1]
TR
{ (duckweed)
(Edwards , 1980) {
f (Truax
et al. 1972)
(biom ass) thallus
Spirodela sp. (Me Lay, 1976)
{
(Seidel, 1976

(Edward, 1980)

(secondary
treatment) \
(Edward, 1980

CTrichogaster



pectoralis ; sepat Siam) . da (Tilapia spp.) ' ta

) X

] 2.1 (Edward, 198 )

2.1 (Duckweeds)

aquatic macrophyte
floating species 3 1}

emergent species

(vegetative parts) " Typha Phragmites
submerged species 1 Potarrogeton
Myriophyllum floating species

, (water hyacinth)

(Edward, 1980)

: ]
frond (globose fronds)
(flatened fronds)
duck's meat water lentils
seed-moss waterweed Order Arales Family
Lemnaceae 4 genera (Norman, 1940)
1) Genera Spirodela duck-meat
thallus frond thallus
radiating nerves 3-11 thallus

Spirodela polyrrhiza Spirodela oligorhiza
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2) Genera Lenina duck-meat thailus
2 thallus thallus [ 1
radiating nerves l1-3 Lemna trisulca (star

duckweed ; ivy duckweed), Lemna minor (lesser duckweed ; water lentil),

Lemna perpusilla, Lemna valdiviana Lemna gibba (inflated duckweed ;
wing bag) ( 2.2)
3) Genera  Wolffia water-meal it thallus !
I 0.5-1.5 W olffia
Columbiana, Wolffia papulifera Wolffia punctata’ ( 2.2
4) Genera : W olffiella mud-midget hog-mat
thallus [

W olffiella lingulata, W olffiella glabiata,

Wolffiella floridana ( 2.2)
Spirodela polyrrhiza ! ! thallus
3-10 ! thallus 4-12
thallus radiating
nerves 5-11 ( 2.3)

(Kaul $ Bakaya, 1973)

2.1.1

Edward (1980)
(animal waste lagoon)

Hung (1982)



Lemna perpusilla
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WolfFfia Columbiana

2.2

Wolfiella floridana

? 11

Wolffia papulifera

Lemna valdiviana
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W olffia punctata

(Norman, 1940)



2.3 Spirodela polvrrhiza (Gaudet
frond
(bud) frond
frond

fronds

1973)

10



Spirodela polyrrhiza growth media

, (doubling time) 2.7
|
Hillman ( 3613 )
45 - 7.5
He Lay ( 976
Spirodela sp., Lemna sp, Wolffia sp,
3.0 - 4.0
10.0 5.0 - 7.0
Ashby Oxley (193s) 29° Lemna
minor 35° Jacohs (ioa7
25° Spirodela polyrrhiza
Landolt (19s7) Spirodela polyrrhiza, Lemna perpusilla
Lemna gibba 30°
23° Edward (1980)

Hung (1982)
25.0 - 28.5
Myers (1977)

I, Total Kjeldahl

Nitrogen CTKN) 20 / Said et al. (o793
. polyrrhiza
« TKN 60, 90 120 / 30

Fyre Gulley (1980)
TKN 20-30 I
Hung (1982)
Spirodela sp. TKN



20 - 60 /

7.33
2.1.2
(crude protein) 7.4% 42.6%
(Truax et al. 1979; Cully
and Epps, 1973; Hillman and Cully, 1978) Cully
Epps. (:1973) Spirodela oligorrhiza
28.5% 29.5%
(anaerobic swine lagoon)
35 - 40%
7.4 - 23.3% Myers(1977)
| 36%
3% Murry
Benemann (1981)
7.4 - 447%, 5.0 - 23.4% 5.0 - 3L.7%
Spirodela sp.
Hung (1982) Spirodela sp., Lemna sp,
Wolffia sp. Spirodela sp.
2 Spirodela sp., Lemna sp.
Wolffia sp. 24.3%_, 15.5% 19.5%

(productivity)



Murry Benemann (1981)
5.4
3.3 20.0
0.7 9.8
Hung (1982)
growth media
14,600
2.1.3
Spirodela spp., Lemna spp., W
Lemnaceae
Harvey Fox (1973)
39%
2.2 (Ponds)
2.2.1 (waste sta
»l (waste sta

AN

Mil'

polyrrhiza
polyrrhiza

polyrrhiza

31.2%

olffia spp.

(Culley and Epps, 1973)
Lemna minor

23%

(Culley and Epps, 1973)

bilization pond)

bilization pond)



| A
I ) >1)
(Arceivala, 1981)
!
(Waste stabilization pond) 2.4
!
I I
!
I | ! I
2.2.2 , (Aerobic waste stabilization pond)

(Aerobic waste stabilization pond)
10.3

! (Arceivala, 1981)
2.3 (Snake skin Gouramy)

2.3.1

(sepat Siam)

(sepat siem) (siem) !

( . 2528)
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Wastewater Influent

sunlight

Bacteria Algag
Oxidation- Photosynthesis
o 2> NHA etc.
ir t
Excess Excess
Bacteria Algae
2.4 Waste Stabilization Pond

(Arceivala, 1981,

014491

15

Effluent



(2527) Smith
(1945) BOFg(1947)

Phylum Vertebrata
Subphylum Crainta
Superclass Gnathostomata
Series Pisces
Class Teleostomi
Subclass Actinopterygii
Order Labyrinthici
Family Anabantidae
Genus Trichogaster Bloch
Species Trichogaster pectoralis Regan

2.3.2



20

2526)

23 - 25

2.3.3

1.50

1.50

0.75

. 2525)

42-47

2.5
100 - 140
7 8-10
-2 30 - 40
( ~ 2525)
10 20
1
- 2526)
3 3
3
. 2528)
50 - 100 350 - 800
6 (
17-20

. 2514)



2.5

Trichoaaster pectoralis

(

18

. 2528)



( . 2528)

12-32
180
, 400 - 1,000
1 -2
10 30 - 50
5-10
3)
8-10
17 - 2 90 - 120
1 - 16 1,100 - 1,600
2525)
7 10
( . 2526)
4)
146.6
164.0 '
15 - 115 7 -

1,144 - 2,550 '

195

13-38

(2526)

30

2.5



20

20 151 3544
1,750 3,698 (
. 2528)
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