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Biomass production of gram-negative bacterioplankton

Hun KANG and Humitake SEKI

Abstract:

It has been considered that the bacteria in the aquatic ecosystem are important

nutritional sources for zooplankton partly because the bacterial biomass occupies a large portion
of particulate organic matter in the ecosystem, and partly because bacteria are adaptive

Gram-negative bacteria have been shown to be
especially in the oligotrophic aquatic ecosystem,
more efficiently than gram-positive bacteria by means of binding proteins that are involved in
the nutrient transport system. Hence the predominance of gram-negative forms decreased

to zooplankton prey by reproducing rapidly.
able to assimilate dissolved organic matter,

with reference to eutrophication.

There are significant differences between bacterioplankton

and attached bacteria in various aquatic ecosystems in relation to the concentration of dis-

solved organic matter from the points of nutritional and chemical constituents of the organic

matter.
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Fig. 2. Primary production in the world’s oceans in mgC fixed per square meter
per day. (map 1. 1. iz Atlas of the Living Resources of the Seas F.A.O.,
ROME, 1972)
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Fig. 4 Size-frequency diagrams indicating the effect of the introduction of an
obligate planktivore on the size — hence, species composition — of the
crustacean zooplankton of a small lake. (BROOKS and DODSON, 1965.)
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Fig. 5. Constituent distribution of organic matter
in various aquatic environments with refer-
ence to eutrophication. (SEKI, H. and NAKA-
No, H. 1982)
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Fig. 6 Seasonal distribution of dissolved organic
carbon (DOC) in the water of Shin-ike Pond.
(KANG and SEKI, 1983).
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Fig. 7. Seasonal distribution of gram-negative
bacterioplankton in the water of Shin-ike
Pond. (KANG and SEKI, 1983).
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Fig. 8. Mathematical models of the abundance
(DOC) and its fluctuation rate (dDOC/dt)
of dissolved organic carbon (F=15.04, Fo.a
=8.53), as well as the abundance (BP7)
and its multiplication rate (dBP~/dt) of gram-
negative bacterioplankton (F=4.51, Fo.ps=
4.49) of Shin-ike Pond during the first period
(sample number=18). (KANG and SEKI,
1983).
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Fig. 9. Mathematical models of the abundance
(DOC) and its fluctuation rate {(dDOC/dt)
of dissolved organic carbon (F=22.21, Fo.n
=0.07), as well as the abundance (BP™)
and its multiplication rate (dBP~/dt) of
gram-negative bacterioplankton {(F=5.58,
Fo.05=4.67) of Shin-ike Pond during the
second period (sample number=15). (KANG
and SEKI, 1983).

Tco —77, KPP OBEHCHEL TS/ > 2l EIX
BREKDTORGFREEHYEE & REEGTERIED

N, BKFUC T 5l & (S B OmERIR, ¥
FREBYIEE & OBRICR TR EESERRD
bhie (8 12), $7abb, Friksdz.50 7047
Sy brieBNTIE @ Y=—4.10X +64.33 (F=
6.87, Foos=4.04) T RT3 FEEHZ BTk
® Y=—7.43 X +92.90 (F=5.12, Foo;=4.04) fAZ
WMERBT D7 F)VFT57 bricsntit @Y=
—7.43 X +78.8.30 (F=9.32, Fool=6.90) fEHIT

A



TS LEMNIFUXT SV b v DOEYERE 69

«Fig. 10. Mathematical models of the abundance

10 107
:I E (DOC) and its fluctuation rate (dDOC/dt)
1 z of dissolved organic carbon (F=374.12, Fo.o1
- E =7.24), as well as the abundance (BP™)
g 1 5 and its multiplication rate (dBP~/dt) of
S gf‘; gram-negative bacterioplankton (F=103.56,
° & Fo.01=7.24) of Shin-ike Pond during the
third period (sample number=46). (KANG
04— i i . . 105 and SEKI, 1983).
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