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Crowding Collection of Zooplankton by Night Lighting
in Natural Water Area
Toru Kobayashi*"', Morihito Nemoto*'#, and Takahiro Usuki*"*

At the natural water area with reed community in Lake Biwa, we tried the
crowding zooplankton as the living feed resources for fish larvae of cyprinid
fishes by various conditions of fluorescent light irradiation. The light angles 20
degrees of toward SUZUMENOHIE weed vegetation resulted more crowding
amount than to the vertical direction lighting. The best period for the collection
was presumed to be in the end of May. The kind of useful light origin was light
of 580-650 nm in wavelength, yellow red in color. The major water flea species
crowded to the irradiation were Bosmina Longilostris, Cycropoida, Calanoida, and
Bosminopsis deitersi. Rate of crowding amount of 3 hours irradiation was 150-200
times for before the irradiation, 80,000 individ/5 1 per one light origin was
crowded. The species of water fleas crowded to the light in the SUZUMENOHIE
weed vegetation were different from those in the YOSHI reed vegetation. In the
YOSHI reed vegetation, we observed frequently Chydorus and Camptocercus.
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Lake Biwa

Kisyusuzumenohie vegetation

Yoshi reeds vegetation

Fig.l Location maps of station point for the experiment of
crowding zooplankton.
A, station points in front of wild Kisyusuzumenohie
weeds vegetation area (A). and of wild Yoshi reeds
vegetation area (B, point on 20 m distance from the lake
brink; C. on 0 m).
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Table 1_Environmental conditions in the experimentat spots
;s s

Water Date Start” End®  —
Condition A B C A B C
Water temp. May, 24 18.3 19.3 18.9 17.8 18.5 18.7

() May, 26 19.1 19.8 19.0 17.2 19.2 18.0
May, 30 20.5 21.0 21.3 19.7 20.7 19.9
Jun,, 1 21.7 21.1 21.5 21.1 21.4 19.2

Jun., 23 224 = - 2.4 - -
DO May, 24 81.2 b1.2 25.0 81.0 69.8 31.6
(ppm) May, 26 83.7 46.4 30.5 1.7 34.6 19.3
May, 30 50.6 8.0 4.9 41.6 15.1 10.6

Jun,, 1 73.0 40.0 3.9 55.6 11.5 3.6

Jun., 23 28.2 - - 28.4 - -
pH — "May, 24 643~ 6.85  6.17 7.03 718 6.80
May, 26 6.87 6.90 6.88 7.07 6.88 6.58
May, 30 7.22 6.97 6.87 7.20 6.81 6.76
Jun,, 1 7.08 8.92 6.78 6.96 6.81 6.87
Jun., 23 6.87 - - 6.63 - -
%1, Al the stari of irradiation. T

%2, At the end of irradiation.
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Table 2 List of observed zooplankton

RRARTCDTSF

7 bk

"~ Phylum "7 Class Subclass =~ Order =~ Suborder Family  ~ Genus Japanese Neme
PROTOZOA Ciliates _Spirotrichia ___Hypotrichida Euplotidac Eupl Euplotes
TROCHELMINTHES Rotatoria Monogononta  Ploima Synchaetidae Synchaeta Dorowamushi

Polyarthra Haneudewamushi
Notommatidae Monommata Kataowamushi
Trichocercidae Trichocerca Nezumiwamushi
Asplanchnid Asplanch Fukurowamushi
Brachionidae Brachyonus Tsubowamushi
Keratella Kamenokouwamushi
Anurseopsis Nisekamenokouwamushi
Euchlanidae Lepadoella Usagiwamushi
Euchlanis Haoriwamushi
Colurella Chibiwamushi
Mytilina Sayagatawamushi
Trichotris Oniwamushi
Lecane Sarawamushi
Monostyls Enagawamushi
Testudinellidae Testudinella Hiratawamushi
Pompholyx Awawamushi
Proesomatidae Ploesoma Sujiwamushi
ARTHROPODA Crustacese Ostracota Kaimushirui(Kaimijinko)
Copepoda Cyclopoida Kenmijinko
Calanoida Higenagakenmijinko
Branchiopoda Branchiod Sididae Diaphanosoma Onagamijinko
Daphnidae Daphnia Mijinko
Scaphaleberis Aomukimijinko
Ceriodaphnia Nekozemijinko
Moina Tamamijjinko
Bosminidae Bosmina Zoumijinko
Bosminopsis Zoumijinkomodoki
Chydridac Camptocercus Hiratamijinko
Alona Shikakumijinko
Chydorus Marumijinko
- Leptodoridae Leptodors Noro L
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Fluorescent lights

Fig2 Influences on crowding of water

fleas with light angles.
[A], vertical direction;
of angles inside weeds:

[B], 20 degrees
: [Cl, 20

degrees of angles outside weeds.
Light origin : A-1, noirradiated; A-2,
light for defend the insects (Orange Fig.3-1 Species and amounts of water fleas

yellow); A-3, three wave length day
light color type; A-4, three wave
length lump color type; A-5, mono
wave length pure yellow type; A-6,
full range white light old type.

Experimental chamber

B Daphria sp.

B chydorus sp

B Camptocercus
rectirostris

Calanoida

£3 Leptodora kindti

8 Nauplius

B Ceriodaphnia sp

I Moina s
Bosminopsis deiters:
Bosmina longirostris
Alona sp.
Cyclopoida
OSTRACOTA

B Diaphanosoma sp.
Scapholeberis sp

crowded to the light irradiation at May
24th, 1995. [A), Before the irradiation; [B],
After the 3 hours irradiation. Number
from A-1 to A-6 are the kinds of light
used for crowding experiment.(cf. Fig.2)
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Fig3-2 Species and amounts of water fleas crowded to the

Fig4 Influences on crowding of water fleas with the season.
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light irradiation at May 26th, 1995.

[A], Before the irradiation; [B], After the 3 hours
irradiation. Number from A-1 to A-6 are the kinds of
light used for crowding experiment.(cf. Fig.2, and on the
remarks of species see Fig.4-1).
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The angle of each light direction was 20 degrees inside
the weeds in all cases at May 26th ([A]), June 1st ([B]).

and June 23rd ([C]) in 1995. Light origin Number from A-

1 to A-6 are the kinds of light used for crowding
experiment.(cf. Fig.2)
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Fig3-3 Species and amounts of water fleas crowded to the

light irradiation at May 30th, 1995.

[A]l Before the irradiation: [B], After the 3 hours
irradiation. Number from A-1 to A-6 are the kinds of
light used for crowding experiment.(cf. Fig.2, and on the
remarks of species see Fig.4-1).
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Figb5 Species and amounts of water fleas crowded to the

light irradiation at Jun. 1st, 1995.

[A] Before the irradiation; [B}, After the 3 hours
irradiation. Number from A-1 to A-6 are the kinds of
light used for crowding experiment.(cf. Fig.2, and on the
remarks of species see Fig.4-1).
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Fig6 Comparison on species and amounts of water fleas
crowded to the light irradiation among the experimental
spots, Suzumenohie A, and Yoshi reeds vegetation(B, 20
m; C, 0 m from the lake shore) at Jun. 23, 1995.

[A], Before the irradiation; [B], After the 3 hours
irradiation. On the remarks of species see Fig.4-1.
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Fig.7-1 Comparison on species and amounts of water fleas
crowded to the light irradiation among the experimental
spots, Suzumenohie A, and Yoshi reeds vegetation (B, 20

m; C, 0 m from the lake shore) at May 24th, 1995.

[A], Before the irradiation; [B], After the 3 hours
irradiation. Used lights were pure yellow color mono-
wavelength types in all cases. On the remarks of species
see Fig4-1.
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Fig.7-2 Comparison on species and amounts of water fleas
crowded to the light irradiation among the experimental
spots, Suzumenohie A, and Yoshi reeds vegetation (B. 20
m; C, 0 m from the lake shore) at May 26th, 1995.

[A], Before the irradiation; [B], After the 3 hours
irradiation. Used lights were pure yellow color mono-
wavelength types in all cases. On the remarks of species
see Fig4-1.
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Fig7-3 Comparison on species and amounts of water fleas
crowded to the light irradiation among the experimental
spots, Suzumenohie (A), and Yoshi reeds vegetation (B,
20 m; C, 0 m from the lake shore) at May 30th, 1995.

[A]. Before the irradiation; [B]. After the 3 hours
irradiation. Used lights were pure yellow color mono-
wavelength types in all cases. On the remarks of species
see Fig4-1.
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Fig.74 Comparison on species and amounts of water fleas
crowded to the light irradiation among the experimental
spots, Suzumenohie (A). and Yoshi reeds vegetation (B,
20 m: C, 0 m from the lake shore) at 1st June, 1995.

[A), Before the irradiation: [B], After the 3 hours
irradiation. Used lights were pure yellow color mono-
wavelength types in all cases. On the remarks of species
see Figd4-1.
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