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Carbon and nitrogen accumulation characteristics of sediment in higher-place shrimp
pond. WANG Zi-ai, TANG Shao-xia®, CHEN Ke-ke, FU Yu-xuan, ZHENG Miao, YANG

Chun-yan ( College of Geography and Environmental Science, Hainan Normal University, Haikou
571158, China).

Abstract; To clarify the environmental impacts of higher-place shrimp pond aquaculture, we
analyzed the concentrations of total nitrogen (TN) , total carbon (TC) , and total organic carbon
(TOC) in the sediments sampled from three types of shrimp aquaculture in the Dongying Town of
Haikou City. The sediments were sampled from four layers: 0-5 cm (t1), 5-10 em (12), 10—
15 ecm (t3), and 15-20 cm (t4). The concentrations of TC, TOC, TN in the soil outside the
embankment of shrimp ponds were 5.66, 6.95 and 2.49 times higher than that of shrimp ponds,
respectively, a phenomenon caused by the infiltration of wastewater from the higher-place shrimp
ponds. Additionally, the concentrations of TC, TOC and TN in the sediments were 7.36, 8.68
and 4.41 times higher than the background value, which was caused by accumulation of baits and
shrimp excrement. The concentrations of TN, TC and TOC in the sediments of the bottom auxilia-
ry sand were the highest in the surface layer and 2 to 27 times higher than that in the deep soil.
In the bottom auxiliary cement shrimp pond, the concentrations of TN, TC and TOC in the crack
were the highest in the third layer of soil, showing a trend of t3>t1>t2>t4. The concentrations of
TN, TC and TOC on the outer side of shrimp pond dike showed a significant decrease from the
surface layer to the deep layer. The TOC and TN in the surface sediments in shrimp ponds and
the residues of bait and shrimp dung during culture were seriously exceeded the standard after the
discharge of wastewater. The organic nitrogen and organic index of surface sediments of the
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unwashed shrimp pond after draining wastewater were classified as Il moderate pollution and I

mild pollution, while both organic nitrogen and organic index of the bait and shrimp manure resi-

dues during the culture were classified as [V heavy pollution. The organic index in the lateral soil

of the shrimp ponds embankment was Il moderate pollution, while organic nitrogen rating was IV

heavy pollution. The C : N ratio in the sediments of the shrimp pond was low, which was condu-

cive for the formation of humus stemmed from residual baits and biological excretions in sedi-

ments. If humus is not cleaned in time, it will reduce aquaculture water quality.

Key words: higher-place shrimp pond; sediment; carbon and nitrogen concentration; pollution

risk.
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Table 1 Basic situation of sampling plots

RAESHY MR MR E Y IMERRSMY ERL

Sampling Shrimp pond sediment Shrimp pond Lateral soil ~ Background

type residue of the soil
shrimp pond

LG 1# 24 34 44 54 6 T#

Plot number

SRRETREE 0~20 ecm 0~20 ecm 0~20 ¢cm 0~20 cm 0~5 cm 0~20 em 0~5 cm

Sampling depth

Ul T T AR 1L CFsE AUk CIRE REVK e RIEAK BIK REUE KK G5 - -

Shrimp pond cleaning Cleaned and not  Cleaned and not  Cleaned and not Drained and not  Drained and not

situation irrigation irrigation irrigation cleaned cleaned

IR FS R Al L HBOKIMEAR Wb+ BT+ TR - -

Shrimp pond bottom sandy soil 1 Laying cement  sandy soil sandy soil Plastic film

use material but damaged

Frid : 240t BRI OK PR BE (B4 JLAD Y WAL, SRAE SR AL o 54T W PR SR A SR AEAR B, BORAEERE HUAF 0~5 em,,
Note: Although the 2# is cemented, there are several places where the damage occurs, and the sampling point is located at the damaged place. The 5# col-
lects culture residues in the film, so the sampling depth is only 0-5 cm.
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Fig.1 Study area and sampling location
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Table 2 Comparison of carbon and nitrogen contents in surface layer soil and background soil

FEHL S ToC TC TN

Plot ot G e P Fron e G i P bl C; frifE2z P,
number range (g- kg SD range (g-kg™h SD range (g-ke™ SD

1# 1.28~2.77 1.87 0.64  0.00 1.71~4.16 2.64 1.18  0.00 0.00 0.00 0.00  0.00
2# 6.75~9.61 8.19 143 2.80 10.35~32.68 17.33 9.03 472 0.26~0.86 0.53 0.25  0.00
3# 5.02~7.97 6.27 124 215 6.80~8.61 6.65 2.17 181 0.09~0.46 0.27 0.17  0.00
44 10.58~11.09 10.84 036  3.71 11.81~12.69 12.25 0.62 3.34 0.88~1.15 1.02 023 120
54 25.03~26.41 25.35 201  8.68 26.19~27.80 27.00 0.80  7.36 3.74~3.76 3.75 0.0 441
(3 19.86~20.71 20.29 042 695 20.30~21.35 20.78 0.48  5.66 1.68~2.55 2.12 044 249

PR Co/by o COSEIT-IE, b, A FEES RS 1 km b XU RS B A B 175 5. TC 3.67 ¢ - kg™' ,TOC 2.92 g - kg™' ,TN 0.85 g - kg ™',
Note: P; is C;/b,. C, is the measured average value, and b, is the background value of the turf soil which has not been reclaimed from the windward area

of 1 km away from the shrimp pond: TC 3.67 g - kg™!, TOC 2.92 g - kg™!, TN 0.85 g - kg™'.
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Fig.2 Contents of carbon and nitrogen in surface layer soil
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Fig.3 Content of carbon and nitrogen contents in the vertical direction of the plots
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Fig.4 TOC and TN contents in surface layer compared with the standard
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Table 3  Organic index and organic nitrogen evaluation

criteria in sediments

A T L2 REE S Llisers R

Type clear Mild Moderate Severe
pollution pollution pollution

228 Degree | I Il| I\

Rk L 01<0.05 0. 05<01 0.20<01 01=0.50

Org-index <0.20 <0.50

LA % <0.033  0.033~0.066 0.066~0.133  =0.133

Org-N%

R4 HHEREL O TEEEFNER
Table 4 Pollution degree evaluation results at the surface
layer of the sampling plots

FEHb 5 ON%  ONZ%4  TOC% O  OI%%
Plot ON 0l
numbers degree degree
1# 0.000 I 0.19 0.00 I

2# 0.050 I 0.82 0.04 I

3# 0.026 I 0.63 0.02 I

A# 0.097 Iir 1.08 0.10 I
S# 0.356 v 2.54 0.90 v
6# 0.201 v 2.03 0.41 |
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*5 HMRELC:NE
Table 5 C : N ratio in the surface layer of sampling plots

FE b5 TC FRifi 2 TN FREZE /N
Plots (g . kg_l ) SD (g . kg_l ) SD

numbers

1# 2.64 1.18 0.00 0.00 0.00
2# 17.33 9.03 0.53 0.25 32.70
3# 6.65 2.17 0.27 0.17 24.63
4# 12.25 0.62 1.02 0.23 12.00
S5# 27.00 0.80 3.75 0.01 7.20
O# 20.78 0.48 2.12 0.44 9.80
T# 3.67 0.16 0.85 0.02 4.32
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