ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE




w % # 3 $35 % B2

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2014 4E 2 A 15 H

H K

F B FRBE 2 R R G BERFGE - oveesooreesvvnnnns E,THE, BB, SHE, Zik, B, (401 )
AEETIRI PM, | H BB B 4 A AR AE LT IIHT <o vveeeereresees e

........................................................................ B R BEE AR, AR RER BT EEB(411)
JSTHBIX 448 PM, T PM, 755 KT 2 A KL G A PR oo HEH,EZH, A, kA2, ROKIE( 418 )
Jeaiti PM5()WWA%ﬁ*ﬁ%ﬁ{ﬁ&ﬁﬁd‘é%%ﬁﬁ*ﬁ ..................................................................... F#HH , \}J;f}%( 428 )
R IRITE - N L T TR ey T T iTE = 1T R T BNF I B TR (436 )
BRI ATREE - oeeesseeeeessssonss EUE AW, LA, AR kR (442 )
515U 1T DL RUTE R BRLEE TR -ovvvvvvvvosvoononnonnnonn RA A WA, KRR, AR PR E A 451 )
BE TS EREE25 5, PM,, AT LRI BT YA AT oo EB WM AR, £, B T, 4 ( 458 )
P Tl X R PCDD/Fs S5 AT BT B AR -vvvvvvvovooooovoooooe R B, KA Y (464 )
SRR M, HERCE RO RO ST RN - & P Ak, B R 0, oo, H o 8598, W ( 470 )
e Ry a7 e s 1L Wit RER AER Y, XA 475)
P N S T TR D L L s o T T T T T O U HER, Lk, £9F, Bk 481)
U BTG X I BUIRITREARIETITGT «vvveeeerrrreeemmreessnneeanieeeaniiee et WRR L EESE, TRA, BT H( 490 )
MG 5 BRI ST S 2, 0 LU JIRVES I «ovveeneeenseente ettt HA, AR ( 495 )
ARHELIE PN 12 0K BVt RIOREIIREE oo BEX,EAT I AR, A T X (504 )
e BB I TR S LB R BRIIFT +ovverveerveesnnesnnesnnnnnnesieaiesnneens L ETER TZ RS RIS (BIED)
W R UE I D FH R SARTIFIT +vveevveerveeneerseessemsseeneenieensienieens T RN, rHR 2, B, B L ( 520 )
[V SRR T BE-5 3 T S AR URDRE AR S0 A R IR RIFTE oooveeeeeeereeemeeeseeeee B, T, X, K% (526 )
FHHEAT AR 0] 35 AR DR AL R T 2 R A CHR R 52 - AR, FRA L RIRR A NEE, HEE, T A%(533)
CuBr, SRR A AR B ALPEREIFT -oeeeeeeeeeeeeeeeeens AR, B AR, & 7 5R, S KAR BT, A ( 541)
T R T 2 T S RN S TOHLB Y 3 A BRI BRI T oeeveeeeeeeeeeees KM, R, KR, B, XA, R % (547 )
FETF XA B B ZE SN TS e B B B ZR ] vevvveeeeeem et W gl , L (555)
S S (RO ITE S18 /XU o 2 W, B R, BE A, EE(562)
UNGESS IR IR oL IR e Y iy BT T T HEAe For @, PR, A 569 )
STV HOIRH AL L & 3% 1] TR 5w, EE A, BRE kA RER, K 577)
I XSV A T A A R 5 LTI -ovvvvvovossvnsnosnnnonnnn Mok, R ME, HREA, A OLE (585 )
VA TABHLIE T K VB R ERERTSE oo BT KA T EALLHD b, TR 592 )
AU 6 GRS 1 KO0 25 5 5 TR M A oo FUR, HE 8, A R A 4 ( 597 )
R B A KATFUK ) 1t DBPs A BOSRERGIAN oreeeeeeeeeooe HE ok, R R KRR AR (605 )
L 1T L g P 1 G IE STl T o B, i, AR, il EMA(61)
DU PR 22 A AL G REBEETITIY oo evvveeermemeeeemmmree et ettt KREW, FAREC619)
B0 M5 28 5 0 A Y R SRR oo AT B R, E R (626 )
TG 7K A/DAT-IAT RGP IEFRTEA NI FTIE GAEASZLAS  crvverrerrrreerenee VE S A BE , % (633 )
A ) 2 7 S b T 25 P K S T V5 e TR ETIFGY, «vvveeermmmeeenmmmeesnnneesnieee s e W FAM, %% EE5H(643)
SURIRUE AL & T A UK B RRTTE oo X)W, £ B A B ER, B, A, B, 8 651)
AR AL B BT B IR ITIFIY ++ve v evvvrreeeeesennnnnneeeesaiiieiee e e st e e WEE HET A KRED, YEH( 657 )
Lo R i A B oL R L P B F AR, FH( 663 )
S BT B K A B T A T IR BE v veeemmveeesmsmmresnnmeeesnnneee e s i BEAR, AT, MABE( 669 )
ST LA L 30 ) RN GEAEAE -+eereeeeveeoneeeeenenennes IR IR KE Hah, KR AL AAA( 678 )
P 175 8 0 TS S AT B A AR oo BRS, BAK, EAN, kik, R4, FEA (684)
T [ T - 3T 4 8 B AR I S FLES (A ARIIEGE +vveeveeersveessneessnnesssenanieenniee s WM, K E AR T ( 692)
2 1 P25 BT 5 B P ) PCBs 15 YA A BRI T o vveerveereeerseenseenseesseenitenite sttt

...................................................... ABAL RSk BEA R, BRAE TH AL, B0, X, 555704 )
RN RZE T IE LI IFIRIG UL R ZS[B] A7 FEMIFT covveeererrereren s = , EE , IhEAR , ﬁ?( 711 )
PRI T 4 BT T I B IREAE oo ok, E4F, KU, FHE,BE, EAL(TI9)
s V2R 0 0 A - M 505 B SRR U AR woovvvvoooooee @ i, SRR, A5 (727 )
AT W S BT 15 IR BB AS IS LEAE - ovvvvv e FERKE, B R(T33)
Pseudomonas sp. QIX-1 BY5GEALIFPEIFGT - oeemreemeeneennnns JE R AR R e B A X8 AR, EARIL( 740 )
n( NO; -N)/n( Nozi -N) Xﬂ’(ﬁlﬁ‘%%ﬁéﬁlﬁ%%Iﬁ]ﬂ?ﬂ;ﬁﬁ%fﬁﬂ‘]?ﬁﬂﬂ ...............................................................

....................................................................................... BT el #AF, X[l 4, B H, R ( 746 )
BN 1525 B BRI IFGE -ovvvvvevveevvvosssssssssosn BRI R, E AR R ER( 753 )
T SIS S TS 1 )5 TTRITR NN R ET R TVREEY
B3 L6 R AR R P RTRRI] 2 RS oevrvvvevoeeooennes RuE, HRN, WEE, BWA, ¥R, HER(T64)
3 Fh PAEs XFHES| 35 PRV P RNLE SR G PR M FAIFGT. weevevererereremrr e T#H, LFR, ZE4(770)
I P S A L S R WINCE ¥ 1 IR B A, HE KA 2( 780 )
BT A0 I B B A SR IEBHE LB S -ovvvvvvveoososssseeee SH W AR, 30 ( 786 )
A NO P R T HHERE IS orovvvvvvoooooooooosenn kA, BB, WG, RAH, BE(T92)

(HAEEREAVEITIRF (691)  (FRERLA) AERR TR (800) % H.(489,519,591,791)



Vol. 35,No.2

35 4 2 ) B ; 2
20 6 NG Feb. ,2014

ENVIRONMENTAL SCIENCE

ARIETLAASFHAAREITA

SRR TArE! WhRKT T,

(1. HEVEFE RIS S TR R A E T E SR E , F 4
SIE,HLE  266100)

WE. /5T 2010 454 7, 11 AXRIW FKIREEAT T 3 MR TEE, E TR S TS E R E. 45080, &
JEAA . BORENETTALHE. PO} -P, DOP, DTP M TP ¥ & &M ZET /ARl 4ok 4 Afs, 11 Az, 7 A &Ak;
M PP X B KE/MEK A 11, 4,7 A. NO; -N, NO, -N i & A 7 A, 4 A&M&; NH;-N, DON, PN & 4
A, 7 HEAR. 4 ANH, -NR TN (9 E2AFEIRAS 17, 11 HNO; -NA N i EZAFEILAS. NO; -N, DIN, TN 7E3 D2y
BRSAT YR A at R b 48 AR <7 5 T NO, N NH, =N, DON 7E4 . 11 AR ARy 878 7 A MARRsr: 7837 O AR
TR, 3 A2 KA DR REBRER Y B SEAT N, 11 AF¥ & B, 4 ARk

KR LI 1 B REL; SPM; MR = ARME

FESES. X522 XEARIRME. A XEHRS: 0250-3301(2014)02-0569-08

2661005 2. HEEERFFEIRIE S A S B E W ES

Mixing Behavior of Nutrients in Different Seasons at Liaohe Estuary

ZHANG Jin-hua',YU Li-xia', YAO Qing-zhen', TIAN Lin’

(1. Key Laboratory of Marine Chemistry Theory and Technology, Ministry of Education, Ocean University of China, Qingdao 266100,
China; 2. Key Laboratory of Marine Environment and Ecology, Ministry of Education, Ocean University of China, Qingdao 266100,
China)

Abstract: The distribution and species of nutrients in the Daliaohe Estuary were studied in April, July and November, 2010.
Concentrations of nutrients displayed obviously seasonal variability in the Daliache Estuary. Highest concentrations of PO, -P,DOP,
DTP and TP were in April, and the lowest were in July. While the highest PP was in November, the lowest was in July. The contents
of NO; -N and NO, -N reached the highest point in July, and the lowest was in April; however, the highest NH,”-N,DON and PN were
in April and the lowest were in November. The main existing form of TN was NH," -N in April, while in July and November NO, -N was
the dominant. The behavior of NO, -N,DIN and TN was conservative in various seasons; the behavior of NO, -N, NH, -N and DON
was conservative in April and November, while nonconservative in July, which indicated the exist of the extra source in the interior of the
estuary. The SiO}~ of the Daliaohe Estuary was conservative, with the highest average concentration in November and the lowest in
April.
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July,November, 2010 at Daliaohe Estuary
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Fig. 2 Relationships between salinity and SPM in April, July and November of 2010 at Daliaohe Estuary
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Table 1  Concentrations of different P species in April,July and November of 2010 at Daliaohe Estuary/umol-L !

. 4 H 7H 11 A

- AR T AL FHIE AL FHIE
PO}~ -P 0.27 ~3.13 1.70 0.08 ~1.78 0.92 0.30 ~1.74 1.02
DOP 0.57 ~5.19 2.11 0.01 ~1.81 1.02 0.87 ~2.99 1.72
DTP 1.11 ~6.86 3.82 0.74 ~3.24 1.95 2.20 ~3.50 2.74
PP 0.94 ~3.71 2.43 0.88 ~1.87 1.35 0.86 ~4. 47 3.16
TP 2.05 ~11.65 6.50 2.09 ~5.12 3.38 3.06 ~7.37 5.90
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Table 2 Concentrations of different N species in April, July and November of 2010 at Daliaohe Estuary/umol -L !

S 971 4 A 7 H 11 H

-~ AR AL X AE Ak ] SF{E AR AL SFYME
NO; -N 9.67 ~210.2 94. 8 37.4 ~418.4 225. 6 72.8 ~310.4 190. 7

NO; -N 0.02 ~10.2 3.48 1.58 ~17.2 8.33 2.83 ~11.6 7.31
NH; -N 11. 4 ~462. 4 201.3 0.93 ~8.19 4.37 11.1~79.7 49.4
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