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KEREAHEER, UBLEA. ERMMTRHMTH I afTixEXERRENE
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XA KIS EEE BHEHE ERSMT HGISH

FEWFERREEML, XEEAREERERN AN, EFEETEZHENIR, X
BRFRAE: e EY Y. AS¥(BERESRERAS) R, X AEMIEN KT
WA R AR BOG AR, 18I B R 45 R A B A BT (GRS, 1991, 1993)
&, mMTHREBRENERILE S, XIEHRECARAHERE. HBEMGLTHRERBE.
TRE R AE R RIS ERESHSHEDRIERAMGER, ITHENFTEENIR, &
SORIEFAE M AIEE, RS k(RN &%, 1982, 1984, 1984) &
FERR AT B A AR B 5 3R 0% I F 56 R IR R X TR 4 R REHE.
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G T RIS A PRI AL, 2 PR A AR 2 B B ENG S, KR
5— 10m, KFEE, WEAREAARHERANEFAXERFEEY, TRLYEELE
WHIERRE, BRELEKX, #1990, 1991 FWH0, PWEILEE 8 RAFBHKRE 74,
1993),

2 HERUE

FEEh IR 3 SRR, F 1990 4E K% 199143 A 308 — 5H 30 H, B3 KR
P—R(F. BESF—HFMUTEY). SiFEEYHMEMTEENHEE, B
ERFBEE T, WEHRERTY: KEB(T, CT). #HE(S). DO (ng /L), pH.
#hEE(Pu, ). Chl.a. Chlb, Chl.c #1 PO,—P, NO,—N, NO,—N. Si(OH),. Fe*.
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Mn. BEFIHMBEITENAAMITR pg /L.

AR, A BRI LS RhZ 5 A B BAUES, 1992) , 7ERIAEM
Wi, & BEFEEFEERAMPRBEAMLE KR, 7 1990 4% 5 5 5 ) R AR
(BB AT Ix10%cell /m®), KM, ZAHF5TLLE & B (Skeletonema  costatum) Fy X}
%
3 SWAESER
31 BRBHENFEEFHESEIHE

AT THBFBERETUSIERFNXR, MIAREER(EREPERIEEL),
SRR BE T BUH T B EIAERE FEIERA, FHZES EH TR TR
THATHE, RESBEREEEXRFEVNAERE T, BHERMTF(RF * FRE0.05
BEKFE, ** RNk 0.01 BEKF):

1990 42 4, 5 H B ARBBEXN PR EFES BHFER:

¥=940.90— 130.02X,p + 6.96 Xy, . —4.94 X0, +0.13Xg, 0p, . n=60, R=0.382
BB FEMKR N 3.58, 1.15, 1.23, 1.12,
1991 4 4, 5 B E&BEHEEXNIERFEL T FEN:
Y=1415.67+33.77Xp0 —8.07X ey . +5-T3Xp0,— 017 X0, — 0-06 Xy opn, — 4:98 Xyy0r 1 =40,
R=0.697""
BB FEMIK N 2.99, 6.11, 3.7, 8.06, 1.63, 1.94, 1.58.
1990, 1991 4£ 4, 5 A B ZABEENHRE FELSEIHFEN:
¥=809.92— 11.75X; —82.10 X, +9.25 Xy, — 10.61 X +0. 14X opp. , 7 =100, R=0.36"
BB FAEMKK N 1.42, 3.46, 3.64, 1.88, 4.00, s
1990, 1991 SFHE F R (B RBHEE >8x10° cell /m’), BLABEEMNIHEETF
L ACVE Y R
Y= —16289.21+2 271.94Xp o 109.60X ¢y + 254-35 Xp, — 5.20 Xs; orp, — 34-63 X
n=7, R=0.999""
BAEM FEMKK AN 57.6, 118.27, 872.0, 307.11, 38.22,
3.2 XWERERENASEHE B ERS '

199043 430 H 5 H 20 H, :HhHESNEREREYSBFAAE BOZMX 3
PN PLREHA 64, RFFPHEA;, FEBAENT—REWME SH 17 HRHEAEL3IA
(3 A 30 HETeHA), RETIRSFFAEAS, ABREEER 24, RRIEEHEL,
X bR 21 MR PR F 31T LS, SRIE L.

FERARMFREEF, HERSTHRERE, AT RSRREREREFHE
B, FEHESREHEHT BN FRET.

SMBEFHAWEF AR, TUER, MNE—FRSEmE AR, BFRE
K pHH, BEMRETHKPERA; - ERsH M KRR, mRIA
KIE, BEHB T WK ERER; MEZFERSEWRARREINE, HRERBER
i, BEHRB TN RSN, MEAREIE, RN RERE, B
W RBERRIHAEER, AARMRNRENHES, HARESENFEES, XSER
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£1 UAKERFHERSHHER (87 540 RETFHAAR)

Tab.l Summary of principal component analysis of 14 environmental factors in the Dapeng Bay

HEHEF =2 % 2l
Z1 72 73 74 Z5

T -0.1927 0.3707 0.2533 —0.1434 —0.0926
(-0.3848 ) ( 0.6389) € 0.3671) (-0.2340) (~0.1212)
S —0.2929 —0.1986 -0.4329 ~0.0309 0.0142
(-0.5849 ) (—-0.3423) (-0.6273 ) (-0.0425) ¢ 0.0126)
DO 0.4226 ~0.0548 0.0825 -0.2587 —0.209
( 0.8438) (-0.0944) ( 0.1195) (-0.3554) (-0.18%9)
pH 0.3385 0.0082 0.2858 —0.3425 —0.1050
( 0.6759) ( 0.0142) ( 0.4140) (—0.4705) (-0.0932)
Tu 0.4484 —0.0359 -0.0229 —0.0919 —0.1011
( 0.8954) (-0.0618) (-0.0331 ) (-0.1262) (-0.0897)
Chl.a 0.2035 —0.0026 -0.1720 0.5015 —0.1424
( 0.4064) (~0.0045) (~0.2492) ( 0.68%) (-0.1263)
Chl.b 0.3048 0.2701 —0.3366 0.2605 —0.0161
( 0.6087) ( 0.4655) (~0.4877) ( 0.35M) (-0.0143)
Chl.c 0.2298 0.3690 —0.3415 0.1683 0.0401
( 0.4589) ( 0.6360) (-0.4949 ) ( 0.2313) ( 0.0356)
PO, —0.1028 0.2722 03618 0.1964 0.4662
(=0.2053 ) ( 0.4691) ( 0.542) ( 0.2697) ( 0.4136)
NO, 0.1853 0.4198 0.2729 0.1916 —0.0229
( 0.3700 ) ( 0.7235) ( 0.3954) ( 0.2632) (-0.0200)
NO, —0.1865 - 0.0907 0.2355 0.3133 —0.7655
(—0.3725 ) (-0.1563) ( 0.3412) ( 0.4302) (—0.6791)
Si (OH), —0.2856 0.3967 0.0210 - 0.0189 —0.1014
(-0.5702 ) ( 0.6838) ( 0.034) ( 0.0259) (-0.0904 )
Fe 0.1810 -0.3189 0.273 0.1843 0.2550
( 0.3615) (-0.5497) ( 0.3293) ( 0.2532) ( 0.2263)
Mn 00414 ~0.3036 0.2949 0.4710 0.1124
( 0.0827) (-0.5233) ( 04273) ( 0.6472) ( 0.0097)
F A TR %) 28.48 2122 15.00 13.48 5.62
BB %) 28.48 49.70 64.70 78.18 83.80

I RS BRI R R TR E.

HEREBAEAA S M E M L, FIRBMH A, HIERME B, (B 1) 2 M 3
N ERSEHGZH L RSE, BR, SR, FERTREAR. EWAER, BT 2RSS
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Fig.1 The distribution of samples of three types in the three dimensional space
defined by the first three principal components
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Fig 2 The distribution of predicting samples in the two dimensional space defined by the first two principal components
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EEETANRELE—E, RHESERSWITET AT, ik, fARX
A FE RS EIRA AR A EAMBETER, LLWHRREEFHEERA 34~ FE R
B A AR IR L AR B R S AT RPN R B . M8, BRTHAHE. SE5HFR
¥R, HEAMTBHER.

FIR 1990 4E 8 B ABIDFRMBERFETRE, Fed - HFRSE(E2). BTHE
FFRC19914F & L BB YR KR RERHE) . #ARA] RETEBRA i 53 W0l 52 F AS [R] 4 36
BHEFH#TITE, DRESHE.

3.3 HFBERERZED A A :
HTRRASHEREFREEAS EEHAHNEEKERE, AARRBAEHRE K
BAESHEEFRXR, RITAHT ERG TR ETE S AR50 ITEJIR
BREARS =2, B LRAREER, 2RAFATHAR, 3ILNIEFHER. ZRMN

T
HIBI R Cl==63777.4+164.3X,+15 120.3X,,—810.9X;,
—273.5X g1y + 108.4X ¢y, +41.1 X0 +0.99 X 0,
C2= —68700.6+172.2X;+15 680.83X,,,—801.4X,
—289.5X,,+ 114.4X g, +42.8 X, +1.04X g 0m,
C3=—65930.1+170.23X,+ 15 368.3X , — 852.3X,
~277.5X 5+ 108.7 Xy, +41.8Xiyo, +0.99 X 0p0,
Ko, ClL, Q2, GBoHAE L 2, 3 BHAR A HI R BUE.
g4 PEE: D,=219.69, D,=58.85, D,=151.28, F{f: F,=4185, F,=2242, F,=
34.58,

BT 21 MEEARTEN B h 23R RN HERS. A5 X 1990 455 B Z ¥ D R R
APATIER, 7625 MHEARG, B9 MEREH, FERE L IRZREEEH, ERAES N
Y WARAFEAE —EEH, MREABEE, HEA-FMPIRGE, HEHEE.

4 #ig5itie

4.1 A 1448+, He DO, Chl. ¢, N, Si(OH), % 4B A& Z S B0 ) 7 &,
Beck b, RS RERESXWTE KR FVAEX; PO, 7E 1991 44 [ 5 F 2 &
G EEMA, H FERS, B4 1990 £ EEFRPHERE L, MW 1990 4 PO, HIF1
BOER 1991 4819 8.4 4%, 24 1990 4, PO, JE KMKE, SEBEMELARERE. 21
HEWNRHEE T, 191 E PO, EHERE, HEETMUNBLABEKERAKR, £
HIEAEREEAS, “HFZEMRGXTE 1990 FELEKBREMN T AHE), LA
HYWHEP PO, FRRARTE, WETHLAEMNEE, 7 SiOH), EYH, B AEE
., EEXBFRE. AEBAERBEATYRR, HEANFHEX, BANEEERZ
> HEHMZEBIFAEMEERR, EBHERNENELEEARFENEE, MHEBH
. 191 FEERERFYRRECIEY %5) REEICE, BIME&ENREEL SR
AR, TEREH. BERETEREREEY, BEASTRNMELEBES R
HERFKE, HHASTRNEMRELGEN. _

4.2 1990, 1991 4 4, S HEZEHE L HIIRARERRHES, 1991 FHHE REHR
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SR BART 1990 4, 1990 £8P X8R R 1991 4F60 4.8 4%, XTLLAEE 4, 5 A fr &30
REFHTFEE. HHETHYBERBEERR(ER D). TURR, AREHGNFER
TR E IR, HF 1991 48 PO, & SiOH),, #FHIBARME, FRH T HRBHBK.

®2 AEREATHEEFEEFERE (T-test){f

Tab.2 T—test values of environmental factors in 1990 — 1991

CHBET T s DO pH Tu Chl. a Chl. b
1990 47 4 2.58 31.14 7.30 8.21 0.60 1.17 232
1991 434518 23.93 32.46 6.92 8.18 0.84 0.91 2.14
T 364" —1515" 410" 2,53 ~2.29 2.40° 0.88
KIEAT Chl. ¢ PO, NO, NO, Si(OH), Fe Mn
1990 4F 8 482 %78 243 9.97 832.74 5.95 5.12
1991 4444 2.06 476 3.51 8.70 569.47 8.02 5.2
T 4.00" 978"  —183 0.98 7.56” —2.142 —0.24

D 5%0.01 8%kF; 2 ik 005 BEKT.
43 FENAEREREREREY. BEAY. BEYHE. BRESRAEREMEE
VERKER, AZaamERRREEYRE SRR FZEBRR, BRERE
HYHRERZ — HETHREETFAS, LG A RMNZEE, REERIERE,
MBS a5 BB R vER. 1990, 1991 4E 4, 5 H g ABKNZES, F—FEARH
A EERFRBEEAE RFRE, A=#FR0BBaLER,. AREHGRRE,. HE
e BRKX, WHEEREFERTONE, FREKYPKIOR.

4.4 ZFEA. FESMTHBGIS. RS FIK BIMREMKNEE BEA
AR, X R — BB B A RE R B (3 X S, AT RAE AR 3E, EARIE.

5 % x ®&

Fr%s,
FHEEE,
BSUES,
HRFE,
KN &

1991
1993
1992
1993
1982

, BEASER. ARRREN, 120), 9%6— 103,
, WEEEER. 1202, 30— 34,

» BEAEEH, ARBER 130), 130— 133,
, WeEER, 1200, 35— 38,

, Bull. Jap. Sci, Fisheries, 48(9): 1 245 — 1 250,

Kp9 B4, 1984, Bull. Jap. Sci. Fisheries, S0(7): 1 201 — 1 205,
KA B, 1984, Bull. Jap. Sci. Fisheries, 50(10): 1 245— 1 250,
Qi Yuzao et al., 1993, Toxic Phytoplankton Blooms in the Sca, ed. by Smayda, T. J. et al., Elsevier Science

Publishers (B. V.), pp. 43— 46.
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MULTIVARIABLE ANALYSIS OF SKELETONEMA COSTATUM
QUANTITY IN YANTIAN, DAPENG BAY, THE SOUTH CHINA SEA

Huang Yihua, Chu Jianhua, Qi Yuzao
(Institute of Hydrobiology, Jinan Uniersity, Guangzhou 510632)

Abstract  Skeletonema costatuni s quantity and environmental factors were measured
in Yantian Dapeng Bay during Mar. 30th to May 30th in 1990 and 1991,
respectively. The relation between them in the Yantian sea area was studied by
multivariable statistical analysis, stepwise regression analysis, principal component ana-
lysis and discriminant analysis. The following stepwise regression equations were ob-
tained.

Stepwise regression equations of S. costatun’ s quantity to environmental factors
in 1990:

Y=940.90 —130.02X, +6.96 Xy, . —4.94Xy 0, +0.13 X o, » n=60, R=0.382"

Stepwise regression equation of S. costatun? s quantity to environmental factors
in 1991:

Y=1415.67+33.77Xpo—8.07X¢y, . +5.73X56,— 0.17 Xy, — 0.06 X, o, —4-98 Xy, =40,
R=0.697""

Stepwise regression equation of S. costatun’ s quantity to environmental factors
in 1990, 1991:

Y=809.92—11.75X,;—82.10X o+ 9-25 Xy, — 10.61 Xy, +0. 14X orp,» 7=100, R=0.36

Stepwise regression equation of S. costatun{ s quantity to environmental factors
in 1990, 1991 (when the number of S. costatum more than 8 x 10%ell /m?):

Y=—16289.21 +2 271.94X},, — 109.60 X, . +254.35 X, o, — 5-20X; o), — 34-63 X,
n=7, R=0.999" (* Significant at 0.05 level, ** Significant at 0.01 level)

The results show that, the quantity of S. costatum was highly correlated with the
DO, Chl. ¢, Si(OH),, PO,, N concentrations. The difference between S. costatami s
quantity obtained from Apr. to May in 1990 and 1991 was closely connected with the
significant differences of their environmental factors in those two periods of
time. Two tentative predictive models of S. costatuni s blooms in these sea area wat-
ers were suggested by using three dimensional principal components map and
discriminantal equation.

Key words  Dapeng Bay  Skeletonema costatum  Stepwise regression Principal
component analysis Discriminant analysis



