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Seasonal changes of photosynthetic rate of surface water sampled from Lake

Nakaumi and Honjou area in Lake Nakaumi during 1996 and 1998

Hidenobu Kunii'

Abstract: Photosynthetic rate of the surface waters sampled from Lake Nakaumi and Honjou area in

Lake Nakaumi was measured at monthly intervals during 3 years from April 1996 to December 1998

by using simulated in sifu light and dark bottle method. Chlorophyll a content was almost always

higher in Lake Nakaumi than in Honjou area and the annual mean gross photosynthesis per unit

volume of water collected from the center of Lake Nakaumi was always higher than that collected

from Honjou area. The total mean value of the gross photosynthetic rate of waters sampled from four

sites in Lake Nakaumi and Honjou area was estimated to be ¢.30mgQO:-Chl.a'-h" .

Key words: chlorophyll content, Honjou area, Lake Nakaumi, light and dark bottle method, seasonal

change
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Fig.1. Seasonal changes of chlorophyll a content at four sampling sites in Lake Nakaumi and Honjou area during 1996

and 1998. Data are drawn from the monthly report published by the Laboratory of Environmental Analytical Chemistry,
Shimane University (1996 ~ 1998).
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Fig.2. Seasonal changes of salinity at four sampling sites in Lake Nakaumi and Honjou area during 1996 and 1998. Data

are drawn from the monthly report published by the Laboratory of Environmental Analytical Chemistry, Shimane
University (1996 ~ 1998).
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Fig.3. Seasonal changes of gross photosynthesis at four sampling sites in Lake Nakaumi and Honjou area during 1996

and 1998.
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Table 1. Comparison of annual mean photosynthetic rate
among 1996 and 1998. The values are shown in terms of
mgQO; - I - hl.
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Table 2. Comparison of annual mean photosynthetic rate
among 1996 and 1998. The values are shown in terms

of mgO- - mgChl.a? - h'!

AL PAEHEID ?ﬁ?k%l*l iﬁvkﬂﬁ%

FEMD B iﬁtﬂ(%lﬁl ?:ﬂﬁ?:ﬁ%

1996 0.1213 0.3170
1997 02149 02800  0.2747 0.1057
1998 0.1152 0.1268 01076  0.0735

1996 248841 36.4303
1997 294832 62.6767 29.6237 204574
1998 30.0052 19.3160 46.5559 . 222001
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Appendix1. Temporal changes of some water variables at four sampling sites in Lake Nakaumi and Honjou area during
1996 and 1998. Data are drawn from the monthly report published by the Laboratory of Environmental Analytical

Chemistry, Shimane University (1996 ~ 1998).
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Date (yymmdd) 960112 960214 960306 960408 960516 960601 960701 960801 960902 961001 961108 961204

Water temperature (°C)

AEEEID 43 48 64 107 193 233 245 314 261 227 169 9.0

R 5.2 53 68 110 202 231 242 318 257 216 169 9.7
Chl.a content (u g/1)

AFED 63 155 144 5.3 49 49 23 44 70 6.0 8.1 8.1

chiE R 29.0 6.6 70 33 41 53 137 10 151 86 141 170
Salinity (psu)

AEEHID 199 193 184 164 192 202 190 172 194 187  19.1 202

chiERi 17.1 193 170 154 217 218 109 162 173 196 178  21.1
Transparency (m)

EEHD 25 18 1.7 24 20 1.9 33 2.1 24 2.9 3.2 42

R 1.4 28 25 3.0 15 24 14 3.1 1.6 24 1.8 0.3

Date (yymmdd) 970109 970205 970304 970408 970512 970606 970710 970805 970902 971001 971106 971212

Water temperature (°C)

AL 56 48 76 115 203 219 255 279 290 206 107 8.6
oD 6.1 47 88 117 204 216 245 267 282 205 105 85
BOKERMA - - - - - 219 259 280 288 208 106 8.6
ARIKBESH - - - - - 221 237 267 284 207 111 104
Chl.a content (u g/1)
A 49 30 110 204 10 5.1 41 7. 119 265 123 45
chiEHil 193 2733 301 145 22 49 162 93 42 290 55 119
EIKERNA - - - - - 36 37 56 123 325 {12 44
EIKEES - - - - - 47 55 6.0 48 75 48 26
Salinity (psu)
FEEHD 198 203 195 159 184 177 174 105 9.2 90 122  16.1
chig i 177 199 127 115 188 170  13.1 59 132 53 170 161
EIKER - - - - - 178 177 108 9.2 90 122  16.1
EIKEES - - - - - 214 126 77 144 73 198 216
Transparency. (m)
AR 29 35 20 1.7 35 28 2.1 16 13 16 16 25
o3 Hi 1.1 09 14 10 20 18 1.1 16 23 1.2 17 20
BEIKEEM - - - - - 30 34 20 14 14 15 25
REIKEES - - - — - 20 20 20 20 25 29 38

Date (yymmdd) 980110 980202 980304 980408 980507 980601 980701 980805 980901 981005 981104 981210

Water temperature (°C)

A 72 48 88 126 218 233
eI 8.2 5.2 94 134 223 238
REIKBEA 73 48 89 125 216 233
KBRS 84 93 131 218 230
Chl.a content (u g/1)
A 95 2 6.8 3.7 34 27
B 107 128 6.4 78 2> 53
EIKEER 87 2 7.2 23 38
EIKEES 2> 52 42 52 2 23
Salinity (psu)
AR 169 159 147 143 139 144
i 180 120  11.1 81 141 134
BEIKEEA 169 159 147 144 139 144
EIKEES 199 165 147 111 183 185
Transparency (m)
AEHD 1.6 28 20 30 5.2 28
iR 2.1 20 18 15 26 18
EIKEEM 16 27 20 33 & 34
AIKEES 39 15 1.7 24 41< 20

259
26.1
259
26.2

23

45
g

3.7

155
16.8
155
18.4

3.0
15
3.0
2.0

297
20.6
208
29.6

34

438
2>

3.0

17.3
175
17.3
18.9

1.7
15
2.1
3.0

215
271
273
27.2

82
10.7
3.7
4.1

18.3
17.2
18.3
20.7

13
1.8
16
3.0

23.7
238
231
234

16.6
7.7
838
44

16.4
124
165
15.1

2.0
1.7
22
35

185
179
18.6
18.9

10.2
10.6
10.1
110

23.0
10.0
245
123

168
194
16.7
19.7

14
20
12
20
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Appendix 2. Temporal changes of photosynthetic rate (mg0O,*1"-h') of the water sampled from four sites in Lake
Nakaumi and Honjou area under five different light levels from 0 to 380pE-m-s™'. Figures in parentheses show water
temperature at which the measurements were done.

970121(9) AEMD gl 980110(9) AFEHD M0 RKERA FEKERS

960408(10) AR il

380 0.1113  0.0102 380 -00212 -0.0790 00387 -0.2588
133 0.1361 0.0439 133 -0.0251 -0.0778 00431 -0.2123
38 0.0768  0.0444 38 -0.0669 -0.0868 00495 -0.3295
3.8 0.0207 -0.0182 3.8 ~0.0804 -0.0889 -0.0251 -0.2901
0 0.0082  0.0037 0 —0.0770 -0.0932 -0.0110 _~0.3000

970203(10) ZREEHIL il 980203(5) AFEMIL B0 RKERA KBRS
380 0.0284  0.2068 380 -00705 -0.1212  0.0456  0.0100
133 0.0774  0.3041 133 -0.0838 -0.0562 -0.0017 -0.0106
38 0.0038  0.2242 38 -0.1406 -0.1153 -0.0396 —-0.0309
38 -0.0342 -0.0401 3.8 —0.1324 -0.1725 -0.0202 -0.0500
0 —-0.0364 -0.1008 0 —0.1596 -0.1705 -0.0698 -0.0469

580306(9) FEEHIL Ml FKIKERP HIKEEST

380 -00591 -0.1388 -0.0605 —0.0923

133 -0.0715 -0.0385 -0.0718 -0.0508

38 -0.1023 -0.0949 -0.0902 -0.0878

38 -0.1163 -0.1367 -0.0834 -0.1109

0 -0.1164 -0.1504 -0.0999 -0.0987

970401(12) R hiEH#0

980410(13) ARFEMD SPIEMD RKERA AIKERS

380 00150 -0.0215 380 -0.0153° -0.0277 380 —-00751 0.0053 -00253 00157
133 -0.0553 -0.0374 133 -0.0067 -0.0335 133 -00711  0.0658 -00419  0.0247
38 -0.0179 -0.0640 38 -0.0392 -0.0424 38 -0.1116 -0.0420 -00563 ~0.0257
38 -0.0401  -0.0699 38 -0.0494 —0.0720 38 -0.1197 -00713 -00715 -0.0446
0 -0.0969 —0.0859 0 -0.0632 _—0.0608 0 -0.1272 -0.0596 -00772 _-0.0651
960508(15) AFEM hiEi#ily  970508(20) ARFEMD PRI 980508(22) AFEMiLy il FRKERAN AIKBESE
380 02142  0.2593 380 -0.0101  0.8746 380 01279 00280 0.1702 00227
133 02238  0.2292 133 -0.0099 07783 133 00421 -0.0830  0.1035  0.0056
38 00616  0.0408 38 -0.0319  0.2691 38 -00252 -0.1549 00166 —0.0054
38 -0.0522 -0.0397 38 -0.0377 -0.1855 38 -0.0600 -0.1898 -00239 -0.0084
0 -0.0608 _-0.0323 0 -0.0459  -0.2245 0 —-0,0565 _-0.0272  -0.0306 -0.0131
960605(20) AFEM D ML 970606(22) AREMD SiEMD AKIRA RKEESE  980602(23) REEHID Pimdlil &/KEBA &K
380 00557  0.1228 380 0.1504  0.1658 0.1338  0.0995 380 01174 01174 00755 00780
133 00262  0.0390 133 01383  0.1421  0.1085  0.0595 133 - - - -
38 -0.0306  0.0031 38 00247 00213 -00038 00150 38 - - - -
38 -0.0527 -0.0450 38 -00326 -0.0443 -0.0352 -0.0377 38 - - - -
0 -00831 _-0.0469 0 -0.0491 -00423 -0.0474 _-0.0320 0 00031 -0.0084 _ 00042 00131
960703(25) A FE#ID SPifgidily  970711(25) AEMD DMl AKERA RKIEST  980702(26) AEMIL HEMIL RKIBA RAKENT
380 00284  0.8941 380 02095 04514 01423 0.1011 380 0.1186  0.1846 00768  0.1350
133 00377 07232 133 01796 03499 01173  0.0527 133 00458  0.1240 00454  0.0768
38 -0.0349 02974 38 00241 00672 00086 -0.0165 38 -00175 00292 00104 -0.0056
38 -0.0635 -0.2024 38 -0.0417 -0.0636 -0.0158 -0.0377 38 -00293 -00333 00039 -0.0397
0 -0,0701 _-0.2259 0 ~0.0672 00711 __-0.0357 _-0.0552 0 —0.0180 -00421 -0.0268 -0.0414
960805(25) Ay PIEHML  970807(27) AL PiEMIL RIKERA AKEESE  980805(28) AL immil FRKIRA KIKEEIL
380 00739 -0.0317 380 02062 0.1731 00627 00829 380 01091 00424 00937 00586
133 0.0467 -0.0619 133 00777 01115 00361  0.0373 133 - - - -
38 -0.0127 -0.0290 38 -0.0215 00164 00007 -0.0171 38 - - - -
38 -0.0522 -0.0935 38 -0.0884 -00281 -00357 -0.0471 38 - - - -
0 -0.0392  -0.0770 0 -0.1027 00260 -00412 _-0.0415 0 -0,0506 -0.0796 -0.0498 -0.0461

960904(25) AMFE#L HEHD

970903(28) AR hilEMi RKEEA KRS

980902(26) AEEMHILy iy FIKERA ZEIKEESE

380 00832  0.4871 380 04974 02189 04508  0.1197 380 01141  0.1588 00900  0.0525
133 00520  0.2731 133 02347 01392 03217 00845 133 - - - -
38 00209  0.0768 38 00355 00158 01092 -0.0086 38 - - - -
38 -00135 -0.0422 38 -003%0 -00183 -00167 -0.0358 38 - - - -

0 -00022 -0.0558 0 -0.0493 00314 -00496 _—0.0091 0 00264 -00110 01111 -0.0032

961002(20) ARFEMil spifEifily  971002(20) ZREMD Pl RKERA Z/KEESL  981008(20) EEMIL Tl KA RIKEIT
380 0.1076  -0.0270 380 04365 02352 06914 0.1007 380 00208 0.1249 01024 00199
133 00993 -0.0181 133 03371 01488 05464  0.0815 133 - - - -
38 00095 -0.0277 38 00489 00169 01831  0.0228 38 - - - -
38 -0.0233 -0.0845 38 -0.1054 -0.0192 -00374 -0.0298 38 - - - -

0 -0.0555 -0.0941 0 -0.1144 -0.0336 _-0.0802 -0.0368 0 -00481 -0.0407 -0.0335 -00318

961106(18) ZE#MD Pl 971107011) AEMD hERD AKBEA ZKEI  981105(18) REMIL Tl AKIRP RIKEIT
380 00680  0.0978 380 0.1280 -0.0601 00065 -0.0571 380 01236 03391 0.1765 0.1594
133 00942  0.0933 133 02242 -00398 00264 -0.0142 133 - - - -
38 00099  0.0662 38 -0.0049 -0.1310 -0.0347 -0.0507 38 - - - -
38 -00224 —0.0306 38 00179 -0.1080 -0.1034 -0.0659 38 - - - -

0 -00176 _—0.0488 0 -00446  -0.1172 -0.1149 -0.0728 0 -0.0324 -0.0825 -0.0251 _ 0.0053

961203(11) FEMD iEHMD  971213010) FEMD PHEMD RKEA ZKBIE  981211(10) AEML FEmL AKEA KK
380 00477 03718 380 -00266 00441 -00021 -0.0378 380 01484 00462 01213 00497
133 - - 133 -00008 00713 00221 -0.0133 133 02882 01069 03482 02217
38 - - 38 ~0.0439 -00485 -00451 -0.0647 38 00855 00596 00970 0.1018
38 - - 38 -0.0960 -0.1127 -00773 -0.0789 38 -0.0604 -00419 -0.0501  0.0093
0 00136 -0.0341 0 -0.0836  -0.0842 -0.0685 —0.0836 0 -0.0716 _-0.0370 _-0.0779 -0.0041




