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ABSTRACT ; In this study, I mainly examined the characteristics of algal growth potential of urban
polluted waters and the relationship between them and the forms of nutrients. For these purposes,

I made AGP tests (applying the method of Sudo and others (1981), inoculation with Microcystis
aeruginosa) and MBOD tests*(applying the method of Nakamoto (1978) on waters pretreated in various
ways (non-treatment, autoclave treatment, filtration treatment, and so on) which were sampled from
rivers and lakes near Sapporo city in winter. Together with the tests above, the forms of nutrients
especially of phosphorus were analyzed. As the result of these experiments, it was recognized that the
maximum algal production of polluted urban waters were limited by the concentration of phosphorus, espe-
cially by particutate reactive phosphorus, the dominant form in many cases. It was also recognized that
the influence of the existance of bacteria to the algal growth is not so much. In addition, through
this study, MBOD test that is advantageous of short testing period (5 days) is fairly effective of
predicting the quantity.of algal production, but it was observed to have the tendency to underestimate
the contribution of particulate nutrients to some extent.

*The Principle of MBOD (Modified BOD) : Assume the amount of oxygen as the algal growth
potential ; the oxygen was utilized until the growth of microorganisms stops because of nonexistance
of available N or P, adding glucose sufficiently into the sample waters. Dilute, in the case that

the concentration of nutrients is high.
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Table 1  Definition of terms

JI‘I:\ Lf:i}ﬂléi% (?‘;‘éiﬁ) iéylg% & L’C?ﬁ‘]ﬁ terms nutrient added
. {1) AGP, MBOD none
T5HDTH5B, AGPHERICBWTI,
(2) AGP-P, MBOD-P N*
BEERE LT, kO] OREET o) acev, msooon (neggurenent of available phosphorss)
e s - (measurement of available nitrogen)
bo, RAMFLLILZRFHUTOELE . et
N concentration after addition AGP (NaNO; ) : 1.0 Nmg/1
~ . . . : MBOD  (KNO3) 1.05 Nmg/1
L1835 ED% W Microcystis aerugi- x+ P concentration after addition AGP  (K;HPO() 1 0.1 Pmg;1
MBOD  (KH;PO;) : 0.15 Pmg/1

e 3
nosa IAM — 176 W
<§ﬁ5{j<%' ) %ﬁq ’ 1) Each production was measured in terms of increase in carbon

r 2 o, concentrationi{mg/l). 1In the case of MBOD, consumed oxygen(Q,)
tD § mnEZSil C ’ ,HE)E 1,000 + 100Lux was converted to evoluted carbon on the bésis of glucose compo-

sition.
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@ 5PO§_-P® & CIZ o) ) ESMUD Particulate reactive phosphorus : PRP---PO{ -P b

Particulate condensed phosphorus : (AHP**(P) - PRP) J ~«=-=Particulate phosphorus
7k5}ﬁ,711 ) (i‘gﬁﬁ‘é AI.IP(D) Particulate organic phosphorus : (PP - AHP(P))
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Dissolved condensed’ phosphorus : (AHP(D) =- DRP) /] ----Dissolved phosphorus
(OIZN) , 15 ~ 20p51,30 5} FBEj % Dissolved organic phosphorus : (DP - AHP(D))
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** AHP : Acid-hydralyzable phosphorus
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Notes. (P) : (Particulate), (D) : (Dissolved)

Table 3 Chemical analysis of sampling waters
(December 23, 1981, % September 29, 1979)

St.No. pH COND SS Chl~a TOCrt TOCF TN TIN (NHi-N)
nad/cn W1 ug /1 mg,/1  mg /) ng,/| mg /|
L. Barato St 4 7.2 616 18 2.9 8.4 6.0 8. 98 8.18 (6.10)
L. Barato St. 12 6.8 365 11 2.0 10.3 8.7 2.74 1.26 (0.29)
R. Sosei  St.SF 7.1 543 19 4.7 83 6.6 9.73 8.75 (7.10)
L. Barato®* St 4 8.5 521 29 114.0, 12.6 6.6 7.95 653 (3.73)
( )TP%  St.No. TP PP DP PRP PCP POP DRP
3,/ ng/] ng /| ng | ng ] 9,/ 9/
L.Barato St. 4 0. 180 0. 146 0. 034 0. 093 0. 039 0.014 0. 021
(81. 1) (18.9) (51.7) (21.7) (7.8 (11.7)
L. Barato  St.12 0.119 0, 102 0. 017 0. 064 0. 006 0. 012

0. 032
(85.7) (14.3) (53.8) (26.9) (5.0 (10.1)

R. Sosei St.SF 0. 294 0. 253 0. 041 0. 161 0. 056 0. 036 0. 010
(86.1) (13.9) (54.8) (19.0) (12.2) (10.2)

L. Barato® St.4 0. 250 0.234 0. 016 0. 049 0.122 0. 063 0. 008
(93.6) ( 6.4) (47.2) (41.0) (11.8) (32)
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L. Barato (St.4)

{2} MBOD-P
(3} MBOD-N

(2} AGP-P
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{2} AGP-P

(2) MBOD-P
(3) MBOD-

Results of AGP tests and MBOD tests

Figure 2

Notes. N tr. :Non-treatment
AC tr. :Autoclave treatment
F tr. :Filtration treatment
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Table 4 Influence of existance of bacteria on algal growth
(L.Barato(St.4), December 6, 1982)

Water Quality (Initial) Maximum Growth

TP DP PRP DRP TN TIN Chl—a

mg /| mg /| ug /| ng,/| w3,/ g,/ #8/'|

N tr. BAC.+ 0. 144 0. 033 0. 053 0. 022 9,33 7. 34 171. 2
AC tr. (T) BAC.+ 0. 160 0. 083 0. 025 0. 056 7.93 6. 30 174. 1
(F) BAC.+ 0. 083 0. 083 0. 056 7. 80 6. 30 5.0

AC tr. (T) BAC.- 0. 160 0. 083 0. 025 0. 056 7. 93 6. 30 157.0
(F) BAC.— 0. 083 0. 083 0. 056 7. 80 6. 30 3.0

Fotr BAC.— 0. 033 0. 033 0. 022 8. 74 6. 34 3.0

Growth period : 17 days

Notes. (T) :total sample (F) :filtered sample
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