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Tab.1 General situation, fish stocking and harvest of main experimental saline-alkaline ponds in Gaoqing

Area (1) (2) (3) (4) (5) M ain
(6) cultured
Ponds (hm?) (m) ind-/hm?  kg/hm?  (kg/hm? kg/hm? kg/ hm? fish
1# 0.20 1.6
S# 2.0 1.5
O# 0.20 1.8
00# 0.20 1.8
2# 0.34 2 7824 1144 7446 5500 3765
15# 0.20 2 11970 1394 8835 7882 4500
19# 0.24 1.8 13458 694 7500 6100 5969 s
34# 0.26 2 11346 1317 7000 5500 5769 s
84 0.26 2 9231 640 7200 5800 4731 s
204 0. 65 1.8 11080 508 6972 5950 3430 s
4# 0.20 2 11235 788 8350 6730 3550
T# 0.26 2 6654 488 8186 7130 1154
17# 0.30 2 7267 1125 8145 6727 2700
14# 0.20 1.8 200000 9250 9000
214# 0.20 1.6 7500 515 7125 6045 500
S# 0.20 1.8 22500 125 2700 2400 0
98—01# 0.2 1.8 33650 985 10680 9695 7275
98—6# 0.26 2 14423 1723 10246 8523 5730
98—3# 0.26 2 16923 2027 13396 11369 8765
98—4# 0.2 2 9150 1565 10800 9235 2052

(1) Water depth; (2) Stocking density; (3) Fish stocking; (4) Gross fish yield; (5) Net fish yield; (6) Field-
feeding fish yield.

2
2.1
2 , 10—79cm s
, s 20—25cm 20 ,
35, 1 , 2, 12 2 70d
2215—10553uS/ em

pH 8—9 1.36—9.26¢/1., 00#
20¢/ L 2.5—6¢/ L 2. 40—7. 10mmol/L ,
Smmol/ L COD ( ), , 3.78—

8. 83mg02/ L 0.005—0. 745mg/ L ,



0. 020mg/ L 0. 150—1. 502mg/ L , 0.160mg/ L
(TIN) 0.062—1.395mg/ L , 0.20—0.40mg/ L,
2. 61—6. 63mg/ L , 3. 0mg/ L 1.62—4.69mg/ L.,
3. 10mg/ L o#
Hammer' , NaM gCISO4
MgNaClSO4 (K+ Na/Ca+ Mg) 15# 12. 6, ,

0.7—3.1 , 1.5
2

Tab.2 Physical and hydrochemistry features of main ex perimental saline-alk aline ponds in Gaoqing

pH Alk COD PO4,P TP TIN TN SiO3- Si K+ Na
Ponds Transp Salinity conduc— (mmol/ L) (m g/ L)Y mg/ L) mg /L) mg/ L) mg/ LY/ 1) **F &
arency (g/L) tivity
(em) (us/ cm)
14 41 16 8.79% 0.43 1.96% 0.47 2533 5.03% 0.81 3.78 0.027 0.152 0.229 2.6 1.62 2.2
5# 40+ 14 7.97+ 0.41 2.83+ 1.06 3339 6.48+ 3.15 7.11 0.024 0.118 0.331 2.73 3.22 0.7
O# 48+ 31 8.64+ 0.71 5.61+ 1.73 6863 4.45+ 2.93 6.48 0.745 1.502 1.395 6.63 4.69 1.0
00# 36% 17 8.62%+ 0.56 9.26% 5.44 10553 3.52+ 1.69 7.74 0.034 0.107 0.274 3.07 1.77 1.0
2# 26 10 8.5+ 0.33 2.68+ 0.30 3345 5.85+ 1.54 6.57 0.021 0.153 0.254 3.03 3.14 1.2
15# 22+ 4 8.65+ 0.19 3.13% 0.46 4319 7.10+ 1.05 7.11 0.005 0.169 0.177 12.6
19# 18+ 2 8.98+ 0.19 2.23% 0.46 2906 5.60+ 1.10 7.17 0.019 0.213 0.115 1.8
3# 24+ 9 8.39% 0.31 1.97+ 0.38 2414 5.58+ 1.23 6.2 0.024 0.187 0.255 3.23 1.1
8# 22+ 12 8.41x 0.33 2.74%+ 0.39 3635 4.68+ 1.64 7.48 0.007 0.178 0.125 1.4
20# 17+ 4 8.54%= 0.10 3.28+ 0.91 4012 6.48+ 2.31 7.15 0.014 0.248 0.096 1.5
4# 20+ 11 8.31+ 0.24 2.78+ 0.36 3532 6.07+x 0.95 7.71 0.022 0.150 0.303 2.87 3.04 1.3
T# 21+ 6 8.46% 0.21 3.58+ 0.63 4784 5.27+ 0.75 8.83 0.017 0.193 0.062 1.2
17# 19+ 4 8.42+ 0.45 5.96%+ 1.00 7027 3.74%+ 0.97 7.15 0.010 0.160 0.226 1.1
14# 20+ 6 8.64%+ 0.30 2.49% 0.52 3487 4.85+0.99 8.01 0.016 0.184 0.120 1.7
21# 19+ 5 8.51% 0.27 2.56% 0.63 3439 5.78+ 1.51 6.51 0.020 0.160 0.070 1.3
S5# 40+ 5  8.49% 0.21 1.82+ 0.14 2275 6.44+ 2.20 1.7
01# 20+ 1 8.52+ 0.51 1.36% 0.33 1378 5.46+ 2.05 0.098 0.212 0.614 4.65 3.1
6# 24+ 6 8.28+ 0.20 2.15+ 0.33 2931 5.73% 0.45 0.072 0.204 0.441 4.28 1.9
3# 22+ 3 8.31x 0.13 2.08+ 0.22 2663 5.33% 0.72 0.068 0.163 0.481 3.64 1.5
4# 234 8.1 0.07 2.11+ 0.46 2913 6.09% 1.60 0.110 0.153 0.761 2.91 1.7
2.2
, 120 197 ,
45 76 38.58% ; ,28 46, 23.35%;
,18 30 15.23% ; ,8 19 ,  9.64%;
,9 11, 5.58%; , 4 5
2. 54%
, : ( Chroococcus
minor) (Phorimidium tenus) (A nabaena spiroides) (A nabaena

sp.) (Merismopedia glauca), (Prymnesium parvum)
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(Isochrysis galbana) ( Chromulina ov alis) ,
(Cryp tomonas erosa) (Cryp tomonas ov ata) ( Chroomonas acuta)
(Glenodinium gymnodinium), (Synedra aff inis)
(N avicula halop hila) ( Gyclotella stelligera) (Nitzschia
longissima) , ( Fugliena v iridis) ( Phacus oscillans)
( Platymonas cordif ormis) (S cenedesmus acuminatus)
(S cened esmus quadricaud a) (Kirchneriella contorta) (Crucigenia
tetrap edia) (Chlorella vulgaris)

B

) ) (Chrysococcus ruf escens)

(Nitzschia lorenziana) (N. Frustulum)
( Chaetoceros muelleri) (Amp hiprora alata) (Campylodiscus noricus)
(Diatomael ong atum) (Dunaliella salina)
10% - (Collod ictyon triciliat um)
2.3
( 3, 49.90+ 31.92mg/ L, 0.60—
360mg/ L, < 10mg/ L 19.38%, 10—20mg/ L 15.5%,
20—100m g/ L, 58.14% ,> 100mg- L~ 14. 21% 3,
, 20# , 133.02mg/L,
1# S5# 00# 13—20mg/ L,
3 , , " 15.86% 11.40mg/ L.,
31.79%; , 11.41+ 9.95mg¢/ L, 22.86% ; ,
7.41% 9.92mg/ L, 14.85% ; , ,
5.65% 3.8Img/L, 11.33%; 4.10% 6.37mg/ L,
8.21%; 3.39+ 3.74mg/ L, 6.79%:; 1.92+
1. 98mg/ L, 3.84%:; , 0.16% 0.23mg/L
7 4 )

46.10%  15.04% ; ;

Sp irulina sp. , , ,
28.86% , )
> ) 40.19% 23.16% 17.63%

? B
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Tab.3 The mean biomass of phytoplankton from saline-alkaline ponds in Gaoqing

Biomass (mg/ L)

Ponds Num.
Total Cya. Chr. Xan Cry. Pyr. Beci. Eug. Chl.
1# 30 17. 67+ 26. 44 1.79 0.50 0.03 0.24 0.73 12.76 1.10 0.52
2# 33 34.35+ 29.20 2.83 6.37 0.08 1.09 1.09 10.75 5.29 6.85
3# 32 35.08+ 30. 14 1.83 1.50 0.17 1.13 0.69 15.34 7.71 6.70
44 33 49.24+ 37.92 4.81 5.74 0.03 1.32 1.59 18.36 8.80 8.59
S# 23 13. 00+ 14.58 0.30 0.48 0. 00 0.75 0. 62 6.39 3.02 1.45
0# 25 62.79+ 85.81 15.83 2.85 0.35 17.14  4.26 10.40 6.40 5.56
004# 27 20. 79+ 54.19 1.04 6.76 0.02 2.31 1.63 4.57 3.74 0.71
T# 23 82.91% 80.52 7.05 16.64 0.24 1.58 4.29 21.58 25.71 5.84
8# 18 92.22+ 72.68 16.17  8.00 0.07 2.43 0.12 45.39 16.71 3.34
14# 12 104. 19+ 61.75 40.71 1.95 0.28 7.72 9.80 30.07 13.65
15# 24 73.94% 59.74 4.48 5.76 0.52 4.04 2.35  31.37 21.05 4.38
17# 13 73.55+ 54. 11 15.19 4.53 0.10 4.23 2.92 16.28 26.37 3.93
194 19 65. 07+ 30.92 5.02 1.01 0.40 10.59 0.49 26.01 8.19 13.36
204# 18 133. 02+ 74.45 27.90 3.39 0.96 2.97 6.21 43.89 35.89 11.81
214# 12 39. 19+ 24.41 1.31 2.99 1.74 1.99 14.37 10.85 5.94
S# 4 27.79% 19.99 0.85 0.08 1.57 0.74 15.00 2.05 7.51
01# 4 49.73% 17.78 1.67 0.11 0.06 27.21 0.65 10.76 7.40 1.85
6# 4 31.93+ 4.62 2.05 0.04 0.17 2.28 12.82  4.88 9.69
3# 4 33.01% 10.85 5.82 1. 80 0.01 1.25 1.30 8.35 10.54  3.94
44 4 16.07£ 5. 12 3.55 0.11 0. 05 3.12 0.11 3.86 1.62 3. 64
Mean 49.90+ 31.92 7.41 3.39 0.16 4.10 1.92 15.86 11.41 5.65
Total R7
2 2
2 2
2 2 2
53.97% ,
4
Tab.4 The species com position, mean biomass and diversity index of phytoplankton
in the ponds with different fish-eulture patterns
(%)
Percentage of taxons to total biomass
Num- of Biomass
Ponds H'

sam.  (mg/L) .
Cya. Chr. Xan. Cry. Pyr. Bei. Eug. Chl.

) 80 17.15 6.08 15.04 0.10 6.43 579 46.10 15.26 520 1
2) 76 57.79  7.11  7.58  0.57 9.06 2.27 39.30 19.92 14.18 2.644
(3) 68  86.77 17.63 4.95 0.46 2.51 2.70 40.19 23.16 8.39  2.938
4 69  68.57 13.15 13.08 0.17 3.47 4.28 27.33 29.60 8.93 2.833
5) 2
6) 2
7) 2

( . 696

(

12 104.19  39.07 1.87 0.27 0. 00 7.41 9.41 28.86 13.11 . 303
12 39.19 3.33 7.63 0. 00 4.45 5.08 36.67 27.70 15.16 . 555
4 27.79 3.04 0. 30 0. 00 5.63 2.68 53.97 7.36 27.03 .721

—~ e~~~

(1) Control ponds without fish; (2) Ponds main cultured silver carp; (3) Ponds main cultured tilapia; (4) Ponds
main cultured grass carp; (5) Ponds cultured larvae grass carp and silver carp; (6) Pond main cultured pomphoret and

common carp;(7) Pond cultured perch.
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[2,4]
0% 18%
( ) .
1# 5# O# 00# \ , 4
(2, 102 113 85 91
12% 14% 16%  19%, 19%
28.6% 44%  58% 14% 32%
30%  50% .
’ [6,7] |
49. 90mg/ L, (63.9mg/L)"
, (46.4mg/L)"" (49.4mg/L)"™ (45mg/L)
30—60mg/L) " , 15.03mg/L) '
g g
) 3g/L , \
, 1# 19# 14# (p< 0.05), > 3g/L
00# O# 208 T4 174
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) POs+® TP TIN TN SiOs Si (p<
0. 01)
3.2
, O# ,
200—300mg/ L - ,
3.3
D pH
s 2.5—6g/L ,
Smmol/ L R (r= - 0.345,n= 296, p< 0. 01),
pH ;
) , pH
, (Spirulina
platensis) 210—580mmol/ L.
[12,13] [9]
” ol ’ 9
s ( 5—7mmol/L ) R
e 30mmol/L,
, , 821 2—4
pH ’
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STUDIES ON THE SPECIES COMPOSITION BIOMASS AND SPECIES
DIVERSITY OF PHYTOPLANKTON IN SALINE-ALKALINE PONDS
WITH CHLORIDE TYPED

ZHAO Wen, DONG Shuangin, SHEN T U Qing—~hun and ZHAN G Zhao i
(The pen Laboratory of A quaculiure Research,Ocean University of Qingdao, Qingdao 266003)

Abstract:

biomass of phytoplankton were studied in saline-alkaline ponds in Zhaodian Fish Farm,

From 5 April 1997 to 1 September 1998, the species composition and

Gaoqing County, Shandong Province. 387 phytoplankton samples were collected.
Salinity ranged from 1. 36—20g/ L. Total alkalinity changed from 2.40—7. 2 mmol/ L,
and pH ranged from 8—9. The results indicated that the phytoplankton in saline-
alkaline ponds had been composed of salt—tolerance species or halophile species, which
occurs commonly in freshwater, some of them are halobiont species. The average
biomasses of phytoplankton were 49. 90 £ 31. 92mg/L. Diatom, Euglinophyta and
Chrysophyta were dominant. T he biomass of phytoplankton in control ponds without
fish was fewer than that of fish—culture ponds. T he features of species composition and
biomass were discussed.

Key words: Species composition; Biomass; Phytoplankton; Saline-alkaline pond



