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Fig. 1 Sampling stations in the Yellow Sea
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(m) ()
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Fig. 3 Abundances of bacteria (a), diatoms (b), cyanobacteria (c), PNF (d) and HNF (e) from Stations 3205, 3403 and 4018,
respectively. Samples that underwent either 4 °C or —20 °C storage were measured
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%2 ARMREBIARXT 3205, 3403, 4018 S5k 0~2cm B4 E, EME RIREE YR T-Test 1L
Tab. 2 T-Test analyses of bacteria, cyanobacteria and protists in the 0~2 cm layer at Stations 3205, 3403 and 4018 under
two different preservations

T-test
T DF P
3205 -1.249 4 0.280
3403 -0.980 4 0.383
4018 -2.476 4 0.068
3205 1.467 4 0.216
3403 -1.626 4 0.179
4018 0.880 4 0.429
3205 0.598 4 0.582
3403 1.183 2 0.356
4018 -0.738 4 0.502
PNF (2~5 pm) 3205 1.186 4 0.301
3403 2.473 4 0.069
4018 —-4.752 4 0.009*
PNF (5~10 um) 3205 0.379 4 0.724
3403 -1.729 4 0.159
4018 -3.064 4 0.038%*
PNF (10 pm) 3205 -0.059 4 0.956
3403 -1.129 2 0.376
4018 -1.470 2 0.279
HNF (2~5um) 3205 ~1.181 4 0.303
3403 -2.538 2 0.111
4018 0.007 4 0.995
HNF (5~10um) 3205 0.773 4 0.483
3403 -0.032 4 0.976
4018 -1.000 2 0.423
HNF ( 10um) 3205 ~0.707 4 0.519
3403 -0.786 4 0.476
4018 1.000 2 0.423
% (P <0.05)
3400-8  3800-1 .
PNF (5~10 um) PNF( 10 um) HNF( 10 um) 3 Wik
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Tab. 3 Abundance of bacteria, cyanobacteria and protists in the 0~2 cm and 2~5cm layers of Stations 3400-8 and 3800-1
after 1 and 4 months

3400-8 3800-1
(em) 1 4 1 4
( /mL) ( /mL) ( /mL) ( /mL)
0~2 5.67x10® 9.14x10% 1.89x10° 1.48x10°
2~5 2.67x10° 3.03x10" 1.21x10° 8.93x10°
0~2 2.50x10° 8.68x10° 3.54x10° 2.86x10°
2~5 2.12x10° 3.79x10° 2.35%x10° 2.27x10°
PNF (2~5um) 0~2 1.89x10° 1.68x10° 5.20x10° 2.74x10°
2~5 1.10x10° 1.10x10° 4.20%10° 1.70x10°
PNF (5~10pm) 0~2 2.31x10° 2.12x10° 6.36x10° 5.59x10°
2~5 2.50x10° 1.82x10* 3.89x10° 5.39x10°
PNFE ( 10um) 0~2 5.78x10* 3.85x10* 5.78x10* 1.93x10*
2~5 0 0 3.85x10* 9.63x10*
HNF (2~5um) 0~2 7.51x10° 0 3.04x10° 3.24x10°
2~5 1.19x10° 0 6.77x10° 0
HNF (5~10um) 0~2 5.78x10* 4.78x10* 4.44x10° 0
2~5 1.93x10* 2.04x10* 2.04x10° 0
HNF ( 10pm) 0~2 0 1.64x10* 7.71x10* 2.10x10°
2~5 0 1.93x10* 5.71x10* 0
0~2 0 0 4.13x10° 5.79x10*
2~5 0 0 1.33%x10° 0

&4 WUAGL(3400-8,3800-1)E) 0~2cm & 2~5cm R EERF 1L NAM AN ARHHAE RIREEYHY T-Test 135 45 R
Tab. 4 T-Test analyses of bacteria and protists in the 0~2 cm and 2~5cm layers of Stations 3400-8 and 3800-1 after 1 and

4 months
T-test
0~2cm 2~5cm
T DF P T DF P
3400-8 -3.549 2.133 0.065 -1.292 4 0.266
3800-1 1.623 4 0.180 2.187 4 0.094
3400-8 -1.192 2.008 0.355 -1.030 2.011 0.411
3800-1 0.350 4 0.744 0.305 4 0.775
PNF (2~5um) 3400-8 0.064 4 0.952 -0.084 4 0.937
3800-1 6.176 4 0.003* 2.994 4 0.040%*
PNF (5~10pm) 3400-8 -0.380 4 0.723 2.404 2.012 0.137
3800-1 0.891 4 0.423 -1.519 4 0.203
PNF ( 10um) 3400-8 -0.605 4 0.578 - - -
3800-1 0.739 4 0.501 -1.907 2.036 0.194
HNF (2~5um) 3400-8 32.754 2 0.001* 22.663 4 0.000*
3800-1 2.191 2 0.157 73.194 4 0.000*
HNF (5~10pm) 3400-8 0.655 4 0.548 -0.549 4 0.612
3800-1 48.747 2 0.000* 1.998 2 0.184
HNF ( 10pm) 3400-8 —1.000 2 0.423 —1.000 2 0.423
3800-1 -1.180 2.008 0.359 1.997 2 0.184
3400-8 - - - - - -
3800-1 -0.757 2.004 0.528 1.000 2 0.423
Dk (P <0.05), —
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The effect of different preservation types and duration on
enumeration of marine benthic bacteria and protists by DAPI
epifluorescence microscopy
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Abstract: The method of epifluorescence microscopy with DAPI staining has been widely used in the quantitative
research of planktonic bacteria and protists, but scarcely applied in benthic study. We tested the effects of cold (4 °C)
and freezing (20 °C) storage and preservation duration on the enumeration of marine benthic bacteria, cyanobac-
teria and protists including diatoms, phototrophic nanoflagellates (PNF) and heterotrophic nanoflagellates (HNF) by
DAPI epifluorescence microscopy. Samples were collected from 0~2 cm and 2~5cm sediment layers in the Yellow
Sea, preserved with 2% glutaraldehyde, and stored at 4°C and -20°C in the dark, respectively. The results suggested
no significant differences in benthic abundance between the 0~2 cm surface samples stored at 4°C and —20°C at two
stations, while at one station the abundances of PNF (2~5 um, 5~10 pm) stored at 4°C were higher than that at
—20°C. The effects of preservation duration was further tested using sediment samples collected from 0~2 cm and
2~5 cm sediment layers and stored at 4°C in the dark. The abundances of bacteria, cyanobacteria, diatoms, PNF and
HNF were measured after one- or four-month storage. Statistical analyses showed that storage time had no signifi-
cant effect on the enumeration of benthic bacteria, cyanobacteria, PNF (5~10 pm), PNF (10 um), HNF (10 pm)
and diatoms. However, the abundances of PNF (2~5 um), HNF (2~5 um) and HNF (5~10 pm) were distinctly de-
creased after four months. Our experiments suggest that preservation temperature and duration as well as sediment
types may influence the enumeration efficiency of marine benthic microorganisms. Thus, it is recommended that
marine benthic samples can be temporarily stored at 4 °C in the dark and should be enumerated as soon as possible.
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