-quan, ZHENG Jing-ru, et al. (4463)
Characteristics and Source Identification of Carbonaceous Aerosols in PM, 5 Measurements During Summer and Fall in Changzhou ++ YE Zhao-lian, LIU Jia-shu, LI Qing, et al. (4469)
Characteristics and Sources of Water Soluble Inorganic lons in Fine Particulate Matter During Winter in Xuzhou — +vereeseseesresseeeeenes FAN Mei-yi, CAO Fang, ZHANG Yuan-yuan, et al. (4478)
Physiochemical Properties and Sources of Atmospheric Particulate Matter During Pollution Monitoring in Nanning, China ~ «++eseseeseerees LIU Hui-lin, CHEN Zhi-ming, LI Hong-jiao, et al. (4486)
Concentration and Size Distribution Characteristics of Culturable Bioaerosols at Various Air Quality Levels During Fall and Winter in Xi’an, China «erereereererememensnmenenenninennnen
.................................................................................................................................................................. LI Wan-xin, LU Rui, XIE Zheng-sheng, et al. (4494)
Distribution Characteristics of Chromophoric Dissolved Organic Matter and Nutrients from the Yellow Sea and Bohai Sea in Autumn «+++++ TANG Yong, SUN Yu-yan, SHI Xiao-yong, et al. (4501)
Characteristics and Risks of Heavy Metals Content in Surface Sediment of Tidal Flat Areas in Eastern China »««+«+esseseereereeercneens ZHANG Ming, BAO Zhen-yu, CHEN Guo-guang, et al. (4513)
Heavy Metals in Sediments from the Haizhou Bay Marine Ranching Based on Geochemical Characteristics LI Da-peng, ZHANG Shuo, ZHANG Zhong-fa, et al. (4525)
Major lonic Features and Their Possible Controls in the Water of the Niyang River Basin «+t+toveeeseeresersisineniiinn ZHANG Tao, CAl Wu-tian, LI Ying-zhi, et al. (4537)
Vertical Distribution Characteristics of Fe and Mn in Subtropical Reservoirs During Summer YANG Si-yuan, ZHAO Jian, YU Hua-zhang, et al. (4546)
Occurrence, Distribution, and Ecological Risk of Antibiotics in Surface Water in the Liaohe River Basin, China ««+-«+eseesveeereeees ZHANG Xiao-jiao, BAI Yang-wei, ZHANG Yuan, et al. (4553)
Effects of Optimized Fish Farming on the Sediment Nutrients of Eastern Lake Taihu «+xreereeresesrerenerninennins HE Xiao-wei, CHU Yu, ZENG Jin, et al. (4562)
Responses of the Benthic Diatom Community to Nutrients and the Identification of Nutrient Thresholds in Three Aquatic Ecoregions of the Huntai River, Northeast China ~«««esessessesreeenees

-+ ZHANG Li, LIN Jia-ning, ZHANG Yuan, et al. (4570)
Impacts of Environmental Conditions on the Soaking Release of Nitrogen and Phosphorus from Cynodon dactylon (Linn. ) Pers. in the Water-level Fluctuation Zone of the Three Gorges
- XIAO Li-wei, ZHU Bo (4580)

RC‘SCWOiI R(‘.‘gi()ﬂ ........................................................................................................................................................

Effects of Soil Microbial Diversity on the Phosphate Fraction in the Rhizosphere of Phragmites communis in the Yeyahu Wetland in Beijing, China
........................................................................................................................................................................ TENG Ze-dong, LI Min, ZHU Jing, et al. (4589)
Nitrification and Denitrification Potential of Benthic Sediments in a Suburban Stream under Intense Human Disturbance Scenarios ««+++++++++++ LI Ru-zhong, ZHENG Xia, GAO Su-di, et al. (4598)
Distribution of External Phosphorus in the Sedimentary Phosphorus forms Under Different Disturbances »«+«+xssereereseserenesenineneinnes CAI Shun-zhi, LI Da-peng, TANG Xin-yu, et al. (4607)
Effect of Elodea nuttallii-Immobilized Nitrogen Cycling Bacteria on the Mechanism of Nitrogen Removal in Polluted River Water +=+ WANG Hao, LI Zheng-kui, ZHANG Yi-pin, et al. (4617)
)

)

)

Zero-Valent Tron (ZVI) Activation of Persulfate (PS) for Oxidation of Arsenic ( V') Form Aqueous Solutions - ZHOU Zi-mai, DENG Wen-na, YANG Yi-lin, et al. (4623
Removal of Antimony from Water by Nano Zero-Valent Iron/Activated Carbon Composites JIANG Ting, BAO Yue, LI Wei, et al. (4632
Effect of the Flow Patterns of Main-stream Reactors on the Efficiency of Nitrification Enhancement with Bioaugmentation =«++«++«+s+ssseeseeeess YU Li-fang, DU Qian-gian, ZHANG Ru, et al. (4641
Effect of Temperature on Nitrogen Removal Performance and the Extracellular Polymeric Substance (EPS) in a Sequencing Batch Reactor (SBR) +«+rersssereresssssssssimnsisninssininsiinins
...................................................................................................................................................... SUN Hong-wei, CHEN Cui-zhong, WU Chang-feng, et al. (4648)
Effects of Temperature on Shortcut Nitrification and Nitrification Activity of Nitrification in an Intermittent Aeration Sequencing Batch Reactor ««+«+sesserserseresemensnsiiniininnsininsnne
............................................................................................................................................................ LIU Hong, PENG Yong-zhen, LU Jiong-yuan, et al. (4636
Nitrite Type Denitrifying Phosphorus Removal Capacity of Cycle Activated Sludge Technology Processes Under Different Inducmg Patterns «++e+ee MA Juan, WANG Jin, YU Xiao-jun, et al. (4664
Laboratory-scale CANON Processes Applied to Wastewater Treatment Plants + LI Dong, ZHAO Shi-xun, WANG Jun-an, et al. (4673
XIN Xin, GUAN Lei, GUO Jun-yuan, et al. (4679

)
)
)
Effects of Magnetic Activated Carbon with Different Particle Sizes on Sludge Granulation in a SBR System -+ )
Storage and Reactivation of Anaerobic Ammonium Oxidation (ANAMMOX) Sludge at Room Temperature ««+++s+sssserereesssssuseennnensnnnnes HUANG Jia-lu, WANG Xiao-long, GAO Da-wen ( 4687 )
Microbial Population Dynamics During Sludge Granulation in a Simultaneous Nitrogen and Phosphorus Removal System GAO Jing-feng, WANG Shi-jie, FAN Xiao-yan, et al. (4696)
)
)
)
)
)
)

Anaerobic Reduction Process Characteristics and Microbial Community Analysis for Sulfate and Fe( I ) EDTA-NO/Fe( 1) EDTA «+rereeeevsesvevsvenenenen ZHANG Yu, WAN Fang, ZHOU Ji-ti (4706
Treatment Efficiency and Microbial Community Diversity in a Magnetic Field Enhanced Sequencing Batch Reactor (SBR) = «++esseeeeeees GENG Shu-ying, FU Wei-zhang, WANG Jing, et al. (4715
Molecular Research of Acid-Generating Microbial Communities in Abandoned Ores in the Waste Dump of an Iron Mine in Anhui Province -+ DU Ze-rui, HAO Chun-bo, PEI Li-xin, et al. (4725
YANG Hao, ZHANG Guo-zhen, YANG Xiao-ni, et al. (4733
WANG Dan, HOU Zhen, ZHANG Qi, et al. (4747

Microbial Community Diversity and Differences in Cellar water of Typical Rainwater Harvesting Area

Impact of the Biodegradation of 6:2 Fluorotelomer Alcohol on the Bacterial Community Structure of Surface Sediment

Degradation Process of Exogenous Naphthenic Acids and Their Effects on Microbial Community Structure in Soil = «+«+eseeseereeeerersenens LIU Yan-qiu, ZHAO Yan-ran, LIU Meng-jiao, et al. (4756

Identification and Nitrogen Removal Characteristics of the Heterotrophic Nitrification and Aerobic Denitrification Bacterial Strain DKI — +xesseseereesserereneneninenenennnninensinnenen
......................................................................................................................................................... MU Dong-yang, JIN Peng-fei, PENG Yong-zhen, et al. (4763

Mercury Release Flux and Its Influencing Factors Under Four Typical Vegetation Covers at Jinyun Mountain, Chongging «+:«+«+sssssseseeseereeneeses YANG Guang, SUN Tao, AN Si-wei, et al. (4774

Short-term Effects of Nitrogen Deposition on CO, and CH, Fluxes from Wetlands in the Minjiang River Estuary ««+++-+- * LI Dong-dong, TONG Chuan, TAN Li-shan, et al. (4782
Effects of Plastic Film Mulching on Methane and Nitrous Oxide Emissions from a Rice-Rapeseed Crop Rotation SHI Jiang-lai, HAO Qing-ju, FENG Di, et al. (
Assessment of Pollution, Sources, and Risks of Polycyclic Aromatic Hydrocarbons in Soil from Urban Parks in Xi’an City, China ZHOU Yan, LU Xin-wei (
Spatial Distribution of Soil Particles and Heavy Metals Under Different Psammophilic Shrubs in the Ulan Buh Desert DAI Yu-jie, GUO Jian-ying, DONG Zhi, et al. (4809
Effects of UV-B Radiation on Soil Carhon and Nitrogen Transformation under Different Soil Moisture Contents from Two Paddy Fields +++ JIJANG Meng-die, WANG Qiu-min, XU Peng, et al. (
Various effects on the Abundance and Composition of Arbuscular Mycorrhizal Fungal Communities in Soils in Karst Shrub Ecosystems s
............................................................................................................................................................ LIANG Yue-ming, SU Yi-tong, HE Xun-yang, et al. (4828)
Remediation of Cd/Ni Contaminated Soil by Biochar and Oxalic Acid Activated Phosphate Rock «++eeseereesesresenenseneneniiiincnnnnn DUAN Ran, HU Hong-qing, FU Qing-ling, et al. (4836)
Effects of Repeated Freezing and Thawing and High Temperature Aging on the Solidification and Stabilization of Arsenic Contaminated Soil ~ «++++++- YANG Jie, QIAN Zhao-qiu, WANG Jing (4844)
Evaluation of the Combined Removal of Heavy Metals by Saponin and Citric Acid from Municipal Sewage Sludges and Metal Stability Features »«+«ssesereereeresemenensennenensnninennsne
YE Tao, HUANG Li, ZHANG Ke-qiang, et al. (4850
Interactions between Goethite and Humic Acid and the Stability of Goethite-Humic Acid Complex WANG Rut, ZHU Chao-ju, XIANG Wen-jun, e al. (4860
Contents and Health Risks of Organic Phosphorus Esters in Plastic Runway Products — «+«+sseseessesresssssmsnnmninssne YIN Hong-ling, LIU Qin, LIAO Lin-qun, et al. (4368
Effects on Physico-chemical Parameters of Glycoside Hydrolase Family 6 Genes During Composting of Agricultural Waste CHEN Yao-ning, GOU Yu, LI Yuan-ping, et al. (4874
Effect of the Food to Mass Ratio and Hydraulic Retention Time on Hydrogen Production from Fruit and Vegetable Waste ~ «+e+seeseseeveeenes LI Biao, KONG Xiao-ying, LI Lian-hua, et al. (4882
Comment on Sensitivity Analysis Methods for Environmental Models «+-e+sssserreressemenensssnsnsmnininn e CHEN Wei-ping, TU Hong-zhi, PENG Chi, et al. (4889

)
)
)
)
)
)



	Binder1.pdf
	封面.pdf
	中文目录.pdf


