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The effects of temperature, salinity and irradiance on growth of Nitzschia sp. isolated from surface sediment of Kaita Bay in Hiroshima,
Japan were examined using batch cultures. The range of temperature and salinity in which Nitzschia sp. was able to grow were 10-30°C,
20-35 psu, and 15°C and 20°C in 15 psu. However, the growth was suppressed at lower (10°C) and higher temperature (25°C and 30°C)
with salinity below 15 psu. The highest growth rate (0.66 day™') was obtained at the combination of 15°C and 25 psu. The growth of
Nitzschia sp. showed its peak at 50 pmol m s*! and was inhibited at the irradiance higher than that irradiance. These characteristics of
response to irradiance suggest that depth at 50 pmol photons m s*' in Hiroshima Bay is equivalent to ca. 2-3 m.
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Fig. 1. Locations of sampling stations in Kaita Bay and Matsunaga

Bay, Japan.
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Fig. 2. (a) Light microscopic photographs (Nomarski differential interference contrast) of microphytobenthos Nitzschia

sp., (b) a dividing cell, (c) a alkaline—cleaned cell and (d) a cell separated into hypotheca and epitheca among alkaline-

cleaned cells in the light microscope. Scale bar = 10 pm.
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Fig. 3. The microphytobenthos Nitzschia sp. with glass beads in culture.
Scale bar = 100 um.
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Table 1. Composition of eukaryotic microalgae in the sediment of Matsunaga Bay and

Kaita Bay in July 2001 (cells ml™).

Stations
Area Species
1 2 3 4 5
Skeletonema costatum 280 0 330 220 1100
Thalassiosira spp. 280 70 140 90 130
Achnanthes spp. 100 20 90 0 40
Diploneis spp. 50 30 50 10 20
Matsunaga Distephanus spp. 0 0 0 0 20
Bay Gyrosigma spp. 0 0 0 10 0
Melosira spp. 210 320 310 290 180
Navicula spp. 20 10 10 0 20
Nitzschia spp. 280 80 0 20 40
Pleurosigma spp. 70 0 10 0 0
Skeletonema costatum 550 0 120 0 60
Thalassiosira spp. 10 170 80 150 190
Achnanthes spp. 0 40 10 10 30
Diplonels spp. 270 100 60 50 30
Kaita Distephanus spp. 0 30 10 0 0
Bay Melosira spp. 0 0 0 30 20

Navicula spp.
Nitzschia spp.
Pleurosigma spp.
Dictyocha spp.

10 20 10 60 50
240 110 170 130 100

0 40 40 3 50
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Table 2. Composition of eukaryotic microalgaes in the sediment of Matsunaga Bay and Kaita

Bay in October 2001 (cells ml™).

Stations
Area Species
1 2 3 4 5
Skeletonema costatum 350 160 120 150 580
Thalassiosira spp. 130 80 140 180 140
Achnanthes spp. 0 0 20 0 0
Matsunaga Diploneis spp. 40 30 40 60 50
Bay Gyrosigma spp. 0 0 0 10 0
Melosira spp. 240 160 130 300 260
Navicula spp. 30 40 50 20 30
Nitzschia spp. 110 60 90 190 20
Pleurosigma spp. 10 10 10 20 10
Skeletonema costatum 120 370 1140 950 920
Thalassiosira spp. 2560 250 1110 1590 2930
Achnanthes spp. 40 10 40 70 190
Diploneis spp. 220 340 870 600 960
Distephanus spp. 0 10 0 0 0
Kaita Melosira spp. 30 90 120 190 260
Bay Lauderia spp. 740 920 720 560 490
Navicula spp. 540 420 440 420 380
Nitzschia spp. 340 290 150 390 410
Pleurosigma spp. 20 10 30 40 50
Dictyocha spp. 30 50 100 620 340
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Fig. 4. Specific growth rate of Nitzschia sp. as a function of light

intensity. 25 °C, 32 psu, pH8.2. A curve was fitted to the experimental
data.
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Times (day)

X Tl Skeletonema costatum, Thalassiosira spp.,
Melosira spp., Nitzschia spp. T, Stn. 1 & 5 THRHIAEK
NEhoT- (Table 1), VERAE TOELEILS. costatum,
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Y, Stn. 12MuOBEIA LV RHBEENRE -7 (Table 1),
1, B2EBEOY 7Y IR, RKBOELEIIE
1E B LEEL LTV, BEBIEOSZRENE2RY, &
MR L £ <l o7z (Table 2), TNHDRKERIZEBNT, S
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lamps, 12L:12D cycle).
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#3830 pmol m2 s710>0.26 day! FTEF L7 (Fig.3). 50
umol m2 571 TIX0.22 dayl & 729, THLLETIZRMEDH
iz & b A2V HEREEE DR T AR H4(0. 21—0. 07 day™),
400 pmol m? s7! TSRO bR olz, DY, 50
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% (Fig. 3), HIEFEERE L HBREOBRIIKRONTRES
EBRALMNTR ST,
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ExRL Bz, S costatum=® Coscinodiscus wailesii
TiE# 100 pmol m? s7' BEUHI200 pmol m? s™!, Yoder
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Table 3. Growth rates of Nizschia sp. in each temperature and salinity condition

Salinity (psu)

35 30 25 20 15
Temperature (C) 30  0.150.04 ND* 0.2240.03  0.17+0.01 0. 00+£0. 00
25  0.17£0.02  0.24+0.01  0.23+0.04 0.24+0.01  0.00%0. 00
20 0.28%£0.01  0.30%£0.01  0.52+0.03  0.52%0.01 ND*
15  0.2940.03  0.52+0.03 0.66+0.08  0.44+0.04 0.43+0.017
10 0.17+0.03  0.30+0.12  0.17+0.02  0.14+0.03  0.00%0. 00

*ND: No data
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BB ORIERIL, FE1REB OV 7Y » FREIZIE 18 — 23°C,
F2EBITIT2CTH - 7= (EBERBEREHS 2002), =
DIRE% Fig. 6 LRO LADLED L, ZORMOBEIIEE

Salinity (psu)

Temperature (* C)

ND:No Data

Fig. 6. Contour plots for specific growth rate (day™!) of Nitzschia sp.
grown at various temperature and salinity conditions. Calculation was
made for the exponential growth phase in the batch culture incubation
(see Fig. 5).



WA S 11

0.8+ y=0.95x
’=0.882

N=25; P<0.0001
0.6 L
®

0.4

0.2

Experimental data (day”)

0.0

0.0 0.2 0.4 0.6 0.8

Simulation data (day™)
Fig. 7. Comparison between experimental data and simulation data for
the growth rate of Nitzschia sp.
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