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Tablé 1 Source of experimental dust

wm B R R R R KB A B
15 WEN HREKFRIEHIE 13°28'06"N, 112°08'10"E
25 HAAHET X ERRZRAD + 40°04'57"N, 94°40"48"E
35 ISR T B 94 IX 65 HK 98 8 2 1F 45 At 42°43'752"N,115°51'974"E
45 WEH AREARRUE 2 H 38°02'314"N,105°05'293"E
55 WAREHF G 36°04'57"N,120°24'57"E

L2 XBHFRERMRRRES

TR, 2 FhRETRE— I 4E M B B, (Chaetoceros curvisetus ) Fl/Nf £ P8 (Chaetoceros minutissimus ) B M FH
BiEwAEE, 1 FHE—— R B (Prorocendrum donghaiense) 2 N1 52 B 1, 3X 3 Fh B 35 i 2 By
BBl HRAETHRBERFE - BENRTEFESABERY 5 IRERXEBERRERLRE,

LIRA—REERE. B ALRES mg, SR AZ 121 CHEXEZH 50 mL BHAEHRXEF,
A 45 mL 85FRE RSN 2 F . DRAKEB KB H #3E7E, AW HE NO KEH 48 pmol - L7,
PO{™ ¥ & R 3 pmol « L™, SiOf " WEH 48 umol » L' R EFET L ) REG KRB IMEFEFRE R
BHMEERLAKTE. FFRAXEEKYA GF/C HBAEEBLESE,121 C.15 min HEXE. 2 fExE
AR BIEEA 3 RO ET RIS, BER 3 A EH. H M (LRH-250G B, " REFRRI 4
PSR EFREE (201D C,RENEARTNRITE, AR 6 000 Ix, Mk 12h ¢ 12h, L5 A
H(10+1) d. R EH 9:00 ARHIH(TD-10 £, £ E Turner 2 &) 4 =) B %W E & KO0 E, W &5 5%
BIXBEEZEF 3 RLIRS, YEERFOCER G .

1.3 AR HELE

WhRESMBENETREERTENNE . SRR 0 g ARBEHH D LHEZETRZBH P, FMA
200 mL #9f Milli-Q #ikK Uk B WA KBRS MABRKGH . EBEHN 25 C,REMERH 92K -
min”' & TRGHE LY ERSTHEFRTR, KRG E 48 h, KRGS K)G, W REHBSHA 0. 45 pm
IR, WP E NO;  NHS,PO;™ ,SIO; R E T 6% 4 BT (DX-3000 B, REME A A4, ik
WP H Fe RARBRBESH FRIENT500a B, RERERCAFEFOWE.

L4 BELBRIWAE

RPAERKMRMMEERMA TR B, = B, X e, K B, HAEKFFRIT BN EY &R, B e BB E
PR, IR BUE R A A AR K R R NME B KR R B R R AR LAAR X I iR SR AR R
FEXS A&, LARSS (8] A8 AR AT o EAT SR Ak 5113, [ U378 i AR B R 2R B OV AR X L AE R 3R

LB G AT G TR SPSS13. 0 #47. MM ERRAEREH 3 M EREFNEELN T,

2 HREWHE

MAB BT R H 48 h BIKEF R EFRIL R Fe MENE 2,
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®2 DEBRHBhKEHFHERER Fe RE (pmol - L7' - g7')

Table 2 The nutrient and iron concentration in water 48 h after dust is addied(gmol « L' « g™}

ViR S NH{ NOy POj~ SiOf™ SOf~ Fe
15 3.577 10, 505 Ein) 2.075 13. 675 0. 027
25 4,756 5.251 KA H 0. 165 35,228 0. 028
38 3.117 3.923 FA 0.191 5. 870 0. 062
45 2.104 6.626 K H 0,662 9.478 0. 004
55 19. 064 9.707 1.946 0. 806 91. 329 0.043

2.1 FRADEMNMAEREKOEE

EATEMEFREN AR LN/ NATRERWTRME 1 iR, KRAHZE.S ARNPLHELR
AR BATHK/MTEBAARREREK R 3 SHN HALRAMEREREE LS 3 REBK
RERERETRERN S SULHWEBAMNES S REBEHME. AN T VLN LRARL M EBRNE
KEEENERTHRAES. HPF.5 SVANNMERERNEAERARVEE HEZRTFHREHE
3R/MABEKAERKEIRFEEN, BRMFERIOCERE 12. 8, X SHMBHMARARTHEN Fe S &
BRAX.S SUPLERH LR RREE LT 19. 064 pmol « L7« g7 A HM YRR K ER 10 4,
AN Fe S RBUMRT 3 SWA, 1,24 SPALKETERE 1 HEUEGE ;1 SUAM/ M EBEER
MR AR B AR 7E5E 3 RAMA BRI AKX B B R E N, BEMEERIOCER 7. 8; X MAKEREK
HETESH 3 KA BB AR BT RFEON 4.5,

ERMEFENARD LN /DABRARNYPEWNE 2 iR, EEEFRENEZGT . BRENS 54
HERHS, KA ERHAEPDATREERERE EAWEEHRAHARE T RAR R, XAV L PRE
Fr £k i TR B B SR KR BB SR OK P T R AR B AR HAE BN . B 5 S W AR M B ERER
AHYEENEWE, XNEAT S SYLRAEEIRLEFLEMRX, T HERFRRMES SYLHFEH
R BT A Fe SM% T HAM U R & LBR TN/ B3804 KA LB (R 21 A .
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Fig.1 Effect of dusts on Chaetoceros minutissimus Fig. 2 Effect of dusts on Chaetoceros minutissimus
growth with out nutrients added growth with nutrients added

2.2 FAEBVENEEAERNEKNEN

WA 3 BN EXRFHE,S MY LLBRACEN RANREABENEREERAHE EABES.
EMAVARHREN 2d B REAEREERHEK B MPMYP AN LHRARNE I RHANER, H)
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BV VRN X SESE A BB E . M RE, RO RmY AR L BRAES 3 RERKKIHRLK, A
355 SR BARES 4 RABEE NS 3 REF, B 1,2,4 SU LR HHXEEFOCET S
RETFE,E8 5 RAMMERKATEERRLERTHEA. RE 355 S5 RAMLE 3 SBET
S, X5 3 SRR Fe SBEMA X3 SUDLMAHEYE Fe £ i 48 h J5i5F] 0. 062 ymol »
L' eg B 1,2 804K 3F.4 SUALM 5 EEA Wi e A RN ERABRRBREER. X
S TEREKEE, BERBBEAME, TUMBER . TRKERBARZL.
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Fig. 3 Effect of dusts on Chaetoceros curvisetus Fig.4 Effect of dusts on Chaetoceros curvisetus
growth without nutrients added growth with nutrients added

2.3 ARDENFERRREEKNRTE

ERGRINEFRNARY AN ARGEFEARKOERMME S FR. ZRIFBZE, FMYLK 5 1%
BARMBEAFHRERFELEREFERATFARENER R 3SR BAN, KALBANBERER
BEMAES 2 REPBREREEETHE:3 SHEL 2 R~F 6 REERAERKEEHERHER K
Lo EEREN 3 SUATENE Fe MEREHE NBRERNEWERE . EXBIFIHAFT4d N BINT
VEMERAHAERFENEREEZENE S THEAR.

ERMERLERRADEMAEBFEREERNOEWNE 6 Fin. EEERLRAET, BRI K
WHEARGEKEERAVAENEWE. £XRNENILEK,FTHE LKA KA 5 56 E LT LR — 8
K., B K. EFMPEHERHAMERBES BRHEN, KBS EBATES 6~ 7 RIEERKOE
WA TR, FTRERES 7 REFRBLEA NI T LLBEMA K, FEORE R BAERKZIMEEE 7 X5
R 843 S By 241 B AR I PR O (I A 2 A R E — R B KT b 5 T B R VPR 8 X MRS B R R 3R O A TR
ZHA X HRRINT 5 S i 5550 41 IE MR 8 5 A RE oM HO R R B v B B SR 8
XRS5 SYPAMERMAENE Fe HFREFA X,
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Fig.5 Effect of-dusts on Prorocendrum donghaiense Fig.6 Effect of dusts on Prorocendrum donghaiense
growth without nutrients added growth with nutrients added

2.4 BRBEHEKBOLERE

FIMEARHTRAAERBEAMTEVAEMN 3 MMEERRE KPR LA R, RFINE R
ATFEDAERFMPALRBXHY L. ERFESWEANY L REH O BRI E RBAEREER,
Tedk A BB AR KRR 5 SW ARG TN AN R KB AR A KR . 28~0.32)/d,.2 535
METHRA,1 B8R, SAVAM DM EENLERERSESRABRENRR . REKN Y 5 50U 4,
0.38/d, kN 35:0.33/d,1 5.2 54 5N 0.29/d; H F XA 0. 26/d). MREGEF RN W
BHLEMP LSRN A RKERIER S 5.0 0.21/d, AR MU 893 BALEAE 1~4 B b i 7R st
FEERPENERSAEHBNEHER BER 450.26/d). RERE . AREXSF—-FHYLHRNE
BEAFAR, ARRBEHY LN FA—-FEROEEREFEN, IRTRLAGNEYERERNZERI T
BEVLMERAXR HAETRUTHABNINEREFRL TR VAT HEY AT ER SN EEELE,
REY LT ELE PR ' ‘

EERBFEFMFTE O IHMBENLERRUAFTMESR LN D ERS IEEA BRI LERE
WARIE RN T 2 L4, K0.58~0.62)/d, MY LERAMYPLBE LR, HALEERLTLE
WS T WA MBI e A BN AERRAERAIE . R B0 A K AW LR 0 & F 2had 3%
MTHE 26, SMEETNS, RARNS SWANLBRALERREZFRE, K 0.48/d, X AT LR FMEK
BERHBSVAEBHNEFRLBNEANSER. HBEAAKAFEMERLNG, X 5EEMBRAREEREE
BARR, L E 3 FE 4 AIEFREN . MABENERARE 2 4 F0E RSN, HERPARK, B
YRR A I A 2 O, X — B R IT IR AR R PR B B AR A R AT .

£33 IAEMTHEMITEDLARMEY R4 FMEREMATEDLABRMEY

SR ERER(D) ERAILERER(d)
Table 3 The specific growth rate of algae without Table 4 The specific growth rate of algae with
nutrients added in the exponential growth phase(d™") nutrients added in the exponential growth phase(d™')
B O dEA 154 254 354 454 554 ¥ R XME4 154 2854 354 484 584
EHAEHR 0.27 0.32 0.28 0.28 0.31 0.24 REMER 0.61 0.61 0.62 0. 59 0.58 0.59
INFEHE  0.26 0.29 0.29 0.33 0.29 0. 38 MNIEE 0,27 0.28 0.26 0.29 0.28 0,48

KEEPH® 0.20 0.23 0.24 0,25 0.26 0.21 FEFETFE 0.38 0., 40 0.42 0.37 0.37 0,38
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3 4 ®

DAEABRMEFEWENT, S YL Xt sk A £ %8 (Chaetoceros curvisetus) , /N £ 8
(Chaetoceros minutissimus) f 7R g R B % (Prorocendrum donghaiense) B W B W FH/ER, HWHEEE
FEWR, MG ZEMPEEmATEL R RS, DAL BEREBENRAET M. VMRS
AR R R R SRR RFAMAFER. '

DERMBFRLMBELT .5 AV RMRM 3 MHRENERYAEEE, RULEEFRLEL, 0
BRESERLSEALENBEAT . UANBHRRFHEVERNE A EE.

DEREFLAMBT NSV 3 MHBERFEKBMEKERNEWEKE, 5 SUAX 3 MEEYE
BREmEAER, EHEN M EENRIEARRS . X555 SPARBEEIRIEARBX, FREHE
BEMABEEKAR. 3 SUAX 3 MEMRMEROARBRREER, XS HBRRNTEE Fea
BHEX.

OFENELB ML RS Bishop 78 2001 FERMWEIMH FHEVLRMKERHE , EEER LN REE
K (FEREILARFH PAPA X)W G E ALK KIEEE KW R 20" BEEEFRELMNE
X, WM e AT B A E K EE B & WREER.
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Effects of Asian Dusts on the Growth of Three Species of Micro algae

SUN Pei-jing'?, LI Rui-xiang"?, XU Zong-jun'?, ZHU Ming-yuan'?, SHI Jin-hui®
(1. First Institute of Qceanography, SOA, Qingdao 266061, China;
2. Key Lab of Science and Engineering for Marine Ecological Environment, SOA, Qingdao 266061, China;
3. Ocean University of China, Qingdao 266003, China)

Abstract: The effects of the four kinds of dusts taken from Asian dust-storm source and one kind of coastal
dust from Qingdao on the growth of microalgae are studied. The results show that in the low nutrient con-
ditions, the dust content could obviously accelerate the growth of Chaetoceros curvisetus, Chaetoceros
minutissimus and Prorocendrum donghaiense. The specific growth rate in the water with dust increases
clearly in the exponential phase, in contrast with the rate in the water without dust. The effect of the dust
from Qingdao on the growth of these three species of algae are more obvious. Though nutrient content in
the dust from the Zhenglanqi area of the inner Mongolia are very low, its effects on the growth of these mi-
croalgae species are remarkable because of its content of more dissolved bioavailable iron, But in high nu-
trient conditions, less effects of dust content are given to the 3 kinds of microalgae. Therefore if Asian
dusts are transported into the northwest Pacific Ocean the primary production may be effected remarkably.
Key words: Asian dust; microalgae; specific growth rate; in vivo bioluminescence; iron
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