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The Seston Structure and the Storage of Organic Carbon Pools in

Enclosures of Saline-alkaline Ponds
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Abstract: The particulate seston structure and the storage and dynamics of various organic carbon pools in
enclosures with silver carp (Hypophthalmichthys molitriz) and Nile Tilapia (Orecohromis niloticus) in
saline-alkaline ponds were estimated, in order to provide information for increasing fish production and
management scientifically water quality of this type of water bodies. The experiments were carried out in
Daluhu Fish Farm (Latitude 37°17'N, Longitude 117°55'E), Gaoqing County, Shandong Province from
April to July in 1998. The pond of which placed enclosure is 0. 10 ha in area, and water depth was 1. 4m.
During the experiment, water temperature varied from 18.5 to 32. 0 C, and conductivity ranged from 1000
to 2400 ps/cm. Total alkalinity ranged from 3. 02 to 5. 64 mmol/L. The experimental enclosures were the
land-based enclosures in ponds. The enclosures were 20m*(4m X 5m) in area, 2.0 m in height (1. 4m in
water depth), and was made of plastic-coated polyethylene woven cloth with a frame composed of wood
and bamboo poles. The results indicated that the ratios of dry weight of plankton (PZ) to dry weight of
total seston (T'S) were 4.26% ~ 25.97%, and the average value was 12%. The mean dry weight of
phytoplankton (DWP) in various enclosures ranged from 0. 16 to 0. 70 mg /L, the DWP of enclosures with
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fishes was higher than that of enclosure without fishes. The mean dry weight of zooplankton (DWZ) in
various enclosures ranged from 0.32~2.81 mg/L, the DWZ of enclosures with silver carp was lowest,
less than control enclosures without fishes, and significantly lower than that of enclosures with Tilapia.
The mean ash contents of seston was 42. 38%. The mean storage of dissolve organic carbon (DOC) and
particulate organic carbon (POC) were 5.40+1. 61 and 1. 9640. 96 mgC/L , respectively. POC content of
three enclosures with Tilapia (2. 382+ 1.20 mgC/L) was higher than that of three enclosures with silver
carp (1.99+0.78 mgC/L) (p>0.5). The POC content of control enclosures without fish was 1. 2840. 21
mgC/L. The POC content of enclosures with fishes higher than that of enclosure without fishes (p<C
0.001). The mean C/N ratio in various groups was similar, total mean C/N ratio was 6. 97=+0. 24. The
ratio of total organic carbon (TOC), DOC and POC was 1 : 0.73 ¢ 0. 27. The mean ratio of the planktonic
carbon and detritus particular carbon to the POC was 34.65% and 65.35% ., respectively. The ratio of
detritus particulate carbon, zooplankton carbon and phytoplankton carbon was 9.29 : 3. 71 : 1. The ratio
of the zooplankton carbon and phytoplankton carbon to the planktonic carbon was 78.8% and 21.2%,
respectively. Zooplankton carbon contents exceeded phytoplankton carbon by an average of 3.71 times.,
this is possible the common characteristic of inland saline waters. The POC (mgC/L) of enclosures in
saline-alkaline ponds have passive correlated significantly to the Chl-a (pg/L) and suspended particulate
organic matter (SO, mg/L), the correlation function were: POC=1.00-+0.10 Chl-a and POC=1. 26+
0. 08 SO.

Key words :seston structure; organic carbon pools; enclosure with silver carp and tilapia; saline-alkaline
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Table 1

in the enclosures

20ml

N

, 0. 1ml

15L,

( yL6~11]

o

Stocking rates and daily production of silver carp and tilapia as well as the average amount of fertilizers applied

Enclosures
Item
SO S1 S2 S3 To T1 T2 T3
Stocking rates (ind/hm?) 10000 10000 10000 10000 10000 10000
Survival rates (%) 100 100 100 100 100 100
Size in beginning (g/ind) 33.2+9.3  33.2+9.3  33.2+9.3 75 75 75
Size in harvest(g/ind) 102.249.2 109.0£16.2 72.645.6 133.5442.0 95.0421 147.54+26.9
Daily production (g/(m? « d) 0. 82 0. 90 0. 47 0.93 0. 32 1.15
Applied fertilizer (kg/(hm? « d)
Chicken manure 18.75 18.75
NH,H,PO, 0. 39 0.39 0.39
NH,ClI 1.23 1.23  1.23
1.2.2 DOC DOC . POC 50ml, ,
CO, s o
1.3 s (50~200mlD) s
25mm  Whatman GF/F ( 450 C 2h ) L60C )
- 550 C 2h, o N
2
2.1
ars» 7.81~25.56mg/L, 15.53mg/L, TS
) (w27
2
Table 2 Structure of the dry seston in experimental enclosures
Enclosure DWP(mg/L.) DWZ(mg/L) DWZ/DWP TS (mg/L) Ash(%) PZ/TS(%)
SO 0.16 1. 87 11.92 7.81+2.25 48. 00 25.97
S1 0. 38 0. 34 0.91 14.06+6. 91 37.78 5.11
S2 0.24 0. 32 1.32 13.25+5. 38 30.19 4. 26
S3 0.70 0.32 0.45 18.00+8.51 47.22 5.65
TO 0.21 1. 30 6.08 11. 69+£38.51 45.99 12.94
T1 0.56 1.47 2. 60 25.56411. 30 32.27 7.94
T2 0.22 2.50 11. 62 13.31+£5.30 52.58 20.38
T3 0. 24 2. 81 11.78 20.5648. 96 44.98 14. 81
30.19%~52.58% , 42.38% (45%)
[12,13]
oOwWP) 0.16~0. 70mg/L ., (SO TO) o
s TO.T1 S0.T2 ;0 T3 T2
. Sl S2 . (DWZ) 0.32~2.81mg/L,

’
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, (P7Z) (TS) 4.26%~25.97%, 12%.,

s 1%[1]’
) 12%, 88%

o

2.2 POC.PON  C/N

3 . POC 0. 83~4. 03mgC/L, 1. 9640. 96mgC/L, POC
Parsonst'* L1 (0. 02~2.30mgC/L),
(3.10+1. 60mgC/L), tel (1. 86~3. 99mgC/L) .
POC , 3 POC 2.38+1.20mgC/L,3 1.99+
0. 78mgC/L, 1.2840. 21mgC/L, POC ,
(p=>0.05), POC (p<<0.001),
(PON) 0.08~0.72mg/L , 0.19~0.39
mg/L . . C 3.
C/N 4.11~10. 38, C/N .
6.97+0. 24, C/N
POC C/N (>10~20); C/N 6~7 . 11,
5.7, POC  C/N 15.54=1. 0%, ,
4.79~5. 80, 6.37+1.07%1, 7. 6307, ,
C/N 7.0 >
C/N .
3 POC.PON (mgC/L) C/N
Table 3 The dynamics of the concentration of POC,PON in experimental enclosures
22/4 10/5 21/6 7/7 Mean
Enclosures POC PON C/N POC PON C/N POC PON C/N POC PON C/N POC PON C/N
SO 1.12 0.14 8.00 1.18 0.17 6.94 1.23 0.17 7.24 1.54 0.34 4.53 1.27 0.21 6. 68
S1 0.83 0.08 10.38 2.55 0.39 6.54 2.63 0.37 7.11 1.48 0.36 4.11 1.87 0.30 7.03
S2 0.94 0.10 9.40 2.76 0.38 7.26 2.65 0.41 6.46 2.17 0.34 6.38 2.13 0.31 7.38
S3 0.98 0.13 7.54 2.86 0.38 7.53 2.44 0.36 6.78 1.59 0.28 5.68 1.97 0.29 6. 88
TO 1.12 0.14 8.00 1.62 0.20 8.10 1.38 0.21 6.57 1.03 0.21 4.90 1.29 0.19 6. 89
T1 1.12 0.14 8.00 1.34 0.15 8.93 3.71 0.60 6.18 3.77 0.64 5.89 2.49 0.38 7.25
T2 1.12 0.14 8.00 1.63 0.20 8.15 3.90 0.68 5.74 2.36 0.46 5.13 2.25 0.37 6.75
T3 1.12 0.14 8.00 1.66 0.20 8.30 4.03 0.72 5.60 2.78 0.48 5.79 2.40 0.39 6.92
3 s C/N . Antia 8 R
NO, . ., C/N 3, NH; . , C/N
15 ’ b C/N .’
2.3
40 9
0. 01~ 0. 59mgC/L, 0.14+ 0. 14mgC/L, ) (0.18+
0.16mgC/L) (0.1440. 12mgC/L) . (0. 0740. 09mgC/L),
. 0.03~3. 55mgC/L . 0.5340. 86mgC/L,
, . 0.1340.08mgC/L, (0. 9041. 28mgC/L) (p<C0. 001)

(0. 56=0. 39mgC/L) (p<<0.01),
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POC 27.04%  7.14%, 3 .3
POC 9.05%.7.04% 5.47%,

5.46%.37.82% 43.75%.,
4 (PC) ZC) (mgC/L)

Table 4 Dynamics of phytoplankton carbon and zooplankton carbon in the experimental enclosures

22/4 10/5 21/6 7/7 Mean
Enclosures PC zC PC ZC PC zC PC zC PC zC
SO 0.22 0. 08 0.01 0.75 0.01 0. 36 0.01 1.20 0. 06 0. 60
S1 0. 31 0.03 0. 20 0.14 0. 06 0.13 0. 04 0. 26 0.15 0.14
S2 0.12 0.09 0.19 0.08 0. 04 0.13 0. 04 0.22 0.10 0.13
S3 0.29 0. 05 0.59 0.09 0.18 0.09 0. 06 0.28 0.28 0.13
TO 0. 22 0.08 0. 09 0.79 0. 01 0. 45 0. 02 0.77 0. 09 0.52
T1 0.22 0.08 0.02 0.18 0. 37 1.68 0. 29 0.41 0.23 0.59
T2 0.22 0.08 0.08 0.18 0.01 3-41 0.03 0.33 0. 09 1.00
T3 0.22 0.08 0.03 0.18 0.03 3. 55 0.10 0.68 0.10 1.12
2.4
4 s (PZC), POC
PzZC (BDC), S,
( ) 0.17~3.58mgC/L, 0.66+0. 84mgC/L;
0.49~3.03mgC/L, 1.30£0. 77mgC/L, »8
POC 34.65%  65.35%. = (35%
65%) . SDC/PZC=1.97, (1.5~3.3) -3
POC 15.5%  84.4%.,
44.0% 56.0%, 49.5% 50.5%.
5 (PZC) (BDC)
Table 5 Dynamics of plankton carbon and detritus carbon in the experimental enclosures
22/4 10/5 21/6 7/7 Mean
Enclosures PzZC BDC pPzZC BDC PzZC BDC PZC BDC pPzZC BDC
SO 0. 30 0. 82 0.76 0.42 0. 37 0. 86 1. 21 0.33 0. 66 0. 61
S1 0.33 0.50 0.33 2.22 0.1.9 2. 44 0. 30 1.18 0. 29 1.58
S2 0. 20 0. 74 0. 27 2.49 0.17 2. 48 0.27 1. 90 0.23 1.90
S3 0.33 0. 65 0. 68 2.18 0. 27 2.17 0. 35 1. 24 0.41 1.56
To 0. 30 0. 82 0. 88 0. 74 0. 46 0.92 0.78 0. 25 0. 60 0. 68
T1 0. 30 0. 82 0.19 1.15 2.06 1. 65 0.70 3.07 0. 81 1.67
T2 0. 30 0.82 0. 25 1. 38 3.42 0.48 0. 36 2.00 1. 09 1.17
T3 0. 30 0. 82 0.21 1.45 3.58 0. 45 0.78 2. 00 1.22 1.18
N 9.29 ¢ 3.71: 1,
78.8% 21.2%. Hessen ELIN . .
22:4:3: 1, 6%~19%, 1%~
12%, N N 3.45:0.25: 0.65: 171,
P 4:1 21.2%
s (0.3~1) o
2.5 (DOC)H
DOC 6o ) DOC 3. 33~8. 00mgC/
L, 5.40+ 1. 61mgC/L, 8 DOC/POC 2.76,

(3.21)Fﬂ; 6N23H9.21J’; (LSNZ'l)’zﬂg
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DOC 6 DOC
(r=—0.385,n=1232, p<<0.05), Carpenter Table 6 The concentration dynamics of DOC in
[22] DOC experimental enclosures
. DOC Enclosures
Da S S S S
. DOC ate S0 S1 S2 S3 To T1 T2 T3
22/4  4.27 4.02 3.25 4.36 4.27 4.27 4.27 4.27
° 10/5 4.70 3.93 3.50 3.33 3.42 4.62 4.02 3.50
2.6 POC -a. 21/6 7.94 7.76 7.88 7.12 7.59 6.88 6.29 6.65
7/7  5.00 6.59 5.59 4.94 7.18 6.71 8.00 6
7 8 M 5.48 5.58 5.06 4.94 5.62 5.62 5.65 5.28
ean
-a o
POC s (POC,mgC/L)
a(Chla,pg/L) C D,
POC=1.0040.10 Chla(rn=32,=0. 931, p<<0.001)
POC (SO, mg/L) C 2,
POC=1. 264-0. 08 SO (n=32, r=0.566, p<<0.01)
:': ¥ = 0.0982x+1 0014 45 ¥ = 0.0766x +1.2604
- 40| o # FRE=03104
4.0 * 1% »
T 3.5 * * =
= S L 30
[¢) IS X
025 &
220 & 20
15 § L5
10 1.0
035 0.5
(] X ) Q 1 ] ] '
¢ 10 20 30 40 4] 10 20 30 40
Chla(p g L) S0{mgL1)
1 (POC) 2 (POC)
a (SO)
Fig. 1 The relationship between POC and chlorophyll Fig. 2 The relationship between POC and SO in the

a of phytoplankton in the experimental enclosures

7

experimental enclosures

(mg/L)

Table 7 Dynamics of the suspended particular organic matter in the experimental enclosures

Enclosures

Date Item

SO S1 S2 S3 TO T1 T2 T3
TS 5.25 25 3.00 7.00 5.25 5.25 5.25 5.25
22/4 1S 3. 00 .25 2.00 4. 00 3.00 3. 00 3. 00 3.00
SO 2.25 2.00 1. 00 3.00 2.25 2.25 2.25 2.25
TS 12.00 15. 00 15. 00 33.00 28.00 34. 00 19. 00 29.00
10/5 IS 7.00 6. 00 3. 00 23.00 15. 00 16. 00 9. 00 18. 00
SO 5. 00 9. 00 12.00 10. 00 13. 00 18. 00 10. 00 11. 00
TS 7.00 13.00 18. 00 14. 00 8.50 25.00 10. 00 18. 00
21/6 IS 4. 50 3.00 7.00 4.00 2. 50 8. 00 6. 00 10. 00
SO 2.50 10. 00 11. 00 10. 00 6. 00 17.00 4. 00 8. 00
TS 7.00 25. 00 17.00 18. 00 5. 00 38. 00 19. 00 30. 00
7/7 1S 0. 50 11. 00 4. 00 3. 00 1. 00 6. 00 10. 00 6. 00
SO 6. 50 14. 00 13. 00 15. 00 4. 00 32.00 9. 00 24.00
2.7 (TOC)
(TOC) POC  DOC C 9, TOC 4.19~
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10. 68mgC/L, 7.3642. 17mgC/L, TOC.DOC POC 1:0.73:0.27,
(1:0.76: 0.24)" .
8 a (pg/L) 9 TOC
Table 8 Dynamics of chlorophyll a of phytoplankton in Table 9 The concentration dynamics of TOC in
the experimental enclosures experimental enclosures
Enclosures SO st S22 s3 To T1 T2 T3
Date S0 S1  S2 83 To T1 T2 T3 Date
L 5 9 A 1~ A 5 9 5 9 5 9 5 9 5 9
22/4 1.08 2.26 0.55 2.21 4.08 1.08 103 1.08 22/4 5.39 4.85 4.19 5.34 5.39 5.39 5.39 5.39
10/5 5.88 6.48 6.26 6.19 5.04 5.96 5.65 5.16

10/5 4.26 15.0317.24 22.76 6.19 3.39 4.41 3.74
21/6 2.11 18.8515.78 4.26 0.75 25.3320.1930.21  21/6 9-17 10.3910.53 9.56 8.97 10.5910.19 10. 68

5
9
7/7 3.06 7.81 11.20 7.79 1.77 34.4811.04 14. 60 7/7 6.54 8.07 7.76 6.53 8.21 10.4810.36 9.49
Mean 3.38 10.9911.19 9.26 3.20 16.82 9.93 13.16 Mean 6.75 7.45 7.19 6.91 6.90 8.11 7.90 7.68

3
(TOC) 1~30mg/L , o TOC DOC
POC. DOC/POC 30 . 10, 5~6,
1~2k, s ,POC
2 ,  DOC s o POC
(SDC) (PZC),BDC/PZC 3~5, 1.5
s PzZC BDC. s
s (PC) (ZC),ZC/PC 2~32 s
b 10
’ 3 (mg/L) ° s
TOC(7.36).DOC/POC  BDC/PZC s R
; ,PC/ZC 0.27,
(mg/L) (mg/L)
(S=5.5) 0.83%, (S=2.56) TOC
”s 7.36{L00%)
0. 94, (S=3.75) 0.81™%7,
Bolshoy Shantropy ~ (S=13~16) 0.1,
POC DOC
° 1.96(27%) 5.40(73%)
Hammer?" I
o ,  <10pm — p—
fiz,13] 1.30(18%) 0.66(9%)
° PC ZC
0.14(2%) 0.52(7%)
. 3 (mgC/L)
o %)
S Fig. 3 Storage of each organic carbon pool and the

ratio of each pool to total organic carbon storage in the

experimental enclosures
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