KOR. JOUR. MICROBIOL, June, 1989, p. 130-138

Vol. 27, No. 2

LAS FF MEjAoMe M MHEHUS EX
I
MZCHat i Xied gtstiiat ol M Est it

Distribution of bacterial biomass in the water
column of Soyang Lake

Kim, Myeong Woon, Chansu Kang and Sang-Jong Kim
Department of Microbiology, College of Natural Sciences, Seoul National University

ABSTRACT: Microbiological parameters such as bacterial biovolume and biomass in 3oyang Reservoir
was statistically analyzed with the physico-chemical environmental factors. Analysis of correlation and
multiple regression showed that temperature affects most of microbiological parameters. Variations of
total bacterial number, total bacterial biovolume and saprophyte number were highly correlatd with
the concentrations of chlorophyll a and pheophytin a. Bacterial production by the 3H-thymidine incor-
poration rate was largely affected by Seston. It suggests that microbiological factors such as bacterial
biovolume and bacterial biomass were controled by the concentration of seston and distribution of
phytoplankton which acts as carbon and energy source for the bacterial community in the water column

of Soyang Reservoir.
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Fig. 1. Map of research area and sampling sites.
Sampling depths of each site are as follows. St.1;
2,30 and 80m: St.2; 2, 30 and 50m: St.3; 2 and
30m: St.4; 2m: St.5; surface.
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Table 1. Measured conversion factors for the calcula-
tion of Bacterial Biovolume in Soyang Reser-
VOIr.

size classes of factor (um?)

diameter/length )
(um) rod cocct
0.5 0.01517

0.51.0 0.10610 0.05997
1.0-1.5 1.031230 0.20819
1.5-2.0 0.28612
2.0-2.5 0.38735
2.5-3.0 0.42098
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Table 2. Variation of parameters determined at Soyang Reservoir.
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parameters range mean standard coefficient

(Min-Max) deviation of variation
AODC (105 cells/ml) 3.52- 42.21 13.59 7.79 57.28
Biovol (103um3/mi) 33.82- 462.31 118.29 84.67 71.58
Biomass (ug-C//) 5.38- 74.58 20.56 14.14 68.78
Mbiovol (10-2um3/ cell) 4.02- 18.39 8.67 3.59 41.36
Bac-Pro (106 cells/hr/ ) 0.13- 120.67 6.49 16.69 252.03
Double (hr) 22.57-9177.90 1307.00 1569.15 120.06
Sapro (102 CFU/m)) 0.14- 290.00 18.84 45.81 243.18
Ysapro (10-3%) 1.41-1388,06 123.48 231.94 187.83
Temp (°C) 2.00- 24.00 10.61 6.81 64.22
DO (mg/})) 5.43- 13.14 9.94 1.48 14.93
NH, (ug/l) 0.39- 23.76 5.99 4.19 69.99
NO; (ug/l) 0.20- 12.06 3.07 2.51 81.64
NO;3 (ug/l) 22.50- 558.91 186.60 100.38 53.79
POy (ugll) 0.55- 75.67 10.85 13.21 121.72
Seston (mg//) 0.05- 80.83 3.49 8.86 254.20
Chl a (mg/m3) 0.23- 53.30 9.40 8.62 91.69
Pheo a (mg/m3) 1.04- 629.19 73.61 132.47 179.98

Abbreviations: AODC; Total bacterial number by acridine orange direct count, Biovol; Bacterial biovolume, Mbiovol;
Mean biovolume, Bac-Pro; Bacterial Production, Double ; Doubling time, Sapro; Number of saprophytes, %sapro; pro-
portion of saprophyte number to the total bacterial number, DO; Dissolved oxygen, Chla; Chlorophyll a, Pheoa; Pheo-

phytin a.

Table 3. Spearman rank correlation coefficient between physico-chemical factors and microbiological parameters in
Soyang Reservoir. Number of observations are given in parentheses and all values are significant at P <0.05.

AODC Biomass Mbiovol Bac-Pro Double Y%sapro
Temp 0.51* 0.49* 0.30
(74) (74) (72)
DO 0.27 -0.42*
(57) 47)
NH,4
NO, 0.25
(88)
NO, -0.29
(79)
PO,
Seston -0.26 0.33* -0.34
(71) (80) (82)
Chla 0.28*
(88)
Pheo a 0.37* 0.44* 0.26
(77) (67) (74)

*: Significant at P<0.01.

Abbreviations of parameters are in Table 1.
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KOR.

Table 4. Normalization of parameters measured in Soyang Reservoir.

JOUR. MICROBIOL

untransformed transformed

parameters S.D. skewness  kurtosis normality parameters SD.  skewness kurtosis  normality
AODC 7.79 1.5290 2.0824 0.8344 In(AODC) 0.51 0.3689 -0.0753 0.9641
Biovol 84.67 1.9557 4.2785 0.7942 In(Biovol) 0.61 0.4690 -0.3295 0.9580
Biomass 14.14 1.9387 3.7897 0.7814 In(Biomass)  0.57 0.5957 -0.0493 0.9563
Mbiovol 3.59 1.0875 0.6949 0.8882 In(Mbiovol)  0.39 0.3175 -0.5910 0.9579
Bac-Pro 16.69 5.2898 31.2939 0.3992 In(Bac-Pro)  1.47 0.6652 0.0122 0.9485
Double 1596.2 2.3895 7.4163 0.7452 In(Double) 1.33  -0.4333 -0.3918 0.9611
Temp 6.81 0.7827 ~-0.9783 0.8091 In(Temp) 0.63 0.2517 -1.1183 0.8935
DO 1.48  -0.7751 0.8404 0.9557 untransformed

NH4 4.19 1.1305 2.4892 0.9158 In(NH,) 0.88 -0.8191 0.1634 0.9276
NO, 2.51 1.1721 1.5068 0.9034 In(NO,) 0.79  -0.6058 0.4052 0.9694
NO3 100.38 0.8650 1.5609 0.9476 In(NO3») 0.64  -0.8424 0.3805 0.9316
POy 13.21 3.0751 11.9404 0.6810 In(PO,) 1.10 -0.1484 -0.3086 0.9752
Seston 8.86 8.2286 72.1527 0.2874 In(Seston) 0.58 -0.1663 2.3150 0.9800
Chla 8.62 2.9355 11.1530 0.7229 In(/Chla) 0.48 -1.0964 2.0999 0.9142
Pheoa 132.47 2.7004 6.5519 0.5501 In(Pheoa) 1.53  -0.0455 -0.1060 0.9363

S.D.: Standard Deviation.

Abbreviations of parameters are in Table 1.

Table 5. Result of multiple regression with transformed parameters.
dependent parameter estimates of independent variable
variable I(Temp) DO  In(NHy In(NO, In(NO3 In(PO,) In(Seston) In(/Chla) In(Pheoa) Constant
In(AODC) 0.1743  -0.0432 -0.3276 -0.0226 0.4816  -0.2465 4.3351
In(Biovol) 0.1344 -0.0309 0.3104 0.0993 0.2480 3.5165
In(Biomass)  0.1657 -0.0456 0.0994 -0.3166 0.2636 -0.1327  4.2837
In{Mbiovol) 0.1749 -0.0594 -0.0439 0.1583  1.3464
In(Bac-Pro) 0.2223 0.4372 -0.4056 -0.5969 0.1797 1.4620  -0.7859  0.7911
In(Double) -0.2575 0.0557 -0.3542 0.5644 -0.3343 0.1868 8.7175
Abbreviations of parameters are in Table 1.
ARAAT JET, F AT AHe Aol AgE WseddSel o8 7 ez A4
2l seston ¥ &9 ARHHAIE Bolct %3] #4¢ Falgom (Table 5), A ¥+A4A 7}
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Table 6. Analysis of Variance (ANOVA) for each re- ol& xl49} o};g_:l/t}og, PAEL 3 ok Z7ko} A
l del.
gression moge A3 5 okwaijolad, pheophytina @ 742 A
“ePe_“‘:l"”t Fval D SE RootMSE R HEo]A 4 9lek, AT doubling time & Z7F
variabple value prob. 00 -square
of model 29l SEAbaot Pk, seston %] Zhash
ol4kd, pheophtytin a9 Z7t& Awd 4 9lo

In(AODC) 7.176  0.0007 0.9097 0.7339

A Z
In(Biovol) 7.146  0.0007 0.2744 0.6528 o eletdk A AT Ak F7kaclA Wi

In(Biomass) 5.091 0.0032 02201  0.6292 o Agoln, ST 2cl5R AT AHe] F
In(Mbiovol) 10.775 0.0001  0.1876  0.6830 7he w4 AIZE A, F AT A= F)
In(Bac-Pro)  9.710 0.0001  0.5873  0.7999 7b FAll ebhdg o4 4 ek
In(Double)  8.602 0.0002 05959  0.7414
MSE: Mean squared error. il g’
prob.>F: significant probablity.
Abbreviations of parameters are in Table 1. soksl AAE algEed AEAlzel 2
= o RRANG) NI iy

A g Zlolule}t 4-3|o] EAo] rhokslA s}
ok, ol2dt AEL Table 39 AdA Az o F47] sdole 52 459 A2 479 &
ox A Az Axgc}, Aoz F AFF el dojvke 5L AL U (=E F, 1987
o 2 A AF 59 FrleddEe 9 %4 4 5, 1985),
adl oF, okmujoleie] 79l pheophytina % olel3l hAalA|de] Exlo] 7t oo]—cé—g] oluje}
7reg Auslole, A 2aF Aabske] Zvhe BAREC] Adst wWeld: vehl: o]l

Table 7. Spearman rank correlation coefficient between physico-chemical factors and microbiological parameters at
site 4 in Soyang Reservoir. Number of observations are given in parentheses and all values are significant at
P<0.05.

AODC Biovol Biomass Mbiovol Bac-Pro Double Sapro Yosapro

Temp 0.61* 0.64* 0.57
(19) (19) (19)
DO -0.73* -0.77* -0.71*
(17) (17 (17
NH, 0.49
(19)
NO, 0.45
(20)
NO3 0.56 0.66* 0.51
(20) (20) (20)
PO, 0.82* 0.76* -0.47
(17) (17) 17
Seston 0.66*
(19)
Chl a 0.59*
(20)
Pheo a ~-0.46 0.52
(19) (19)

*: Significant at P<0.01.
Abbreviations of parameters are in Table 1.
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