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Fig.1 Diversity index of Micro-phytoplankton in sea cucumber ,N H NO; -N
aquaculture ponds of Yellow River delta ’ ( )
¥oo2r 3 N (NO;-N  NO;-N ; , H
NH} -N) , P (PO, -P) ( ,2008)
, , N/P Redfield 120 1+ 28 3 NHj -N,
(1958)  16( 1) H' H' N/P
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( , 2009), 2 (1) , ,
H , NHj -N ;
N , NH,-N (2) , ,
B B H’
NH,"-N 7 15 H N/P
H' ( 2 , 11 5 H' N/P
, 5 30 7 5 8 , 3* NH; -N( 2), 3
31 9 15 10 7 H H' 1" 2" ,
N/P ( 3) 5 30 , 12 , 0°C
4 NH; -N( 2) 5 30 ,1° , , H' N/P
, 2815.6x10* /L,
x1 HA=ZAMESHELYED NP L
Tab.1 N/P of sea cucumber aquaculture ponds of Yellow River delta
. ) 05.30 06.20 07.05 07.15 08.02 08.31 09.15
N/P 5454.8+0.14 1020.4+2.22 827.8£1.36 106.8+4.83 1502.6+2.75 784.9+0.97 776.4+4.86
« . ) 10.07 10.20 11.05 11.20 12.05 12.20 —
N/P 321.9+1.61 33.2+0.85 9482.7+£2.72 6631.6+3.39 639.5+2.34 1182.3+4.47 —
N/ 3 5 ,8 15 28 37 PO -P
*2 EFNZ=ZAMESFEMRES NH,-N &= (mg/L)
Tab.2 Content (mg/L) of NH; -N in sea cucumber aquaculture ponds of Yellow River delta
05.30 06.20 07.05 07.15 08.02 08.31 09.15 10.07 10.20 11.05 11.20 12.05
1 0 0 0.01104 0 0 0.10489 0.07382 0.00182 0.18139 0 0.12185 0
2" 0 0 0.03783 0 0 0.03748 0.07225 0 0.07526 0 0.21346 0
3" 0 0 0.03600 0.04573 0 0.04713  0.02254 0.14121 0 0.06741 0.20916 0

x3 EAZANESHREMENEIZHENS HMEERS NP MBXREE(1=3)

Tab.3 The relationship of Micro-phytoplankton diversity and N/P in sea cucumber aquaculture ponds of Yellow River delta (n=3)

05.30 06.20 07.05 07.15 08.02 08.31 09.15 10.07 10.20 11.05 11.20 12.05

R 0.7227*  -0.8225 09522  -0.5941 -0.9025  0.9900 09572 0.8632* —0.7145*  0.1011 -0.7599  0.2599

D n=4



418

44

2.2
2t 3 d
( 2, ,
d 15—
30°C , d
-0.8781 (n=11), d
, ,d
22—32 ,d
R = —0.5355 (n=11), d
, , d
d N/P

—— 18] e 281 —=— 3%t

=
[==]

FEEEHd
©O0000000=
“NWOAOIONROO =

R P JT PO I OD BT O D
'\Q'\QQQ'\Q\“Q\ Q
Q)Q%QQ‘DQ‘DQQ’QQ’\QQ’@QQ'9»9\'\\'\»{1'»{1/

RS
DN =)

2

Fig.2 Richness index of Micro-phytoplankton in sea cucumber
aquaculture ponds of Yellow River delta
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Fig.3 Evenness index of Micro-phytoplankton in sea cucumber
aquaculture ponds of Yellow River delta
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THE STUDY OF BIODIVERSITY OF MICRO-PHYTOPLANKTON IN SEA
CUCUMBER AQUACULTURE PONDS OF YELLOW RIVER DELTA

WANG Yu-Hong, YANG Jian-Min, ZHANG Ming-Liang, SONG Xiang-Jun,
WANG Wei-Jun, SUN Guo-Hua, WEI Xiu-Mei

(Shandong Marine Fisheries Research Institute, Shandong Provincial Key Laboratory of Restoration
for Marine Ecology, Yantai, 264006)

Abstract The impacts of temperature, salinity and nutrition salts on the diversity of Micro-phytoplankton in sea cu-
cumber aquaculture ponds of Yellow River delta are studied using the method of correlative analysis. It is found that di-
versity index H' is limited by nutrition salts especial by PO} -P, NH;-N primarily. /' is limited by nutrition salts es-
pecial by PO} -P, NH;-N primarily. But the main limiting factors for richness index d is temperature, salinity and nu-
trition salts impact the d not obviously. In the temperature range of 15—30°C and salinity range of 22—32, d decline as
the increasing of temperature and salinity respectively. Evenness index J is impacted by nutrition salts not obviously, but
rising as the increasing of temperature and salinity in the temperature range of 15—30°C and salinity range of 22—32
respectively. Micro-phytoplankton community is not stable and diversity is disturbed for the fluctuate of temperature, sa-
linity and nutrition salts.

Key words Yellow River delta; sea cucumber aquaculture ponds; micro-phytoplankton; diversity index; corre-

lation



