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ture, NHf{-N and PO}~-P in Daze-
shan Reservoir in 1983( Arrow: the
date of fertilization)
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Table } Situation of fertilization in Dazeshan Reservoir in 1988

HACA,H) N PR BEHRAE (me/l)
5.15 BRER S 1.0
6.5—6.6 BRER T + i RRRLES 1.0+0.05
7.14 b 1.0
8.11—8.14 THES ST ik + TR 1.0+0.1
9.12 ot 3. 2] 0.1

OB F %

SRR 19874812 B B HE 1988 E 12 A 15 B EhOfm b, TEREARENE, kilEE
2E (BHRAAR) RRE—%, BT TEFEIARN, BHT6 B4 AH&E— MR EEEGE
WHEIE > BB E RS &, B X RN bk R B R ), B —ok, T T HEAE A

AR AT,

MAH E EEHFEYRMREAR FEREDE HEEAEE, LURBEHIYHIFSSAR. &
BREWE. RERERISERRKISE Y IR AR THE " #7,

4] F

(=) FisEMBENED

1. FHEDNETED

HEABRBEHY BB AR TITL2B(EEMHELE ), RBMTHREEL, 5 50%:

F2 1B FEXRFWKEZHEDTERRNEYRANIN
Table 2 Main species and biomass month-distribution of the phytoplankton in

Dazeshan Reservoir in 1988

N‘E i ﬂ\
P —— B mg/t) N\ |1 |2|3|sls|s{7|8]|9 10|
ET—
2 W Dactylococcopsis sp. 0.09(0.0%|0.010.07/0.03(0.04/0.04/0.11|0.07/0.05(0.01
EEIM Merismopedia ap. 0.01{0.02)0.06(0. 07|0.06(0. 060,08
T MR Microcystis aeruginosa (.41 0.43/1.10/0.750.86/0.056|0.28
5 5 238 Anabaena spivoides 1.600.01 0.56]
, TEH W% Dinobryon seriularia 0.13:0.01 0.05
H % Qynuraep. 0.74)0.73{2.18G.32/0.17|
fEYE% Ochromonas sp. 0.05/0.180.17 0.02(0.15(0.20
FREBEE Molosira varions 0.0410.08/0.07/0,80/0.17/0.49[1.28j0.4 10.41'0.61|3.08/0.04

(1) £EWAFRENRYMAE LA, 1980,
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F2 Hx
A A
o B mg/E)N# (1]2f8| 4|56 |7 18| 9o |10fnin
é ]
NI Cyelolella sp, 0.01/0.05 0.24)0,21) 0.26| 1.10| 0.60 1.47| 1.09] 0.01
& Synedra sp. 0.04(0.08[0.16| 0.530.39 0.46! 0.73| ¢.11 0.05| 0.01
FHE Glenodinium sp. 0.083] 0.32] 0.18 0. 20]
T[E3E Chroomonas sp. 0.090.16|0.04{ 0.04!0.85] 0.92} 0.53] 0.66 0.69 0.81; 0.83/0,19
iR EE Cryplomonas ovata 0.300.50:1.8 | 0.77|1.80] 6.04] 7.93/16.0 | 2,50 6.50 8.13/4.78
KipEERE Cryptomonas erosa 0.04 4,17 1.57| 1.4001.656
RERB Buglena oxyuris 0.45] 8.20 0.70] 0.70] 0.42
43 Trachelomonas hispida 0.08i0,05 0.35/0.13| 1.09 0.30( 0.06| 0.15| 0.15
S EEE Dicltyosphaerium pulchellum 0.04 0.03} 0.17
2R3 Chlorococcum ap. 0.05/0.61| 0.92| 1.55
/N Chlorella sp. 0.05) 0.03| 1.47| 0.28 0.22| 0.05
=M Telraedron trilobulatum 0.01 0.09) 0,10
B3R Selenastrum sp. 0.0110.01}0.02| 0.02
H AL Ankistrodesmus 3p. 0.03/0.23 0.140.00] 0.03| 0.04] 0.02] 0.07] 0.086
MO 5 W Pediastrum fefros 0.27] 0.10,0.14 0.21] 0.07|
PR -Z % Crucigenia tefrapedia ¢.12| 0,18| 0.07| C.05! 0.05( 0.03
F 128 Orucigenta rectangularis 0.41) 0,29 5.29 0.51
B A W Chodatella genevensis 0.480.360,11] 0.050.10 0.05 0,02
[0 B 7 Telrallanihos lagerheimii 0.02 0.04| 0.07 0.07 0.06
MR FE Scenedesmus quadricauda 0.010.0¢ 0.050.04| 0.27] 0.26| 0.0% 0.06
M EE Scenedesmus acuminatus 0.14/0.11 0.04f 0.12] 0.08| 0.15
LTV 2 & Telrasirum ¢legans 0.04/0.050.04| 0.01/0.12 0.10] .03 0.01
BIFEF 2 Cosmarium circulare 0. 06 0.02/0.34| 0.90 0,70; 0.03
L BT A M R s 13 |16 (19 [24 26 |28 24 23 (21 21 |12 |6
2B HED AT Ehe 2.0812,25/5.44|10.95(8 . 85(17 . 88(19.52/22.05|16 4211, 75(10. 85/6.. B1

HRERERT], 5 18.8%. ABMENETERERAE., RERSELFETRYE, £F
HEHREBRFHDELHEDERN 48.5%, EERFLUHERE, SESPTHEY
B 59.2%, ARMBEREEESHIABEX, @ERELFSE HNE, BERERS
REES . ARARCEZNERR . ¥ TN LHKELELE SRE, EATFH
EREMRE-RRELR, A ESRBESHAEERCR L,

DIEYEPYME. 2R 11.2mg/L, BB & 39.2ug/L, 14 % o 26.0ug/L,
HEAB 6106 HA/He RBMIFNEVWES AR EFR -, KPP mHELE-F. 1%
ERREE, “HERREESERK, 450 3. Timg/L 7 9.64ug/L; HFHEHA—4
TR, 14.62mg/L 1 45.40ug/Ly HEKZEG6 A 14 B—9 H 30 AOHAWE T WA ik
18,45k 23.1mg/L 1 61.2ug/L, 2b.0mg/L F1 75.3ug/L, 2%.2mg/L f1 115.5ug/
L PR 23.5mg/L A1 82.2ug/L, P Bl 8 A 15 H MBS ER R (H 2).

2. FHDPOFTED)

Ry 20 FL, R BB LY 67.9%, HEKIHARE 14.3%(F3), #
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E3 BB ERFWKEIHIVEIENENEYBASS
Table 3 Species composition and biomass month-distribution of the main

zooplanktion in Dazeshan Reservoir

&x&w B (x N

Fud ’ mg/L)w 3 4 b é 7 8 a 10 11 12

% . _

EEk s Acifnophaerium =p, 0.6 4.5 0.4 8.0 1.8 1.6

F Rk d Dif flugic ocblonga 94
HilF e Areella vulgeris 1.8/ 0.2

Tk B Philoding sp. 86

FEEF R A Brachionus angularis b 2.4 0.1 7 i}

wiEE R B calycifiorus 22 53 7
FIERER B urceus 0.5 2.7 1.7 0.4 3.3 1.3

Zi B Schizocerca diversicornis 0.8 0.7 244 270 [i] 160 132 67 -1 4
Bttt Notholea labis 4.0, 0.2 0.8

B @ ssH Asplanchna priodonia 816 | 2u5 88

bR A brighiwelli 72 1138 538 273 | 241

B RN Trichocerca pusills 1.3 0.3 0.4 0.7

BpE ¥ Monostyla sp. 156

SHE L RS Polyerthra trigla 89 0.9 1.4 1.5 0.9 0.2
RFEHELICR Synchacta stylata 2 9 9 | =1 1| 20
BIR=F 5 Filinia maior 6.2 38.50 8.8 .6 1.8 1.2 4 3.8

=i F Rk D;‘apanosama leuchtenber- 80 1220 141 ig

gianum

M55 2 3% Bosmina fatulia 140

& HIFRRE 1% Moing macrocopa R 42,

SE4F A E Cyclaps vicinus 241 | 223 | 110 68 B 156 o7
T-FArH 2k F Mesocyclops levckarti 124 | 492 | 318

L BN WA 7 o | 10 8 | 14 | 14 |9 |12 8 4
2 WAy A g 841.8) 292.1( 459.211719.5| 610.81471,7{1142.6| 744.1] 867.2] 220.0

BHRERRGUKIANEEENLS FETRY. RARBHAFEELESWES, §F
BERRBRETNESA SRS . EENARNS ALUNEEERR LR, MEXEXHNS
ARRRBEAMARRBFEIG s ATHE MEAERABENE, SRR —&
BAERKSHRBNE BN - RBREBL BN TRELW(R O, SIXBTEHELE
Z RSB SIK BN E SRR PSR RAR BARREESE S,

FHIYETHEYR 0.T4mg/L, BRHPYHNZAEERBETHERE S, B
o 0.43mg/L, R 0.20mg/L, FMA%K 0.10mg/L, BEHPYLZLEYRRE, KX
0.22mg/ Ty EERKZ(6 B 14 HE 10 B 30 )M B=Amig, WEERR, Jy 2.86mg/
L, ZRGEREEEHRAEYEBFESEWE 3.

(Z) HEREBHI P Rl s
(D) FHEY BT OLN R4 b IR A, BRI ARG, B, W
B HRRNS AZA B E, R, g RR e R, ERAERAES, i



266

i S e I -4

1BE

11
Uz iR/l

B, E&me L

9

A
Ay WERETEE (L. TALD

BiC26

{50 100"
40180
"o 50
20140

10{2p

AR | N
6 7 & 9 10 il

12(HY

EHBma/L

1207

B2 18 fEAEIKESGHEYEYE, S E3 1088 FARNKERND B 4W

AFE MR EERNEYED R L FHEEE)
Fig. 2 Seasonal change of biomass, numbers
and the amonnt of chlorophyll of phytoplank-
ton in Dazeshan Regervoir in 1988 {Arrow:

the date of fertilization)
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Fig.3 Beasonal change of zooplank-
tonie biomass of Dazeshan Reservoir

in 1988

Table 4 Seasonal variations of main group and dominant species of plankton of

Dazeshan Reservolr in 1988

% #* B E3.4 £
=3 Cyanophyila 10.4 6.2 2.0 1.4
FRMBE 3.4 4.8
0 i £ 6.5 1.0
43 Chrysophyta 86.0 16.2
3 szt 85.0 13.2
b2t ] 1.8
B3 Cryptophyta 19.4 54.1 66.9 68.8
L R 3.8 3.5 4.7 4.0
=81 15.6 050.6 62,2 64.8
i M Baclllariophyta 17.1 11.0 10.1 2.7
TRENE 4.2 8.7 2.7 1.4
hERRE 2.0 3.3 6.6
% $HTaE 4.4 2.2
BE Euglenophyta 8.7 10.1 2.0 1.1
LRHRE 1.8 7.8 1.0
HR S HE 1.9 2.3 1.0 1.1
£ Chlorophyta 18.4 17.4 18.0 9.5
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%
2% Boog - w < L) % %
# :
-] B LM R# 1.0 7.5
B BT 1.3 14.9
7] stk 1.5 2.7
E & EhEn protozoa 15.5
RHPaER 15.5
o] #h Rotifera 42.4 72.8 47.8 10.9
HELHEH 3.5
MIPEESD 6.7
DESH 21.7 11.6 9.2 1.8
B A BERR 2.3 13.1
FREREER 6.4 44.1 22.9
AEFEERH 1.4 9.1
= Hifds Cladocera 21.7 6.8
KEFEFE 11.9
FRIREE 0.9
# EREME 6.2
Bl % Copepoda 57.3 5.2 45.3 73.6
EBAKE 52.7 1.9 8.8 41 .4
rApekE 3.3 85.9

F5 1988 FRFUKEFREPRGFHEEMBEABPHAERL
Table 5 Dominant specles Change of plankton of the Dazeshan Reserveir in the

cycles of fertilization in 1988

Eo o  EX LR KERER B
B (mg/L)
\ R | % B 8 | EAWE | BN | % 0w | memE
AR BN 7.27 5.83 0.96
= TRERE 0.87 1.22 0.67 0.50 0.98 0.41
ANFREE 0.64 2.68 0.65 0.87 2,92 1.85
W e 0.68 0.60 0.65
R 1.02 0.24 0.59 0.11
" [ 1.85 5.38 10.0 3.08 9.16 4.73
REEH 2.67 2,40
o HEF R 1.76 0.60
HA+=HE 2.68 6.89 9.01
il 1.03 1.3 1.80
b3 REHSH 0.11 n.28 0.15 0.19 0.13 0.18
# MERNEE 0.67 0.39 0.69
_ b R J A 1.12 2,06 0.72
% KESAE 6.11 0.1 0.11
Lo rafelikE 0.09 0.57 0,42
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VARIATIONS OF PLANKTON UNDER FERTILIZATION FOR
FISHFARMING IN DAZESHAN RESERVOIR

Lu Jingrang and Li Deshang
{Ocean Universily of Qingdao, Qingdao 266003)

ABSTRACT Dazeshan Reserveir of Shandong Province is a middle—sized
oune in which a complex fishfarming, i.e., fishculiure with artificial fertilization
integrated with net cage culture, was conducted. The seasonal variations of species
composition, biomass, amount of chlorophyll and dominant species of plankton
and the variations of those facters in the summer and autumn of the fertilization
cyeles in the reserveir in 1988 were reported.

48 species of phytoplankton was found. Its yearly average biomass was
11.2mg/L. Cryptophyta dominated absolutely over the year. There were~ five bio-
mass peaks, one in the spring and the other four in the summer and autumn in
1988, of which the highest one appeared in the late summer. As for zooplankton, 28
species was found and ifs yearly average biomass was 0.74mg/L, and there were
three biomass peaks in the {wo same seasons mentioned above. Phytoplankton bio-
mass reached a peak in each fertilization cycle observed, but the time taken o rea-
ch the peak and the duration of the fertilization effect were shorter in the summer
one. Zooplankion biomass attained 10 a peak in the summer fertilization cycle,
bhowever, it was only fluctuating and rising gradually and did not appear a obvious
peak in the autumn one.

The affecting factors on the variation of plankton in the reservoir are also dis-
cussed.

KEYWORDS reservoir, fertilization, plankton, variation



