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Characteristics of nutrient structures and limitation of coastal
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Abstract: Based on field data of nutrients observed in coastal aquaculture area in Shandong province, 2018,
using the methods of nutrient limitation, the distribution characteristics of nitrogen. phosphorus and silicate
were analyzed and discussed. The results showed that the average annual concentrations of DIN, PO,-P and
Si0O5-Si in Shandong coastal culture areas were (0.25340.048) mg/L. (0.00743+0.00238) mg/L and (0.269+
0.089) mg/L, respectively. The concentrations of DIN and SiOs-Si in Bohai aquaculture area were generally
higher than those in Yellow Sea aquaculture area, and the high-value stations were mostly distributed in the
semi-closed bay, such as Laizhou Bay, Dingzi Bay. The concentration of PO4-P was generally low. The annual
mean ratios of N/P, Si/N and Si/P were 131+£47,0.92+0.47 and 90+60, respectively. The areas with high N/P
ratio were mainly distributed in Bohai and Haiyang-Laiyang area. Most Si/N. Si/P high-value stations were

distributed in Muping area in the east of Shandong Peninsula and Weifang, Longkou and Laizhou-Zhaoyuan
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area. The analysis of the nutrient structure showed that the nutrient structure of Shandong coastal culture area

was obviously limited by phosphorus and limited by silicon in dry season. The phosphorus limitation was

obviously in four seasons, and the silicon limitation was obviously during dry season. It is suggested that the

reasonable planning of stocking density can not only effectively increase the amount of shellfish resources, but

also make full use of marine primary productivity to purify water quality. It should actively promote the

simultaneous cultivation and rotation of shellfish and algae in raft aquaculture shellfish and algae aquaculture

areas, adjust the structure of culture products, and improve the poor nutritional status caused by the change of

nutritional structure.
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Fig. 1 Location of sampling stations of culture zones
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Fig. 2 Variation of DIN concentration in different areas during 4 seasons
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Fig. 3 Variation of PO4-P concentration in different areas during 4 seasons
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Fig. 4 Variation of SiO;-Si concentration in different areas during 4 seasons



718 P SE 2

7S A -

%41 %

0.183 mg/L. 0.368 mg/L F1 0.321 mg/L, =75 484k
FHERINE | L FRAL, B ERE, 71
e K (0.269+0.089) mg/L., 2=, K IF i ¥y
(22 Ak ) K A, ik R vk R W b A1 &
2, KR T, ke AR AZ B, o AR
TR, R RV A —E i . BB X
[ SiO5-Si Mk BE SA & T HE SR X o e {Eh
LA T3S BT | M —FE X /L B
Rl — G B AN X s IRk B R
HRAY H R IX R #EYT X R Si05-Si ¥ i R
0.0440 ~ 2.21 mg/L, - F-¥94R & K 0.795 mg/L, 2
X R SEM — e X . BA— )G H BRI
BSR4 B 43 53R 0.450 mg/L, 0.427 mg/L .
0.401 mg/L & 0.375 mg/L. 425 R 375 X
F (e AR 23K ) Si05-Si e A 4 #5241, 4F

1000
800 |

600 |

N/P

400

200 -

WM A RALTRR Er M- e
W

SEHIHEE R 0.102 ~ 0.306 mg/L.
22 BRI SRR
221 N/P 5 4FiE

2RI IX (8] N/P AR ALK, AN A 2275 N/P {H
BALME SR, &% FE HEMEE
N/P 43 5] 24 209, 178, 170 Fil 97, 4 ¥ {4
13147, ¥R 3558 X R /Y N/P LR A & 351
FEFE X, A VLI N8 2 5 AV VS v T K
o B 240 A0 T L AR 5 e R A T BH —
SEBH X R Bt (3 — I X | b . BRI —
JTHEX Ao W PH — SEBH X A N/P AR S {E
406, M —FHIE X . BA— T 5 R 4R 34 (H
3528 399 Fl 390, AR i AR SR 5E X (O
MA R E L) & H BRIX A N/P AR X441, 45
¥ M 33 ~ 210,

Ky #k 27 Eig Sepk o FLil -SRI R

FREHIX R

5 ARIXRFAEZET NP T

Fig. 5 Variation of N/P value in different areas during 4 seasons
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Fig. 7 Variation of Si/P value in different areas during 4 seasons
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Fig. 8 Characteristics of nutrient limitation of coastal aquaculture area in Shandong province
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