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Research on the nutrient concentrations in offshore area and laver culture farm
in Kagawa prefecture from the fiscal year 2000

Masashi MIYAGAWA, Munehiro FUJIWARA and Noriko AKAI

According to the wide area research on the nutrient concentrations in Kagawa sea area, it was
considered that consumption of nutrient by laver in the laver culture farm would affect the decrease of
nutrient concentrations in the sea area. Therefore we investigated the difference of dissolved inorganic
nitrogen concentrations between offshore and the laver culture farm area in Kagawa sea area from the
fiscal year 2000 to 2009. Consequently, it was confirmed that the dissolved inorganic nitrogen
concentrations in the laver culture farm was lower than the level of offshore for many times. The
difference was compared to the standard deviation in the sea area average and it was lower than the
minus figure of the standard deviation for 21 times in recent 10 years and the frequency in Harima sea

was almost 3 times larger than in Bisan strait.
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Fig. 1. Area of laver culture farm, location of sampling site of fixed line survey and laver

culture farm survey.
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Fig. 2. Change in dissolved inorganic nitrogen between
coastal area and offshore in fiscal year 2000.

Fig. 3. Change in dissolved inorganic nitrogen between
coastal area and offshore in fiscal year 2001.
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Fig. 4. Change in dissolved inorganic nitrogen between
coastal area and offshore in fiscal year 2002.
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Fig. 6. Change in dissolved inorganic nitrogen between
coastal area and offshore in fiscal year 2004.
Open square shows the difference of DIN between
offshore and coastal area is larger than the
standard deviation in research period, Oct. 2000 to
Mar. 2010.
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Fig. 5. Change in dissolved inorganic nitrogen between
coastal area and offshore in fiscal year 2003.
Open square shows the difference of DIN between
offshore and coastal area is larger than the
standard deviation in research period, Oct. 2000 to

Mar. 2010.
FY3005 0
18 —&— |aver farm survey {Bisan strail) = Fised Ine survey {Bian sorait)
16
= 14
]
-
0
= 10 —
£ g e
a Fﬂ\
] -
4 4&—5&(
£ ..:,--.iiL
g V-
a i i i \
e
T I -B- - Liver fumm srvey (Hanma sexp - 4 - Fived line survey | Hariva sea) |_
16
.y 14
3 12
N A
Z w”
a ] - Y
|
L .
N
PR
2
1 "
s = 8§ = & =

Fig. 7. Change in dissolved inorganic nitrogen between
coastal area and offshore in fiscal year 2005.
Open square shows the difference of DIN
between offshore and coastal area is larger than
the standard deviation in research period, Oct.
2000 to Mar. 2010.
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Fig. 8. Change in dissolved inorganic nitrogen between
coastal area and offshore in fiscal year 2006.
Open square shows the difference of DIN
between offshore and coastal area is larger than
the standard deviation in research period, Oct.
2000 to Mar. 2010.
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Fig. 10. Change in dissolved inorganic nitrogen between
coastal area and offshore in fiscal year 2008.
Open square shows the difference of DIN
between offshore and coastal area is larger than
the standard deviation in research period, Oct.
2000 to Mar. 2010.
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Fig. 9. Change in dissolved inorganic nitrogen between
coastal area and offshore in fiscal year 2007.
Open square shows the difference of DIN
between offshore and coastal area is larger than
the standard deviation in research period, Oct.
2000 to Mar. 2010.
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Fig. 11. Change in dissolved inorganic nitrogen between
coastal area and offshore in fiscal year 2009.
Open square shows the difference of DIN
between offshore and coastal area is larger than
the standard deviation in research period, Oct.
2000 to Mar. 2010.



Table 1 Difference of dissolved inorganic nitrogen between coastal area and offshore

Period of survey

Average in Bisan Average in Harima  Classification of Classification of
Year Month Day sirail. SE4. difference in Bisan strait.” difference in Harima sea,”
2000 et 34 %4 211 .28 + +
20000 Mow, 1-8=* 218 -0.6% + +
2000 Dec. 4-8 1.20 1.34 + ¥
2001 Jan. 7-11 .06 -1.20 + +
20001 Feb. 1-5 0.03 -{,B0 + +
20001 Mar. 6-12 051 046 & &
2000 Chet. 34 =% 105 12 + +
2001 Mov. 2-8 1.73 .46 + +
2000 Dee.  3-5 .64 022 & +
2002 Jan, 10-15,22-25 008 =126 =5 +
2002 Feb. 1-5%* 0.2 -1.32 + +
2002 Mar.  1-7 A£0.77 -1.19 + +
2002 Okt 2-8 3.37 2,80 + +
2002 MNov. 7-11 248 015 + +
2002 Dec. 24 001 -0.0% == +
2003 Jan. B0 .15 033 + +
2003 Feb. 34 048 .39 + +
2003 Mar, 5-10** .36 -0.61 T+ +
2003 et 16 -1.B3 -1.65 = =
2003 Nov.,  4-6 216 0.91 + +
2003 Dec. 2-3°%* 2.57 1.15 + +
2004 Jan.  2-5 .16 .63 4 +
2004 Feh 2-49 =108 .61 + +
2004 Mar. -3 008 -0.57 & &
2004 et 5-6%* 1.68 -3.99 +
2004 MNow, 1-2 %+ =244 17 = +
2004 Dee. 17 5.68 1.32 + -
2005 Jan. G-11,11-14 .28 -1.58 + =
2005 Feb. 4-8 .89 0.50 + +
2005 Mar. 1-2 062 -116 & -
2005 Chet, 311 253 218 + +
2005 Mov. -8 1.41 0,70 I .
2005 Dec. 1-2 A0.79 -1.51 + -
2006 Jan.  5-6,10** .51 0,27 + +
2006 Feb. Jan31-Feb.7 ** 0.09 -1.59 + 5
20 Mar.  1-6** 1.89 0.23 + +
2006 Ot 2-10** 1.20 0.36 + +
2006 MNov. 1-7=* =303 .34 +
20046 Dhec. 1-5 2.05 -0, 3 + +
2007 Jan.  5-10 2.49 2.21 I ,
2007 Feb. 5o 0.05 -2.54 + -
2007 Mar.  1-6 0,50 -2.24 + =
2007 Oct. 1-0=+ -1.69 .67 — I
2007 MNov. 1-6%* 2,46 2107 + =
2007 Dec. 5-7%* 34 -1.21 t +
2008 Jan.  4-0 =+ -1.03 -4 +
2008 Feb. Jan.29-Feb.5 ** 0.57 =131 + <
2008 Mar. 34 -0.30 -1.30 L &
2008 (et 2-5=+ 21 0.23 - +
2008 Mov., 4-5 1.42 0,18 + +
2008 Dee.  1-2 0.62 -0.32 I3 &
2008 Jan, G- 041 .19 + +
2009 Feb. 2.3 0.24 -1.22 + +
20049 Mar. 4-5 =+ Ny -1.53 +
2000 Oct,  1-6%* -0.43 =146 + =
2009 Moy, 4-5=F -1.59 -1.08 + +
2008 Dec. 1-2 =100 -3.55 + -
2010 Jan. 5-12 -2.77 -3.B5 == =
2010 Feb. 1-5 -1.44 -3.80 s
2000 Mar. 1-2** -0.6% -0.93 ES +
Standard deviation 165 1.43
Frequency of — 5 16

* . Classification of difference compared to standard deviation,
[—=-lg, -lg==t=<0,0=+)
** : Influence of river discharge.
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Fig. 12. Examples of horizontal distribution of nutrient; DIN concentration. Open squares in these figures
demonstrate the horizontal distribution pattern of negative difference in DIN concentration between
laver farm area and offshore. Left figure shows the typical pattern in Bisan strait. Right figure is the

typical one in Harima sea.
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Fig. 13. Examples of patterns of temporal change in DIN
concentration distribution.
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Fig. 14. Examples of river flow discharge.Arrow shows
the area of river discharge.
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