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R 1 R

Tab.l Location of sampling stations

) ) ®) )
SWO001 122.1635 37.47751 SWo014 122.5641 37.06920
SW002 122.1699 37.44637 SWO015 122.4744 37.05190
SW003 122.2051 37.46367 SW016 122.1250 36.94118
SW004 122.2372 37.48097 SWO017 122.1138 36.91349
SW005 122.6603 37.35294 SWO018 122.0962 36.88581
SWO006 122.5865 37.30104 SWO019 122.1474 36.85986
SW007 122.6250 37.28028 SW020 121.9487 36.96367
SW008 122.6603 37.26644 SW021 122.0128 36.96367
SW009 122.6026 37.23529 SW022 121.9936 36.93772
SW010 122.5641 37.14187 SW023 121.9808 36.91349
SWO11 122.5192 37.12803 SW024 121.5321 36.81315
SWo012 122.5192 37.09343 SW025 121.4808 36.79931
SWO13 122.4647 37.11419 SW026 121.4808 36.77163
1.1.2
(5m 2 , 10m 3 ,
, 20m 4 ), 10—
15ml/L
1.2
, 100ml 250ml , 2
24h R R , 2.1
OLYMPUS 400 R s 2.1.1 26
2, 2
1.3 ) ,
(cell/L), ,
5 2.1.2
3
£2 6 MEEHATHEN TR
Tab.2 Average abundance of nano-phytoplankton in six bays
2006 7 2006 12 2007 4 2007 10
(><10* cell/L) 3557.8 343.3 561.5 2433
( ) 53 42 73 60
() 21.06 6.13 9.02 18.39
3 SEEMIEIAENE 4 DS H RN TSR RER RO TFIRE
Tab.3  Average abundance of nano-phytoplankton and average concentration of nutrient in 4 seasons in six bays
(><10* cell/L) 456.3 646.4 1319.1 1334.6 23322 969.8
NO;-N(pmol/L) 15.000 13.571 14.050 20.286 26.571 42.090
NH,-N(pmol/L) 4.036 4.564 4.379 6.807 4.164 10.101
PO4-P(umol/L) 0.677 0.590 0.403 0.541 0.435 0.558

(m) 7.4 16.38 8.2 4.4 34 2.6
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b 3 b

1545.5>10* cell/L

9 2 b

, 2.6m, 5
2.2
2.2.1

1795.8 <

10* cell/L, , 35.5><10*
cell/L 24 ,

195.6><10* cell/L, ,
13.7><10* cell/L 22 ,

(Chlamy domonas) (Chlorella pyre-

(Pyamichlamgs vectensis Ettl) (Rtsultor

mikron Moestrup) (Nephroselmis pyriformis
Fttl) (Dunaliella primolecta Butcher)

(Tetraselmis sp.) (Micromonas pusilla

Manton) (Nephroselmis rotunda Fott)
, 587.7><10"

cell/L, , 8.7>10% cellL 11
, (Phaeocystis

globosa Scherffel); ,
697.8><10* cell/L, , 21.5%

10*cellL 5 , (
)(Chattonella biecheler)
(Heterosigma akashiwo Hada)
) 21.7><10" cell/L, ,
2.1<10%cell/L, 21
(Prorocentrum minimum Schiller)
(Alexandrium tamarense Balech)
(Scrippsiella trochoidea Loeblich)
(Gymnodinium catenatum Graham)
(Gyrodinium spirale Kofoid) (Gyrodinium
instriatum Freudenthal) (Peridinium
leonis Pavillard) (Katodinium glaucum)
; 2007 ,
127.7><10* cell/L, 2006 :

52.3>10* cell/L (Rhinomonas

noidosa) (Platymonas peculata) fulva Hill) (Hillea fusiformis Schiller)
F4 2006 F 7 BREHMEZFEYNENEERSTERBNTIRE
Tab.4 Average abundance of nano-phytoplankton and average concentration of nutrient in July 2007
(><10* cell/L) 1024.5 2033.4 3985.4 3643.2 7683.9 2976.6
NO;-N(umol/L) 1.886 10.971 19.986 22.714 45.50 80.360
NH4-N(pmol/L) 0.593 2.057 3.907 1.857 4.250 9.071
PO4-P(umol/L) 0.106 0.355 0.087 0.065 0.058 0.448
() 19.65 16.40 20.75 24.0 26.65 27.32
2.2.2 > >
(cell/L) , ( 1— ( , 19991
4) >
b b 1 b b 4
10m , , ,
1) , 1999. , 1—14
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Fig.1 Average abundance and vertical distribution of main Fig.4 Average abundance and vertical distribution of main
nano-phytoplankton in July 2006 nano-phytoplankton in October 2007
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Tab.5 Average value of temperature, salinity, and N, P concentration
. ) () NO;-N(umol/L) NO,-N(umol/L) NH,-N(umol/L) PO,-P(umol/L)
2006.07 21.06 28.56 22.14 1.26 3.07 0.20
2006.12 6.10 30.43 20.00 0.34 4.50 0.97
2007.04 8.99 31.99 10.50 0.26 10.21 0.55
2007.10 18.25 30.21 21.28 1.64 2.57 0.39
*6 N/PMERFEIIE
Tab.6  N/P ratio vs. the diatom abundance
N/P 856.3 351.7 361.9 205.3 36.7 20.50
(%) 74.1 36.2 35.5 39.1 6.3 13.6
N/P ( 31.4%; , 21.3%
, 2005), N/P , ; NH4-N
N/P ,
2006 7 , , 16.38m
) 6, 4 ; )
R ( NOs;-N  POy4-P R
)
2.3.2 R
; , NH4-N , ;
NH4-N
(Sommer, 1994; Wynne et al, ,
1986), 4.4m 3.4m, , 24.0
3 , 26.7
7 R PO,-P
, NO;-N  NH4-N s NO;-N  NH4-N s
> , NH4-N
R R NO;-N NH4-N
NO;-N NH4-N s , NO;-N NH4-N
PO,-P R PO4-P R
RT 2006 F 7R SAERMETHFEESEFRMOBIRY
Tab.7 Relation of nutrient and average abundance of nano-phytoplankton in July 2006
R
NOs-N —-0.422 -0.136 0.552 0.698 0.203
NH4-N —-0.499 0.793 -0.213 -0.691 0.289
PO,-P -0.716 0.027 0.456 0.298 0.498
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2.3.3 NO;-N NHy-N  PO,-P 8 , NH,;-N
; NOs-N
, NO;-N (2006) ,
, NH4;-N  lpumol/L NO;-N
NH,-N 2.057umol/L,
, ( ) ; ,
NH,;-N NH4-N
, , NO;-N, NO;-N 6
5 , PO,-P
, 16.4 ,
) ) p p )
P

RS IMEEMEXRBNTHFESEFRMNBXRY

Tab.8 Coefficient between nutrient and average abundance for major nano-phytoplankton species

R

NO;-N ~0.241 ~0.006 ~0.687 0.121 0.380 ~0.439

NH,-N 0.671 0.965 ~0.304 0.929 0.748 0.761

PO,-P ~0.144 0.409 ~0.737 0.39 0.952 0.191

3 p , ,
PO,4-P
’ ( , 1994),
( , 1999, ’
. , , , 2004.
. , 34(4): 87—95
( ) , , , 2002.

, ( , . ,44: 1—12
2004) s , , 1994, B; Bn
( . 2004) ,25(2): 168—172

, , 1997.
’ , 28(4): 337—342
) ’ , , 1984. . : ,
’ 1—14
; , , , 2005.
, 24(4): 550
2006.

, 30(4): 554—561

1) , 1999. , 1—14
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ABUNDANCE OF NANO-PHYTOPLANKTON AND THE RELATION TO
NUTRIENT IN THE INSHORE OF SHANDONG

WANG Yu-Hong', YANG Xiu-Lan?, LU Zhen-Bo', ZHANG Huan-Jun', LI Fan', YANG Jian-Min'
(1. Shandong Marine Fisheries Research Institute, Yantai, 264006; 2. College of Ocean, Yantai University, Yantai, 264005)

Abstract The data of survey in six local bays obtained in July and December 2006, and April and October 2007, in
northeast Shandong Peninsula show that the average abundance of phytoplankton varied from 456.3 X 10* to 2332.2X 10*
cell/L. The dominant species in spring and summer was Bacillariophyta, in autumn was Cryptomonas, and in winter was
Xanthophyta. Average abundance and vertical distribution of them was analyzed. Besides, average abundance of nano-
phytoplankton and major nutrients in summer were also studied. Statistically, the coefficients between main nano-phyto-
plankton and different nutrients were determined. The results show that the coefficients of NH4;-N were Chlorophyceae
(0.965), Xanthophyceae (0.929), Cryptophyta (0.761), Pyrrophyta (0.748), Bacillariophyta (0.671), Chrysophyta (—0.304);
those of NO3-N was in order of Chrysophyta > Cryptophyta > Bacillariophyta > Pyrrophyta > Xanthophyceae > Chloro-
phyceae; and those of PO4-P was Chrysophyta > Pyrrophyta > Chlorophyceae > Xanthophyceae > Cryptophyta > Bacil-
lariophyta.

Key words Nano-phytoplankton, Abundance, Nutrient, Coefficients



