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Comn giﬁ@ms of Seawater in Hiroshima Bay
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Many workers have reporied about organic pollutanis and their influences on fishery in
the area just in front of Iwakuni city at the southwest coast of the entrance of Hiroshima
Bay in Setonaikai, for this area is taken to be one of the model areas to examine ihe
influence of pulp mill effluent. Although bactericlogical work is indispensable for
clarifying the self-purification in polluied areas, little has been known of it. Therefore a
series of studies has been made on the bacterial decomposition of organic pollutanis such
as hemicellulose and cellulose of pulp mill effluent.

This work was undertaken to estimate siatistically the influences of environmental
factor complex on the population density of heierotrophic bacteria, xylan-decomposing
bacteria and cellulose-decoraposing bacieria, on the records collected in the above-mentioned
area in the seven surveys from 1973 to 1973,

The results obtained can be summarized as follows :

1. The populaiion density of xylan-decompsing bacteria along Iwakuni city was estimated
io be 103 to 10° per m/ of seawater, which was 100 to 1000 times as high as that in the
conirol area (Yoshimi Bay). And ihe populsiion density of heterotrophic bacteria,
cellulose-decomposing bacteria and agar-decomposing bacteria per m/ of seawaier, were
estimated to be 103 io 106, 100 to 102 and 103 to 10? respectively.

2. The peak ai 280 nm in absorpiion specirum of seawater collected just in front of a
pulp mill suggested that organic pollution in this area was derived from the puip
mill effluent.

3. Upon common ceefficient regiession analysis in which temperature as the factor for
stratification and one of ithe environmenial factors as independent variable were used, a
close relationship was f und out between the population density of xylan-decomposing
bacieria and the conc tion of dissolved carbohydrate.

4, Correlation aﬂalyswﬁ revealed that the population density of heterotrophic bacteria and

of cellulose-decomposing bacteria increased with increase in the values of COD and

uliraviolet absorption which are the indication of organic pollution.

& H8538, 1979F 9 A25HZ
Contribution from Shimonosski University of Fisheries, No. 853. Received Sept. 25, 1979.
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Table 5. Correlation coefficients between the environmental factors in seawater of Hiroshima Bay
estimated from the data in Table 2

Factors JI9=CT COD DCh Aase Aaso POC PON
Temp. 0.91*" 0.36 0.16 0.45 0.65" 0.53 0.00

JI9=CI 0.66" 0.40 0.67" 0.80*" 0.79™* 0.37
COD 0.65" 0.94"" 0.88%" 0.97*" 0.70"
DCh 0.67" 0.60" 0.83" 0.50
Azse 0.96"* 0.92* 0.74"
Ass 0.927" 0.70"
POC 0.70"

* significant at 0.05 level **+  significant at 0.01 level

Table 6. Examination of seasonal difference found in population density (¥) - environmental
factor (x) relation under the null hypothesis of the equations taking comimon constant

Data pooled Comrmon regression coefficient in various surveys
§ . (k) x) o
x v @ @ Fa b b Fo e g
log d» 4.40 1.17  6.837 3.08  3.79 3.52  2.00 3.7 3.58  0.26
JIG=Cl log d: 4,52 0.09  0.01 1.76  2.82  2.81 1.93 0.82 1.12  0.28
log d. | —0.06 0.89 1.50 —5.35 —4.24 —3.00 4.66 7.49%  3.42  0.90
log dnx 5.36 0.16  3.16 5.42  5.67 4.98 0.15 4.34 6.18% 0.34
COD  log d- 4.42 0.09  0.51 3.92  4.59  4.17  0.17 1.42 1.21 0.08
log d. 0.17 0.36 21.65"* —0.08 0.05 0.30 0.40 20.97"" 1.01 0.68
log da 5.46 0.23  0.60 5.34  5.60 4.79 0.41 3.18 7.40"  0.35
DCh  log d: 4.06 0.55  2.18 3.11  4.08 3.36  1.04 9.37°  4.29% 0.57
log d. 0.44 0.48 1.59 0.63 0.43 0.58 0.38 0.62 0.09 0.39
log dn 5.13 10.34 3.09* 5.29  5.49  4.92  8.12 6.63*  4.78" 0.36
Azso  log dx 4.23 7.14 1.38 3.76  4.37  4.09 9.70 2.05 1.13 0.34
log de 0.08 15.80 12.72** —0.19 —0.25 0.27 18.62 16.01"" 1.83 0.26
log da 5.08 16.48 11.76"* 5.13 5.41 4.93 13.97 7.07" 3.50 0.12
Az log dx 4.29 8.69 0.94 3.58  4.29 4,11 16.18 1.98 1.30 0.44
log d. 0.19 19.90 7.47° —0.52 —0.41 0.31 31.11 15.06"* 3.28 0.73
Note: y=ay+apx, y=>bi® + b®x(k = 1,2, and 3 ; Sept., Nov., and Jan.)
Fpoiiiiiiies, The Snedecor’s F for ¢y with 1 and 11 degrees of freedorn
Foviiiiiiii, iThe Snedeor’s & for %) with 1 and 9 degrees of freedom
Foovvviioain Difference of coefficients in various surveys for 5® with 2 and 9 degrees

of freedom, and for &, with 2 and 7 degrees of freedom
*  significant at 0.05 level **  gignificant at 0.01 level
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with common coefficient but seasonally
different constant {in Table 6).
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