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(Executive Summary)

Project Title Parasites of Young and Adult Mekong Giant Catfishes

(Pangasianodon gigas Chevey)

Proposer’s name, organization, and telephone/fax numbers

Miss Watchariya Purivirojkul , Department of Zoology, Faculty of Science,

Kasetsart University 10900

Telephone number : 0-2579-1022 Fax number : 0-2942-8695 E-mail : fsciwyp@ku.ac.th

Problem statement and importance

The Mekong Giant Catfish (Pangasianodon gigas Chevey) is the biggest no-
scale fish only naturally found in Mekong river. The fish’'s meat has a good taste and so
the selling price is very expensive. This is the reason why the fisherman need to catch
them.

The population of the Mekong Giant Catfish in the Mekong river has been
decreased rapidly because a lot of adult female fishes were catched in egg laying
season even it is prohibited by law. In 1983, the Department of Fisheries has been
succeeded in breeding of the Mekong giant catfish and could produce a lot of . Those
young giant catfishes from nurseries have been released not only into the original
habitat, the Mekong river, but also into various rivers of the country. By ecological
reason, the Mekong giant catfish is considered as the exotic or introduced species in
some rivers, and might be the cause of some changes in ecology of the rivers. The most
important change is dealing with the parasite outbreak caused from the released giant
catfishes to the same or related species fishes in natural aquatic habitat and / or from

the fishes in natural basins to the released fishes.



There are some informations concerning with the parasites of the giant catfish.
Sitti and Jiraporn (1983) reported that some parasites were concerned directly with
percent egg hatching and young Mekong giant catfish surviving. They identified
Trichodina sp. As a parasite found at the gill and the mucus in young Mekong giant
catfishes. From observation by researchers in 2001 at Pah Yao Fisheries Station, the
protozoa, Ichthyophthirius multifilis , causing white spot disease of young giant catfishes
in nurseries. Under severe infestation, the disease might caused mortality in the fishes.
There is no information about the another parasite both in the nursery or in the rivers and

reservoirs.

Objectives

1. the kinds and amount of parasites collected from the young Mekong giant
catfishes in nursery ponds

2. the kinds and amount of parasites collected from catched Mekong giant
catfishes and from the other related fishes, Pangasius larnandii and
Kryptopterus bleekeri catched in Mekong river and Kwan Pra Yaoh reservior

3. the kinds and amount of parasites collected from catched Mekong giant
catfishes in aquatic ponds

4. Compare parasites in young and adult Mekong Giant Catfishes

Methodology

1. Samples of Mekong Giant Catfishes (Pangasianodon gigas Chevey) the
black ear catfish (Pangasius larnandii) and the whisker sheatfish (Kryptopterus bleekeri)
will be collected from the Mekong river at Chieng rai province and Kwan Payao every
month. 15 fishes of each species are used as the representative of the population in
each treatment for study of ectoparasites and endoparasites. Examination of
ectoparasites at the areas of eyes, month, nostril and fins will be made using the
magnifier. The parasites in the mucus are also examined under the microscope. In more
details, the parts of fins, gill and skin of the fishes will be cut and examine under

stereomicroscope. Examination of endoparasites will be made at the visceral organs



including livers, intestines and stomachs, and also in the meat of the fishes under
compound microscope.

2. Samples of the young Mekong giant catfish from nurseries will be collected at
Payao Fisheries Station before releasing into the basins. Times, numbers of samples
and methods of examination are managed in the same as in the item 1.

3. Collection of the parasites will be keep separately to identify the species.
Protozoas, nematodes and crustacean will be kept in the 70% alcohol while monogenes
will be kept as the semi-permanent slides.

4. |dentification of the parasite species will be made by using different
references as follow:

4.1 Protozoa ; Songphan (1982); Prapisiri (1995); Watchariya (1999) ; Suppamas
(1997); Hymen (1940); Bykhovskaya-Pavlovskaya et. al. (1964)

4.2 Monogene ; Prapisiri (1995); Watchariya (1999) ; Suppamas (1997); Samarn
(1998); Yamaguti (1962); Bykhovskaya-Paviovskaya et. al. (1964); Gussev (1976);
Chinabut and Lim (1991)

4.3 Nematode ; Pintip (1978); Prapisiri (1995)

4.4 Crustacea ; Prapisiri (1995); Yamaguti (1963); Bykhovskaya-Pavlovskaya et.
al. (1964); Kabata (1979)

4.5 egg and young stage of parasite ; Prapisiri (1995) ; Dogiel et. al. (1958);
Erasmus (1972)

5. Species of the parasites and their population density will be used for
consideration of hazards which might be occurred both to the releasing young Mekong
giant catfishes or to the original Mekong Giant Catfishes and some other fishes in the

basins.
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Abstract

Diseases and parasite isolation in Mekong giant catfish (Pangasianodon gigas
Chevey) hatchery was conducted. Total number of 90 fries of giant catfish were
investigated and 100% were found to be infected with bacteria and fungi. Three
genera of fungi were isolated including Saprolegnia sp., Aphanomyces sp. and the
vesicle producing fungi. Four species of bacteria were isolated including Aeromonas
hydrophila, Ochrobactrum anthropi, Pasteurella haemolytica and Plesiomonas
shigelloides. A. hydrophila was found in highest number. Source of this bacteria
was water and live feed because in water supply and Live feed for fry including water
flea and brine shrimp also contained high number of bacteria which was dominated by

A. hydrophila.

In Mekong giant catfish pond (age 1 month-1 year), total number of 60 fishes
were investigated and 100% were found to be infected with parasites and bacteria.
Seven parasites were found including Trichodina sp.1, Trichodina sp.2, Trichodina
sp.3, Oodinium sp., Ichthyophthirius multifilis, Pleistophora sp. and glochidia stage of
Pilsbryoconcha exillis compressa. Eight genera of bacteria were isolated including A.
hydrophila, P. shigelloides, P. haemolytica, Vibrio cholerae, Serratia odorifera,
Acinetobacter baumannii, Chromobacterium violaceum and Erwinia spp. A. hydrophila

was found in highest number.

To control these bacteria, 4 bath treatment trials with Mekong giant catfish using
formalin, hydrogen peroxide, povidone iodine and potassium permanganate were
conducted. Formalin, hydrogen peroxide, povidone iodine and potassium
permanganate were effective removing all bacteria with MIC 31.25, 15.63-31.25, 3.91-
7.81 and 3.91-7.81 ppm, respectively. 3.91-7.81 ppm. These MIC value were safety for
young giane catfish. Acute toxicity of formalin, hydrogen peroxide, povidone iodine and

potassium permanganate to the hybrid of P. gigas larva were tested by using static



viii

bioassay. The 96-hour LC,, of formalin, hydrogen peroxide, povidone iodine and

potassium permanganate were 90, 33.5, 21 and 12.5 ppm, respectively.

Study on parasite of Mekong giant catfish in 3 habitats, Mekong river, Kwant
phayao and fisherman pond found different species of parasite. Mekong giant catfish
from Mekong river found 1 external parasite, Alitropus typus, at skin and gill chamber.
Two new species, Prosorhynchoides siamensis n. sp. and P. chiangkhongensis n. sp.
were found in the intestine. No parasite found in Mekong giant catfish from Kwant
phayao. The results from this studies indicated that species of parasite in Mekong giant
catfish depend on the environment especially specific intermediate host such as
mollusc in water. Trichodina sp.4 and glochidia stage of bivalue mollusc were found in
Mekong giant catfish in pond. These two species could found in general fish pond. Farm
management system by sterilize supply water and use sieve before release water in

pond were recommended for Mekong giant catfish culture.

Specificity of parasite in Mekong giant catfish compared with other fishes were
studied. Four families of fishes namely Pangasiidae, Bagridae, Siluridae and Sisoridae,
871 fishes were investigated. The results showed that parasites found in Mekong giant
catfish were specific and not found in other fishes in same family and other family. The
results obtained from this study suggested that possibilities for parasitic infection
between Mekong giant catfish and other fish were low. Management of Mekong giant
catfish resource by release young Mekong giant catfish was no effect to ecology
change by parasite and this was the suitable way to protect Mekong giant catfish from

become extinct in the future.
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Water | Dissolved pH Temperature Alkalinity Hardness Total Nitrite
Sample | Oxygen (C% (ppm as (ppm as Ammonia Nitrogen
(mg/l) CaCO,) CaCO,) Nitrogen (ppm)
(ppm)
ai 55+0.1[765+0.13| 25.9+0.26 40+ 10 87.5+25 0.14 +0.02 | 0.04 +0.02
Qﬂﬂm 52+0.2 |7.88+0.03 | 2513+0.12 65+5 90 +5 0.14 + 0.02 [0.008+0.003
ﬁﬁ stock | 5.1 +0.23| 7.5+0.26 26.1+0.6 73 +4.27 66.42 +12.22 | 0.11 +0.01 0.01
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40R (p<0.05) (MN13719% 12)

1 v v 1 1
F191991 12 WfFRLAEUAMNIWENGNA 7 2891 stock LuTlA 1 waztln 2

ﬁfmf_iwiﬁ Parameter 7130 AnA
9 1 U 2

¥ stock DO (mg/) 5+0.53" 5.1+0.23°

pH 7.75+0.25" 75+0.26°

Temperature (°C) 26.67 +0.76° 26.1+0.6"

Alkaline (ppm) 76.67 £ 5.77° 73+427°
Hardness (ppm) 68.33 + 17.56 66.42 + 12.22°

Ammonia nitrogen (ppm) 0.13+0.03° 0.11+0.01°
Total bacteria (CFU/mI) 1.09+185 x10"® | 29+18x10°°

o o a

*Aadgiauseanenngatululaeaiu ldunnstsee s liludAnyneadan p>0.05, DMRT
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Miyazaki was Egusa, 1973a; Miyazaki was Egusa, 1973b; Miyazaki was Egusa, 1973c)
Chinabut et al. (1995) 9189 TUNNINL A. invadans Aatelutlanteuluuouiaide
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1983; Bruno Was Poppe, 1996) Saprolegnia sp. ANNNTOAF zoospore ﬂ?mmmﬂ‘ﬁl
@qmmﬁrﬁ'ﬁ (Bly et al., 1992) u@ﬂmﬂﬁu Noble waz Summerfelt (1996) 161918971077
Faida Saprolegnia sp. lyunnaiaentlan rainbow trout
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Us@annulugnianfa Trichodina spp. (NWA 2, NWA 3 uaznwd 4) laewu 3 4t
(species) uanaNUUTINUFIgaUMRENILNNAR  Pilsbryoconcha  exillis compressa
wasiduiaasladnfinuils@aluusiazifanuanslunied 13

;13199 13 wlefifusaasilaniinent 1-12 aunnuilsdnusazatin

9 1 1 2
THUAUILIAR 11234 /5|6|7|8]910[11[12/1]2|3|4|5/6|7|8|9/[10/11]12
Trichodina sp.1 100,80 /20(80(100100 0|0 |0 |0/ 0[0|0|0O|0|0O|0/0/0O[0|0|0O]|0]|O
Trichodina sp.2 100,80 /40(80(100100 0 |0 |0 |0/ 0[0|0|0O|0|0O|0O/0/0O[0|0|0O]|0]|O
Trichodina sp.3 0/0/0l0/0/0|0/0/0|0|0|0[80/40/0(20/0|0/ 000|000
Pilsbryoconcha exillis |0 0|0 |0 |0 0 [100[100 100100100100 0 | 0 |20/ 0 |40/ 0| 0 |60/ 0| 0 | 0 |20

compressa T8

glochidia

yana TS ULLATIGEEN 8 18 Auenldanndy n uaztina 14un Aeromonas
hydrophila, Pasteurella haemolytica, Serratia odorifera, Plesiomonas shigelloides, Vibrio
cholerae, Chromobacterium violaceum, Acinetobacter baumannii W8 Erwinia spp. %\1
sinuazilefidudaaslardnfinuuuafi Goudazainluusazifeudaouunnmieiy
Fananelumaned 14 QMﬂWW{iW wazHAN TS LU AT Beravna luannUeAuR R

aniin uwamslumnaen 15
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TRATBINLIAT ¢ 11213|4(5|6[7|8|/9(10/111(12|{1|/2|3|4|5|6|7]8|9/(10{11/12
Aeromonas hydrophila 60{100,60|60|4060|80|100/80(80|80|100 100 60| 100 100 4060|100 80| 100 80|60|80
Plesiomonas shigelloides | 0 |40|20(20/20|40|20|20{40|40/40|40/40/20/20(40(20(20| 0 | 0 |20| 0| 0|20
Pasteurella haemolytica 2000(0|0|0|0|0|0O|20/0|0|0O|0|O|0O|O|O|O|O|OJO]O|O]O
Vibrio cholerae 0{0|/0|0|20/0(20/0|0|20|{0|0|0|20/0|/0|0|0O|O|O|O|O|O0O]O
Serratia odorifera 20{0|0|0|0|0|lO|lO|O|O|O|0O|O|O|O|O|O|O|O|O|O|O|O]O
Acinetobacter baumannii | 0| 0|0 |0 20/20/20/0/0|{0|0|0|/0|0}20/0|/0|0|0|0|0|0]|0|O0
Chromobacterium 0|0|0|0|20/0(20|0 |20|0|20|20{0|0 |0 |0O|0O|O|O|0O|O|O|0O]O
violaceum
Erwinia spp. 0|0|/0/0|0|20/0|0|0O|0O|0O|0O|0O|O|O|O|O|O|O|O|O|O|0O]O
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818 1-12 1haw

i ARRLANIN NI Total count
\hau | Dissolved PH Temperature| Alkaline |Hardness|Ammonia| Nitrite Bacteria
7 Oxygen (c (ppm) (ppm) | (ppm) (ppm) | (x 10 “cfumi)
(mg/1)
11 51° 7.5° 27.0° 45° 50° 0.1° 0.20° 39+061°
1/2 52° 76° 26.0° 40° 55° 0.1° 0.25° 6.33 +2.29°
173 5.0° 7.1° 25.4° 40° 50° 0.25° 0.20° 5.83 +1.76°
1/4 5.4° 7.4° 26.2° 40° 50° 0.15° 0.15° 4.03+1.66°
1/5 5.3° 7.4° 26.2° 40° 50° 0.15° 0.15° 3.23 +2.06°
1/6 5.1° 76° 25.8° 45° 55° 0.25° 0.15° 453 +3.06°
17 51° 7.0° 26.8° 40° 50° 0.25° 0.20° 343+22°
1/8 5.0° 7.1° 26.3° 45° 50° 0.25° 0.20° 543 +2.63°
1/9 56° 7.2° 26.1° 40° 55° 0.2° 0.25° 6.07 + 1.66°
110 | 5.4° 76° 27.0° 45° 50° 0.15° 0.15° 7.9+3.35°
1/11 5.3° 7.4° 26.7° 40° 55° 0.25° 0.20° 4.6 +2.84°
1112 | 56° 7.2° 27.0° 40° 50° 0.05° 0.10° 0.5+0.24°
2/1 5.0° 74° 27.0° 45° 55° 0.15° 0.10° 0.23+0.17°
2/2 5.1° 7.8° 26.5° 45° 55° 0.2° 0.15° 0.53+0.21°
2/3 55° 7.5° 25.3° 45° 50° 0.25° 0.10° 0.64 +0.18°
2/4 55° 7.4° 26.2° 40° 55° 0.20° 0.15° 0.32+0.21°
2/5 5.4° 7.4° 25.4° 45° 50° 0.15° 0.15° 0.45+0.32°
2/6 5.3° 7.4° 25.5° 45° 55° 0.25° 0.20° 0.67 +0.53°
2/7 5.3° 75° 25.8° 45° 55° 0.20° 0.15° 0.14 +0.04°
2/8 52° 7.4° 27.0° 45° 50° 0.25° 0.15° 0.52+0.11°
2/9 54° 7.4° 25.9° 40° 55° 0.25° 0.20° 0.31+0.21°
2/10 | 5.3° 7.5° 26.4° 45° 50° 0.20° 0.20° 0.25 +0.04°
2/11 52° 7.4° 26.2° 45° 55° 0.15° 0.20° 0.11+0.03"
2/12 5.3° 76° 26.7° 45° 55° 0.25° 0.10° 0.22 +0.12°

* Anadanausesnespaaiuluaedulinaaiu luanAsed it dAyn1eadin

aa

 p>0.05, DMRT
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Us@nnwulugnilandin
annsAnelsdnresgnilaniinens 1 hew — 12 Hew anUesuresduiiduuas
Wanntazatinaanzien sswinaidaunangiay 2546 B9 nangiau 2548 uszazionn 24
ihaw innnsagalsanazilade Inanisdusnetinamauay 5 6o snaiaaa 120 62 wuLls@n
e 4 1ia Failulsinnneuanyianun Tdud Tslads 3 15a uay feautaaesaade
7e8le glochidia
dnwuzneeunsdsuaeasininylugnuandnilssieluil
Phylum Protozoa
Subphylum Ciliophora
Class Ciliata
Order Pertricha
Suborder Mobilia
Family Urceolariidae
Genus Trichodina
Trichodina sp.
Phylum Mollusca
Class Pelecypoda
Subclass Lamellibranchia
Pilsbryoconcha exillis compressa
Trichodina sp.1 (ﬂ’]‘v\l‘ﬁl 2)
BNATEN9RY  adh (2530); UseIwds (2546); Bassleer (1983);
Bykhovskaya-Pavloskaya et al. (1964); Hoffman (1967);
Jahn and Jahn (1979); Kabata (1985)
9T ANy
dultsTadalungadaien (ciliate) fHzuirendraszdensniaunaduriraudngs
w179 (157-192) lumseu Lﬁ@ummﬂmaé’mﬁm@uﬁwﬂugﬂwﬂ@u uazilandu
(cilia) (Fea1WUL Hlunsinaeut dauaadnflasanzdaelunistininiziugatan iy
adhesive disc Tdutirgudnans 155 (132-148) Tupseu Geduluazinzraun
(process) 24 duEssdauiuiuainanEandn dentriculate ring HaunadunAue

naNd 125 (117-138) luAsau mraansazdundasdansy ity 2 dqume external
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process LAY internal process Iazexternal process Aanwouznduduldmunianean
WA N IULUATEUN LA LTI AN UUANT899HANNENe 10 (8-11.5) lumAsau dau
internal process AAanwzdaUdNunaNEudruasunaNdnqadutnatusliase
AuRnANmas AANeng 23 (15-26) luAse

) 1 ni A a L%

AUMUING  wikan, Bafa

UIULUAINL 24 Fiv a7n 120 Fi1 AnLilu 20 Llafidus

auounwulsanlullaiusazsa 2-24 sin

AW 2 Trichodina sp. 1 (40X)

(N, NMINNBIANATULNG 2. AMWNBIAINATURRY A, denticular blades)

ANA 3 Trichodina sp. 2 (40X)

(N, NMINNBIANATULNG 2. AMWNBIAINATUARRY A, denticular blades)
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Trichodina sp.2 (m‘wﬁl 3)
BNANI8N98a  adh (2530): Use @3 (2546); Bassleer (1983); Bykhovskaya-Pavioskaya
et al. (1964); Hoffman (1967); Jahn and Jahn (1979); Kabata (1985)

919 NANHLY

Huldsldalungu@aien ﬁgﬂéwmé”]mzﬁméﬁﬁmmmLz’ﬁum@uﬂ’ﬂmwmm 149
(124-156) lupsau Lﬁammmﬂmqé’ﬂuﬁm%lﬁmﬂugﬂwﬂ@u wazH cilia (FEaUWUY
Wlunnaaeui dausnadndedaazdealunisiisiniziusatan i adnesive disc &
urnguenans 127 (113-139) lupsan Teduluazinzraun | (process) 22 duiTeY
Haufuiiluaenanizanda dentriculate ring HaunaduR1AuENa 73 (61-84) luasay
AranuAazs U Basdauiy uiaily 2 daufe external process WA internal process
a8 external processHAan®ULdUEUTAIUUILAE AN WUAN LU TZUILATILF I 1Y
ANUUANTRINNANNEN 12 (9.6-14) luaTau 491 internal process AANHILINNRL
m‘“‘]mmamﬁ'ummmmmmLimnmquﬁﬂmqLwﬂmimﬁuﬁ'ﬂm\wnmi“ {ANENY 19 (16-
22) luAsan
IRt wikan, A

UIULA WL 25 Fi1 AN 120 Fin AaLily 20.83 wlafidus

auounwulsdnlulaiusazsa 1-17 6in

Trichodina sp.3 (m‘wﬁl 4)
BNANI8N98a  adh (2530): UseInd3 (2546); Bassleer (1983); Bykhovskaya-Pavioskaya
et al. (1964); Hoffman (1967); Jahn and Jahn (1979); Kabata (1985)

9T 9anElY

duldslndalungu@aien ﬁgﬂﬁ"mﬂé’ﬁmzﬁmfjﬁﬁmmmLé’um@uﬁﬂmwmm 152
(141-173) TuAsa1 Lﬁ@ummnmqé’mﬁ@wuﬁwﬂugﬂwmu ward cilia Feaiuwuy 149
Tunnsndeui dousnainfesuavdaelunisdaniefusatan iy adhesive disc fdu
Haauenans 123 (117-144) lupsou Feduluaziinzaauuy | (process) 24 duiFeadan
Auflusenanizandn dentriculate ring HawiadulnAuanats 70 (64-77) lunsau
AranuAaz s U Basdauiy wiaufly 2 daufe external process WA internal process

Imael  external process AI9UT LI AN LUANTBINHAINNENUTTNN 7.2 (7-7.4)



25

lumsau internal process AanwuzmlaudnmaniudulaauandqaAudnan s
laiasauinanalmas HANE19 5.4 (5-5.8) luATay

. d o

AILMUSTING  1Widen

Auautlanfiny 7 6a a1n 120 5 Aeilu 5.83 wlafifus

auounnulsdnlullaiusazsia 1-3 6in

NNN 4 Trichodina sp. 3 (40X)

(N. NMINHBIANNAWTIBY 2. denticular blades)

Glochidia 1941a8NLLNAA Pilsbryoconcha exillis compressa (mwﬁ 5)
LBNANTA198 UNE LA 1UNNT (2540); Lutz (1986)
91919AN LY
fleag Tugnen ddnwoiduey 2 duilsznuiu asauuudng FAnuenatlszann
1.58-1.78 Winaa4ANNde TnafAdnendeas 682 (523-811) luAseu ANNS9RAs
408.8 (324-513) lumseu HaNasaInn19sudng (lateral view) asiiudnusasziily 2 6
FaLaL HUURY (hinge ligament) Eiatlaaniiaaasld@ae i
o 1 tdl dl G
AWAUNANY  Twiden
o dl s o’ a & 8
UULANANY 37 Fiv AN 120 Fia Aslu 30.83 e fifus

AuuAnulsdnlulaiusazsa 2-411 fa




'”II.II |I?.|I LT WL I|.!I| LR |I.|I; THH ||.|||'|
ol . = 2=

A9 5 TnamALIeIaanILHNan Pilsbryoconcha exillis compressa
n. InaAvalamnzuWiRangnianin (gnasT) (4X)

1. fasaurasiasiagnialu (gnasd) (20X)

go/ A & o dl 1 dy
A. MaanNLnansTaziANdannuluLia iR

26
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a4 a A =3
wupiisanwdlugnilaiiin
= S = = = | a -
annisAnuuAn ey lugnianiinens 1 ey — 12 hew AINLaAuIadu]
auazimunLsraainannzien senduneunIng AN 2546 D9 nIngaaN 2548 uszey
nan 24 ey Tnanisqusnatiufouas 5 A1 9NIUNA 120 F9 WUULANEEYNNNA 8
a = a o ;:l’
#Hn I INeazIasAfal
1. Aeromonas hydrophila (Chester) Stanier, 1943
dunuanzaunsuay waaglsaiuuied dansuy Jawinilszanns 1.0-4.4

v
1 a o 3

Tupsa waauningldud (flaments) NagiiFnnMdamas UaasaLdaasuupiBaniaiiana

a

¢4 8 lumsau
v

a al a z Y o dld a 1 a a 9/ndl
‘W‘]_ILL‘LIWVIL?ﬂﬁuﬂuiﬂﬂxﬂu@ﬂ’ﬁ/\ﬁ/m@ﬂﬂsﬁL@uLLﬂﬁiNﬂJﬂ@ﬂsﬁL@u ’&’m’]?ﬂmﬁ‘ﬂuﬂ 7N

a a

QIUNYNAN 0-5 °C 1i30gIUNNAN 38-41 °C usllastyaNgnma 20-30 °C pH 5.5-9.0

Q a Q u u
'

A. hydrophila nal#iAalsaNiFandn Motile aeromonas disease Wuluuvaasinviall
WUNINTWUNHANIBUNIETNIN  (Snieszko and Axeleod, 1971) WITNAINUARITHEY
(Geldreich, 1973: Snieszko, 1974) wazinnzianszsuaAMANlinY 10 dauluiiugou
(ppt) (Hazen et al., 1978; Kaper et al., 1979) UANANRTINL WAL NBUAUANNNAIU LAY
1alaetan (Seilder et al, 1980) wuaNEuadedinelifinalsanidanilagn nwnda

4 d'. . 4 -~ . y
wasuwlasTunei ldmunzan wu nsulasuulasgungiednegnids nsuaugiaInnig
] = a o cl ] dl a a all %
PURAY HUIALHARUISLAzIRBNNIAeHiesansdn 1EN1ueendiaunazatsluiigs
ANas (Meyer, 1970) vizatsunuduloasuluduonluitiags azvinlWlanifinaauwesan was
aauue Anlsalidny (Snieszko, 1974; Wedemeyer and Wood, 1974; Walters and Plumb,
1980) A. hydrophila \unuafiEaniduamedrdginnlinalsalulan wu danlu dan
Tanzia Uamas ardau Uaigndiu danynse Uaiaane dainsa dainszd tanlu
nsznatanila 1an Golden shiners (Notemigonus crysoleucas) wazuananniudanylu
Andinendudu o vaneatn wu nu aszd 9 wi uazpzniusudusy (anin wazan,
2525: \n3eAng, 2528; Shotts et al., 1972) muﬁuﬂummmmi@mm@ﬁmﬁﬂ@ 7199994
wazladnddunuluauansas (Uszdns wavanuy, 2526; Joseph et al., 1979) lsAiinann

Aa o Had o \ o A o eal Y] )
wuABerialiTeFanse 7 A Anenisesdanvisedndnteeldun  haemorrhagic
septicemia @aludalsaludananiausia I 1 wudanlu (Cyprinus carpio) (Snieszko et

al., 1989) red sore disease huilan pike (Esoc lucius) (Reed and Toner, 1941) red mouth



28

disease Tuilan rainbow trout (Salmo gaidneri) (Wagner and Perkins, 1957) red pest
disease lulanlua (Fluta alba) (Ghittino, 1972) ulcer disease hlananng (Pangasius
pangasius) (1MTUNT waz inTeNAng, 2522) wazdantew (Channa striatus) (NFENANA WAL
\nTeNANA, 2523) war bacterial septicemia @ailuanEnizaIn N R@eung e deay
519 ) ANNNITUALABA (Amlacher, 1961)

UafaEa A. hydrophila azdainsusnsneiueanlilauagfuaauguwsaes
deanalanazaninuindanionds  wikaantoiiy 4 nan (We uarAndy, 2526;
Amlacher, 1961 ; Gaines, 1972; Wolke, 1975; Huizinga et al., 1979) Aa

1. 8INNIULNIRULNAY (acute form) Uarazanaatinsaiauaziiluaiuaumin

o 1 Y @ =l al =l [~3 v 1 z// o
el 1- 2 4 teglddsngeanisniauenliin viselenaiiednieaintiu aduns
nelulnayialdllinends (congestion) wananiuganudnudnuanlddouilare anden
UTnuuisydesiasuazndniilainisnniaesiluqndn <7 (petechia haemorrhage)
IHANANAINATEA TAAAINNITIUAY N19BETINAUDLNIUIULY UATN1INHYUNYHUDS
y oz
UNANTL

2. NMITNRBUNAY (subacute form) Uanazananiely 1-2 41 1Heganngnsis
. A sy X = y H .
(toxin) NWUANFEZ 19T Tnalanasiain1sneauanin (dropsy) WNanWaY (blister) LHA
PURY (abscesses) INAAFINEY (scale protrusion) wazmn il (exopthalmia)

3. AIN12E5LULNWHAANDNTUNAHNIHA (Chronic ulcerous) TX8LhINLENARIAAY

R~

¥

X - o , X = = X = o
AL Hawadn  senngenalvjiuiazanasldfedunduiile  danfsannnaainainisds
NANNAIUNINATNLLHARANDENNTALAL
4. lsugmannnisaasalsa (latent form) ldaunsainainisuesismianie luwaznns
. X A Wy o . = ! L X o
Uan Lmemmmem@LL‘ummmimmnmmmmhmm FINLINUANNaTazasg

o

v o o X aa o X . oo X,
AN usameuuAFTiall uazilunmetinTsailsaldl

2. Pasteurella haemolytica Trevisan, 1887
3| a a & 1 1 v A [~ 1 i’/ =
duiuansaunsuay wadzliereudanan visedluuvied Jauinenadszanny

1.4 Tupseu ndetlszanm 0.4 Tuaseu egillwmadinen g vsaidwduaiadu o ldais

a a

endospore tastyluannilildaandiau annsnasny il 22-42°C  1a3gyAd

a

=)

grungi 37°C WuwuanGenwuluiiuazluaims Mlnialsaludadwands
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3. Serratia odorifera
[ a al o . 3 1 ! e
duwuanzaknsual luasaLms Enterobacteriaceae Leﬁ@@gﬂmuﬂumq (bacilli)
lifnraf1eades wasunlaaldud (peritrichous flagella) wunuanZaaiaiilaluau 10

g Y =
?'JNV]\‘ILLEIﬂi@@’WﬂW‘H

4. Plesiomonas shigelloides (Badev) Habs and Schubert, 1962

duiuaFaunsuay wasglsaduuviedu Uanananuu Hauandnetlsyunn 0.8-

v
1A o &

1.0 luasau eatlszans 3.0 lupsau wdeuilnglfudnesjisinudaimad aruisawanyls

U

RagnnnNeandiaulayliileantiay luadeates (Krovacek et al., 2000)

v v
= a

Aa A o o Ao a o= a vl
WULLUﬂV]L?ﬂﬁu@ui@mﬂiu@ﬂqwmﬂﬂﬂﬂsﬁLquLLﬂgiﬁJN@@ﬂsﬁLqu @"INW?E‘IL"’Q?QJiﬁ@V]

Ui 30-37 °C qruuiguganannniastyline 39-41 °C ldiasnylue sl Nacl

Q a a a Q

7.5% @1N1TaNLuLAN BeTRat e luiragsingia lUvstinanuaztinnges (Krovacek et al.,
2000) Au vFReNALENlFAINAINTIA WK WA Uan fNeeInImsia (Wadstrom and

Ljungh, 1991) MM AiAna N stanies uazriassasluan

5. Vibrio cholerae

AnatfluAsauaia Vibrionaceae WluuuanGaunsuay wasgliaiuuisdu Jauie

v
1 a o (2

Adatszanne 1.5 luasauw anniszanne 3.0 Tuaseu waaunlaaldudnatiznndnmas

kTl

(Reidl and Klose, 2002)

1
=

a al a dgj v ?;/ dld a 1 a a %
‘W‘]_ILL‘]_IWVIL?H‘ﬁuﬂuiﬁﬂﬁiu’&ﬂ’]wmmﬂﬂﬂsﬁL@uLLﬂzllﬁJN‘ﬂ@ﬂsﬁL@u @WNW?QL@?E‘IJI@V]

goMnH 18-37 °C pH 6.0-9.0 NaCl fiiinnzanan 3.0%
a 2/:’/ % A %; [~3 :j/ I o & © v a v |
Wwary lasluinanuaziiAn sauialuseniaresaunazdnd nnlFinaiasilumnu
¥ v 1
Taanisduitlanluaivisuazin TaalSunnueiFanainnsanilinaiastelsunn

2211919 10°-10"" cfu./ml. (Bennish, 1994)

6. Chromobacterium violaceum Bergonzini, 1881

uiuaizaunsuay wasglsaduuiedu ansnanuu Hauiandnetlszunn 0.6-

v
1 a o L2

1.2 lupsau anqtlszanu 1.5-6 luaseu indeunineldudneguinndautad Wiy ldvslu

kT

|
yala

dld a 1= a a a o) oA dl ° J
annndeandiauuaz lideandiau amnsamsgyldanamuni 25 °C ldiwsoyi pH Ainngn

5 pH Awunzan 7-8  ldlasoyluanusnil NaCl 6%
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wuuiANGerdatle lwAl uazluin (Duran and Menck, 2001) Tulamainiaaugu
(Desjaridins et al., 1999; Murray, 1999) N@f pigment Axn9 Fen violacein Teavanely

ethanol i liazanalutvzaraalsnedn a1slfinuantisluniaiiy antibiotic

a ada vLsu

) g aa H a A > )

LﬂuLLUﬂWL?ﬂﬂﬂmwwﬂumLL@:;sl,umu mmﬁ‘mn%L‘ﬂﬂs\lﬂuﬁ?ﬁﬂma"ﬂ@\‘imumrﬂ 9l
o Y a ' :il’ A :i/ tif o o &
‘V]’]EL"VILﬂﬁﬂ']?LLW?ﬂ?Zﬁ@’]ﬁlL‘ﬂ'ﬂVI’]\?ﬂ?ﬁfLL@L@@ﬂ mmmm%‘wuLfﬂﬂuimumumm@mUﬂLL@Z

ARt AU ULIIAINITONATIBAAINTLIUNINAUTUBEIEAR (phagocytosis) 16

7. Acinetobacter baumannii
v

unuanizaunsuay waagldraiuuiedy Jauiandaelszanm 1.0-1.5 Tuaseu

'
=

etz 1.5-2.5 lumsau Tuscasaadinissaianuls (logarithmic phase) uazgildns

naxlung stationary phase gruninimsnzansaniaasyiAuln 30-32 °C pH 7 Funiu

a

1 ad a R [ a a dl 1 %; a o v a
mamﬂgmumum penicillin WuuuanZananunmnuluimastin uazaun aaunnnnliing

I3al8 IneRunnanszugdLaen (Vinogradov et al., 2003)

8. Erwinia spp.
dunuanzaunsuay  waagliaiuuwieduasy  Jauiandedssanns 0.5-1.0
= = Y v e v
Tupseu anatlszanm 1.0-3.0 luaseu irdauntaaldud (peritrichous flagella) aAMunsaiasny
Iianguugi 27-30 °C anmigeqanatnnsniasyls 32-40 °C anwnsonulalun uay

A5 (Austin and Allen, 1982)

NANFANENNIINENERNIN

= o a X A = " A
"'\]’]ﬂﬂq?ﬂﬂﬁq@ﬂﬂmzquWﬂqﬁ@ﬂqWﬂ@\iLu@LﬂﬂﬁluQﬂﬂ@qUﬂﬂqﬂq 1-12 1AW Nd

=

ANTRATBLLATNITE  NUINTARFHLNNTADNANINUAZNNNTANLUDLEAR  (necrosis) W1

! 12
=

saasu Azl (nnil 6) HaedtanIsuAsauarARANTW (pyknotic nucle) (MWW 6)

= '

dl = = A o Y a & A al/ 1 A
WaIANHLUANLTEaY TUNTELALae AN IHINANIIANLTRITAR NULRDAAIATNTIBLADA

u

(hyperemia) Tusiu (1w 7)

Ao

ndl n&j dl = = a a a 1 a -dld a
nnlasulasaesiatiawen udarinniudsdnlnamne WUINLFNUNNLAR
INNzag AN1TINANUINIRIEARIYNEN  (hyperplasia) AANTSTaNBaTIWNaNYINTHLEIM

wANALVLAZAAAS (NN 8)
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= =

ANT 6 L EARAUNNITADNANTNLATHNITANEIBILTAR (necrosis) (1)

AARLaNN1IUAFa uazRnddNT (pyknotic nuclei) (2) (H&E: 40X)

NN 7 @endienaviai@aen (hyperemia) lusiuaasilaniinang 5 haw (H&E: 40X)
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1
el & . L-
;. pt . HBC ! '
> J—_ ..-F ..'. } W Fl " i3 &
g, S
L - [ e
- = "'ﬁi 3 i F‘ - 7 -
k“"‘ y : o t. Ad
% v
<E - ;
B o HBC ST . Sh
- . 3 - - e - o S =
== - T - o ! -
oy =) SRS
< = = 4] .' AS - : : \
- : % . ] 5 : M i f

N9 8 1FUANTnaAIREINza ANM9iEAILIeNEARLNenN (hyperplasia)
NANN9ITaNTeeTIean (H&E: 4X) (HBC = host branchial capillary,
Ad = Adductor muscle of glochidium, Sh = Shell of glochidium,

AS = Attachment spines of glochidium)

aﬂﬂitﬁﬂﬂﬂ’]iﬂﬂ@’ﬂs‘i

ﬂifZm‘ﬁ'wuiumaﬁﬂmm%@ﬁwudﬂuﬂmLﬁfaul,wﬂﬁv‘hmﬂ%mqﬂﬂmﬁﬂiuﬁﬂ WL
s@niuszs Trichodina sp. 3 1iin fafgLﬂuﬂ?mmum%\iﬁmmmﬁﬂﬂ waziavils delsdm
giatianansonullunndseanludediald Tmﬂﬁ?mmﬁuﬂﬂﬁuﬂ?mmmﬁﬁuw??j'm:
wwpiidefiedluin danmsaugalsansisiianunsonaunuldlneldesinay (Madsen et

¥

al., 2000) lwdquaaundslinulsdmdiusyel 9nnaliannannUFNI NI AU LY
£ al o if dldll ij/ ¢=II % [ a v o ndl é’
tagas dnisiignilanliidssian  suisenaandasiussuugiduiuaesgnilaingaan
paNengfag wananduaznulsdaniflusnaaursavenaasl  Gudaninisdimanas
gaagel lutaasatlandnnudndvesaaadn 1 ala Wleniniswanailandonudly
YL . 4w Y44
NRENTLUNRA Pilsbryoconcha exillis compressa fmLﬂumamum@mwwumiﬂmu@mm

Tlszmnalng ldauntings flhaaglillulpan neam unuiedn waenduinna saenn
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1Jevannd 2.5-3.2 T ANFLLUNIANLENG (URS haviiunng, 2540) Tnanasgadlnil Hn9as
dnszaznienidudsdnludan Toelaidfausudasodusodeninafiy (glochidia) ag)
dl a A v XK 1 o a a Y o a o A ¥ dl
AUFnaauan watasdaeteanuiuansa nasdeazinizidniuiiamistan vizawdnldnnzn
wianian uils@nniauanaestan innzgaiuinaasaniaisyunn 10 4uansd 8nns
wasuwlasgisslugiaasdas udraseanandas uaziasoyiludaiinds nsacuaNlsds
giipilannsanilalnanisnndnnesdedenlulieiasailan
P | - = Ny , - a s ~

N30 1ULN9T99 6 hauwsnaedn1sAnm iR 1 linulsdninaAastiiasiiiasann
901 dl 9/.&’ =) 1 [~ ao’ dl 2] d‘ a o | o ao’ 22
U Maeetaninluledluinnunainndiunsen senalsaeeunagluNiuLiaInniny

= 1 dy LY~ o 1 dl = o % 1 o

wzien Tuszey 6 eaulsnuet lutiaiaendauiufage Welna 6 ounas nesldngsveavha
[~1 o o 1 ail/ = dl 1 [~ dl o 2
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shigelloides, Vibrio cholerae, Chromobacterium violaceum, Acinetobacter baumannii
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danfiidessaniu 1nn ) Insanizgnilan nuludanfiindasnndrdanlaifings (Werlngs,
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vacuole Lﬁﬂmmmﬂgjﬁq’l,ﬂ fundasarauianan awalug agnansad Taaddusinaued
nanedszanns 9517 luasew RmeeumulsAssiaillulannsdiey dames danau

(s Ing3, 2546)
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nu = macronucleus
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NN 11 Oodinium sp. NRaaganyaniin

U

N 12 gnilandinifialie Pleistophora sp.

1
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n. cyst Aiamitan (gnas) %, Pleistophora sp.
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ineeuaesensTIeld Tnefludiaiaende fseuiinismatiosndn 10%

lalnsiawilesaanlafisyfuanudadu 500 waz 1,000 ppm LAz fuNAuRsT AL

ANENDY 250 waz 1,000 ppm iuszaziaan 30 Wi anunsaastlasiuntsinimeslu
ngu Saprolegnia 1 tagllifludumsnasialalan (Marking et al., 1994)

walau lalanu (povidone iodine) Wuansdsenavszuang Polyvinylpyrrolidone

AU iodine HAnHUTuNNAUNAAdN nAuANTas d N1tnazantin s Ralutinnay

[ :C:()

N
FI-—[

CH,— CH,

LAANDEAR

An19indlau laleAusnldlunsnzidesdndinuanatsznis

Mc Fadden (1969) 31841131 In3lan lelafuauisasinida Aeromonas
liquefaciens fvndumnsgldilan rainboe trout lHeenetlaensdy NAududn 1% uman
1% Herwig (1979) WinTwalau laleduunldsinmenfnuiuuldlan Tneldaanuiduduy
100 ppm W11 10 WA

Aanng (2536) ldnalaw laledu 0.1-0.6 ppm Mnrsainmenn lEinalsavnglusd
wwuanluds mnieantBuinseLuAnEa luin

wunang (2533) alaw lalefu 3 ppm @u1sasnT@e Aeromonas hydrophila 1
nuane e 30 w1 wazAdde 10 ppm @nsaginie Vibrio harveyi Musnaniea i
szazinan 30 Wi lutedaslaignaiunsnldinitaulalan 0.1-1.0 ppm AruANLENNNL
d’J al a a o
TauLAT Fe LAz ATARIALN

1 v a . = a4 o =
ANNUNN (Potassium permanganate) NgAINNLANAD KMnO4 NanEUzIdUNan

=

a a A H v 2 o~ X " y o e
ANWNULURALU LN@@35@qﬂuﬁ@zlﬂ@mﬂ“ﬂﬂﬁmﬂ’)ﬂﬂuﬂ%ﬂﬂWQ’]NL"MJ"HH Lﬂu oxidizing agent
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LazANNINHNa TN [uLuATFaLas1a3ald (Dipalma, 1965; Windholz, 1976) Hiies’ld

£3
o 1 a

pgriLinlunsInANaraalinieulsina Lmz‘lﬁﬁé’wLLN@Tmﬂﬁfmqﬂ@zmﬁLﬁﬂﬂhL% N3
Vipinavufinlunsmnzineadnding Tnqazasiferndailsdnneuen dosn  Tsladn
WATLUAT FRIANRML (Herwig, 1979)

nsldAeiurindndy 3 ppm @ N1Inann1IRneegnian bluegill Lepomis
macrochirus @Wﬂm‘a‘ﬁml}%ﬂ Aeromonas hydrophila was Flexibacter columnaris (Phelps
et al., 1977)

@@mﬂ?LL@:Lﬂ?HGﬁﬂﬁ (2526) ANNILAN 5 ppm ANLNTIVNANEIEe  Aeromonas
hydrophila 7491 10°-10" CFU/m Tugnminazana luanliuea 120 Wi

a ' =

AriuiwaesssitindeuuanBefinanUiseteendindureaidesiseniium

|
a A 0%

feou (MnO,) MiFnnHrentavumad unalibedumasidsnmantifuasuEinnnig

q

=

A a 1 v a = a ! = 1 a A
N??QV]‘FJ’]1‘]J ANTUANAZHANUT AR LLATN T LNTNALNINAINULANLTALNTNLAN

1
a

(Boyd, 1979) uananifalmnuiduissedaldinniaunsmanianesin wuaesn Usdn

Nauan (Herwig, 1979)

Inaiszaen

1. ieAnmendnduigaresansal 4 a8a Toun Wefundw, lalasauules
aanlad, alau lalanu uaz Arviufin Ranunsndudinisasyaaadauuaize (Minimal

o . 1 Ao A =< o o

Inhibitory Concentration : MIC) LazHTIBRLANFaNNWL Tulandn (Minimal Bactericidal
Concentration : MBC) 14 MHB

2. ANIANMINEHALUNAUIRIANTAN 4 1ia 1aun Wefunay, lalasiaudesaanlas,
Walow leledu uay swviviin inTignuandngnuanmaasmienielu 96 dalu

(Median Lethal Concentration : LC,,)

A8N1INAADY

1. Fratiwilariingnegs

Adl ¥ Y o 1 d”d Y o 1

iasanlunimeasssieslimediegnianlutzuiuman  nmaaesiasldfaegng
dantingnuan (Uantinwed x danaaneweie) uwugniariinGaniziug 16 uEunn
tiae tnagnianildiauintseanns 3 wummmg Wnin 0.4-0.5 N¥N @1 20-30 Fu AU

1,000 I3
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2. nsAnmanddndusngraasarsiadl 4 aila ldun Wasunaw, lalasauiles

aanlad, alay lalanu uay Areiufin RanunsadugenisiasuaaaidauuaniEeg (Minimal

Inhibitory Concentration : MIC) wazsinmausaideinylulanin (Minimal Bactericidal

Concentration : MBC) 114 MHB

ARLLlaFINTEN9783 Gibbons et al. (2002)
= d’l a al dl dg/ =) z// a a o ! dl !
wirasaauwuAFennulunaaetanin vis 11 alinannnsideludoui 1 uazdon
! 1 & 1 U %
71 2 Tuemsidaamamad ey 24 4alue innnstfudnadaluansazane NaCl 0.9% 19l

Bundadszannd 5 x 10° cfu/ml 1Mn1Inaaasly 96-well microtiter plates Ine’ld MHB

i
=

125 ul waziinansanin 125 pl lduuan Gafsasnimagaunguas 125 ul uazinliisi 37°
C uszazinan 18 4alue Mnimeasadlu|anuau 3 41 1A MIC anAududl 60
qanlaiiunisiasgiuinineldatsazane 3-[4,5-dimethylthiazol-2-yl]-2,5-
. . ) A a g A A a

diphenyltetrazoliium bromide slum?@ma‘mmmuimmLLm‘wLa‘ﬂmnmﬂﬂ@ﬂummm
ndunRtu

° - X ~ A aa y v o N ¥ o

11 plate NALULLANEEAINEENNIT9A U NN lannAMNdNdY  wazAIIN

dindugeaniiqu gaaisazaann 100 Wiasdns NeARILUAIUE NIRRT MHA LAY

q U

'
=

spread plate UnNsAaRaUuAR 30 asAma@ad unan 24 Falue Aenasannysimadiy

q u

a1 24 dalug MNNNIAIAAaLINTTIAs 1R TaRLIAT FELNANIALNITE MHB §1wudn

=

y 9 A A A a o ! v v oo 1 ~
MWNL‘?JN‘IJLLEL@VILLUﬂV]L:TF;ImmmL@imVLm LLZQmﬂ')qﬂquLﬂlNﬁluuul’LN@qu?ﬂs&nLT@LLU@V]L gl
Yy fo o a a Aa vy % vy v ¥ A A A
1@ L‘Wﬁ\‘]LLmﬂUﬂ\‘iﬂq?LQ?O&lLmﬂimmﬂﬂLLUﬂV]L?ﬂiﬂLW’]uu ﬂquLﬂNTuuﬂﬂWQﬂmLLUﬂmL 2]
Tadiaayiflusn MBC

3. N2ANE AR UNAUURIA AR 4 1ha 1Hwn Wasuaw, lalpsiauilasann s,

wdlau lalanu uay Arsiuiia nvinllanTingnuasmepseniianisly 96 42lus (Median

Lethal Concentration : LC,)

) dl Y Y = a v 1 '8 a '
NINITNARDINDUTAINNLTNUUADIRNTAN 4 UM 1®LLﬂ Wﬂ?N’]@H,iET@?L@MLﬂ@?

aanlas, Walaw laladu uaz Arwiviin Mnlddandngnuanmig 50% nelu 96 dalus

1
a

TnenBEatAsziuLILLNGa (static bioassay) (APHA et al,, 1992) Taaingnilananuau 20

v 1
i wenlugnaassdalduingas 20 ans Mnislaansidiaonudndusiog o adhl 6 svdu

pHENdY waznguAILAN INNIeaes 3 91 tihdayanisanaaesgniani 96 dalua
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o

AAIINAT LC,, N1 96 dalan uazAriariduaiuanaides (slope function) NseAUAY
T3 95% MNNABYY Litchfield and Wilcoxon (1949)

= 1 0 X = 5 A as o
4. ﬂ’]ﬁ‘ﬁﬂﬂ’]QMﬂﬁwuquAﬁﬂWﬂﬁﬁ‘L@El\‘]@ﬂﬂ@’mﬂsLuu’mN@N@W?Lﬂﬂ%?tﬁﬂﬂ%WN

v o A ° pRp
L°l|3~|°1|u‘1/]LLuguqiuﬂ’]?ﬂQUV’]NLLUﬂV]L?ﬂ

v 1 v
nedanun i liun PBunueandaunazataluin (DO) AAuElungg
\{1up9 (pH) Alkalinity Wz Hardness aatindldiaasgnilaniin aldansiainsziiaaiy
» o ° A Y = o \ -
dndunuugtinlunisasuanuuAnEy  souvisAnEdRssenaegnilananzutluaisind

Tnaniaidaegnilaniindanuau 20 fv/g arseiusazaiinnaaed 3 41 uszazioan 96 dalug

HAaNITNAARI

1. nsAnmanududuiigensannedl 4 ain MHun Wesunaw, lalasiauales

aanlod, walay lalanu uay Areinfin RanunsadudenisasuaaadauuaniEeg (Minimal

Inhibitory Concentration : MIC) wazsinimauuainizannuluilaniin (Minimal Bactericidal

Concentration : MBC) 11 MHB

Watasad 4 10a leun Wasunaw, lalasauilesaanlas, walau laladu uay

1 o a

AviuinANdndusNganaNsadusInIsETATaLLANEY (MIC) WAZRNaNeLTe
wuaRFaRnululaiiin (MBC) wudna@nseilvia 4 o NA1N MIC windu 31.25, 15.63-
31.25, 3.91-7.81 Az 3.91-7.81 ppm ANAIAL dauA1 MBC HA 31.25, 15.63-31.25,

15.63 WAy 15.63 ppm ANNATAL ANFINANuanalfiiuina s lnlsz@nsnnlunisg

Aa A

o ?/ o é{j a ¥ J a a 1 v a ]
SILENASNIRTELTRLLANL ﬂ@%@'ﬂiﬂLLﬂ walan 1@I®mu WAL ANNUNN AU 151@?@1&

wafaanlas way Nasu1AY TUATHUsLANTAINIDIAINIATNAAY (1371497 16)

2. N3ANEANEHAUNAUUDIRNTAN 4 1ha loun Wasuaw, lalasiauilesaan s,

ndlau lalanu uaz Arsiuiia Nvinlilantingnuassiepgeniianaelu 96 falss (Median

Lethal Concentration : LC,)

=] 1 [~ a = o = a 2 1 s a
uan1sAnAANNTuAAsUNAUTaId AR 4 aia ldun Wafunduw, lalagiay
wasaanlas, alau lalanu uaz Aresiuin P ldaningnuansnaasails (LC,) N1 96
dqlua HAN 90, 33.5, 21 KAT 12.5 ppm AMNANAL FILAAI AN 21 NAAINAIWARS 1
(=1 1 1 o a = [ a 1 = dl ] I's a al a 1
WindaiuAndauiunselaningnuangeign  dqunefunauiaonuiiuiese

anilansgn
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A1919% 16 AN MIC LAy MBC 1892131AH 4 1ia o Wasunaw, lalasmulasaanlas,

Walau laladu way Aeviuia

TiAegULAT 38 Formalin Hydrogen Povidone iodine potassium
peroxide permanganate
MIC MBC MIC MBC MIC MBC MIC MBC
(ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm)
Aeromonas hydrophila 31.25 31.25 31.25 31.25 7.81 15.63 3.91 15.63
Plesiomonas shigelloides 3125 | 31.25 15.63 15.63 7.81 15.63 7.81 15.63
Pasteurella sp. 3125 | 31.25 1563 | 31.25 3.91 15.63 3.91 15.63
Ochrobactrum anthropi 31.25 31.25 15.63 31.25 7.81 15.63 7.81 15.63
Morganella morganii 31.25 31.25 15.63 31.25 3.91 15.63 7.81 15.63
Vibrio cholerae 3125 | 3125 | 3125 | 31.25 7.81 15.63 3.91 15.63
Vibrio alginolyticus 3125 | 31.25 1563 | 31.25 3.91 15.63 3.91 15.63
Chryseomonas luteda 31256 | 31.25 1563 | 31.25 3.91 15.63 7.81 15.63
Serratia sp. 31256 | 31.25 1563 | 31.25 7.81 15.63 7.81 15.63
Chromobacterium violaceum | 31.25 | 31.25 1563 | 31.25 7.81 15.63 7.81 15.63
Acinetobacter baumannii 31.25 31.25 15.63 31.25 3.91 15.63 7.81 15.63

dl o =S dl o o zil/ & a ¥ 9 !
19190 17 mmuﬂmun@mmﬁmmWWawﬁﬂmm?LMﬂuWa?maummmeum\‘i i

Wgzezinan 96 dalug

AL wefidusnisanaazau

(ppm) %Wﬁ 1 %’1‘171' 2 ‘%’]ﬁl 3 mm@lﬂ
160 20 20 20 20
140 16 18 18 17.33
120 14 12 14 13.33
100 10 9 9 9.33
80 8 7 9 8
60 5 4 3 4
40 0 0 0 0




Qi o = dl o o zil/ I8 &
£19149N 18 mmuﬂmun@uﬂ HANN ﬁﬂEI‘I/‘IZN’Q’]ﬂ‘V]’1ﬂ'W?L@ﬂ\ﬂiﬂaiﬂﬁ‘wum@ﬁ‘@@ﬂbﬁﬂ

AHidUsing 7 uszaziaan 96 dalus

50

AL wefidusnisanaazau

(ppm) i G 2 7 3 Alade
80 20 20 20 20
60 17 16 16 16.33
40 14 14 12 13.33
30 11 9 9 9.67
20 4 5 4 4.33
10 1 0 0 0.33
0 0 0 0 0

r:i o =R all [ % o :il/ a =
£1919N 19 “’Q”quuﬂ@'}‘]_lﬂ@uﬂNZQ?J‘V]ﬁ]'1EIM@Q’Q’]ﬂV]’]ﬂW?L@EQIMIWQI@H 1@T®mu

AN o) uszazioan 96 dalus

AL wefidusnisanaazan

(ppm) i G 2 L Alede
60 20 20 20 20
50 17 18 17 17.33
40 15 13 14 14
30 11 14 12 12.33
20 10 12 11 11
10 5 4 4 4.33
0 0 0 0 0




F1979% 20 Ausulandingnuanfiseuasainiansaesluseiuinaanudndusiig o

Wngzeziaan 96 9alug

AL wefidusnisanaazan

(ppm) i G 2 7 3 Alade
25 20 20 20 20
20 18 17 18 17.67
15 14 16 15 15
10 10 9 10 9.67
8 6 5 5 5.33
5 0 0 0 0
0 0 0 0 0




40
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13199 21 AN LC,, N1 96 dalavanvansiadl 4 1ila laun Wafunaw, lalasaulasaanTs,
Walau lalanu uazsnsiniinselandingnuas uazAn Slope Function szav

ANHLTRTT 95%

Tn89813LAN AN LC,, 71 96 #9114 (ppm) A1 Slope Function
Formalin 90 (78.93 - 102.62) 1.53 (1.38 - 1.69)

Hydrogen peroxide 33.5 (27.87 - 40.27) 1.67 (1.44 — 1.95)
Povidone iodine 21 (16.2-27.21) 2.31 (1.64 - 3.26)
Potassium permanganate 12.5(10.65 - 14.67) 1.56 (1.4 —1.75)

A a a o ¥ X N al p o @ a =
FA19N 22 ﬂ?gﬁvmﬂqwel,uﬂ’ﬁﬂﬂﬂﬂL°ﬁ€|LLUﬂV]L?ﬂLﬂ?‘HULWﬂUﬂUﬂWﬂQ'}NLﬂuWHm‘ﬂ\‘]@’ﬁ‘LﬂN

v
719 4 1ia loun Wasunaw, lalasmudasaantas, walau lalanu wazaAreiuny

piatanfingnuas
FNAIBIANTLAN MIC (ppm) LC,, (ppm) LC,,/ MIC
Formalin 31.25 90 2.88
Hydrogen peroxide 15.63-31.25 33.5 1.07-2.14
Povidone iodine 3.91-7.81 21 2.69-5.37
Potassium permanganate 3.91-7.81 12.5 1.60-3.20

= g 0 & = s 4 ad o Y
3. mmm:mQmm‘wmmm:‘wﬁﬂﬁ@mm@ﬂﬂmuﬂummN@umamummummLmu

o o N al
AUN LLu:ﬁuqluﬂq?ﬂqu V-’]N bbIANLTEI

=2 d’j v =K =] o =3 1 I a 4 1
nsAneitldgnianiinlunisinmn netignianinuudluaisied 4 o8a lAun

Nasunay, lalasauilasaanlas, Walau lalafu way AiuAn Wiuszazina 24 falug

= [

famnudndunuuzinlunsRLANLLANFY TARAWINAL 31.25, 15.63, 3.91 waz 3.91

ppm ANNATAL NudIgnUanisuneiansen 100% uazAmn Wt lLEnsnlasulag

o o o

@ﬁmﬁﬁﬂmmmmmﬁﬁﬂm@umuqu (p<0.05) Aauanalum13197 23
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;131991 23 AN WAtz iINsutlaningnuanly Wafunaw, lalasauiled

aanlas, Walaw lalasu, A1wiufin uaznguacuaw Wusrazinan 96 dalug

formalin hydrogen Povidone ANNLNN NQNAILAN
31.25 ppm peroxide iodine 3.91 ppm
15.63 ppm 3.91 ppm

DO (mg/l) 4.97° 5.13° 4.97° 5.07° 5.10°

pH 7.47° 7.37° 7.57° 7.33° 7.43°
Alkalinity

(ppm as CaCo,) 43.33° 41.67° 41.67° 43.33° 43.33°
Hardness

(ppm as CaCo,) 53.33" 53.33° 53.33° 53.33° 53.33°

oA A Y e oo A Ao S ooy . Ao o o aad
* ARALNANNAEAIEN I unuluLDaRaiY 1NLLﬁlﬂMWQ@?JWQNHH@W@D&WHQ@K]WVI P<0.05

a@ﬁ‘a‘tﬁﬁﬂﬂ’]iﬂﬂﬂ’ﬂ\‘i

nsldansedl 4 alia lHun Wefundw, lalasaudeseanlas, alau lalenu uas

P e a AN A =< ! o P o o o
AU AouANLUAREawLlulandin wudnaaedvi 4 ailaanunsanldauauiueiGe
IAnszaumNdindn 31.25, 15.63-31.25, 3.91-7.81 uaz 3.91-7.81 ppm MAINATAL
(Fnoumetlszanns 10° CFU/MI) astiufEanunuusin W ldinearuanuuaFaae9ans
wakAazaialaun 31.25, 15.63, 3.91 LAz 3.91 ppm 1199119128981 7ARIN aldianiy

o a a a a dl T a di/ a a dl [ v %

mnzasiuuuaiFasialasfiouis wazldifatlyuipesnaecwuan B daiudelidzay

1 ad Y = 3’/ a d” al al
wnndedfaous wanainnisldansiaine 4 aiinazannsaldlunisacuan@euuaiEy
udn feflisclomilunnsldrounuilsdn uazmasnulunisaaslaiingdas danasunauld
Tunnstlesiulsaludndindeden Wesfurauwldlunisilesiulsaannlsune  Inaudnefunau
idindiu 200 ppm WK 1-2 Wi nau hlidasgnilan (1nsesdng, 2542) lunnsaauauilsdn
Anldvafunfunseauanududy 25 ppm wiszazena (Wright, 1976) fanns (2536) 1t
walaw lalenu 0.1-0.6 ppm Tunssindeninlmanlsanalugd weuanluds sauisan
PunndeuuafizeTuin lutedentaignaunsnldwalaulatedn 0.1-1.0 ppm AuAN

1BunaiaenuAnBaLazilsdnimadineg (Wunansd, 2533)




58

v 1

[HanagauA1ANTuREWLINaNsIARTY 4 Tiasagnianiinden LC,, N 96 dalus
90, 33.5, 21, 12.5 ppm ANAIAL Katz (1989) nanadArauiiluisasswasunau LC,, 7
96 FaTx9 HA192199 1-1000 ppm TuaEALTHATEIERFUN A9zng (2538) wudnArA M
Wepasafunaunin lilainngnuanmnueng 5.0-6.0 URWAT Winin 1.09-1.20 N3y
AeATIUIlan 96 Falug HAwindy 107 ppm AAsduRmaesiwdlay lalafuinild
gnéanang 5-10 41 Uay 20-30 41 ANAIATINTN 96 Falue HANWiniL 5.50 uaz 9.40 ppm
FANAIAU (nunFmnd, 2538) A NuRmeswalay lalanuninlilangngnuasaany
19 5.0-6.0 URAWAT W 1.09-1.20 NN AeATaVlad 96 Galue NAWINAL 4.2 ppm
(323, 2538)

v o o ¥ @ a A a a 6 % dl 1 o a =

daaninlunisldaneiuinaeFunmansdunsd luanminnazenn AneiufAnasi

[~1 a 1 v [ a v dll 1 95 al a a 6
pmTluREAauinege uwazpnuiiluisarantiaosd IHaLMAIINNLFNIUANTBUNFETNN
(Duijin, 1967) lunnsAnmwudnseiuinnaadndy 12.5 ppm Mlddandingnuaumnie
dJ d} dl ol/ = dgl v a o 1 [~1 a 1 v a o o"oj
AUl 96 dalue waannsAnEiazIndipaeiuAAduR aIs1eiuin ludnduin
111 ANTLRNRANNdNdL 11.8 ppm aziimnsiduissetlanlua Anguilla sp. nnelu
8 dalug NAudndu 6-10 ppm azifluiesetla1Rudaines Carassius auratus nali
18 fqlna wazfANdndy 6.25 ppm. aziluissialan trout Salmo gairdneri nailis 24
dalan (Herwig, 1979) Wnun (2528) WudnAIANLTUNHI89ANALAN LC,, 91 96 Falus
satarden dannsiianans danlu waztaniia winfu 2.45, 2.59, 3.31 way 3.89 ppm AN
A sanvAnANiuimasAiuinninligndeneny 510 Ju uaz 20-30 44 Ane
A3aMIiaR 96 dqlue HAWINAL 4.00 WAL 8.80 ppm ANANAL (NUNFMI, 2538)
=2 1% ¥ dgx a 1 dl o Y v dl o

nsAneANdaenielunisldanseilvie 4 olin wudsziuAudduRLLETn

Wil lunnsmauanlsn Hadudaansialunisldiaasgnilandin sauvisguninnlaifinng
A y & v . - 4y

wWaguwlae THANMAReIRaanAARITLIN1INARBITEY F7TNT (2538) T9LFNNN1INAADY
weslangngnuanianudndunasingu 50 ppm WAalaulaledu 1.5 ppm unan 2

] o aa

Wmeu wudiHdnssen liuansvaInnguAtuANetelied1Anynieans  wiuinld

[

1 v
= o

WasunaunszAuAndndy 200 ppm AN ENNeanEaunazanetn AANNLTRAN
waztFannuueniudaauaanasnndianudnduay ) naldlalasan wefeanlassd
aunsn Maide i ladwmeaiunefunaw wildantTunneandiaulunn (Montgomery-

Brock, 2004)
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%

IHAANUINIINANBIANTIANT 4 JRaN 1 NN 1 Fu luseAuAH TN
Auuztinlld wuanldwasunausan 1.41 uw lalesauilesaantas 1A 44.29 1w
Walaw Taladu 29A1 104.13 LN LAZANTURNIIAT 7.81 U TB9azidiudinisldnasunan

% 1 ¥ a a dl ZJ/ o val % 1 [
aztlsendandinisldansedatngy sauisannlaanialunisldireudiegs atnelsfiniu

o a =l a 1 :&l o %’/ 3 '8 a [
pafurauatalnaluniraniiuineandiauludaass saduads dWasunaulunainanedy

dl = 1
Lu‘ﬂﬂ@ﬁﬂl@‘ﬂ’]m‘ﬂ@ﬂeﬁL@uiu‘].l‘ﬂ@x@ﬁ

d51luan1snaang

1
=

nslannaiitenunuideuunidefinulunnaolandndy  Aasldwesungu
ANENDYL 31.25 ppm 55'\1Lﬂum’mLiu%’uﬁmmaﬂ%muauﬂﬁm uavizeslninlg sou
faflnansaenstlunsldluandngnuangs annniansldlifinndauuudas sl
funuan Taananimeassifanansarinlisrendidlunsdoandnld esannuanin
Qﬂm@mﬁuﬁm@’mﬂmﬁﬂmmuﬁuﬂmmw%q@gium@ Pangasianodon \a1a1is AYNNUES

= ] a 1 = v o
asatsazrinunazt IndlAeeiu

LANA15AI9B
o & = =2 a = o 1 v Aa A a2
nunimil 878, 2538, N13ANE AN UNINRILNAUIBIAITILAN tnAaUNY uarindlnu
= tﬂld ' a a Iy a o o
TaloAundsanuu. Imentnussyyny . WNANENAenERIAIanS, NFUNN
NNANS NANATULA waz qilsnil Tuyms. 2526. s@ntlantinansesine. anntiuilszas
UNAAUMTNF, NINUTEHY, NIENINNBATUAZANNIOL, NTINN. 63 1.
nan1s AnName. 2536, nsldenuazansiailuniadesianainiuaziansznse

AIIPRDN. 2194719830 4 (48) : 56-60.

s
= 1o o

NFeeANG Wi, 2542, danlin. wnansmaundgalaganis “gaaunssudn S ana.
°];®‘17‘1I 1. AinaunesuatiuayunN1Iae.

108 éu@q@@m. 2528. Tantlan. NMAATNTNAINENLIzaa, Anzlsva,
WNINEALNEATANART, NPUNNA. 227 1.

BNAN ﬁ'w-qmty. 2529. pandlufiruazuaremlefnaulusesud llinllamesie

Uainanuaiia. MaENUA By, NUNINENAUNHATANERNT, NFIMN.
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FANA ﬁ'w@mty, 100 gngqa?am uaz gilaal Fuyms. 2530, Aonuuisreanasnay
siotanlu, w. 13-22. Ty ';“’1m’mﬂﬁiﬂﬁ?zéqmmﬁsmmm%\iﬁ 25 an1113Ta.
NMINELALNEATANART, NPLUNNCL.

aeft wesnuadan. 2525, ﬁ_jﬁ@%Lﬂmzﬁﬁ’]ﬁa. ann1AdENzIInAaNN AWaINTRl
NMNIANBNAE, NTUNN. 193 1.

vyANe T3, 2533, 1514 Povidone lodine lun1sindmide Aeromonas hydrophila
way Vibrio harveyi. 9981901913214 43 (3) 1 199-203.

6 o/ | v

Useusang Aswenll. 2542, nadnenfimaaunduaedlalasauilefoenlafafenans
(Penaeus monodon Fabricius) f‘fﬂ@'@uLL@:ﬂizam%m‘whmimu@NL%@LLM%G?H
anaiL3le (Vibrio spp.) LmzLmeﬁmuﬁmmwﬁmﬁwﬂuﬂ@Lgmﬁqqmm"m
EUNUTLTEY N, NUINEFENHATANANT, NTUNN,

AU WASAUNE. 2531. n1gaanafdrenaiuIAuLarANIuNEsa Aeromonas
hydrophila WALUWASTADY. MNENTINUSUTYYI N, NURNLRINHATANART,

NIUNNA.

'
a 1 a Aaa

U NIEYAUYINNNT. 2528, Nmmﬁmﬁuwummmqm‘luﬁflmmﬁmmmmmﬁﬁmm
. ANEUNUTLEY N, WUINEIAELNHATANANT, NTINN,

AsTNs ATRTIANIVIN. 2538. Acnaldufmasasunau indawns alau lalemu uaz
wudalatonaaalss lulaigngnuan. anendinusiBoyoin,
NMINEFENEATANGRNT, NTINN

90urT indaved uay inTendna anany. 2526. UszAvsnmaassineiufislunissingalse
walsTuua lalasilaan. ansanstsndmdin 6(4): 177-783.
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28N15VAAAY
nsiiudaeenetatarnuiinlae wndandinfduldduinanisaydndazinnisnsia
RNIAANEUEN  UAZNAFAATINANINEILNEWNanIauLsdnlunguiuluay 1ied
agvinlilansmetaldinesdseld taanisiudaedaiuggnisdudaitineyluimeu
a) [~ o 1 a o 1 = dl 1
ey - woEn1aNtesnl teedusietelsdnniauenainsaetielandnuinnigawii
mdulle
Tunsaindaniiniuilulanidinnanisen  iafluanuig  sauislulanaisnanly
o = o o = a A A o o = o X o ,
ArauASAtiuiulanin  waztanaisauisleasauasaiulanin  azninisdafnasing
A ?;/ = A A d” o 1 o dg/
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fudhetameuas 5-10 fa wre lunsainiiudandinazinnafulildunnigs
svpzinafvinnsAnE lutaninazinnnadinen 2 gadu Tl 2547 - 2548 dautlan
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IpaNATNNATUNNTA9T

1. NITALAYDEIN

1.1 Wsnegvtardainvindunlandy uwazdnnauens (total length) Lilu
LTURLNAS
1.2 mesadsdnnieuendatlan gLdnmn din desdin desayn AIUFNG ] AW

G

O o v 1 ' ¥ A a o o dl ] dld 20’ '
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tasnanszanilnalas desgsoandasqanssal amils@ananduagniuiasia fAsy Wen

a

'
o A A

WanszRauinia 2 fu dadveneanldaruuioniunazeininllnsmamlsdasandas
ANIIAUNAIULINLAT
1.3 mmandsdnnialudalan Waresaneiienadasznialuusazdou ldau

[ o

! 4
wiandnazenn vse Normal saline g Amiuniaibuemsldnssinasinminanenages
a 4 1 % = ¥ ¥ Ly o ! !
Masue s iuteen uddmsaglsdnsianaesqanssAdindsteny 4 win, 10 i1, 40
& !
Wi, 100 win Fialiadatmnuanetzesatsseanduweiiung o iensanlsdnuisaiin

. o v X
NTOUDVALDELATNNATHLUD

2. NTNUSNE194 R

o

dl Y o 1 a ] a < o a a dsj
LN@1® FInReNNLIAALAATTUANLLENAUATNTUATANL TR A A1

-1

2.1 sdpnwanTislmda Ausne 3luieanaaas 70 wasidus
2.2 UsdananTuluau lduaansnrunaldnanlsdnliuuiveaasuuuLualas tasoe

a a

nszantln alasf nune i ldid@fi 4 seanszantlaglast udaldihen Ammonium
- picratum - glycerine WNTNRIW antueaeLreLtesnszanlaalasdaeemduiia i
2 el dlasildaziiualadsanos

2.3 Usdannanleau wwane wazuiausonan usne 3 luleaneges 70
wWasidus
2.4 UsAnnanasamidas ufnen i luleaneges 70 wWefidus wnnsaagnedl

nalu vl lunefunau 10 wWefidus

3. N nunTRareslsdnnnyludan

3.1 UsdmnonTilslndn lfenansreensanssns (2525); Usylnwds (2546): A13en
(2542); AnNTA (2540); Hymen (1940); Bykhovskaya-Pavlovskaya WasAnde (1964)

3.2 sRavoniuiuau IenansaealseIngs (2546); 1381 (2542); ANNIA (2540);
ANTU (2541); Yamaguti (1962); Bykhovskaya-Pavlovskaya WazAndy (1964); Gussev
(1976); Chinabut tLlaz Lim (1991)

3.3 UsdAmnanlmau IhenansuesdseIngs (2546); Hoffman (1967); Bykhovskaya —
Pavlovskaya et al. (1964); Schell (1970); Overstreet and Curran (2002)

3.4 UsAnnwanuuausanan ldenansuesiausine (2521); UsrIngs (2546)
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3.5 UsAnnanasaumdes Iienansueadsewgs (2546); Yamaguti (1963);
Bykhovskaya-Pavlovskaya wazAne (1964); Kabata (1979)
3.6 luaziigenredtlsdnngusing o) Menanseessyngs (2546); Dogiel uwax

ALY (1958); Erasmus (1972)

= = % a dl = a dl
4. ﬂ’]ﬁ‘ﬁﬂﬂﬂﬂ’ﬂﬂ‘ﬁﬂﬁﬂu@&lﬁ‘ﬂuLWHU?@H@Z%@Qﬂ?@WWWUﬂ@WUﬂ uazilanaiinn

dl 1 o A o =R a ] o o =R a
m@qﬁlum@umqmmnuﬂmm 1 1ia Lazs1ATauATAnulaniin 2 Tl
o =2 J | =) a QII a ¥ A:ll a o !
nnsAnIn sz aziian 1 U wuils@mnain ﬂ$1?‘1.|’1\‘l WLUNUTLITURIRIEAIY

la udainnfFauinauiesazaeslsdnusazaiininudaninuaztaaingu °

HANITNARRY LL@%%’Q’]‘ECﬁN@ﬂ’]iVIﬂ@’EN

alu Family Pangasiidae ﬁﬁ’lﬂ"l‘iﬁﬂ‘lﬂ’l
1. daniin Pangasianodon gigas
UaMwN Pangasius sanitwongsei
ananeie Pangasius conchophilus
danlus Pangasius bocourti

Uanannemutinvy Pangasius micronemus

e o M w N

dardanena Pteropangasius pleurotaenia™*
a1l Family aunvinns@nen

Family Siluridae

1. danAnalien Belodontichtys dinema
2. UaAn Wallago attu
3. Uanillegew Kryptopterus cryptopterus

Family Sisoridae

1. UauA Bagarius bagarius**

Family Bagridae

1. Uannauaes Hemibagrus nemurus*™
2. UanaAY Mystus wyckii
= qanniaAufiacnalutiuen wudlulannuadnanaluseul wazlsinldvnanisdnn

AN gNaLlsRalulln 2 salll
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=8 a = 1 % a [ al o o =
annrsAnesdnludantinannustinleg UFnmenalmesead saudaimeasie 1w
7 w.A. 2547 waz 2548 IneAusnatnglsdnniauanainianin 6 6 wazilsdnnelu 5 fa
ananiinAdulsannuuun g H9uus 10 fa TeazidanidnaluanNen 24 nuandlsdn 3

afia selulsdnniauan 1 a0a oun anfinawen wazdsdanniglu 2 atia o laau

A = = o =
FINT NN 24 TEaRLAUaIUANLNNNINIFANEN

dandin | ma | auldile | e | Asnaenn afenzivinnnsinm
a7 i (nn.) 1ms) | Usdmnneuen | Usamnnglu
1 § | 29/4/2547 | 152 2.3 widen NITINY
Rapn ald
2 B | 30/4/2547 | 159 2.3 Wwian NILINTY
HqFn ald
3 We | 2/5/2547 252 2.5 widen NN
Rqsia an'ld
4 We | 6/5/2547 225 2.32 wikan -
ALG!
5 § | 27/4/2548 | 213 2.3 Wwian NITINE
PRLE anld
6 e | 1/5/2548 287 2.68 1wian NITINIE
Rqfa ald
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wﬂiuﬁﬁmmmﬂﬁmﬁwuiuﬂmﬁﬂrmu 1ls2IW&3 (2546); Hoffman (1967):
Hegner et al. (1929); Bykhovskaya-Pavlovskaya et al. (1964) Lag
Overstreet and Curran (2002)
Phylum Platyhelminthes
Class Trematoda
Order Digenea
Family Bucephalidae
Genus Prosorhynchoides (Syn. Bucephalopsis)
Prosorhynchoides siamensis n. sp. (ﬂﬂ‘wﬁ 17)
Prosorhynchoides chiangkhongensis n. sp.
(i 20)
Phylum Arthropoda
Class Crustacea
Subclass Malacostraca
Order Isopoda

Alitropus typus (m‘wﬁ 21)

Prosorhynchoides siamensis n. sp. (,m‘Wﬁ 17)
LNANT81989 Hoffman (1967); Bykhovskaya — Pavlovskaya et al. (1964); Schell (1970);
Overstreet and Curran (2002)

71919aN 1LY

= < b v o/ al al

Fauran wuupdnglulsd fagnes HAfnenqlszanns 920 (840-1020) lumsan
AN 473 (424-554) Tupsau TaalANnduNNgAADUNANTaIFY IUUINTWIA
BANAZRLARADAFIAINENIAL HAMNLIUBINLNNYTENN0L 5 (3.6-7.8) MATaL Hadeny
dl = dJ v v v dal 1 v v al 1
nldlunstiainnzasdensausnandiuiie (muscular sucker) agnesnuniingn Hgidng
nax awnlugueiulidaaun Siduligudnaeilsyinns 120 (110-130) Tuasew 1uidl

a a I a d} o o o al o (=]

tentacular appendages NaaditlaaadinagiFnnmisluainaasasin anldlansniiy
f9En9 HaumAeng 507 (420-589) Tuasat nd1e 98 (81-114) Tuasaw A9l (ovary) 1 &u

sUivAeuienan  pewineAuaaiugnme  HduliAutnatswin 220 (200-240)
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] v
=® =a o o

Tupsau Nldagmiledens (testis) AiFavagdanuaiuu 2 du Inadunzivaasiaus
TndtAeriu HAvuenn 320 (280-360) Tuasew nd19 131 (114-147) Tuaseu Tnaegniesu

6

v o % al o U £ o a d! %3 A o
d9mesansin Aanwnziilugeeng nesuinadadnemanne luussqedunsAunug (Complex
cirrus sac-genital lobe) 819 431 (395-504) lupsaw ndna 74 (62-87) lumsan Aelu
dsznausng seminal vesicle uaz prostate gland dedtlavesaasauiuagn1aiuying
219969 sianlaung (vitellaria) § 2 41 usiazduilsznausog follicles a1uaw 14 614 Ingaginng
v v o/ a v Y a ‘£I 1 v v
ANUNTINTBIAILFNMAIUENT8Y  muscular sucker H  uterus  TNAYNNATUNEUR
muscular sucker lfefurinaaesdung sanialuus s wiuningadlauinenn 18.6
(15.5-21.9) Tuasau N9 6.2 (5.1-7.3) Tupsau Tidddea wazidusumingaaaglad
knob Hge4during (excretory pore) 8EN19ALTNELDI6

o 1 dl o Y

Awpanny  anld

AUIULAANY 6 59 a1n 6 6ia Amlu 100 wlafidus

uauinulsdnlulanusiazsia 25-240 Fiq

a3l

D)

UsRnniintdnatluana Prosorhynchoides (Syn.: Bucephaloides Hopkins, 1954;
Bucephalopsis (Diesing, 1855) Nicoll, 1914) TnafanuauIndimesiu P. gracilescens
(Rud, 1819) wrkANANNAUANA P. gracilescens ﬁsﬁmLﬂmmmﬂ@fgﬁmmﬂmaﬁq LAy

P < ! . 4 . . ~
ovary HIUIAMANNIT testis dseznaw 1 lu 3 9quvivgUinvues testis Awulu
Prosorhynchoides siamensis n. sp. AZIFEQENININNN

aif a a tgv a o v o . .
wananilsansiiangsiansnizlnalAesiy P, pusillus (Syn. Bucephalopsis
pusillus) (Stafford,1904) WAWANGNAUAINA P. pusillus § muscular sucker lugindn Lia
= [ 1 o v %% a a L Aa o = v o
Weudndauiuaundnesa Ateqdareqlnesiiinnnanesa ovary Nauialnalaeiy
testis  99N931s19T89 testis AzAoudnanan lusneh testislu Prosorhynchoides

siamensis n. sp. AZFEILNY NINNGN TIAIMNBANFINTENING Prosorhynchoides siamensis

n. sp., P. gracilescens Wag P. pusillus W& AalumN99n 24
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R340 25 WIELAEUANNWANANITZUGNG Prosorhynchoides siamensis n. sp.,

P. gracilescens Wae P. pusillus

AN P. siamensis n. sp. P. gracilescens P. pusillus
ANLNIFA (length) 0.84-1.02 mm. 1.2-2.2 mm. 0.79 mm.
AHNNS1969 (width) 0.42-0.55 mm. 0.4-0.7 mm. 0.23 mm.
AUNIALRY muscular sucker 0.11-0.13 0.14-0.23 mm. X 0.13 x 0.14 mm

0.17-0.24 mm.

ANWULSTagL paaalnn

2/3 AMNATUNTNIR9F7

L aa9pnuenagin

1/2 ARIAINHLNIFIY

Pharynx 0.05 x 0.07 mm. 0.08-0.17 x 0.04 x 0.04 mm.
0.08-0.1 mm.

ansouzaasanld enamndte | 53 1.43 1.79

AU ovary Weuiu testis = 1/2 testis < 1/2 testis In&iAe testis

310319 testis #19/nd19 2.45 15 Aaudenan 1:1

Egg 0.015-0.021 x 0.018-0.029 x 0.017-0.019 x
0.005-0.007 mm. 0.013-0.021 mm. 0.009-0.01 mm.

Organ / host Intestine Intestine,stomach, Intestine

- giant catfishes

Pyrolic caeca of
Marine and
migration fish

- salmonids

- Stizostedion vitreum
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Muscular sucker

Vitelline gland

Uterus

a1 18 P. gracilescens

a1 19 P. pusillus

(Ref : Bykhovskaya - (Ref : Schell, 1970)

Pavlovskaya et al. (1964)
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Prosorhynchoides chiangkhongensis n. sp. (N7 20)
LNA1781989 Hoffman (1967); Bykhovskaya — Pavlovskaya et al. (1964); Schell (1970);
Overstreet and Curran (2002)

71919AN 1ML

Fauran wuuadneluls faends Aaanusndsyanns 1412 (1140-1670) tuasan
ANNANY 709 (552-554) lumsau Taadmonundnsniniiganaunaiaaesda mosoizanlad

N o . = =< 9 [y )y X | [y ¥ o~ '
wnndaduaen ldlunstinnirisdansausandnuiiiaagnieiiuniin Jgsenan auin
Innjuasiiuladaian Diduiaudnaatlszaunn 190 (145-237) luasew 1udl tentacular
appendages 7aaddivaadadtriinnizinguassundiey 1 ngu usaznguilsenel
v % al 1 % al Z// 1 al a
Faennn 10-12 a1 Hawisuansneiull Inafaauenasaus 26-83 luaseu Ndeailnaed
inagunmmiiluainaesanda Pharynx luginas Sdudnagudnanstlsyunn 115 (83-
147) Tuaseu anldldnwoiziiugeens Jauinann 403 (307-499) luasan nd19 153 (130-
184) Tupgau 839ld 1 du g1ls1enan DduinAuenavawn 161 (129-192) Tuasau ldag)
A o =< o a o o o o > ~ v o A \

wiladnmyaazasagdanuaiuig 2 du Inadunsivassiaualndinasiu Jgsenan
Indpseiuiald dukgudnans 175 (151-205) luaseu Tasagniainudnesesanso
NFunefaNgsTanne luussqadenyAuRug 819 529 (417-640) Tuasaw ndns 73 (61-
90) asau naluilsznausnag seminal vesicle gula 119 128 (107-154) luasewu ndne 64
(50-77) lumsau waz prostate gland uvianse 819 327 (241-416) luAseu ndne 22 (18-
26) Tuaseu deullnrasmadduiugatn1asuinguedso senldund (vitellaria) § 2 1 ws
azdutlsznausiy follicles AUl 14 84 Tngagn1asuntinrefiaLFansuieres
muscular sucker ¥ uterus F9agNNAIUTINEUD9 muscular sucker lgsFuinEBaIdUNE
feneluussqladanuounnislaunngn 18 (14-22) luasau nde 7 (5-8) lunsan l4da
1pa uaztFnusuingaaedddil knob Hdesdudng (excretory pore) agnImILYNe
YRG0
o 1 dl o Y
PNy - a0l

UIULANL 2 F1 AN 6 67 AsLily 33.33 lafidus

auounwulsdnlullaiusazsa 4-12 6in
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3a750d

UsRnntintdnatluana Prosorhynchoides (Syn.: Bucephaloides Hopkins, 1954;
Bucephalopsis (Diesing, 1855) Nicoll, 1914) InafianuucIndiAesiy Prosorhynchoides
. . 4‘ =3 1 al o 1 1 o dl 1 a a o = 1

siamensis Tawulutandniguiaeaiu walanaA1eaiun livnnuTianias UAZNNQNTDY
WIN 2 NQN @?q.leLﬁi@:ﬁstﬂJ’ﬂ\‘i’ﬂ’i/ﬂ’J::aﬂLﬂ’w UANANTUETUNLIBY P. siamensis ALNUIUA
Tunnangld 2 Wi uddtunzaes P. chiangkhongensis JaunalndiAeaiuald uazumanang
a1n P. pusilla Faduds@ainulun1aduenysueadan Stizostedion vitreum, Micropterus
dolomieui, Etheostoma nigrum, Lepomis cyanellus, L. humilis, Pimephales promelas,
Esox lucius, Ictalurus melas, Perca flavescens (Bangham, 1944,1955; Cooper, 1951;
Hoffman, 1970; Lyster, 1939; Meyer, 1958; Van Cleave and Mueller, 1934) ESRIIN
davilpvaslin wargilinswesile deatlaaesinaes P. pusila AzagiliFOMATNTLNT8S
1 . . 1 o v Y a o/

ANNENT WA P. chiangkhongensis A¥ag 2/3 IBNANNANIULANNNINANUNUN LAZHIFN

184 P. pusilla AZAUUIN

N9 20 Prosorhynchoides chiangkhongensis n. sp. (10 X) 1. UsanaauzniTam

2. wanslsiudawuiidumunu 2 419389 rhynchus
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Alitropus typus (m‘wﬁ 21)
LNANIBNBY NHANT (2534) ; s InF3 (2546)

91998 N LY

o [ %

ANANHULULUAIRINAUNAININANWARS a1sautseanidy 3 diudaiaun As

49149 (head) dauan (thorax) wazdquiad (abdomen) ANENUBNAGALTZHNL 1.8

(1.3-2.2) WUAWAT 319 0.72 (0.55-0.78) MURANAT dauriadiugm 2 @ AAUUIAAT 1

(antennules) umm@'ﬁmm (antennae) WHUALNA (mandible) WNNTARN (maxilla) AN 1 WA

a

a

2 UATUNNTAANA WWIAAN 1 uaz 2 tsznausas 2 dou Ae daufinuiduAa (peduncle)

o 2 Ao @ v o P ~ o
LAZUWIIALNALR AR N (flagellum) FINANEHULTIUT DD °'| Ny I@El‘wu']@@]m 1 {AMNU

'
o a ° v =

WauAaawIude 3 4o GeenondndouaesruinunAradn Teiiawude 5 4o wwngn 2 &

AVUAUNFUAAINUIUTE 5 18 AIUUBINUIALNALAAAN TINANUIUTD 12 48

=

dquen Usznaudieildes 7 Udes uiazddesdandn waisew (perion) whazldasd

A @and1 wlslanen (pereiopods) Tag 3 AuanNauAANNGN 4 AUAY
wlslanan usavgidnsuziiluedy § 7 dasany dausniiludasa (coxal joint) sanagjiu

72219ALRRIAE 1
o o A \ o A aAa \ . o @
YAUAAY FENI1 ARATA AN (coxal plate) ¥iFe aRwWed (epimera) dalliludanuea
\WEa (basis) daWdeis (ischium) e (merus) ASWA (carpus) Tslnsa (prododus) waz

WARATIAA (dactylus) ANNANFL

douiad Uszneusnailaes 6 Udes ddesgavinaaziilugiumadu (telson) uay
srenaATiasdasgavinenlasuliifluglswen (uropod) Seiseneusaaianlanan (exopod)

2 2 = 1 al v = 1 1 %’

waziaulanan (endopod) UABNANTUNINNARAU (pleon) FLUNANBNLTLNGNUNINILUN
(swimming legs or pleopods) Tnaiusiazildasiszenas 1 ¢
o I QII a o £ v A
ALY B35, Neiauin wazivaan
UABLAANL 4 §7 27N 4 69 Aedlu 100 Llafidus

uaunnulsdnlullaiusazsa 8-31 6in




AN 21 Alitropus typus 1. dorsal view 4. ventral view
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dsaanwuludatnnn

anmsAnEnLsdalulamwiannusiinlas Bnasinedaaes Smindes
Tl 2547 Tnaguifivsinatanumnien wazanld wudnlufds@aniouen wiiilsdn
el 1 98s Ineduls@nlunguuueansanas
wm‘uﬁmummﬂﬁmﬁwﬂuﬂmqumm 1l lW&3 (2546); Hoffman (1967)
WA Bykhovskaya-Pavlovskaya et al. (1964)
Phylum Nematoda
Family Cucullanidae

Cucullanus sp. (ﬂ’]‘wﬁ 22)

Cucullanus sp. (mwﬁ 22)
end38n9aa Usylngs (2546): Hoffman (1967); Bykhovskaya-Pavlovskaya et al. (1964)
71919aN 1LY

uvuausionan asaliifuldas gUsadunsensyuanmdeneng adnadusie &

v ¥ o A

weuen saleafauinlugndnsal filuaatlszanns 12-15 Jaawas safaatlszann

7.4-9.2 fadwns douriadsailiindiudne vaenemailundniiensen nsedany
wasaaniunszie peunthaasiasaanmsimuimidudesln dadatlatsnnegiliau &
9891 (vulva) aglndiisnnunanssa siaiaziiga (spicule) uedtnzildtinmnizanicuas

o

WU

a

= a a dl . . | [ % o o o
LAULLNA WWNNA (genital papillae) Wuadanziudueia

RN

o 1 tzll o 9
ALULNANG a4
AULANANL 1 67 a1 1 60 AaLlu 100 tlafidus

uaunwulsanlullaiusazsa 12 6o




¥

QWA 22 Cucullanus sp. (10 X) n. d23ia 2. dowinevessiale M. dauineaesia]

u

Us@aniwilutlananss
@umm’imummﬂiamﬁ'wﬂuﬂm@mgmfm s Ings (2546);
Bykhovskaya-Pavlovskaya et al. (1964); Hegner et al. (1929) way Lerssutthichawal
(1999)
Phylum Platyhelminthes
Class Monogenoidea (Beneden) (Hegner et al., 1929)
Thaparocleidus sp.1 (mwﬁl 23)
Thaparocleidus sp.2 (mwﬁl 24)
Phylum Nematoda
Family Atractidae
Monhysterides sp. (m‘wﬁl 25-26)
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Thaparocleidus sp.1 (m‘wﬁl 23)
wndnIendds UseIwds (2546); Yamaguti (1962); Bykhovskaya-Pavioskaya et al. (1964):
Schell (1970); Gussev (1976); Lerssutthichawal (1999)
9T 9anElY
71519819 wuu AFNANNENY 1.98 (1.75-2.2) RadLms nd1a 0.15 (0.12-0.18)
Hadwns Uarsganesdauiofluaay (obe) 4 aau Hawinlndpesiu udazaaul
\@ARasNK (head organ) 1 81 FnenizAEvEAL U0 0.022 (0.02-0.025) HaALNAT

]
| ] = 1 o R

slaandauredian aafunuasiiaziiludauaniuuad (eye spot) I9lag) 2 @ AuiliotAuLL

a a

' 1 = o

doudngagfruaiundniaziaun indipesiupedidunnguenaisiszinn 0.0025
Hadwms dnasuniludiuzesnanas (pharynx) Hzdsunan awialugwiveuda awin
AINEIY 0.085 (0.08-0.09) NadLNAT N319 0.078 (0.068-0.088) siaanAanesaziiludd
1B9UNABABINNT (esophagus) wazald (intestinal caecum) 2 wawd lnnesudneuay
FuangesidauazdeniuUnninareds Srenaildunsssinszarze

o

K9

=

o o

andausaasntszinn 1 w3 aesaneastasnulanaImes aafunu

b

6

(copulatory organ) ifluaduazildtianizlunisnaniug Geilsenaudaavialanaines

9

(copulatory tube) HanmmuelAsatanuan 2 Wi Aolduenuasidudy Wuanalaanueng

1lsvi1ns 0.108 (0.105-0.112) RAAWNAT EUAUNAIINENUTENDs 0.053 (0.051-0.054)

o

A a aa . = ] % % 9=
UANLNAT LLATLANLTATA TN (aocessory plece) N ﬂ‘]:rm:;l,ﬂw,m\mmmmLmummmq

o aa

0.03 (0.01-0.04) HadawAs doaitlanlaun (vagina pore) HANwUznaNTHIAWENALINAN

] =

5z1104 0.015 (0.012-0.018) Wadwwms 59l (ovary) {31193 wnvilszanns 0.084 (0.08-

a a 1%

0.088) RAAWAT N34 0.07 (0.06-0.08) HaAMNMT Faa NI liaanITludIuIa9d N

(testis) HgisnnasFauIaanndnialaidniias 819 0.07 (0.06-0.08) Ha@wms N3N 0.025

o o =

(0.02-0.03) Raawns NeAuAeRlaNaLanmes (opishaptor) 1 &1 Hanmouzend

WINBBNANNAIUATFITALAY 819 0.34(0.3-0.08) HARNAT NINY 0.25 (0.2-0.3) HAALNAT

dsznavsiaranuuauainjvseana (anchor) 2 # Insuilsdatduuuuazanuiisges

u

fuae anegduuuiawalugndngiuaindntes  AvNereaNeswly (inner
length) 0.094 (0.088-0.1) RAALNAT ANMNEINTBIANAUUBN (outer length) 0.082 (0.075-

0.088) NARNAT ANEIIIRITINANDAUIY (inner root) 0.035 (0.03-0.04) NARLNAT



7

ANNENIIINANDANUUAN (outer root) 0.012 (0.01-0.014) NARNAT ANENIUBIFIEND
(main part) 0.084 (0.075-0.092) RaawAs UangdNalansniseniFeauasinannsaLlane
2191/971104 0.05 HAAWNAT 113N 60 89A TLAIANS AULUGALLIFIaNDNAIUIBY patch
AnwausFaounannalanapdnanzaa 819 0.035 (0.03-0.04) NARNAT NWALNWE
(filament) fugnanananndaue 2 i agMeLTond 3 T 5 389ANNEENe HuAIndau

WIURIANDAINLATHANUAN AN e bliiAMNENT99aNe  TnaiAue9Lsennn

'
a o

0.06-0.07 {AALNAST mmﬁmmﬁ?wgﬂﬁmé’qmwiqmmm (transverse bar) TIRAN®OLY
ARNENTZAN TUATYINENY RIaNA1Nledaanianiies e19 0.05 (0.048-0.053) NadLum?
n319 0.009 (0.008-0.01) HAAWAT AdurBIANEAAWNANHzaANasWlWTwdTY
ANNNENITRIANAANULL  0.06(0.054-0.066) NAANAT ANNNLIITBIANDANUUAN 0.06
(0.058-0.062) NAANAT AINNENIUBIIINANDATUNE 0.042 (0.04-0.044) HAALNAT AN
£199INANAAIULAN 0.012 (0.01-0.014) FAALNAT ANNLNILIFAaNE 0.062 (0.06-0.064)
Faawms UansaualanunizaniBasnasiianmsailans e1qtdseanad 0.028 (0.025-0.032)
HAAWAT 713N 80 B9AN AUFaNE NAALNUE (filament) futneanansaaNe 2 Ku ¢l
ALY 3 lW 5 289ANNENENE HLAINdINTITe9AN AN LAZ AN UAN AN e L

NuANENT9aNe tneiAdnNenadsinns 0.055 (0.05-0.06) RARLNAT ANDNIARI1N

]
[ %

QNEARILLYINAINTIN (transvers bar) IHANHIEAELAA (V-shaped) 819 0.1 (0.08-
0.12) Hadwwms sauleiauanimeflIanuINIUWIAANTIINA 14 61 gUdeAd aiINDe 819
Ugzund 0.15-0.2 HAALNAT

) 1 tzll tﬂl =

AWMLING  Twken

auauLlsdannnuluilan 1 69 80-150 6in

v

Auulaninuils@n Auau 21 Fa ananuaulatanagiauna 21 6a Anlu 100

wlafige
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AN 23 Thaparocleidus sp.1 (N. copulatory organ 4. opishaptor)

Thaparocleidus sp.2 (m‘W‘ﬁI 24)
wnaNI8nade Usrwds (2546); Yamaguti (1962); Bykhovskaya-Pavioskaya et al. (1964);
Schell (1970); Gussev (1976); Lerssutthichawal (1999)
91919AN LY
9113192179 UUW ANFIHANENY 1.88 (1.75-2.0) Ha@AWAT N9 0.22 (0.02-0.25)
Haawns Uansgrassdauiaiiuaan 4 aau Hawalndipesiu uiazaaudignaasini 1
4 dnwuradeuesin 1uia 0.033 (0.030-0.036) TAANAT AeaNdIuLeEn DRFuNY

1R Y ! = ' 1

asnnazifudouaniuuae Tlay 2 4 Anikegfuuudiuangatiuasiaunnianuazs

a £ a

nlndiRreaiuAe U A NaaLlsziins 0.0025 Haawns dnasnidudeuesnaney
HgUsenanauainiiueuds auinANeng 0.092 (0.085-0.10) HadAWAs N33 0.075

(0.070-0.080) siaanAanasazludIU129UaaAa191? LAazA g 2 waud lunnasnugae

o a

LAZANUIINTBIANFANATHTANAULT AU 8109862 AianaFelaungiaiyn

v o

nevansagiama

andousnasnntlszinns 1w 3 9esanuennatfaznulanaines ansunu
3| o dl =R L -8 d} v 1 a A o [ v =
uadeaenlitimniclunisuaniug misenaudiavialanames Hanwoziudulaaged

9

v
AU 2 U ARLEUENLAE LAY WueNANeN919E Nl 0.15 (0.10-0.20) NaALNAS
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AuduT AN mEnI901040.085 (0.080-0.090) NARLNAT WALLONLTIATAING HANTDILIIN
WyNAAANUARNAYINENY 0.038 (0.01-0.065) Hadwnas Fld H319198 enatlszunn 0.18
(0.16-0.20) Na@wAs N33 0.1 (0.08-0.12) Naawms saansldasuniudinrasdunsd
ssenadTrAEnnd s ldantas 819 0.15 (0.14-0.16) AadwAs 419 0.047 (0.04-
0.053) HAALNAT

mMasuneNlafauanmnes 1 61 NANHUZE19T LaNaanaNEIUAFTAIAN 817

a ¥ a

0.33 (0.25-0.075) AAALNAT N33 0.1 (0.08-0.12) AAAIAT UsznatsaerauunNaungluny

videave 2 ¢ Tnauilgasfunuaznuilsrasduans ddwnuilaualunndigduens
132070U 5 Wi ANNENTedANDA1L TN 0.25 (0.20-0.31) HARLNAT AMNLINUBIANDAL
uan 0.20 (0.17-0.22) {adwms luisnane ANenvedsigne 0.172 (0.150-0.193)
FaANFT UaN8aNaNANHUZENBHILATIMANATLANE 8191921108 0.08 (0.072-0.095)
HARLNAT KN 60 BIANTUFAAND AULUAATEIAIANENAIUIBY patch ANWIAEEEUMAN
€717 0.12(0.08-0.15) AARLNMAT HAALNLE futneanannFaNednaay 2 @ GHEZES TR
3 lu 5 3a3Auentane  TuaindauiaresdNeatNwas e usNA N9 ldiAy
ANENRTRddNe tnafliAdnenqtlszanne 0.01(0.07-0.14) Nadlums mm%maﬁwgnﬁm
ANEILYINANNTIN %qﬁﬁﬂwmméfﬁﬂﬂ@x@ﬂ Wuazinany  ANnaNtaseanidntias 819
0.085 (0.077-0.093) HaALNAT 119 0.013 (0.010-0.017) HARLNAT AIUTBIANAAAI AN
£19ANENTBIANRANUTY 0.048 (0.044-0.052) HARLNAT AINENITANANDANULAN 0.04
(0.058-0.062) NARNAT AINNENIUBIIINANDAUIE 0.042 (0.04-0.045) HARLNAT AN
g199INANAAIULAN 0.009 (0.008-0.012) NARLNAT AINLIIURIAIANE 0.042 (0.035-
0.064) AAALNAT UANEANANANHULEN2 BUIMAZIANANLANE 8191]928704 0.026 (0.024-
0.032) HAALNAT NN 75 aeAUFIaND Tlanus fugnaeenaniiaedeas 1 1du
AEiRIUTINN. 3 T 5 289AYINENIANE TLAINAIUIITBIANBAINIUA AN UARAINENT
TaiAuAMNENN99aNe TasRANNEN912N0s 0.038 (0.031-0.045) NARLNAT AuaTIaas

NYNEAFUYNAINTING THANHrARIEgUAYY  (V-shaped) #©19 0.11 (0.08-0.13)

=2e

v
%

Haawms saulpNALaNATHIRUUINTWIABNTIINA 14 dU JideadBiuDe JAd
£19 0.02 (0.18-0.23) NARINAT

e dd

AAUMUSANY  Fiden

auaulsdannnuluilan 1 61 30-50 6a
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Auulannulsdn  a1uaw 21 Fiv anauulanaaiaunn 21 6

ARl 100 Lafidus

ety

N 24 Thaparocleidus sp.2 (n.,q. opishaptor A. copulatory organ )

Monhysterides sp. (m‘W‘ﬁI 25-26)
lBNdN38na8a Usrlngs (2546); Yamaguti (1962); Bykhovskaya-Pavloskaya et al. (1964)
el PANAIRIT AT

dunuawsionan fadauiadn JunsanszuanEeneng u?wmﬁﬂ*ﬁwﬁ@‘mgimq

a a

nansdn Aauhimeingdadntes faflawn 2.5-4.5 dadwas N9 0.1-0.2 HaAAg
Folleennlszanne 4.0-7.0 Hadwms ieaasnAlezaadniiuduGaanlataunan
ndensaudoeiailiin neuineresmiaenemnsivaesdouasneadunsaithsidn o a9

nazitzansannatnadausanaslunininzesnasnamsdaundnuiile anldnsansaunn
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=) o % 1o A | o aAY o 1
Tdfuawseenly dallevense  flaldwman  eangniflusn Tladeunszgnaauluungn

1 2% o A o [~ v o va v a =
9871 (vulva) RENIERAI IUANINTUUN (anus) Lanliasl mgww‘im\mmmflum@m ain

'
6 [

WILaLia drLnas (pre anal sucker) LL@ﬂﬂJﬁQLU'ﬂm@j@N (gubernaculum)
o 1 dl o %
FANLLUUNNNL  NTTLNICRINNT, @']VL@

auauLlsdannnuluilan 1 61 1anndn 100 6a

AuuLannuLlsdn Auau 21 Fiv ananuulatanagisude 21 6 Anwu 100

g

vl afigue

Aanunudsdnrinilunssimizatvnsananne Pangasianodon hypopthalmus

(s Ing3, 2546)



NN 26 #9UNT89 Monhysterides sp. M. WWALHE (10 X) 9. tWAE (40 X)
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dsRaniwulutlanlug
@gmuﬁﬁmmmﬂ@amﬁwﬂuﬂmimmm Usz|na3 (2546); Hegner et al. (1929);
Bykhovskaya-Pavlovskaya et al. (1964) La Lerssutthichawal (1999)
Phylum Platyhelminthes
Class Monogenoidea (Beneden) (Hegner et al., 1929)
Thaparocleidus sp.3 (ﬂﬁ‘v\l‘ﬁl 27)

Thaparocleidus sp.4 (NN 28)

Thaparocleidus sp.3 (m‘wﬁl 27)
wndIendde Usylwgs (2546); Yamaguti (1962); Bykhovskaya-Pavioskaya et al. (1964):
Schell (1970); Gussev (1976); Lerssutthichawal (1999)

71319an 1L

Ud9E19 wUY AMFARANINENY 1.8 (1.2-2.0) Ha@wA? n319 0.12 (0.08-0.15)
Haawns Uansgeaesdowiniuaau 4 aeu HawialndiAeeiy uiazasuilianaasunu 1
W Anpzadieveatin 810 0.04 (0.03-0.05) JaAWAs nd19 0.028 (0.025-0.030)
Haawms ieandaurenan aeiuny awnaviudiuaniuuas (eye spot) %aﬁ'ag’ 2 7

wiksag futudauangagsnuany Haualndipesiu duliugugnaisilszanns 0.0075

kT

7
Hanwes daasnniludourespeen JgUianan @ulugudnaeene 0.052 (0.050-
0.055) HARLNAT ABANNABNALAITIUEI1IIa0AD11NT kasald 2 wawd lntasnugne

0

o)

o S ¥

wazfuINTR9A T ua s TN Ui aresi e Hena¥eliunaadoyd
NITAEBELTINUAULI19TBIANF7

andausinasuntszins 2 T 5 espnnanaanfaznulayaimes aasunu iy
@éfmz‘ﬁ'léﬁﬁmmﬂummmﬁuﬁf %qﬂ@zﬂ@uﬁqmiﬂimmm@? fanwnuziluasiusedau
AUNAEIN 2 BAZONTRTEINGHAN LT UEATS NANNEI9 0.11 (0.10-0.13) NAANAT
59l A31l9198197 e9ilszanns 0.25 (0.22-0.27) HadwwAs N419 0.08 (0.06-0.11) HaALNAS
siaanfliasuniiudauaesdnsiglsnasdrunaanndifladntas 810 0.16 (0.12-
0.20) {AAAT N919 0.067(0.063-0.069)

nragnwineNTlanauanmes 1 fu NAnWUTARIETINERE 819 0.22 (0.20-0.25)

n31490.16 (0.12-0.20) Hadwwms Usznausaaanunawalunseane (anchor) 2 ¢ tae
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2, v N R,y Y = v ) :
NUIABEATULLLASANUUIABEATUAT] ﬂﬁquuummuqﬂiﬂﬁyﬂqq@ﬂqu@’]\?ﬂ?:ﬁmqm 3 N

U a u a

a

ANNENTRIANEA WY 0.15 (0.13-0.17) HARINAT ANNNLIUBIEANDANUUAN  (outer
length) 0.13 (0.11-0.15) HABLNAT ANLNNURIAIANE 0.14 (0.12-0.17) Haalumd Uans
anadAnHUzFIIWAN 81915zi0s 0.068 (0.065-0.071) NAALNAT NNyN 45 a9AUsn
AND  AULIUGATDIFIANaNEIuTaY patch AnwiuzlAwediulanaEaounan 819 0.58
(0.57-0.59) HAALNAT Tl uitiugnteananndanednaay 1 u BgMNLUTON 3 W 5
189ANNYNNENE  HUAINEIUTT9dNaaIN LA Ha WU A Ne9 iR uA N 191849
ane TadiAnnneszinns 0.075 (0.72-0.78) HAAWAT @Nﬂ%ﬁm'ﬂ\ﬁ’]\igﬂﬁmﬁ')ﬂLLV]'\W]’W
mﬂﬁqﬁﬁﬂwmmé’wmg@ﬂ P LATTNENU ATNANNIAANLee 819 0.082 (0.080-0.084)
Haawmns n39LsTin 0.0125 HAAWAT AIULBIANEAAIN AINENTRIANE AW 0.062
(0.060-0.065) HAALNAT AINNENIUBIANDA1LUAN 0.52 (0.050-0.055) HAALNATAIINEND
1a99naNaA1Klulszane 0.022 (0.021-0.23) TAALWAT ANENITINANDATUUAN
1/323704 0.0025 RAANAT AINENITIBIFEND 0.05 (0.048-0.052) HadmT Uansauad
ANBUrENIEEILATINANATLANY B191lszanns 0.035 (0.032-0.038) HAALNAT YN 60
avrnfusaue S Busnteenananedias 1 agmaaLsans 1 1w 2 189
ANINENIENE  HUAINAIUT189aNadLa s AN AN ANENL ldifivANEN R38N
TrafiAanNenaLszannd 0.05 (0.049-0.051) RAAWNAT mmﬁqmﬁwgﬂﬁmﬁqmwiqmmm
feflanuoszadneglsad (V-shaped) 819 0.12 (0.10-0.14) Hadwms saulafiauannesiae

WLNNIWIALENTINNA 14 64 g1ls9AdaAuTe HANenalseann 0.01 Haawwas

° oA o A
ANLULNNNL  EVNAN

auaullsdannnuluilan 1 51 30-50 Fin

AULANNULIER 10 F7 AINANUIUTIINATIRILA1 TG 12 60 Asdlu 83.33 wwafidus




A 28 Thaparocleidus sp.4 (N. copulatory organ 1. opishaptor)
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Thaparocleidus sp.4 (m‘wﬁl 28)
wndnIendds UseIwds (2546); Yamaguti (1962); Bykhovskaya-Pavioskaya et al. (1964):
Schell (1970); Gussev (1976); Lerssutthichawal (1999)
9T 9anElY
71919819 wuu AFINANNENT 2.1 (1.9-2.3) Radms ndng 0.22 (0.20-0.24)
Haawns Uarsgrassdauiaiiuaen 4 aau Hawalndpesiu uiazaeudignoasiny 1

110 ANHLEARLNEATIN ﬁLﬁuﬂﬂu@uﬁﬂawqaﬁq 0.022 (0.02-0.025) NaAwAT N319 0.028

(0.025-0.030) HadLums siaandauredan aasunuatiiazsiiugiuqniuuas (eye spot) a9

1 dI ' ' 1 =

= 1 ' ¥ ! = 1Y v o ¥ 1 e
g 2 A AVINBEATULUATUANABLATUNN LaunlnalAeiv L’&uﬂﬂuﬂuuﬂﬂ@’}\‘]ﬂﬁ‘zﬂﬁm

0.0025 Hadwms  daasndludonrespenes  NgUdenanawialvnwiudaiaudunu
AUENA19EI9 0.092 (0.090-0.095) HadANAT AaanAauasavliudIuIaaaenaInis way
l& 2 wane Tumednudnouazduaanassdfuazndeniuiin i uieressns 3
slanadsldunaasgyanszasagFnusuinedasn

andausinasuntszin 2 T 5 espnuanaanaznulayames aasunu iy

= o

ﬂﬁfmzﬁ'l%ﬁmmﬂummmmﬁuﬁ’ %qﬂizﬂ@uﬁqm@‘lm_ymmm Ranwoziuriesonsdon
Uanauaneanitli 2 uan 819 0.095 (0.092-0.097) uazianimatesnalansuziiluirieenn 2
e Aeuvieduuazuviaens  wivenafiaanuenaieznns 0.095 TadmRT dauuviedueng
0.062 (0.060-0.064) 54lai {31/$19819% e191lszinns 0.42 (0.40-0.45) Ha@AwmmAs N3N 0.12
(0.10-0.14) Hadwms seaanildasnndudounesdunsiglienassauindanngnisla
@nifag 819 0.02 (0.19-0.22)HAALNAT N34 0.008 (0.0078-0.083) NARALNAT
nesnwineNlaNduanmes 1 81 NAnmuEAdNedas €19 0.13 (0.10-0.16)
admsndng 0.16 (0.12-0.21) Raawms Usznaudaaaavunnawialvnjvizaasa (anchor)

2 ¢ Tneildegduunasanuiisdegfuans giuuuianelugndiddusalszann
2 W ANENRTe9aNesWlL 0.05 (0.048-0.052) HARLNAT AYNENITENANBAIUUEN
(outer length) 0.037 (0.035-0.039) HARLNAT AINENIBIFIEND 0.042 (0.039-0.045)
Haawms danaanelanwnizFaaunan anaiszunns 0.027 (0.025-0.0729) HAANAT 1y
55 @9ANTLIANANS AMULINGATRIAANENAUIEY patch AWIARNAN Tz NITUANEY] 211
0.005 HaaLmAg am%mﬂﬁwgﬂﬁmﬁfmu:viqmmmﬁqﬁﬁwmm&’wmt@ﬂ Wauazing

WU ATaNAaNaTAdanias 819 0.037 (0.035-0.040) NARLNAT NA9UTTN104 0.005 NARNAT



87

AVUVBIANDAAIN AINNENITBIANDANU U 0.022 (0.020-0.025) HARLNAT ANINENIUBIAND

ANUBEN 0.02 (0.019-0.022) HAALNAT AINNENITBIAIAND 0.021 (0.020-0.022) NARLNAT

a

UansanalanE Uz FeoLasaNAgaLae 81910928708 0.012 (0.010-0.014) HAALNAT

v
o o o o ¥ = 1% ' o ¥

RN 70 89A1 Austaneaneieassdinagniindasuiennenne dednsnizadnagi
v

Judiag (W-shaped) €19 0.06 (0.057-0.063) Hadms saulaNALINASTHIDNUINTUIA

ANVISUNA 14 84U g1l319pdnadiude HAvnenailszinns 0.012508AWAS

o 1 Adl -QII A

ANUMUIINL  TA98N

auqulsdnnnululan 169 50-70 #n

AWULAINLLUIER 10 Fn ananuuRaiaraslanlug 12 fa Aeudl 83.33 lafidus

Us@annuluilaraneawivy
aynanAsureasdafing luilanTuennu darlngs (2546); Hegner et al. (1929);
Bykhovskaya-Pavlovskaya et al. (1964) Laz Lerssutthichawal (1999)
Phylum  Platyhelminthes
Class Monogenoidea (Beneden) (Hegner et al., 1929)
Genus Thaparocleidus

Thaparocleidus siamensis (m‘wﬁ 29)

Thaparocleidus siamensis (mwﬁl 29)
LANANIBNIB Yamaguti (1963); Bykhovskaya-Pavlovskaya WazAndy, 1964;
Lerssutthichawal (1999)

sl PANAIRITATH

Thaparocleidus siamensis {8762 wuw uela Newimenadszanns 0.375
Haawmnndneilszanns 0.072 dadwns danaganiesinuiaddnsuiiluaeu 2 aau nely
HiEneafunuaeuay 3 S HaARIAIWIU 2 f Bgaunuiy ﬁjuﬁ\mﬁmuu 'ﬁﬂ@jﬂﬁq agANu
@'mmm%q 2 g Hvwausnsniulpguuazdaumanndn daanqeanasnidaniiasiiiy
paveNANEIzNaNI Hiduugutnatslszunm 0.0275 HAAINAT TARINABNELAIN

v o o

Hanlduaneaniduy 2 uaus neeruuiuAuANNEINaIFuaet AR udna i doutlane

paa l{vsaasinadansanuinuinasada Tayames aafunuatdidon 1 lu 4 ves
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AMenaREn Hanwaiiluveaahiluiadiegiaes doutlanasuiinonuenatszanns 0.06
a a =l a A v a [ 1 = '8 1 a =
Hafwng uaziniates Wa anuenlndassiuvialawames eafunu davilaonlaund
AnwnuzAaudenan sexliunsddiuauNinnIzanseiaf daanianaimes aefunuad
[ £ [ o 1 a o [~ % 1 1 v 1 =3 =3 1 o
wantegaziduisld danwusdluge fAuuwduie doudiuaieuy neludiudaladn
1wy faainildasniiudunedl 1 du dnsomidugunieuiuisldusiiawalugindn Jla
NALEWAAS 1 F1 NUU1AAINNSIS 0.043 HAANAT 219 0.0717 NaALNAT Usznausigee
= 1 1 1 o v I Y ¥ = Qll U
wnwvTeana 2 @ A megianwnzanulaulugjdiutanaunanuaidsenaiaineaingddn
T da11999NaNaAMNE121098NaAWIN  0.057 RAAWAT AIINENNIAIANDAIWUAN
0.049 HAANAT ANNENNUAIFAIAND 0.053 HAANAT ANALAAZAUN AauNwd 1 14U
! \ o o = o \ =2 Ao ! \
sendeaned njivaasduariinfnauienineans sellanwniviiuwisendoulatanunay
BTN NANNENY 0.036 NARAT ANNNANG 0.005 Hadmms AelFdne

A o

A
Tajigusesane (patch) NAnworlAweldnapesiuane doudansreudreunan &

ANENILTENNTL 0.036 HARWNAT ANNGNLTENNNL 0.011 HARWNAT ANadLAn NANHUE
dauglugy doutlanalisse snvesanedulugnandtmassanefuuen 1ANE1IT8s
anaf1uly 0.02 HaAWAT ATNENITBNANDAIUUAN 0.019 HARINAT AYNENITIBIFIAND
0.016 HadwAs Faanagiandansniiugliduinuguinaalseunns 0.003 Jaawes &
NauuwiEiugnaeanainsaue 1 @u Ausnn 1 1 4 PAANNENENDULANAIUT UL
anatull enunidanue 2 W 3 sespnuenadue zm@@jl,ﬁﬂ%q@ﬁmé’qmLwiqmmmq
HaunFeaantdwendaglnd  (v) doulanaaedurimnnaneiy 3ANene 0.045
Hadwmas ANNdNe 0.003 Hadwwes LFnnaulanawanimed Huenunuian 14 6 i
ARNANARZIEY HAINENY 0.01 - 0.012 NaALNAS

Srumsiefing dwiden

Auautlainuilsdn 20 Fa ananuulataautinuyiennn 20 6o Ay

100 Lafidue

A uqutsdnnnululaiusazsa  10-20 6in

39150

[ % o

Thaparocleidus siamensis ﬁm%wﬂuqnﬂm@mﬁ NBUSATINLTIENTULRN

6 o/ 6 o/

WBUNFANG (2546) waNwLIARNNINANL W8N UIRBUNTANG (2546) Anunuzadeny
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& o

atemdauiuiwyTumanuaesEunidng (2546) Nnisenislasils@naiintnylumdivten

1e3laraeuiyainusitinlaeynsn

AR 29 Thaparocleidus siamensis (10X)

dsasnwululaiaaiian

wmu%mummﬂ@'ﬁmﬁ'wﬂuﬂmmqLﬁﬂumm 132 In&3 (2546); Hegner et al.
(1929); Bykhovskaya-Pavlovskaya et al. (1964) was Lerssutthichawal (1999)
Phylum Platyhelminthes
Class Monogenoidea (Beneden) (Hegner et al., 1929)

Thaparocleidus sp.5 (N7 30)
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Thaparocleidus sp.5 (m‘wﬁl 30)
wndnIendds UseIwds (2546); Yamaguti (1962); Bykhovskaya-Pavioskaya et al. (1964):
Schell (1970); Gussev (1976); Lerssutthichawal (1999)
213 9ANTRLY
Ud9ene uuK anFaRAYINENY 0.8 (0.6-1.0) Hadwmes N9 0.18 (0.02-0.25)

Haawns Uarsgrassdauiaiiuaen 4 aau Hawalndpesiu uiazaeudignoasiny 1

o v

v
AU ANHUTARLNLAUNT TUNALTZNNL 0.03 HARINAT ARAINAIULAILEA AATUNUAINIAY

= 1 1 |

udauaniuuas(eye spot) aedag 2 ¢ Anilsagfuuudauangatfuanslaunanuazil

a a

A A 9 Ly

1ua INALAL WA A UNALTNA19192H1U 0.0025-0.005 NARLNAT TAAINILTIUdIuIa9

u

paviee N3iswnan auialuniiuauds  dunnugugnaneena 0.035 (0.030-0.041)

[

FdAWAT FaanAanetazlilugIL199anna1ng warantd 2 waws ldniesnudisay
v o o dl o a % £ o o a v ] a = ]
AuINBNAFILAT NN T eI UL WNtesasn Hianaieldunaainanszanaas
13PN NAFIANN AN b

andausinasuntszine 1 T 3 1espnnenaanaznulayames aasinu iy

= o

adenzildtanizlunisuaniug Gelsznaudaevielayames Hanwusiuvialfdoulau

vueaniiugiinuasdiaouenailszunns 0.032 (0.30-0.34) HARLNAT LATIANTATEINGTN

! =

Anwouziiluuisndnefnudiianinenn 0.042 (0.040-0.045) Hadwms F9laudgilsnss
g1atszanne 0.26 (0.22-0.029) Rafiums n19 0.1 (0.08-0.13) HAAWNAT AaAINTIlIaINN
udourasdnunelgianaisauwaanninislddnies €19 0.06 (0.058-0.063) HaAAT
n4149 0.045 (0.04-0.05) NARLUAST

Naswine N TaNauanmas 1 81 JANHULENT LENAaNAINAIVAFITALAL &7

a ¥ ¥

0.22 (0.20-0.05) {AAINAT N34 0.1 (0.08-0.12) HaaLuAT UsznauslsrauuINaun gy

]
1 =

wiheaua (anchor) 2 ¢ Tnevilgagfuuuuazanuiidagfuans afuuudauelvgindy
ARNIUANUITHNIN 2 W1 ANENRTRIaNeAIWW 0.042 (0.39-0.44) HARLNAT AYINENUDY
ANDANUUAN (outer length) 0.31 (0.30-0.32) HARALNAT ANNLNUAITINANAAUIU 0.013
(0.10-0.017) HARNAT AINLIIIINANBATIULEN 0.003 (0.002-0.014) NARNAT AN
989f74Na 0.03 (0.029-0.032) NAAWNAT UansaNalanHuse2@eqlasuuannsLans

29197t 0.02 (0.019-0.022) HARLNAT Y1KH 55 BIANTLFANS AMULLAATBNAIANDH

491189 patch ANWULFEILUAN €19 0.12 (0.08-0.14) NAANAT ANA NS Sugnqean
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AMNFRANATI9AY 11U BERNLFTION 3 TW 5 199ANENAND HUAMNAIUTNTBIANDAINT
wazAaNUAR AN lHARANENTe9aNe  InalAaNe9LlsEanns 0.027 (0.025-
0.29) NAAWAT ANDYINABITNYNEAFUINANNINTIRANHUEAGIENITAN Ay
WU AFNANIAANTBE 817 0.027 (0.026-0.029) RaALNAT N319LUIZNIU 0.0025 NAALNAT
AIUTDIANBARN AINNEIIAINENNTB9ENAAUIW 0.021 (0.02-0.023) HARLNAT AYINED
YRIANAAUBEN 0.22 (0.020-0.024) NARNAT AIMNLIVUBIFAIEND 0.03 (0.029-0.032)
Jaan? dansaualaneuzeniBaoiazurannsailas 81919e8104 0.008 (0.006-0.011)
HaRLmT NyN 55 aamiusaane HRawus Bugnteanandaanednaas 1 14y agne
151904 3 T 5 189ANEN94NE TUANNd9uiaedaN A waz AN U A NN TR
ANINENTD9AND TReiAINENaLsEIN 0.02 (0.019-0.022) HaAWAT Anevieaasinegn
BRRNBLTNANTINN TIHAN U ARNagUAEN (M-shaped) 819 0.29 (0.26-0.31) HaALNAT
= ol [~3 :J/ o 1 v 2 A =

79U laNALINABTHIDNUNNTUIAANTINNA 14 81 JUs9Aa EsINDe HAdNen 0.02
(0.18-0.23) NaALLAT

. . o -

ANLMLNANY  HLUSDn

auaullsdannnuluilan 1 6 7-12 6in

UL INLLIER 8 7 AaNnauUTInNATadlatANalian 11 fq Aslu

-

72.73 wlafidus



21N 31 Thaparocleidus sp.6 (N. copulatory organ 1. opishaptor)
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Us@nfinuludaran
wmﬁmwﬂmﬂ@'ﬁmﬁwﬂuﬂmLﬁ’mm 15203 (2546); Hegner et al. (1929);
Bykhovskaya-Pavlovskaya et al. (1964) waz Lerssutthichawal (1999)
Phylum Platyhelminthes
Class Monogenoidea (Beneden) (Hegner et al., 1929)
Thaparocleidus sp.6 (m‘wﬁl 31)
Class Digenea

Unidentified digene (N1l 32-33)

Thaparocleidus sp.6 (m‘wﬁl 31)
WwnanIenads Usrwds (2546); Yamaguti (1962); Bykhovskaya-Pavioskaya et al. (1964);
Schell (1970); Gussev (1976); Lerssutthichawal (1999)
U 9AN LY
7113192119 WK ANFARAYINENT 0.55 (0.50-0.60) HAALNAS N9 0.19 (0.17-0.22)
Hadwng Uansgaassdauiniluseu 4 aau Jawalndpesiu wiazsauiianoasinu 1

o 1%

U ANHLZAREVEATN AWIALTENIDS 0.02-0.03 HARLNAT ADANNAIUUDILEA BATHNL

Audnanglszanny 0.015 Haawes daasnniludauaeaspanes N31ls1enan @R g
Na19e19 0.032 (0.030-0.035) RARINAT AeanAeresazliudiu18iaanaIung wasan id
2 uaus TinednudneuazEnuanTesdfuaziE et g uinaeesdnsa ke
a5launussRnszanteg LS nnias

andausinasuntsznnns 2 T 5 1espnuenaanaznulayames aasunu iy
aftnzildimnzlunsuaiug Galszneudaevialaamed Sdnenmduaaidus 2 a9
wazlana-gasnaNanwsiluwialdadntas JANe1a 0.04 (0.039-0.041) HARLMAST
5914 J319193 e9ilszinns 0.13 (0.10-0.017) HadwAs N419 0.1 (0.08-0.12) HaRLNAT
siaanivlaasuniiludeuaasdnsiglsenasdrunaanndifladnias 819 0.09 (0.08-

0.11) AAAWAT N9149 0.03(0.028-0.032)
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¥ 04 = = '8 [ A o a A 9 ] e
NNAUNNaRANALEWAAS 1 A1 NANHULNANT HIUNALAUNTUAUENANENT 0.15

(0.1-0.2) Radwms Usznaudaaaavunnawialvnjvizaasa (anchor) 2 A meﬁq@'@ﬂﬁm

a

! (54 !

uuu@:%ﬂuﬁa@@gmuma AdnuuuRavalunnangduaelsziin 2 W ANeNNTes
Anee Ul 0.052 (0.49-0.54) HAALNAT AINNENITIBNENBAULEN (outer length) 0.04
(0.036-0.045) RaAAT ANNENI1a9s NdNam1uly 0.015 (0.10-0.019) NAALNAT AN
g1INANBATULEN Uzund 0.00125 NARINAT AMNYNITEIALANE 0.04 (0.038-0.042)
Jaaun? dansaualaneoizidaouuan 81qtszanns 0.03 (0.027-0.033) NAAMAT Ny
60 23AN AUFIAND FuLUgATEIFIaANaNdIuTIaY patch ﬁﬂﬁ:fmuﬂugﬂmumﬁlﬁumu
Uaney] 2819 0.12 (0.08-0.15) HAALMAT HANANUG futneananfaNetnaey 2
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TadiAuAuea9gNe InaNANeN919eN10s 0.037 (0.035-0.39) NARLNAT AuaTIAed
Hragniingasuismueansiddnsnzadnagdwasanmydounansldadntonsng
0.027 (0.026-0.029) {aALNAT NINLZNIU 0.0025 HARLNAT AIUTDIANDAAIN AIINEND
094N 8AU NS 0.022 (0.02-0.02) NARKNAT ARNENITBIANDAWUBN 0.22 (0.020-0.024)
AARLNAIANENNTB9IINANDAU UL TN 0.0025 TAANAT AIINENITINANEAILUEN
1/923104 0.0025 RAANAT AINENITIBIFAEND 0.02 (0.019-0.022) HadNmT Uansauad
ANHOUTEIFHLATLUANATILAEY 81919518l 0.015 (0.013-0.018) NAALNAT Ny 60
avrnTufaane SAlauus Susneeenansaneday 1 agmaaLFens 1 lu 2 189
ANNNENNANE  HUANGIRTTedNeasN LAzl atuuiiAnnenq llifuANE191894N e
IneiANe9LsEanns 0.03 (0.029-0.031) NadLNAT mmﬁqmﬁwgﬂ‘émrﬁqmmqmmqw
%aﬁﬁﬂ‘iﬂrm:m’i’wgﬂﬁﬁ (V-shaped) #11 0.2 (0.19-0.22) Radums savlanduanmasi

v
LOUUNIWIAANTINNA 14 §1 gUF9AdasNDe HAvneatlszan 0.0125 Hadwwues

o 1 dl dl A
ATLULNNNL NN

auqulsdnnnululan 1 69 20-30 6in

UL INLLUIER 11 9 an[uIURaNAraslanLAn 12 f2 Aatlu 91.67 wasidus




95

Unidentified digene (mwﬁ 32-33)
wnanIandds Uselwds (2546); Yamaguti (1962); Bykhovskaya-Pavioskaya et al. (1964):
9US AN

= ! 4 4 a a ¥ a A o 1 17 =
ugﬂiwﬂmﬂuim 817 17 NAAWAT N319 7 JAANAT FAAUTINEANYUN TRt

a a A aAaa Aad £ o 1 a o 9 ¥ IS
wnlszanne 0.4 Hedwns Wealddaddaeudinauns anduegisianldaeslandn &
adtnziiainie 2 du wewwinlddaau duuugeane eeda danas deasuunenas

1 3 1
(pharynx) Tadlundnsilewdause daadliaziiluvaana s (esophagus) wavanlén

weINaanluuwaL (intestinal caeca) 2 4149 kaznan i uAaue9fia Wiviellans s Tdd

=

o o ' = ¥ [ a ! ' 1
ngvidn duttereadalasldinan Liag (flame cell) FULBIALANNTWNANYLARLUINTIN

dndviafuaead@s (excretory canal) Tiednewan sunwdnngeAn@sdunng  (excretory

a q

o

bladder) WazanNUANFIN1NLLIA 1ARTIHT WaF (excretory pore) Teagiing s

ALULNANL A1 l4

uaulsdaninuluilan 160 1 #a

UL MNULIAR 1 57 AaNn_UUTanNAaslatlAn 12 fa Aslu 8.33 lafifus
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 4—— Oralsucker

(@]

Acetabulum

paid)}
D)

AALNRAT

nHi 32 Unidentified digene a1nanlddanidn anuziisineg

! ‘— Intestinal caeca

A9 33 Unidentified digene a1nanldianiAn ndsannaesluieanaaed 70%
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UsAnfinuludlanilasau
Phylum Nematoda
Family Camallanidae
Genus Procamallanus
Procamallanus sp. (m‘W‘ﬁl 34)
Procamallanus sp. (mwﬁl 34)
LNAN3819BY Yamaguti (1961)

ANEULEI1919

v A o

a o o o = 1 A o
dlunengsanan a1faeneEen dediin danwniegidaiias (barrel shape) 18U

o

funtinresdestnudnidusen 2 asw TudesinGuulifidu Nguvesdesinilsx
(buccal knob) 2 siuEinFaTURaanaMIIduuEn ludaegasdny nlsafntunaanaui

dounnepdneiuddeannsieciuus liiduddesiuiase uasnaimisuiisesnilusesdon

o o

! Yy A o 4 dgj | 1 ! o a ! dl I '
dounihdansusiiunatuila  Wunesaiun1aue Mg unasTaNan il umAa s

NaAlUAINAINNLITRIAF

o Y

g UareueaslANeNIN AT 2WIALe9aTFn 0.10-0.15 x 3.75-4.21

o aa o o o

Haawms atlgasnaliwiniy dnwenigdn NRGudndanimens 3 ¢ uasudimang 3 g

a

D

da9tnaunm 0.04-0.05 x 0.5-0.06 NAAWAT FNNFIUIBTasINIWIA 0.004-0.005 X
0.008-0.015 fadwAT uaaneNsdaUNAaieTNA 0.04-0.05 x 0.27-0.36 fadwnms
NARARINNIAIUABNIUIA 0.04-0.07 x 0.56-0.64 NAAWNMT T09N9178EU9AINLAEU
3.36-4.00 HaALAT

Fole daennemsalilAse auaTesansa 0.18-0.22 x 7.20-9.36 HaALNAT
18911N2U1A 0.05-0.06 x 0.04-0.05 NAQWAT ﬁjuﬁgmmmﬁﬁmmﬂmmm 0.008-0.004
Jediums vaenedaLndmidang 0.07-0.08 x 0.39-0.42 TAAWAT NABABIMNS
dqusaNaIuIn 0.06-0.07 x 0.84-1.12 HAAWAI glﬂm'mm@@m@gﬂizuﬂmﬁQﬂ@ﬂqﬁﬁﬁq
Uanameginee e y flunanun 3 &u
Fumisfiny &n14

1 v v
UL INLLIAR 4 7 anFnatinllaniilaaaunanus 12 fia AsLilu 33.33 e fidus

A uulsdnnnuludaiusazda 2-4 6in
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3a750d

Procamallanus sp. finuannnnsdnenlusisinuiennzlulaidedey uaswus
T B e wenslwana Procamallanus winiluils@nludndiaanidu
Ipeaniznandan «Dhengj964)u@ﬂ@ﬁﬂﬁ De et al. (1986) M@AN®I9923T3nUBINEIND L1
ana Procamallanus WudNszeizFindeuarandtar udesdavaslaiinen dousiasindaasny
luslduaznsznnzemssesdaninan dwitluszmalnedseaumululariaaes
Tneanvanesiln iy woluanldreadainndnu (gaild, 2512; fnun, 2529; figna, 2530)
Tutlaanee (gatlel, 2512; Funun uazgan, 2520 :Rign3, 2530) Tutlavselng (Roufine,

2521)

AN 34 Procamallanus sp. (. 83u%a 4. d911n4)

dsaannuludainana

Phylum Platyhelminthes
Class Digenea
Family Cryptogonimidae
Genus Paracryptogonimus sp.

Paracryptogonimus sp. (mwﬁ 35)
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Paracryptogonimus sp. (m‘wﬁl 35)
endnIendds Usewds (2546) ; Yamaguti (1958)
palPMNATAN IV

fqussrendneBeaen ey ffidnenmnesdiile Tiuuumuduusiy
nezA HasvUnaquitendaidn o) Adeuuan Fadauadssiins 0.4-09 x 1.9-2.9
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SRUL2IAEA & prepharynx 517 LAXMARARBLEN AauvABARTINIAL 1 uaian l&eaasn
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[

Uinndauntng Wazmmenyan nelunagnilldswmanauaunin glldraudngeng
A ] a | 1 | 1 A o ! ¥ ] 1 17

waanue sesnanlduasuiadu 2 ngu Haneuzsiiludendanaaduat 2 dreresunus

° ¥ ] 0% o ] A o |daf =K [ dl :l/ al/

anldnedountinga egwitlaflaaullaunssdunssreseziannnyan

o 1 dl o 14

Fauvienny  an14

UL INLLIAR 5 Fin anFnatinelainae 12 fa Aeudlu 41.67 wWafidus

auauLlsdnnnulullaiusazsa 1anndn 1000 Fa
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[/NTEU

D)

a a da/ o 1 o 9 o = ' o A
‘W‘uﬂmmumummumﬂﬂﬂumﬂumimmﬂ@nﬂmm Imﬂugﬂmmnﬂmuumu

o

unlszwds (2538) IAsaaulddnsdniinuagluanldueslannswauns Lutianus sebae

(Cuv.& Val.) arnvinautlan iWesaninisin dssinmdulaiide aihaungenian w.a. 2523
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AINA 35 AN Paracryptogonimus sp.
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nsAnANNIngNaslsdnlulaasauasanaanulaninuazseasauasany
aniin
= X = = oA L o

nsAnflaziiunisdnmannugnguaesdnluserd wesaindanluusiiileg
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gnauld Inedaraiiniidenun 3 alatenuaianeliunidandinzna dawd uazian
nawaed lnenafiusned1luseul lnefiuynineunauas 8-20 6

= X = P ° = = : = A

nsAnEIANgNgNil AnwinenaziinalilFaumaudidsdannwululan
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prauAFaAaiuiulain uavsnmseuAioiy Nalinvesilsdmniaurisaunnsnanu

1 v il 1 o = = o Y a a d? v dl

at9leting Gewnlavinnisinenluserl eravinliiinauianainauld Wasainnis
wasuulanFuuaesidawiazatinenaduagiuggnia  uwlunisAnmenaes Shulman
(1987) anudnils@niaslaluana Gyrodactylus INNNINTIGA TeMINBABUNENLY TNLAD1
WOHNIAN  FINLFHIMULASAATINIY MAsAINTulszansTestls@ndes | anad uaz

dl A a o ?.l/ =8 a = 1 o Y a
AanAININAIgA RauNgAANEY AstiunisAnsls@nluseut] azvinlilideyatiinges
dsAnafintiu -] anysalieeanefazirlluzauinauaaunainuaisvessdnlulan
psauAiuReaiulanin ldun dardsnzans uavilansrempsauniaiudandn Toun daiud

wazdainawaaale
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UsAndinuludlandanzan
Phylum Platyhelminthes
Class Monogenoidea
Thaparocleidus sp.7 (mwﬁl 36)
Order Digenea
Family Bucephalidae
Genus Prosorhynchoides (Syn. Bucephalopsis)
Prosorhynchoides sp. 1 (mwﬁl 37)
Prosorhynchoides sp. 2 (,m‘W‘ﬁ 38)
Phylum Nematoda
Family Physalopteridae
Subfamily Physalopterinae
Genus Proleptus
Proleptus sp. 1 (ﬂﬁ‘wﬁl 39)
Family Camallanidae
Genus Procamallanus
Procamallanus sp.2 (ﬂ’]‘W‘ﬁ 40)
Phylum Arthropoda
Class Crustacea
Subclass Copepoda
Family Ergasilidae
Genus Ergasilus
Ergasilus sp. (mwﬁl 41)
Family Eudactylinidae
Genus Lamproglena

Lamproglena sp. (NN 42)
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Thaparocleidus sp.7 (mwﬁl 36)
NA1387984 1192 I0E3T (2546); Gussev (1976)
1i19anmuy
Wuls@nsouuulunguiniuaiy giseena wuu ardala dAaueng 0.315 (0.28-
0.35) HadwAT HANNd1e 0.0915(0.087-0.096) Haawms aa eafunugilld daaan
@a eafunuasn Wudiuaesaniuuas § 2 4 sdeainqeiuuasiudouresnevien §
dneninasd sieanpeveniudinasmaenasuazaddnsseduionsaniugos
& 7 uwdrazuaneaniuiauanld 2 uauelinissinudrauasnisinuaresasiuaznay
sdenfuEnAX BN IeedEn Trea¥slsiod nszanuagiafa
andauiaasnniszinns 1 11 3 2asaNeasia aznulayaines aasunu iy
aftnzildlunstaineanznaniiug alszneudaevialanamed SenunizeBeouwan
IAuuiaumralAnNgn 0.033 (0.029-0.038) NAAINAT WAZLAALTATET NANWIEARNE
A3RAUNALGAE 0.002 (0.017-0.018) AR

NPWINeIaasaRlanALawAas 1 f1 NAnwUzUNUaanAd1eauTanie lu

dsznavssanenmalug) 2 4 anedn 1 AueresaNasdiuly 0.051 (0.045-0.057)

u

FARNAT AINNENITIRIANDAWUBN 0.051 (0.042-0.059) Haawms UarganalAseng
dszanns 1 Tu 3 doupesuvivans anens 2 gnEnRAfLYNAINE979 HANN3NY 0.0316
(0.0312-0.032)RaaLNAT WAAINEN9 0.00267 (0.025-0.030) HARLNAT AIUATNANIBILYN
AN I NB B NANTREN AU dNBTUIALEN AxH filament LaTATLANEAzTEIuAN
#H filament agszndng 2 lu 5 1evane uazassarzaziFaaunan |yl inner root waz outer
root Hu1naluninan sau opishpator HuanuinawAdnIeuIm 14 au

) 1 QII -Qll A

AVMUAND TRan

aunulsdnnnuludan 1 69 3-10 fa

AuUUaANLLIRR 89 f7 AN 180 F (49.44 ilafifus)
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AW 37 Prosorhynchoides sp. 1 (10X) nW# 38 Prosorhynchoides sp. 2 (10X)
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Prosorhynchoides sp. 1 (mwﬁl 37)
NA1781989 Hoffman (1967); Bykhovskaya — Pavlovskaya et al. (1964); Schell (1970);
Overstreet and Curran (2002)
919 19AN 1LY
Fauran wuupdneluld faena3 HaAnenqlszanns 923 (810-1230) luasan
ANNSNG 466 (411-535) Tumsau Tmﬂﬁmmn’?m‘lmnﬁl@mm'ﬂuﬂm\‘mmﬁq ANIUNA

BNAZIBLANABAFIANNNENFY HANENNTaMNNLszaN 5 (3.4-7.5) lumAsan Hadeay

=

dl =X dJ 4 % % dsj 1 v v 1 1 =3
Nl lunstiainzasaansal AENATNLUBBYNINATUNUIGA Q91T enan aun MIMQ_’IM@\?LMU

a

edaan didusngudnaatlszann 100 (93-112) luaseu Tdl tentacular appendages &

v o

deailarestnegidnmassluaisaesasin A ldianeunfugesne Hawieenn 558

(497-596) lumAsaw N3 110 (89-117) lumseu {53l 1 AU guswAeudenan Hidum

o

AuENA192WIA 120 (101-133) Tuasew Saldatmlladunstazeegdniuaiuim 2 41 Ing

= o o

Anunzyiaanalaualndiaeiy gidanan awalndpesiuiala Tnadawia 122 (113-130)

=

Tupsau Tasagnieiudnmesansin nesuinadadnetingluussaadinsauiug a0

q

428 (397-491) lunsau nd1e 68 (59-74) lunsau N luilsznaudiag seminal vesicle uaz

prostate gland daditlanavaasaunugatnIsiuinauesn saxldund (vitellaria) § 2 fu
1 o % . o o 1 % ¥ o a % ¥

wsiazdullszneusiag follicles AU 14 §u Taaegn1adnuninaessinUsuua Ui
al dJ ] v v o Y v [

muscular sucker # uterus @agiN9FUTINERs muscular sucker Mlfasuina ey

q

Feneluu ldanuIuNINTelIwIAeg 12,1 (11-17.2) luAsau nde 5.2 (4.8-6.2)

1aal o a k% £% 1l a o 1
Tuaseu ladaumna uaviBnnsuningaaedlddl knob Hdesdudn (excretory pore)
BENIAIUNNLVDIFI
o 1 QII o 9
ALUNANY  an'lE
c @

AULANANY 92 61 a1 180 Fn AALTlu 51.11 Wafidus

uaunnulsdnlullaiusazsa 2-15 6in
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Prosorhynchoides sp. 2 (mwﬁl 38)
NA1781989 Hoffman (1967); Bykhovskaya — Pavlovskaya et al. (1964); Schell (1970);
Overstreet and Curran (2002)

Rl ENATAN R

Faurdan wuupdneluld faena3 Hanenqlszanns 918 (881-1181) lumsau
ANNNANY 365 (312-461) luATaL ﬁ@ﬁmzmﬁum?ﬁmLmﬁﬁ'\‘i&’@u?@uﬁfmnﬁﬁmﬁ@@g
nasuntinga Hgdnan maluginessinlidaian Sduigudnatlszinng 182.1
(158-190) lumsau il tentacular appendages ﬁﬂimLﬂmmﬂ'm@fgu?mmufiﬂummm

v o

andn anlduanwuzlugenng Haunnen 530 (467-546) lumsau ndne 245 (196-312)

1 1 17

Tuasau J39ld 1 du gUdeAeudnanan whaugnasaun 120 (101-133) Tuaseu Sald

o o

agtadumyaEIagTaiuaIuIL 2 du Tnsdmeyivansiawalndiaeiy gidanas

u

analndpesiuisld Taadawn 122 (113-130) luaseu lnsagnieiuinaaesansin v

o

pnuinafaNgetene uussaadunsAuiig 110 428 (397-491) lumsau N9 68 (59-74)

&

Tupsau neluilsznaudag seminal vesicle ua prostate gland dasitlnvagcasaLRLg
1 2 £ o 1 1 . . a [ % 1 [ 2 . o

agnsUinanesn Aexlduss (vitellaria) § 2 44 usazduilsznausog follicles A1 14

du TneagnesnuntinaesfatFumauienes muscular sucker H uterus TNBLNNS

¥ 4 o Y ¥ o dl 1o dl =

Auineued muscular sucker lUglsfuineaasdune  aenneluusqldanuauninaad

wRE1Y 121 (11-17.2) Tueseu nde 52 (4.8-6.2) lumsau ladduima uaziisiang

¥ 3 1= SN o ! 1 ¥ % o

snuingaaadladl knob Hdesdunng (excretory pore) BYNNAUTNLIIBIFY

o 1 tzll o 14

Aouvideny - anl4

Auautlanfiny 90 Fn a1 180 fa AaLTlu 50 wlafifus

auounwulsanlullaiusazsia 2-15 sin
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Proleptus sp.1 (m‘wﬁ 39)
BNA1387984 e ng3 (2538)
91919AN LY

ﬁ%@ﬁﬂwﬂmqm’] Coronilla Beneden ; Spiopterina Beneden

'
AaAa o o o

Unndl lateral lip 2 64 uslazduasifugiauagnioduly uaziAsiudndasg 2

o a < 1 [ o | ! % =)
#1 diaanAalan | naanavnTLlNiu 2 doudaau unaanainisgiunanulile Lay

Aa o o o

UABABNMNIRIUFIAN FIE Uaamalaailunasn daumainng (caudalalae) aviFaFUNE

=

1 | 1
a

aa y A = a aa 1 a o o o [ 1 dl
NNNTY 8-10 A N WT LALLA LANNA 3 A LL@ZNWQ‘EU@NN@MHMN °] e ] B

%

TAINNTUTN 1 AU m”‘wmmmmimmmu LL@“’LLJJS\IﬂL‘]_I‘ﬂu’W@@/N lfl/’)l,flﬁl

nsuiin enagnavuiudule Tadauindn waenmniisdeuatnialy wufuile@s

v

atlludesiiasinagnnadoaznialureslavnalneg  doulugiinuazanilusenan &

'
|dd LU

v A o d a d & a Ao A
EIAL 7] UNNAA LL@"’W‘LI[F]’JLIF]NQEIVL NLEBRRNAE LN@"EmLﬂ@ﬁﬂﬂ@ﬂﬂ?@ﬂﬂ@ﬂ‘]ﬂﬂé&ﬁﬂﬂu

q

I ] 1 (-3 Y o dl v aAaa 1 (-3 |
N Auaene1sdiusananaiulidn ”Lummzmmmqmﬂq%mmﬂuﬂ@@ﬂ

'e)
=)
—_
.
2D
L
o
2So®

o 1 %

a ¥ J o ! ! dll a ¥ 1 16 1 ael/v 1
AUN1UANAUTANIIAIUB Y 7 WIREU mmmmmﬂuﬂmmmiu% u@ﬂmnumwmfﬂu

u

|
A = ¥

NAAREINITRILAINARTHARY 7 Bnsae
ana Proleptus wananazwuat luaduarnialudesies Tulainsegnudaudn
ﬁawmﬂ‘lumzmﬁ:mmm@zéiﬂ“l,ﬁ‘*nmﬂmm‘z@ﬂﬁ@uﬁmﬂumm Wi wandanaanyd, dan
< 1 o aa A % <
nsziuu Windauresiaanaadaiaun N3uiin 2 duan °
o 1 dl o Y
ALULNANY AN 14

1 v
AULaMINLLIAR 5 Fin andandanzanarianug 20 Fia Asidlu 25 wlafifus

uaulsdnnnululaiusazsa  1-2 fn

1908

D)

AnuUza8g Proleptus sp.1 Mnuludandanzanaunansieann Proleptus sp.2 Tu
Uannawaeaiiasainiidauaaslaanaa (collar) Aawdnelvnnndnaedludanawans uas
douresdaanaelutlandanzannazelu 2 lu 3 aasdeuinaslutlainamaesazatlszunn

1 14 3 UB9dIU
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AW 39 Proleptus sp.1 (N. @3 1. d9unereasaiile)

QWA 40 Procamallanus sp.2
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Procamallanus sp.2 (m‘wﬁ 40)
LNAN3819BY Yamaguti (1961)

ANEUEI1919

v A

lunwenidonan a1daenaGEen desilin ddnwuegliadas (barrel shape) vau

o 1

fruntinresdesinudnidusen 2 asw TudesnGuulifidu Nguvesdesinilss

q

(buccal knob) 2 siuEinRATURaanaMIIduuEn ludaeglansdny nlsafntunaanaul

dounnepdnaiudeannsieciuus liiduddesiuiase uasneimisuiisesnilusesdon

o o

dountiianwaziiundnuila  WuwieasdeiuniaauaIniIsdiunastalansaiziilusan
NaAlUAINAINNLIITRIAFD
FE 1At lANaNININAIuied 1uIA1898769 0.12 (0.1-0.14) x 4.1 (3.8-

o

4.2) dadwns atlgasaldvindu Anuuewadn FAFUANTanTnnNgIg 3 4 uazuamnang 3

A 12911n2uIA 0.02 (0.03-0.04) x 0.03 (0.02-0.04) NARNAT NARABIUNTEIUNANNLLD
211m 0.04 (0.03-0.05) x 0.3 (0.25-0.35) NAALNAT UaARIMT4IUEaNTWIA 0.05 (0.04-
0.07) x 0.6 (0.55-0.65) NAGLUAT

v A =

Fowdle Jawialugndnsag Uaneauienselulfse auinesasa 0.2 (0.18-0.22)
x 8 (7.1-9.0) NaaLums dav1nuum 0.05 (0.04-0.06) x 0.045 (0.04-0.05) NAALNAT UABA
mm@muﬂﬁmvﬁwmm 0.07 (0.06-0.08) x 0.4 (0.35-0.45) NAALLAT NARARINNTEIUFADN
211A 0.06 (0.05-0.07) x 0.9 (0.85-1.15) NARLNAST gLﬂmimmﬂmﬂg’ﬂi:mmﬁmmqéﬂﬁq
Uanameginee fhadn I fluaanun 3 6u
Fusmisfing a4

uULaINULIER 73 67 ann 180 Fin AnLTlu 40.56 wlafidus

auaullsdannnululatusazsa 1-2 6a
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Ergasilus sp. (m‘wﬁ 41)
Bna381984 s g3 (2538); Yamaguti (1963): Bykhovskaya-Pavlovskaya et al. (1964);
Kabata (1979)

71919aN1HNLY

dsRennulinudag wuewizdads faenaigen dausuaesaidaiaunnlnnjuas
Aot < Gradnadiuneuing ANe1atefIflszinn 1.05 Hadwne a1sutisesnidu 3
douAndouio (head) dauan (thorax) uazdduies (abdomen) FUNTINGATBITINUUIA 2
A YUIRALINENNEEINAMNENNLTTNIL 0.16 Hadwmg uwiveanduldeswiaun 6 Udeg
wiazlAaaNauANLANFANAULAe9R 1 819 0.04 Jaalums 319 0.031 NaAwNAT Uaeh 2
£19 0.03 NAAWAT NA19 0.027 Raams Udeed 3 €19 0.019 Raaums ndna 0.023
Naawms Udean 4 819 0.03 AaAwWAT N319 0.02 Aadwms UAa9n 5 819 0.024 NadLumg
n419 0.017 Hadwms Udesh 6 819 0.02 FaAWAT N319 0.014 NARLUAT UUUWIAGUINT

al =l 1 dd” o 1 ¥y 1 o dda/ 1

YUAZRYA FENINTR (setae) ANMUIUNIN WAALEUNANL1ILANFANNTY UTNNIUTALAR
Udasfaziffununuanseiugog Taaldash 2 azdiBuinuaesuianinign aauildas
a PR g dl
1 6 AzHUIUNHAINENININNGA

wuana? 2 Hawialugiudauss andseannns 1 T 2.3 aesanuanadou annnla-
58UIA (cephalothorax) saxfudauan wiiaflu 5 1deq UdasgarinaaslidnwuelAwey

¥ all o v v 1 v a o leld v all a a v

2NN NN LIATINY 2 ATe9uAas AN ARA Y9N 1 819 0.034 HaALAT N34
0.06 NAAWNAT Udesi 2 819 0.075 RAAWAT N34 0.055 Nadmms Ufesd 3 &1q 0.16

&

FAAWAT N9 0.045 HAALNAT UAIN 4 £1719 0.1 NABLNAT 1919 0.024 NaALNAT UReN 5

1
a aa

211 0.065 HAALNAT 1919 0.008 FaALAT Unagudsuuangi 2 § Himes a1t (medium eye)
1 fUHANINEN 0.023 HAGWMAS N9 0.26 HAAWNAT BELEBIAMIN

douiauarenddesusn 7 wnsddessoniuduanviaseuss  HAuee 0.4
Hadwumg N9 0.27 Jaamas antanagaaesdouinasnndszinn 3 u 5 389ANE0
awvilasause azfsesdudnliidnies Wondiidanunde 023 fadwns doud
siaanseaitaziimnundwiasndnludosusnasszunn 0.24 Hadiumg

siaanisvinlasausaidudauen Gediduuilfesildlfuiudauiamiens 5
Ues Ukesusnfinunalunfigauazees < inasaufislfed 4 Ukesusndanuenn 0.09

FAAWMT N9 0.19 NAANAT URAIN 2 8119 0.072 FARLNAT N34 0.16 NaANAT UFaN 3
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£ 0.065 NARLNAT N19 0.125 RAAINAT UAa99 4 8119 0.049 HABLNAT N34 0.1 HABLNAT

-

aaed 5 Wuldesduiug (genital segment) AAANNEN? 0.051 RAAWAT N4n9 0.084

9

wRg Hezaneden 5@ AN 1 - 4 Uansusnidly 2 Aa (biramous) 31378 (rami) 19991

a

)
>
)

AN 1-3 8 34 AN 4 {248 41 5 Uanenflufiaman (uniramous) H 3 1a

a a

v 1
siaanntdesduiugiiudouies Nudesianun 3 Udes Udesn 1 - 3 Haonenn
IndvAesriu Udash 1 819 0.024 Hadwms N3 0.056 Haawmas Udeshn 2 819 0.016

a

Haawms N4 0.047 Aadlms Ufe9N 3 819 0.024 TadLAT N9 0.04 AadAwas Udas
AAVNENIZENA 1 ¢ ABUNWWIY (caudal rami) N919 0.03 HAAWAT HANENWNAL 3
UdasgainesauniuaaiaNe9lszains 0.191 Haawms

o 1 dl dl A

ALY SN

uULaINULIER 57 9 AN 180 Fn AnLTlu 31.67 wlafidus

auaulsdannnulullanusazsia 1-2 6in
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A 41 Ergasilus sp.

DN 42 Lamproglena sp.
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Lamproglena sp. (m‘wﬁl 42)

Bnd381984 1se Ind3 (2538); Yamaguti (1963): Bykhovskaya-Pavlovskaya et al. (1964);
Kabata (1979)

919 19AN LY

UsAnAnuiusaile fasnaiFen HAuendlszanns 1.9 (1.8 - 2.1) Radlumg ansa

1 =

wivaeniily 3 douRediurin dduan uardcuiies AUNTNgRIBIiaNIUIn 2 /A AuINd

a

Auene ldiiuanundsaasdauia Taulavunalvn) danauvan SAanuene 0.152 - 0.163
ARRIE uuqm@'ﬁ' 2 T Hawaluandivuansusn enatlszanns 1 T 3 199078871
dounnnlaselsasanniuacuen Uszneumieilans 4 Uaes ﬂé’mLLmz%uLﬂugva‘ﬁum a
ANEING 0.06 TaAwms U&adf 2 811 0.08 Aadiuns Udesh 3 619 0.09 aaluns Udesd
4 Fansosziduraduuranldliuniginzidntinu Aaue1adseann 0.12 Jadluns a0

dquinazantaaausnraniuduannnlaseuss JaneuzAeNianaN HANEND
04 [adwms 9 043 fNediwms  Ukesenfimdessniudulfeudenfigdsady

N99NTEUAN AANENT 0.51 - 0.532 HAALNAT N419 0.43 - 0.49 adAAT Hszenaman 5 ¢

a

TeangU/lvReiesiadn o Bueenun Havneadszanns 0.04 Hadmms

=

Aaandluaniulfasduiug deliawinlun) €19 0.152 - 0.2 Radlums n419 0.21 -

9

0.25 Hadwms AnelitedldEoaiuunainen (uniseriate) AMBBRInsldwazFuinsla

a

Tugeazupnsingiueanhl Aouennvesgelalszann 0.57 - 0.82 Hadwwms UEnnlalugg

fraws 6 - 12 Tu laluuugauazludnegeareudranasundiluguy o Gadnemzaeudng

siaandesdauiugiiudouios uiazildesaesdouiasazidensauiuiiluldas
\PE HANENT 0.85 - 0.87 Hadwm? deusiuresldesiesaziauniuazeas o (a9
< ¥ = & oA =
Wnasiunening Uanegadszaned 1 g Asunuue dAdiNenatsziind 0.07 - 0.076
Naaumns
o 1 dl dl A
AWMLY TLviden

UL ANNULIRR 50 Fin A1n 180 Fn AnLilu 27.78 Llafidus

uaulsdnnnululanusazsa 1-5 6o
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A ! ) ) , ' = : PR
A190NN 26 AN Incidence of infection WATAN prevalence 2a9U3AnuFAazInaNNL 1

andanzanm
Phylum TUAUBILIIAR Incidence of infection prevalence
Platyhelminthes Thaparocleidus sp.7 49.44 6.5
Prosorhynchoides sp.1 51.11 8.5
Prosorhynchoides sp.2 50.00 8.5
Nematoda Proleptus sp.1 25.00 1.5
Procamallamus sp.2 40.56 1.5
Arthropoda Ergasilus sp. 31.67 1.5
Lamproglena sp. 27.78 2.5
* YUNEILAR

Incidence of infection Aa ANFatavIasaINLLsRALARzTA AMUIIAINgRT

Incidence of infection = anunuFlaINNUsdmLsaz e

auulan

prevalence MHN8D9 AuauLlsAnusazaiannusala iRl 1 Fa AMuInAIngas

prevalence

o o/ =) dl i’/
3119 UA218913RAN N UL aviavue

o o dld a
RIUIUFIUBIUANNLTAR
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UsAafinulutlaiug
@Hﬂiuﬁﬁmmmﬂ?amﬁwﬂuﬂmuﬁ
Phylum Platyhelminthes
Class Trematoda
Order Monogenea
Genus Thaparocleidus
Thaparocleidus sp.8 (ﬂ’]‘W‘ﬁl 43)
Thaparocleidus sp.9 (mwﬁl 44)
Order Digenea
Suborder Prosostomata
Family Bucephalidae
Genus Dollfustrema
Dollfustrema bagarii (ﬂﬁ‘wﬁl 45)
Dollfustrema sp. (ﬂﬁ‘wﬁ 46)
Genus Rhipidocotyle
Rhipidocotyle sp. (m‘wﬁl 47)
Genus Prosorhynchoides
Prosorhynchoides philipinorum (ﬂ’]‘wﬁl 48)
Genus Prosorhynchus
Prosorhynchus sp. (ﬂ’]‘v\l‘ﬁl 49)
Family Clinostominae
Genus Clinostomum
Clinostomum philippiensis (ﬂﬂ‘wﬁl 50)
Family Gorgoderidae
Genus Phyllodistomum
Phyllodistomum sp. (mwﬁl 51)
Family Cryptogonimidae
Genus Metadena

Metadena bagarii (,m‘Wﬁ 52)



Family Opisthorchidae
Genus Opisthorchis
Opisthorchis sp.1 (mwﬁl 53)
Opisthorchis sp.2 (ﬂ’]‘wﬁ 54)
Class Cestoda
Family Amphilinidae
Genus Gephyrolina
Gephyrolina sp. (ﬂﬂ‘wﬁl 55)
Phylum Nematoda
Family Camallanidae
Genus Procamallanus
Procamallanus sp.3 (m‘W‘ﬁI 56)
Phylum Acanthocephala
Family Polymorphidae
Genus Arhythmorhynchus
Arhythmorhynchus sp. (ﬂﬂ‘wﬁ 57)
Family Rhainorhynchidae
Genus Polyacanthorhynchus
Polyacanthorhynchus sp. (ﬂ’]‘W‘ﬁ 58)
Phylum Arthropoda
Class Crustacea
Subclass Copepoda
Family Ergasilidae
Genus Ergasilus

Ergasilus sp.2 (J‘]’]Wﬁ 59)

116
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Thaparocleidus sp. 8 (m‘wﬁ 43)
LBNANTBNIR Yamaguti (1963); Bykhovskaya-Pavloskaya et al. (1964); Gussev (1976);
Lim (1996); Lerssutthichawal (1999)

213 9ANTRLY

Hutls@nsouuunaniuiuag gudeenn wuu a1dala Hacwenn 2118 + 0177
Haawms N34 0.131 £ 0.012 FaAWATAINAIAL Uanagauasdowidansuiiuaan 2

= v a o 1 = '8 [ o A

aou Haualndpesiu usazaoull 1@n easuny asuar 3 du Anwoegilld Hawieag
0.021 + 0.011 HAAWAT N919 0.018 + 0.008 HAALNAT ABAINAIUUDY LA DDFUNUAINI

) o < N ' ! o = YN o A Ay -
azifludiuredqniunas delley 2 @ Ngruuivlaziaua lndineiupaduE 1A
nawdsziins 0.003 + 0.001 HadwWAT daaNanfuuasasNiaziludausesneenl
Anwouznanuy  HawaduenAudnany 0129 + 0.033 HadwAs JEWnan aafuny
nszangagldnnme 2 49 wesrevey seainmeueniiudiurasiaenanng uavanld
Aeazsiailuensaaanidugeed o udaueniduuauanld 2 uaus lunedudrawazan
PRIRFLAZNNTANTULBNUA WA E19981F7  LBnuRaunaafalsanldumag esyn
nazaneagiialyl

andauiaaanntszann 2 w5 a89aNE198A aznulawames asfunu
) o o o= o &= o ) = S = )
Huedansildtimnizanznaniug milsenavsqevialanaines uwas wenmates N1 €91
w0aialAyaneTHANEUTARNEgIgINsINTEUaNIUIA MG (large cylindrical sac - like) X
WNAALNEID 0.116 + 0.008 HAALNAT N9 0.078 + 0.003 HadLuAT LTndoullaneues
' = o ! < ¥ ¥ ! v o
vialanwamesazdansuzyuiusguauaanadagniladensauinviald dilszanons 22 du

a A a o 3| 1 a a o [=] ] =

UAT HANEIATET N NANHULITIULHULITINUATNAHAN U U9 HUUIAAIINENT

o a A

0.057 + 0.031 NAANAT N34 0.01 + 0.002 Naawm? daailannlaun Jansenans o
IUIAAINNENT 0.045 + 0.012 HARLNAT N9 0.02 + 0.0005 NARLNAT S lNANHULNANT
JUUNAAINEND 0.084 + 0.034 NAALNAT N9 0.12 + 0.03 Naawmg Aaanielaifludan
1asdnume  Aanwuznans wialunndnfsliidntdes auieaeiuenn 0.098 + 0.025
TARLNAT N319 0.195 + 0.022 HAALNAT
v v o % = = I [~ o 1 =S [ o

NNANUNNEUBIRNAL HIANALENHAT LTz dqalun198mNNE 1 81 ANEELY

Nax3 JAUIAANNLID 0.18 + 0.016 RAAWAT N9 0.17 + 0.041 RaAwWAT Usznausasl
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1 %3 (-7 o/ Idl -7 v 1 al v
AUININNFNDEFTUNRY UAZANDAN 2 BEFNUTIRsaNDALIN HANNEMT89aNaA WY 0.066
+ 0.004 NABLNAT ANENIUAIANDAWUAN 0.051 + 0.01HARNAT ANENUBIFIANED

a

0.054 + 0.011 Jaawms snanasuluasyaNawa v uaziduntnniugin 0.02 +
0.002 NARNAT dausndnamuuanianeUzduanqlszunns 0.0056 + 0.0012 RAAWAT
dovlanaanaEennnaiiyg 45 aeAAusaaNe ANannTesdautlaaaNewiniy 0.04 +
0.006 NAAWAT LT 3 W 5 UB9ANENIANEILANNAIUTIT0IAN RSN NN AN
Lﬂl o % 9 a ol 1 a =
gugnreenannianediear 1 W@ wasanuiiacnendldinuane1aeesdna lned
ANNENT 0.079 + 0.008 HARWAT AULUAATBNAIENDAENUTUAIWNNAN LTI
ANWRLNTUNALGNEENGN patch HANENRLsednns 0.004 + 0.001 RaduAT 4Ne
eaasdegnaadoaurisningse delauinlugldnsueadnanszgn Suasiing
u AananelALanties JAannen 0.052 + 0.005 Nadlumas N9 0.009 + 0.002 NAAWNAT
AouaNaATNAD9 AR NNAUTaIRIu AENNdIaNaALINUsENN 2 Wi HANINEN9T99
anas1uli 0.035 + 0.003 NAALNAT ANNENTANANAANUUAN 0.028 + 0.002 NAALNAT
ANNNENITRIAIANE0.035 + 0.001RARINAT UanzanelanmzEute1n a1alszann
0.018 £ 0.002 HARLNAT 7NN 45 a9FAUFIaNe LTl 3 W 5 189ANNEIaNe LN
dMrreaNeaINn IRauuAtug1neanansdaNedneas 1 @R uasianiueinaa
anldiifiupnneueans Tnaiaauens 0.019 + 0.006 HaAwWAT Anavisaasdnegnia
Y . =< o " e \ o o o . o o
ARLIUVINANNEIN BedlgUeanwuiiuwisenaadeglsian (V shape) Tnedouianuanasian
AeudseauaslALANTee WiaR N99iAINENY 0.076 + 0.001 RAALNAT N1 0.004 +
A a a ~ o o o ) Y y
0.001 Haawms UFseuleRauanmasizanuInIuIaan NEgUAaeANgau
(demarcated handle) a1uaw 14 &1 {31/319 2 2WIA ABTWIA 0.010 + 0.001 NAALAT
U 6 7 HAT TUIA 0.014 + 0.004 HAALNAT AU 1 7
o 1 tdl dl A
FALVLNANY  TvRen

WULaINULIER 101 67 a1 120 6 AALTW 84.17 1wafidus
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dl ' % a g o A [
i 43 ananelassairenialulanauan Lﬁﬂ?LL@ZﬂQﬂQZ@UWHﬁ;ﬂﬂ\?

Thaparocleidus sp. 8 n. opishaptor, 4. copulatory organ, A. vagina
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Thaparocleidus sp.9 (m‘wﬁl 44)
LBNANTBN9R Yamaguti (1963); Bykhovskaya-Pavloskaya et al. (1964); Gussev (1976);
Lim (1996); Lerssutthichawal (1999)
el PANAIRIT AT
Hutls@nsouuunaniuiuag guswen wuu a1siala dp0anenn 4 + 0.7 Faawns
N34 0.5 + 0.3 Haawms Uaagraasdruiaidnsuziluaeu 2 aou JauialndiAsanii
usiazaeud 1am aasunu aauay 3 du Nanwoieglld Hauieenn 0.025 + 0.007 Hadwns

314 0.0275 + 0.002 HAAWNAT Aaandiurenan aafunuasiiaziiudauesqyaiuuas a9

ag 2 4 2egauuiy Jawslndpesiuae Jauinduligudnats 0.025 + 0.002

U

it}

Hadwmg dnanqafuuasasiiaziludaureneves Hanmuznanu Haundurigud
NANN 0.17 + 0.03 HaAAT WULEWIAN 2R5UWNY NITAEDEUTIOM 2 119289Aanatl Faan
pavieeiiludiurasraaneag uazanld Geassaduenseasnfudosdu wdouandu
A ld 2 wans lunnsdinudiauazannaesasauarideniuLTnnsuingaedai s §
slanaisldunaastyanszansagiafannlineiuadaaznialulidaian
andauiasnilszin 2 lu 6 1esAuenaasia aznulanames aasunu
o oy o & & v . a4 Ao @ 1 ey v oo
aduns dtanivanisnaniug sedsznavsaevialanaimes Aanwuziduialiapdnesiog
(C shape) AaUangLNUeanAaeU NLAINAINENY 0.041 + 0.123 RaaLuAT N34 0.005
a a a a A o | 1 ! <K |
+ 0.003 Haawmnsuay wenaanes wa Nanwuziduutiuenansanatadusesdanmiaiduuug
P9 WiLvielANaIMes HauIAAINENY 0.03 + 0.006 HadWAT N4 0.062 + 0.017

AdA? daatlnnnlaun wazviaonlaun waswivlidaiautiasanni ldLasuunnungzanasin

22D

o [ %

SlaiANHULNANT HUUIAAIINENT 0.0275 + 0.008 RaAWAT N319 0.02 + 0.003
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Nadns saanseldidudonaesdnme Saneuznant wwnalugninflddndes Jauna

ATINEING 0.04 + 0.003 HAAKAT N9 0.052 + 0.003 HARLNAST
2 ¥ o o = = o o 1 =2 o a o

nsuinerasasa dlafauawmafiduadanvdqsluntstianig 1 eu Aanwo

NANT 217 0.337 + 0.053 NAALUAT N33 0.287 + 0.123 NaAwWAT Usznaumaaaauuny

A a o (=l 1 1 b 1 1 [ o

e lngyiseanadansuniuuvisginsanszuandaulanelise 2 ¢ lnaguanagfinumnas

I-dl % v 1 ¥ o 1 1 Idl ¥ 0%
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Wi ANDALINIANNENNTBIANDATWIY 0.0438 + 0.0043 HAAINAT AYINENITBIANEAY

1480 0.032 + 0.002 HARNAT ANNENTRIFAIAND 0.038 + 0.0024 NAALNAT TINANDAN1 11
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a

waryARan vnjuazudauseiimnanugna 0.014 + 0.0024 TaRWAT dausNaNasIUUaANY
Anwnuzduglszanns 0.0025 UaEaNeENEINYN 45 aaARLAIANE AYINENITDY
dnutlanaanalinty 0.0175 + 0.0021 JaAAT ANaWiEueeananfaaNadneay 1
¥

WunuTans 3 T4 5 289ANNE124Ne LA N UHRITa9ANEAINT WATHANNWTNANNEND

TdifiuAuereanalnalAINene 0.015  0.0025 HARNAT FULUAATDIAIANEALH

1
al [ %

= | dl <3 d‘ a = o 1

patch NRANwsIduzlamaeNIUIAaN  TILTRMRAULANEAZRANE UL AN NN
WAN 219 0.025 + 0.0004 HAAWAT ANoTNaRTNgNEARILYINANI9Y Teilaualug)
ANMOULARIENTEAN FIUALTINENY AFNANIALANTRE €19 0.027 £ 0.003 HARNAT N9
0.005 + 0.003 HAAWAT AUANBARIN HANENNTB9aNaA Wl 0.03 + 0.002 HaALNAT
ANNNENIUBIANDANULEN 0.02 HARNAT AIINENITBIANEND 0.025 + 0.001 HNARLNAT
UananaldnsuziFansg 81915e8n0 0.016 + 0.001 HAALAT 133 60 BIANTLFIANS
ARawwitiueneananfmanatneay 1 1@ Nuon 3 lu 5 1asaueane duaingdau
WreaNeasNIuaziamwilAnenliiiuaNeteane  Tnadaoinen 0.011 +

a a :j/ ¥ =2 ¥ ' 4‘ = ! o | !
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o o . Yy vy o = v o = =

14 du HgUsepdnusndey Inareuunuviannaizuialndipsaiuineinnuetiags
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Dollufustrema bagarii (m‘wﬁ 45)
LBNANTBNIR Yamaguti (1970);Yamaguti (1971); Velasques (1975);
Moravec and Sey (1989)

91T NAN LY

o

Wulsdasauuunanlaaundedoaciainizinesduinoaiiuiuda (rhynchus)
°© o A o = °© o ¥ 1 = o o A =
aFalAnEUzNaFEa latan LAfdINnEn ABUINNEEIEININ ANFEIUIANAINE D

£ 1
1.43 + 0.35 Hadwms AMNNGNN 0.14 + 0.07 Aadwns udadunduilednemuzglas
1WALEN BYLTNLAEgATBIATFY HIUIAAINENT 0.06 + 0.025 HaANAT N34 0.056 +
a a a a v v = < A 1
0.025 HAALNAT LFIMUIALTTUTAAULUATINUINIUIALANGEENDE 3 UAY UseuniunIae

42 FUTALPUINTIUIAAINENILUTZNIU 0.005 RAALNAT LF0AIUNTNURIAIFIRNUIN

1
aAa o

Unaguasndszinne 2 w3 2e9aids  Tnsenizatsmgiuniansnicuauaindanady

daupaazivunnawialunindisnnenlnaguisamnaiiuinanues 0.008 HaamA9

= 1 a =

Wit adouinaassada liinuindnaguatian AinatiFnunnany adalaad

a

Wurnaudnanstlsyinu 0.05 + 0.03 Hadwms anldNaneulugeends adunsAunug

v
a o '

dsenavssilddnenznanissegwilednmzuaziniandeaiauaidnndidnne 5alad
LWIAANNET 0.075 + 0.024 HAANAT N33 0.068 + 0.007 HARWMATEIMEH 2 duiTesia
Tuasnn duusnaginanivldfauinaangnn 0.093 + 0.004 HadLms N314 0.085 + 0.005

Fanum? dundeasdnasuINaua lndAiuAauLINdANLNT 0.095 + 0.002 NAALNAT

u

n314 0.085 + 0.003 Hadawm? saxldunnszaaiiunguilszannawialug 1 ngu u1eARs
anautiailu 2 ngunielulszneudaanguaniaanilszunn 20-25 nqu agumiledvld uagn
A o | o 1 a % ° o ] = a dl < ¥

fanwzaadluaenszangseguFnainaaidaud launeimnmlin . dannelwsnlddos

14 laflauiaaainenn 0.025 + 0.01 Hadwwms nd19 0.015 + 0.03 Hadweas Hnaivedens

o

doelunsnaniugyiseguaads  aguTnun1esudiadauinauesasaidnsurAaudng

£11AUDNANLNLNURIB N AU 2 TaadaIAAIINENT 0.25 + 0.009 NARLNAT N9 0.055
a a v [~ 9; dsj dld %3 [~ 1
+ 0.003 #adwns neludsenausay gaAudaenRanwuziiugaglnsanszuen dauaeq

v [% '
o =S o ¥

1 dldq/ 1 o = £% dl o 90} dgj o Y ]
Aeangnuindanwuzidududen  uavviedninmedeinudinlunnsinigesiagidng
[ A [ = a ndl A o = <3 = | =
adenrduiuginalalnadeeenniauilia ewisen guiuresds uginsenszuen &
1 gy dlneannisinwneuinesalng o fuauiiia wesd

o 1 dl o ¥
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uULaINLLIER 31 Fiv an 120 Fia AsLily 25.83 Lilafidus

auaullsdannnululaiusazsa  1-152 fa

0
0.2 mm.
NWN 45 Dollufustrema bagarii QWA 46 Dollufustrema sp.
0
0.3 mm.

AIWN 47 AWanel Rhipidocotyle sp.
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Dollufustrema sp. (mwﬁl 46)
LBNANTBN9R Yamaguti(1970, 1971); Velasques (1975); Moravec and Sey (1989)
1i19anmuy

dutlsdnauuunanlpaufifefearianziesuiondhiduia adidnrnrey
M93RANINENY 2.56 + 0.14 ARLNAT AIINNENN 0.45 + 0.05 HaALums Sudaddnsniiiu
ﬂé’mlﬁﬂﬁlﬁqLLNgﬂ?iu@gu?mmﬂmmgm@%‘hﬁq HUUAANEN 0.15 + 0.02 HAANAS
AYINNT1N 0.28 + 0.02 HadwNAT L3neY < Sutaduuuazivuinawinligiey 3 wnod
mmmﬁ@uwiﬂﬁu%wm wuddnsuzeaLuuadealasunan  Tnadoulauaeg
wnuduadnusaslilseanismssnanudniaauardoulataaasuinazzaouas
WLINHAINENY 0.038 + 0.003 HAAWAT N1 0.0075 HARWNAT UFATLDNAEHUWIN
dszanns 48 du dnasunaviduninawinidnnszangetjseuFuda uazsnuAifianemny
pénenFansyansagiiafusreutunL s Fadauniindaudsaneuting il
wNusRafaNANFUzeu H1negiBnunanfaAeunI s uingsaantes Usyann 1
Tu 3 ap9a1faR I AEWNNANEINATG 0.24 + 0.05 FadwRT a1 lERANHTugINaFTIUIe
Tunjawneunstuda Jauinanuenn 0.94 + 0.21 RadwAT n19 0.14 + 0.02 AaALNAT

v
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0.01 HadLNAT ﬁuﬁ@m@gﬁmmmﬁmmmmmm 0.16 + 0.03 HaAWAT N319 0.15 £ 0.05
Hanwes sexlduninszanaegniiaild Nagnegusiniuretasam AN Qataiaetiision

NIFNUE8IEIUTN IR NAUIAANNEID 0.41 + 0.04 NARNAT N3 0.14 + 0.02

'
Aa o ada o
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naenszuanawa wajdlaeannisinuieudinesalng o fuauiina wef

i 1 dl o ¥ v a 6 dy dl dl o a 1 V% v dsj
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Rhipidocotyle sp. (mwﬁl 47)
BNANT81989 Dawes (1968): Yamaguti 1970, 1971); Velasques (1975); Lunaschi (2004)
91l919an Ty

Fuls@ndauuunanlaauiifledusdansitesduneaadituig anfidnmny
2193 AafvueUnAgustanaualdnASaIndnnaanansn uAauinaruuLnluas0
AUNEN AFNIRIAAANNENT 1.55 + 0.1 NadluAT N319 0.54 + 0.03 NaAWAT Futad
neurAdnedAne fuNunuuazudusgiiney 5 WAL TIUIAAINENY 0.23 + 0.02
Hadwms N9 0.23+0.01 Hadwms dnianmuznanesiszinns 1 T 3 289A98E77

o o A ¥ Co

adaRa AU AUEWINAY 0.14 + 0.02 Hadwas anldRdnwuzilugEIuAdunND

a
1
=

dnunzAaui 1 HaunANe19lsznn 0.08 + 0.03 Ha@awms N9 0.04 + 0.02 HAALNAT
FNlinanwuzAaudienanegilleduncuaziswalugnindunzilszanns 1w Taed
WAANENG 0.24 + 0.08 HAAWNAT N419 0.17 + 0.01 HAAWNAT AruNzd 2 AU Anwue
AoudenanGesaiuanRaualndipesiu Inelauinanenalszinn 014  + 0.02
Hadwms n419 0.14 = 0.01 Hadwms saxldusanszansatjiiladlidanwusAaudng
wdadlungy 2 ngu muflm‘lmﬁ'qmﬂiuﬂ?zﬂ@ué’qmz\jmmwifamiﬂjmwmmLﬁﬂsﬁﬁmz
sz 20 - 25 nQw mzﬂﬂ*ﬁmLﬂmqmmﬁﬂ@fﬁqGTqmﬂu?LamﬁwzgmﬁqLLﬂJ%u"Lﬂwﬁq
vsnannelwsnlldaeld gagefalanwuzidugeginsanszuanaauatizinmsnugie
299R167 HIWIAAIINED 0.35 + 0.08 HaAwAT N9 0.069 + 0.01 Hadwms el

o

dsznausnagaaivaiansaziiugglldawman  dovvessiengnuunnidnsaiiiuum
. = = a o = @ o o

819m9e wazviedmindedaeeniiauiia i panueeadsduginsenseuan

a) A 1% o

\Uaeaninauvingsa

o 1 QII o 14

Aaunenny &1 14
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Prosorhynchoides philippinorum (m‘wﬁ 48)
LBNANTBNIR Bykhovskaya-Pavlovskaya et al. (1964); Dawes (1968);
Yamaguti (1970, 1971); Velasques (1975); Moravec and Sey (1989)

91T 9AN LY
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o =2 =

Wulsdasouuunwanlaauniedaazdainizinesduinasiiuiuda  andngines
nszuanAeuditsenalnglanizafdauntin AN UL FEIARNEAIULIAIAD  LAZAINNID
faunlfenunnilediaufuaunesdis sfdaunamuen 3.24 + 121 adias
n3149 0.31 + 0.04 Hadawms Fuda Nanwazadedanes gdrnanliiszaned Hawndu
HAunaelazin 0.59 + 0.05 HARNAT LFIMIEL °] AMFIAIUAUATINWINIWIALAN
Suaumnanednege Taganiziinusinefuunauwelunnituiunduiasunad
mlszan 0.0075 Aaawes Hinegismlszanns 1 lu 3 1esansa aldianmy

TUneeNITRAUNARNRAUIAAIINEND 0.08 + 0.034 HAANAT N9 0.045 + 0.012

q
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o

Hadwms adtnsduiugilsznavsaaislddnunenanisegmiladunsuazisunnlndinss

o o

Uanuny 591a89UIAANE12 0.13 + 0.01 RAALWNAT N9 0.081 + 0.01 AAALNAT Souned
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2 fuatjFeaniuainanngnvesaflneivassduiaualndiassiu duusniauinmany

£ 0.16 + 0.03 AABLNAT N319 0.15 + 0.05 HABLNAT FUNFBINIUIAAINNLIY 0.15 + 0.05
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a a & a Aa ' 1 1 A o 1= a '
HafLmg N33 0.17 + 0.01 Fadwns slaxlauninszansatiniaislddansuzagilungs
2 ngnavnlugjuarnialunguauialunjissnausanguaniadndeasdszainn 12-19
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ngn Nagnasailusenszansagiofaanunninegagousauliauieisumlnang luss
Tdaeld guaefaianwuziiugeginsinszuendaudneitegiznusugisaesansi

FUUNAAIINEND 0.35+ 0.03 HAANAT N319 0.055 + 0.03 Aaawmn? nalullsznausns

L% [ % 3|

nuadidadansosiugegdldaunadn doussssiengnuuiniansuziduurienanss uay
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1
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Clinostomum philippiensis

WA 49 dauiaaes Porsorhynchus sp.
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Prosorhynchus sp. (m‘wﬁ 49)
LBNANTBN9R Bykhovskaya-Pavloskaya et al. (1964); Dawes (1968);
Yamaguti (1970, 1971); Velasques (1975); Moravec and Sey (1989)

91T 9AN LY
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WulsdmdauuunanleaundederianmiziiasdunaoiiEuia  adadnenicas
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NIINAITL unRAnEuzalanFauran e llEatunn s usazunod
WNLITTNIY 24 1 MNNUDIUUAARIUIA AINENT 0.04 + 0.01 NAALNAT waad 2 &
TWIAANNET 0.038 + 0.01 NAAWATUOIGATINEHIWIAAIINEND 0.025 + 0.01 HaRLUAS
daasntaziflunuinIuIAldnnIzangeg sa L Buta uazflaundifianynzadiainga

1 = 1 o 1 ¥ g v & %
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v
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a1dn s ldRAnwnsndugeginsanszuen eduavduiugilszneusaaiilddnsniznasasies
wiladnimy Jaua 0.17 + 0.05 HadLMAT fumed 2 dudnmuzAsudenanet Fessaiu
= v o o 1o o 1= a a %
asndawalndiAeiu duusnasidnannislddawinmanuen 0.19 + 0.04 Jaawwes N34
18 + 0.03 HafLWAT AUNABINIUIAAYINENY 0.19 + 0.03 HaAwms n319 0.18 + 0.03
Hadwms seanliuasnszansetmiiailaiuazdnens guaeiaegusinumasuinarasdou
Vinuanda HauinAneng 0.48 + 0.08 HaAmAs N9 0.21 + 0.05 Aadwmas el
sznausng guuila Janwuziiugeginsinszuan douaessongnuunn Lazviaantinbe
-dl a -QII a o a A oI/ o Z// () % o =2 o
aaziaeaniiauilia ewWIeN  NAgNIANITANLNALTIFMATLAZI N FAUDINasa
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guivvesdsiiuginsanszuen Wasennumuineuinesialng o fuauilia wes
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Clinostomum philiopiensis (m‘wﬁl 50)
BNENI8198a  NTNN (2526); 92 IWEF (2546); Bykhovskaya-Pavioskaya et al. (1964);
Yamaguti (1971); Velasquez (1975)

el PANAIRIT AT
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Phyllodistomum sp. (mwﬁ 51)
WWNANIDIBY BANNWNITE (2542); Bykhovskaya-Pavioskaya et al. (1964);
Yamaguti (1971); Moravec and Sey (1989)
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0.7 mm.

0.15 mm.

AW 52 Metadena bagarii



133

Metadena bagarii (mwﬁ 52)
LBNANTBNIR Yamaguti (1971); Velasques (1975); Moravec and Sey (1989)
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Opisthorchis sp. 1 (m‘wﬁ 53)
end38nada UsyIngs (2546); Bykhovskaya-Pavioskaya et al. (1964); Yamaguti (1971)
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o

AW 53 Awene Opisthorchis sp. 1 AN 54 nweng Opisthorchis sp. 2
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Opisthochis sp.2 (m‘wﬁ 54)
wndngendda Uselnds (2546); Bykhovskaya-Pavioskaya et al. (1964); Yamaguti (1971)
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Gephyrolina sp. (mwﬁ 55)
LBNANTBNIR Bykhovskaya-Pavloskaya et al. (1964); Schmidt (1970)
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NN 55 n g Gephyrolina sp.; N. dauntingeaasanso, 1. doumy, . 59l
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Procamallanus sp.3 (m‘wﬁl 56)

wnanIendda Usylngs (2546); Yamaguti (1961); Fusco and Overstreet (1978);
Bashirullah and Williams (1980); De et al. (1986); Moravec (1998);
Moravec and Scholz (1991); Moravec et al. (1999)
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Arthymorhynchus sp. (ﬂ’]‘wﬁl 57)
wndngenada Uselnds (2546); Yamaguti (1963 b); Petrochenko (1971); Arai (1989)
913 NANHILY
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AW 57 Awene Arthymorhynchus sp. (10X)
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Polyacanthorhynchus sp. (N7 58)
LBNANTBN9R Yamaguti (1963b); Petrochenko (1971); Arai (1989)
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Ergasilus sp.2 (ﬂ’]‘W‘ﬁ 59)
BNaI8nada UsyInds (2546); Yamaguti (1963 ¢); Bykhovskaya-Pavloskaya et al.
(1964); Kabata (1979)
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uiseenifluldasiomn 6 Udes Tnausazldasiamnefiunnsnai Udad 1 faanuens
0.030 + 0.0029 TAAWAT NA9 0.020 + 0.0028 aAINAT U&adf 2 FAsuan 0.027 +
0.0036 JaAwAs N9 0.020 + 0.023 AaAwms Udesh 3 flAwee 0.017 + 0.0012
fABWANA 0.020 + 0.023 1&ash 4 FAruens 0.03 + 0.0012 TaAWAT N5 0.02 +
0.0017 fadmms 1desh 5 flAwen 0.03 + 0.0034 JadwAs NF19 0.017 + 0.0012
fndns uazidesd 6 fANE120.017 + 0.0012 TadwAs N34 0.012 + 0.0012 AaAAS
wazuuuangusn lulsazdasaziauaziann Tneusazidufiaunnnnueneeaduad

1 o a dld 1 U o al 1 o U dl al
LANANAULAZLFI N HUIUIDILF AL ABIAHUTNIULANFANAL Iaglaaen 2 azdlifFunn

I v dl
ﬂuNWﬂLLNZHWQﬂQ’]ﬂ@ﬂ\T@u']
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wwanah 2 Hawialinjuazudeuss HAaneatlssinnd 04 + 0.05 Hadwwes

[ A

uiseenidlu 5 Udes anaresnausazildasiaualivintu fe Udesdh 1 facuenn
0.03 + 0.0029 §a@wAs N319 0.08 + 0.0046 Fadwas Udesd 2 fA2wenn 0.1 + 0.0058
AR N¥13 0.06 + 0.0058 HaANALART 3 FANNana 0.135 + 0.0076 DaAINAT NN
0.037 + 0.0012 fadwns Udedh 4 FAruenn 0.1 + 0.012 RadLums N419 0.03 + 0.0029
faduns uazddeddl 5 Ukewgeineidneoslfsedudy Sanmenn 0.05 + 0.0058
Haawms N3 0.025 £ 0.0036 HAANAS u?‘mmuﬁwmm@'ﬁ 2 aznudiuaesdin uaz
AuvneLLugATedduiasiaaIniauuInanURIREN 8t 1 dulAYINENT 0.0225 +
0.0025 JaaLNAT 1914 0.0375 + 0.0011 NAALNAT

dauviauazanydeausn fsauiuBandn wvlvihTaneusa fasnuena 0.375 + 0.015
fadAs 419 0.275 + 0.015 AaALAT Gaandiuaes v laseuan Wudouen delsvi
souiuyfesfisaniudawindidiuan 5 Udes UkesusnTawalufuazres ) idnas Udes
7 1 fiAnuena 0.075 + 0.005 DaAWAINAIS 0.162 + 0.0058 RaAAST 1&ed7 2 HAwen
0.055 + 0.005 [AAWAS N34 0.160 + 0.0012 AaALNAT U&ed# 3 TAr NN 0.05 + 0.005
NaALNAT N419 0.137 + 0.0058 AadALums 1desd 4 TAcuenn 0.1 + 0.0058 HadALmAs N4

0.087 + 0.0025 NadwAsuazidash 5 uildasduiug (genital segment) HAINENY

'
a a v =<

0.032 + 0.0025 {aANAINEIN 0.067 + 0.003 HaANAT HezewAan 5 ¢ Ga7 1-4 tany

(54 a o o 1

wenifly 2 Ais Aenegdnuludniusane eulalnlasi (endopodite) uazfisiatfruuanae

a
] 1

wnlatlas, sne 1099767 1-4 51 3 4o anduenlstwlaviaesang? 4 i 2 4o danangi 5
Uaendufiaden 3 3 4o uaztSnnmeulanaasiiou 2

fannUdesduiugifludawios Sdewionun 3 Udes Uded 1 BA1ne120.027 +
0.0036 fiaAwmINde 0.07 + 0.0012 NaAwWAsANSFL Udesdl 2 fArwues 0.025 +
0.0024 fiadiuAs N$19 0.06 + 0.0025 AAAWAT uazfasii 3 FAauEns 0.05 + 0.0058
Haawms N319 0.042 + 0.0012 HaAWAT Udegainelszaned 1 g ABUWUING HANENY
0.075 + 0.0029 HaAWAT UATNI1S 0.022 + 0.0029 HAAWAT UTUAasALRLEazigld
2 peanwuzilungegUnsenszuanaalaaLBuAuingraswHANE s Faaas N ludll
WAENUIRaLNINNg eliauadauIaANe1 1.15 + 0.3 HaAwns ndng 0.13 +
0.01 {adlums

o 1 d‘ dl A
ANLLNLNNNL  DLANAaN
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WU INLLUIER 4 F AN 120 Fa AsLilu 3.33 Llafimus

auaullsdannnululaiusazsa 1 69

0.3 mm.

0.5 mm.

AW 59 AWENe Ergasilus sp.2
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A1379% 27 A1 Incidence of infection Wa¥A1 prevalence 1a4Us@nuAazIRANNL LA WA

Phylum FUAUBNLIAR Incidence of Prevalence
infection
Platyhelminthes Thaparocleidus sp.8 84.17 51
Thaparocleidus sp.9 417 2.5
Dollfustrema bagarii 25.83 40.5
Dollfustrema sp. 16.67 8.25
Rhipidocotyle sp. 10 2
Prosorhynchoides philipinorum 2917 42
Prosorhynchus sp. 1417 31.5
Clinostomum philippiensis 417 1.5
Phyllodistomum sp. 7.5 10.4
Metadena bagarii 5 8
Opisthorchis sp.1 9.17 2.2
Opisthorchis sp.2 15 2.5
Gephyrolina sp. 31.67 4.5
Nematoda Procamallanus sp.3 20.83 2.5
Acanthocephala Arhythmorhynchus sp. 2.5 2.5
Polyacanthorhynchus sp. 16.67 3
Arthropoda Ergasilus sp.2 3.33 1
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UsAniinululainamiaas
Phylum Platyhelminthes
Class Trematode
Family Dactylogyridae
Genus Cornuoliscoides
Cornuoliscoides sp. (m‘wﬂl 60)
Genus Thaparocleidus
Thaparocleidus sp.10 (mwﬁl 61)
Class Cestoda
Family Caryophyllaeidae
Genus Lytocestus
Lytocestus sp. (m‘wﬁl 62)
Phylum Nematoda
Order Spiruridae
Family Rhabdochonidae
Subfamily spinitectinae
Genus Spinitectus
Spinitectus sp. (mwﬁl 63)
Subfamily Rhabdochoninae
Genus Rhabdochona
Rhabdochona sp. (m‘wﬁl 64)
Family Physalopteridae
Subfamily Physalopterinae
Genus Proleptus

Proleptus sp. 2 (mwﬁ 65)



148

Cornuoliscoides sp. (m‘wﬁl 60)
1N&1381984 12 IWA3 (2546); Gussev (1976)
U AN LY

Cornuoliscoides sp. \utls@nsouuulunguiniuaiily (Monogenea) gils19enn
Wi a1sala JAAfNene 0.315 (0.28-0.35) Radawms AANnde 0.0915 (0.087-0.096)
Haawms 1@n aasunu g1da C daannian aasunuann udiuaesqaduuas 82 ¢ seann

apfuudaudinresnaes NANEUENANT AeanAeueeLludIUIRINAeARNUNTLAZAN LA

b »

aeazsiaiduvienseaanndugeady uanazienaaniiuuueantd 2 wausliniesnudis

LATNINAIUAINUAIANFALALNAUN T AN TUDNATILTIN AU 889860 NFauas1ala

'
1o o

|R3YR NITANLDELTIFY

a

Andaurinasidszinne 1w 3 2espnuannaftaznulayanes eafunu

]
¢« =K

o dl U =) [ v 1 = 1 dl %
Huadaqenldlunstimnizanzaaniug dedsenaudsevalanaines uvienaane
viould Hawnduningueinaa 0.0185 (0.0174-0.0195) HARINAT UAZUOALTATET LANID
ANt HAaneaLeRae 0.0225 (0.0175-0.0275) HaALNAT
Y o o o Ao a - o Ao PR o

NNANUNLIRIAFINTONALENHRT 1 81U NanwuenanNs avdsznaunag
eUINVTaANaTUNA UL 2 A aNaan 1 ANENITesaNas Wl 0.030 (0.0285-0.0375)
FOAWAT ANNENITBIANDAUUAN 0.0375 (0.035-0.04) HaawNms UaruaualAdeng
Uz 1w 3 doureurivans  aNesiv 2 QNEARARELYINAINTNNT HAINNA1N 0.0027
(0.0025-0.0029) RAALNAT HANEIY 0.0316 (0.0312-0.032) NARLNAT AILUMTNANNUD
wianNe99TNeaNANTRENIIAIUANY ANBUUNALEN Azl filament kavmAsaLlasaziFen
uwnan § filament agszndng 2 lu 5 1evane uarnsailansazizaounan|iil inner root was
outer root Hualuningn sauNEUTAINENT 0.0342 (0.0313-0.0375) dnand 2 an
HARAFILLINANINTING TUIALAN HAnEUrAR e lWNNInTNa19azFea819ARN@aN 79U
opishpator NUaUUINIUIALANLTZNL 14-18 81
o 1 dl dl Gl
FNLAUANL TNan

auaulsdaninuluilan 1 62 10-30 6in

1 v
UL INLLIAR 153 Fin AanUannamaasiands 180 6in AaLTlu 85 1lafidus
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3a790d

Cornuoliscoides sp. AWUNAN®UZa89 Cupulatory organ &xNe AR1ERU
o , o o 2 " o
Cornudiscoides proximum 9 A. Gussev (1969) wutluadausnludainaiaad wawesann

1 < ! . =X 1 P | a = [ A 1
lalgnnnsnindaueed Vagina tube asligannsauenladdndusiameaiuvizelyd
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AR 62 Lytocestus sp.(5x)
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Thaparocleidus sp.10 (mwﬁl 61)
1N&1981984 s IWA3 (2546); Gussev (1976)
713 9AN Y

Thaparocleidus sp.10 uls@nsanuulunguinTuaiia gilswenn uuw aidala
JAonuen 0.315 (0.28-0.35) NAAINAT NANASIY 0.0915 (0.087-0.096) NAALNAT
w@n aasuny gilld daainean aafunuasin ideusesgaiuuas d 2 4 seainqaiuuasily
dousesneven nuoznad seaneevendugiusemanneisuazanlddeassie
Huvienssasunilugasdu 7 wdtazuanesnduwaneanld 2 wawdliniedudrauaznis
Fug9189sFaLAE N UL F e A UR N AT B WneesinEe  TiRenaieldiesn
ﬂimm@ﬁ_jﬁqﬁq

andauiaasnniszinns 1 Tu 3 2aeaneansia azwulayaines aasuny iy

= o =

o dl =< o & dl v 1 =
mmmiﬂuma‘ﬂmﬂﬁmmw@u‘wuﬁ; sﬁﬂﬂ?ﬁﬂ@ﬂﬁﬁﬂ%ﬂtﬂﬁ@ﬁ%@? HANTUSENIILTEILUIRAN

= 1%

FUUNauANTaNAMNENT 0.0332 (0.0286-0.0378) HARNAT WATWAALIATET HANTELY

AANEINGTHAUNALRAE 0.0017 (0.0165-0.0175) RadLNAT
% 2 o o a a I3 o o % dJ
NN Ua9aF N laNdLaWAes 1 91 NanwLNUaanAd 8aNuTen1e i

dsznausmaauaauialng 2 ¢ anesn 1 avnerasanas 1wl 0.051 (0.045-0.057)

u

FOAWAT ANNENITBIANDAUUEN 0.051 (0.042-0.059) HaaNms UaruaualAdeng
dszanns 1 11 3 doureurivans anens 2 gnEnRAfWYNAINY979 HANN3NY 0.0316
(0.0312-0.032)RAALNAT WAMNENT 0.00267(0.025-0.030) RAANAT AIUATINANNUDIUYI
AHE9N9 T NeeNENTaLNI9ANUANY dNRTUNALEN Azl filament wavAsalasazFaqunan
= . ] 1 = = .

# filament agjszndn9 2 T 5 a99ane uazpssiatsazizaaunan sl inner root uaT outer
root Hu1aluningn sau Opishaptor HaavuNaIAENLTZN 14 §1

o 1 tdl dl Gl

AOLULNANY TVNan

auwaulsdannwuluilan 1 62 10-15 6in

o <

AUULANNULIRR 142 Fr ANUAINAARITIUNA 180 Fin AALTY 78.89 1lafidus

qanal
Silurodiscoides sp. NWUNANHUEARXENU Silurodiscoides aori N Rizvi wuludl
o | < . (Y% = | [V | a = o
1971 walilesanlianunsnwiu vagina tubelddaian asldanunsaventadnduastinmeniu

yira i
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Lytocestus sp. (m‘wﬁ 62)
LWNANI819BY Yamaguti (1959)

ANEUEI1919

o %

WunenSiafa  anfauuuenn d9uiiuazdiuingny auIAfRINAINNS19

a a

dszunny 3.35-4.34 Aa@wms a19idsznnd 12.01-16.04 Haawns HadunzAuiuggainen

pilsansineiu e liutaiuldes dunzatlssunmnaissisananaanliiedouing saain

o 1R o A TR 4

pailuguaaia Selalanwuduy (lobe) 2 1y AnsadeiuegiBndaurinaaesansanngn

kTl

Wunaenualiunainivldliniedaundiamfeviegeaeia saandoasilldadlunngn

SN = ]

daaitlnadezinaldasinen  denaieliunsnseanaiosinaindsuialeguaeis 15

73
1 % Yo A

adtnzAuiug lilsenaivlduavasaunresadtnsdn A

AR A9 1.11-2.01 LARLNAT
g9 1.53-3.85 HARLNAT
AVURFIN N 2.35-3.34 LARLNAT

&1 8.51-12.35  HAALNAT

AUy e 1.52-1.63 UARLIAT
g 5.25-8.75 NaALLAT
5qld N9 0.54-0.55 AaaLuAT
g1 0.65-0.71 NaALIAT
1nA2ed 1419 0.025-0.037  NAALNAI

819 0.055-0.057 HAALNES
ALULNANY KTt a9

UL INLLUIAR 24 Faannsinatinelainaiuaned 180 fia AaLTu 13.33 1afidus

auqulsdnnnuludausazsn  1-2 6n

-
RNTEU

D)

wensatinilagluana Lytocestus sp. lHBNANWENEANA Lytocestus sp. FN9AN
anA Stocksia sp. Ad Lytocestus sp. NANFRULILAUNIIUENTWNINNIUATANHNIIBIEY
Wauaz asa lkuansinaiunnn §ladu 2 walda H dau Stocksia sp. aFuLLENILAY

wALmRa UL TR U NgYE (2530)



1563

Spinitectus sp. (m‘wﬁl 63)
longnsdnade auzde (2530); figna (2530); Yamaguti (1961)
ANadg1lng

dunendsanan Ry Feadunesauanfia@endn annual spine AABARL
Dadaumng wuw ﬁﬁﬂﬁmuﬂugﬂmumﬁ'ﬂu dautlaneumanglinadauringeednga
MNdUnTinTesaaarFeiuiaaaiulidaian daussunndinesaiaunndn 9
sesiulifaawin werdaiadliimEdndnynzdennidugnsanszuen desned
7UF19ARNLUYN NADARIMNTHADIAIY dovihiidnensdundile uazdounsed
anmouziflusian

Fog UIAENNINEALHE FAWATA 0.16-0.19 x 6.20-9.42HARLNAT YUINIILIN
agueananeningn 0.23-0.35 HAAWNAT WUWINLFTEUMTENI89AFE 19-20 29
uAtaLTINN 14-16 S 2aMangT 1 FU9aT 2 %1191 0.014-0.028 HaAwms dawuasdn y
ﬁ@fgﬁmmiﬂ@gmaﬁu 0.03 HaAWAT UTMAIARzNadiumun lidalauin deain
Huginaan °n'erm@@g’ﬁmmnﬁmmﬂmiﬂuaﬂmmmmmﬂé’mL‘ﬁﬂmmm 0.02-0.03 x 0.35-
0.42 HARNAT NABABINITAIUFABNTUIA 0.06-0.08 x 1.26-1.54 NadNmT UanenelAmng
Frutes Tufiguennadn SRcududanimans 4 4 wazudanans 4 ¢ atlaad 2 §4 1un
wini daANena 1 0.14-0.52 HaAWAT Lazag1ingananeuig 0.14-0.21 HadLums

Folle UM 0.28-0.46 x 10.80-15.68 HARNAT WUUINLFIMUAIUENAF0E
19-20 99 UslavaNd 11-16 AU amumnsusNatvielaaningn 0.07-0.12 Haaiwms dou
298U I ﬁ@ﬁiﬁmmiﬂ@%}vﬁqﬁu 0.024-0.026 finAwAs aaARNTAILNAAE IR 0.014-
0.028 x 0.28-0.42 HAQWAT 1ABABIUNTAIUFABNIWIA 0.06-0.07 x 0.70-0.84 NARLNMT
Jilaresdasnannaginsainlaianns 0.56-0.77 Hadwns ldgnssnanilasnuuaua
0.08-0.10 NAAWNMAT T8499178¢111931NLA184114 0.06-0.08 NAALNAT
Fwisfiny 4714

o <

AUULANNULIRR 31 Fr anFatinelainawiaad 180 fq AsLilu 17.22 wlafidus

uaulsdnnnululausazsa  1-3 fn

"
[T

D)

Wenaluana Spinitectus NANWOEAAEAS Haauunizaussaufonasn

a1 Tnadoudiuresansnasiosaenuiuninndudiomiinedouazariauialunjuay
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=3 o 1 £% % a .11 a 901 A v o
windanding < fa nensluanatiuenanaziduils@nlulaninanuds danululameia
wazdndAsaLNATaUNaneas (Usr g3, 2527)
.. A o 1 ai A o Y o
Spinitectus sp. WUNZULA NAWAIALLAInLAS AN ldanEILNNT
(32NN TDNUINN WA TUN TN VBNAFRARNETUNENE Spinitectus corti i Moorthy (1938)

wuluanldvestlandne Channa gachua 115§ Mysore Uszinmguims
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AW 63 Spinitectus sp. (N. d9UH7 2. 49UN4)

AN 65 Proleptus sp.2 (N. 49433 2. d9114)
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Rhabdochona sp. (m‘wﬁ 64)
1ANA178N98Y suzdE (2530); NgNT (2530); Yamaguti (1961)
anwlegLing

unensdonanauiaan guswEennn deasiingineme daanndesidinaglily

v

paveslanwnziurieuay o uavdu waenemsutvesnifuassdon dounthildnsoy
| | = . | o 1 '
Huvesnanse Bidulszainglaunan (nerve ring) ¥188A2IMIIAIUNAINTINGT

NAARINIEIUNEN  mralananadeanidlunsziliy  (bulb) feannuasmna1risiluanld

1%

= ! a) dl 1 4 o A 1 = a) 1
N ﬂHMZLﬂuWﬂﬂW01ﬂLﬂ@@ﬂﬂﬁ/ﬂ]ﬂ\i‘ﬂ')qﬁ‘ VI’NVI'WEIWJL‘MH@%@QW’J’]?NELHﬁ‘ll’ﬂﬂﬁ@\‘lﬂ@@ﬂ

o v

dauanagaeeunalFuan 7 Hueanun 4 4u F9g 111m 0.10-0.19 x 3.25-5.23 dautlans

u

I
Aa o o o &

e Halpa 2 du Nénwoldwiendu lidnuewaduuslAdududaniomasuas

NAININT Alaaunm 0.19-0.29 x 6.76-9.00 AadLNAT dasiinaunm 0.012-0.016 x 0.004-
0.008 HARWNAT YARARIUNTAIUNENUUIA 0.04-0.06 X 0.56-0.70 NAALNAT NADAAINIT
AUNAIUUIA 0.04-0.07 x 0.49-0.56 HAAWAT Eutlszamataaunauauim 0.07-0.10 x
0.06-0.08 HAAWAT wAraLigaInNtasiin 0.16-0.18 Hadwms a1lden 1.40-1.68

afNm? UaneuelAadn o) Bueenin 4 §u deannsineaindaenns 0.08-0.14

)

22

adLA3 Jilnvastesnaantiwilatanang Weantanauis 0.21-0.28 HaaLums

a

o 1 dl o 9
ALULNANG A1 14

o o

AUULANNULIRR 22 Fir anFatinglainawiaed 180 fq AsLilu 12.22 1wlafidus

auaullsdnnnulullaiusazsia  1-2 fa

1908

D)

Wenslwana Rhabdochona Hdastnifluginaevisaginsenszuan wslaidans
v ¥
wonladudluesdlszney  (UsIngs, 2527) annnnsdnsnasstinuanizludannawans
o ] dl ad o o 1 %
Arundainune1she a1l dnwoizaesdesdinuazidulszainglosunauaag
Rhabdochona sp. wululannawmassaaneiu Rabdochona bosei sp.n. @4 Sahay

(1966) wuluanlduaznszinnzanunsaesdan Eutropiichthys vacha Ndssindfulfe

1
aaa a 3

uanaINil 3ahan (2530) Anmnansainidaninanluaseuaialanwiin  Nenafiutinden
quaimd Asdnaeunny wunengluwana Rhabdochona 3 wHadaeml Ae R. chodukini
Tuanldreadanldiuiudanadesunan R. denudata Tuanlduan1dsw way Rhabdochona

sp. luanl&aesdanl&Fuiudanasasunan
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Proleptus sp.2 (m‘wﬁ 65)
1BNA1387984 s Ing3 (2538)
91919AN LY

ﬁ%@ﬁﬂwﬂmqm’] Coronilla Beneden ; Spiopterina Beneden

' '
aa v aAa

Unndl lateral lip 2 81 winzduaziilugliauagieswly uasifeiududan 2

kTl

o a < 1 [ o | ! % dgj
#1 diaanAalan | naanavnTLlNiu 2 doudaau unaasainisdiunanuiile Lay

% o

; ' o v = \ a A Aa
NBADARTNUITAVUR AN l}”]qa ﬂ@qﬁlﬁqﬁiﬂﬂLﬂuLﬂ@ﬂrJ RAAULNNY (caudalalae) [ENLANTU

=

FuEaRTA 8-10 ¢ Tvi3uaia wnniid 3 ¢ uasiifsiududaiusa o Wen 9 agfidhum

u

p it

g

o

YAITAINANTUUN 1 AU @”Wﬂmmmimmﬂu LL@“’iﬁJNﬂLU@u’]ﬂ@N IFI’JLNE 34'3@ NaYTATL

U U

nsuiin enagnaviuiuula Tadauiadn waenmnisdeuatinialy wuduileds

1%

agludesfiasinatimuadaaznelureslaunelng  douluninuazaniiluonan Hitie

o

UM 7 ﬁ:llﬁ 9 LL@”WUMQLMNQH1NNLH@MM@QH LmrimLﬂwu@@ﬂﬂmmmm:fmvmmumw
=

Lifliledu fwaenewnsdaudennawiulidn lurnsidd@inegasiudulaenianads

! o 1 4

wudandndauau 7 Hadntu nesgadentuldaqustllld u@ﬂmnuﬁqwumﬂumq

a

|
A a ¥

Auaa9lantnanTina 1 aneael
ana Proleptus  wananaznuat luwaduarnialudesies Tudainsegnudaudn
ﬁqwu‘aqslummwnmmmmzéiﬂiﬁmmﬂmm‘z@ﬂﬁ@uﬁmﬂumL@ Wiy wandanaand, dan
(=3 1 o aa A o [~3
nsziuy Windauresaanaadaiaun N3uiin 2 duane
o 1 dl o %
ALULNANY A1 14

UL INLLIAR 28 Fin annfnatnelainawaag 180 i AnLily 15.56 Lilafidus

uaulsdnnnululaiusazsa  1-3 fin

1908

D)

Proleptus sp. fInL LA NaWMARS AUWANFN9aTN Proleptus sp. a1 y iaganndl
dquraslaanaa (Collar) GaLail Feanennued Uselngs (2538) lAineanuliands@nly
ana  Proleptus ﬁﬁz@'qummﬂ@ﬂﬂmﬁmL@umﬂm&i@mflu Proleptus sp. Tifhitls@nlu
nizL‘Wﬁzmm:?u,@z@‘iﬂéfﬂjmﬂmm:@ﬂé@uﬁwmglmzm U wandanaany dainssiuu

=3 | a dl v
avliannsouenaiinann Proleptus sp. 8% ) 18
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A ! ) ) , ' = : PR
A1909%N 28 AN Incidence of infection WATAN prevalence 2a9U3AnuFAazInaNNL 1

Uanamans
Phylum TUANBILIAR Incidence of Prevalence
infection
Platyhelminthes Cornuoliscoides sp. 100 16.25
Thaparocleidus sp.10 100 11.2
Lytocestus sp. 12 1.15
Nematoda Spinitectus sp. 16 1.5
Rhabdochona sp. 16 1.25
Proleptus sp. 2 12 1.35
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d51luan1snaang

ds@ninulutlanaiiasing o InanisAnmainusitinlag annisdnelulli 1 (w.e.
=

o

2546-2547) waiaglupsauaiamaaiulaniinAe Family Pangasiidae uazpngasaLaiaiu
aniin wuddausazatiaiilefidusaasdarinulsdnunnsrsiuaanly sananelu
t:ll Z// a a -QII 1 a ij/ [~ = 1 o
AN319N 29 FauvrieavaslsdnnnwuludanudazaiatiuiaziaonuanAfeiuaantl

Fauanslumis199 30

R399 29 aRerasdanluustinlaennInAneNUsdn tazilefidusuasdaninuilsde

THAA9L AN sauland | Sruowlanfing | wefifustlaniing
AN sdm 13
Family Pangasiidae
andin 4 4 100.00
anmnn 1 1 100.00
ananesy 21 21 100.00
UanTus 12 12 100.00
Uananemvy 20 20 100.00
andanzanm 20 5 25.00
Family %Iu
Uanaradiau 11 8 72.73
anAn 12 11 91.67
A 25 25 100.00
Uaniidesen 12 4 33.33
Uannaumaes 25 25 100.00
UanaAs 12 5 41.67
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Anuan AN AN 1 wudidamane ) odaluusitihlssesnuduggnia

i lildanunsaAnaonugnguluseutlls  vinlimauusinesdnaiinaeatsdnnnululan

a dll i// dl 1 o = o =) 1 o o dl = % =3 v a
#upauisnag luasauafamaaiulanin  wazdasauaiaiy  Wenauiylulandnudad
a . Ve o 2 o a Ny = = a Y .
TRAUaNURALANANNAYL  Aaiunigatiunglulyn 2 Avaendanianunsonuldnaantl
3 #8n liundandenzons avedluaseuaiobasiulandn Uaud uavdanamaes et
FnaAzauAiiLlaniin NnNsRUflesNIiaay 100-200 6 IeeAULAauay 10-20 Fia
-dll -QII o £% a a Z// dl a i’/ Adl a a
Wanazvin i uriaveslsdnvisunainuludanaiintiu o) Wesainds@aunsatinny il
= 1 :j/ v o v dl v = % v a =3
Ve uWINTY udaihdeyan i BaunauiudeyailsdnTutlandn
= a |96/ 1 - s dl a 1 o
a1nNN17ANE1198m L audnlaanuanlafidusaasdarnnulsdnaswan e
aanld seuamslumisean 31 quvianaveslsdninululdauaazaiatiuiaziniu
wanF1eiuean liduiusauanslunnsed 32 daiafansnIeInaArelsdnAnLazdiugn
aiaa9lsan lulaNTiaay  azdAuaInuatgNInnI1daniin sauieludandanzanaa

1 o a o = [~3 1A a a 1
@Eﬂuﬂﬁ"m_lﬂﬁ"lLﬂﬂ']ﬂllﬂ@"]‘].lﬂﬂ‘l’\lll'ﬁll‘ﬂuﬁﬂlﬂ\iﬂﬁ‘@[ﬂll’]ﬂﬂ']"]

A19199 31 ansvestanlunsdsinleenninis@nenlsds wazidasidusaaslaninuilsdn

TafAUa91lan auula | [anurulanin wlafigusilanAny

AN 1]98m 1198m

Family Pangasiidae

aniin 6 6 100.00
dardanzam 180 167 92.77

Family %‘Iu
UauA 120 116 96.67

Uanmuaas 180 180 100.00
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andayalupnsed 32 aziudiriinaestsdnnnululausazatiniaouanmng
Aoudnege uaridsihdunmanisenisuilsaa Prosorhynchoides e 2 el fwulutlan
danzamddnenusnindiAesiy Prosorhynchoides fwulutlaniinuan uiludanaiingy 7
TuusitinTae TdfdanaiinlefinudnAdsdndnwoslndmeadiulsdnaiinnanan Dansdnag
1 . I [ o QII Y @ 1 a a
agluana Prosorhynchoides wiauiu fAsuandlunni 66 wansliviuinds@nnwulu
danrdnuuiinainanwizaaudege ldnuludatafinauneyluwnasininaaiu
1 a Adldv v a o [ 4‘ 1 o =l o [ %

wianunsanuaiandanwnelndirssiuliluladanean  Geaglunseuaiabaaiumy
laniin

Fan17AANNIANNNzee9s@nudnTine (host specific) W Buchmann and
Lindenstom (2002) l#afunelddnils@niuinamnuuansiesendnatlansneaiiaiuy an
dgl al aaa a a %3 v U a Yo =K
Augunael  wazdiseuinniiofiaresdanditig . Usdnldfuenuisainnisgais
dl v o o aA o c 2 £ =3 = o a a Yy o dj
Walddmiunnsduiug dandtiufacinisneuauesiulds  InaszuuniAniugs
amnsonnaelsdnls  uslsdnttanaiunsaag ludadntinuliiu azarunenldilszTamd
AnsruLRANTuIasdninuiu o THdlignainpnnuanizsesaliande

panzAasaliadell Lambert and Gharbi (1995) Hilufatiainngda
Anen Inels@mdlufithuenanaduiuiniaddmunnis 8 microevolution HATwluNIiA

o

dardntihuianisnaniugdnu  (hybridization) uaz macroevolution  ugiatisTneans

s 6

ATMUINIINRANNFNRAUT AU AINITRUINITFNT NIl aE T LU93m  (host-

parasite coevolution)
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n i 66 1s@sluana Prosorhynchoides
a tSI =3
n.,2. giannuludanin

A4, daenululandanzanm
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LAN/1981989

NNANT ‘Vlﬂx‘i@ﬂ“ﬂﬂ. 2534. Isopods 2 ana Alitropus typus Waz Corallana grandiventra n.
sp. finulutlaniin Pangasianodon gigas. 114 $1847%4N138NNWNA N3 s2anT
2534 neNdIeag. niin 319-324.

QR AERTTaL, 2530, TslndafiiutlsRnnnsuentelantinantneiie. Anen
UnuglFoyen. wvnanenduinumsAans, naann.

puydy nasATys. 2530. NMIANEMUALNENG WlaTau (Channa striata Fowler) Uag
Uanzad (Channa lucius (Cuv.&Val). IneNUNUsFI1 N Nuanenae
INHATANARNT, NTINN,

T9qM IAAgNDEINA. 2543, UnUMedLlasla (Monogenea) Tunsiflusa g aniunn
NNOUNTNIFIULBILANAN T, galapdmdin. 10(2) 2: 8-10.

VEUNIANG amsyna. 2546. ﬂiZmm@nﬂmmﬂﬁmmnﬂﬁuLWW:Lgméqmmmm
FNTAUATAITIA. INLNTNURLFY TN, WNINEIFUNEATANART , NTINN.

s Iz &noyau. 2546. ﬂmuiﬁ?‘mﬂﬁmmﬁmiﬁm dvinfiaisaiden, NN,

Wouned nastugms waz Ja3en 3teauna. 2545 wnanslsyneunis@aulfiimnisaan
Introduction to Human Parasitology. NMAITIARIINT ANLEANLANART
NWINLRLNHATANARS. 82 WL,

Ngnd wransnm 2530, wuaunenFluilannndnu Clarias batrachus (Linneaus) Uaz

o a

ANNADTYLT

q

a

a1mnee Clarias macrocephalus (Gunther)luLLMdﬂﬁﬁﬁ??Nﬁ’]mﬁl
Fandpyusni. mentnusiSyygnn, enanendenensaans, ngumne,

Buchmann, K. and T. Lindenstrom. 2002. Interaction between monogenean parasites
and Their fish host. Int. J. Parasitol. 32:309-319.

Bykhovskaya — Pavlovskaya, I. E., A. V. Guser, M. N. Dubinina, N. A. lzyumora, I.
S., Smimova, |. L. Sokolorskaya, G. A. Shtein, S. S. Shul’manand V. M.
Epsthtein. 1964. Key to Parasites of Fresh Water Fish of USSR. Translated from
Russian. Israel Program for Scientific Translations, Jerusalem.

Hoffman, G. L. 1967. Parasites of North America freshwater fishes. University of

California Press, Los Angeles.
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f9uUN 5 n1sAnEUsAAlulantintazlamliaa AN NITUNSLEN

dll = ! d”do o 1 =< (2] o dl
WasannIsAnE lug A Wausaetetanlinannn3ungien 5 6n LN@L‘].E‘%I‘]_I

]
o 1

Wiers@n Il anfinannuuun TaemaNan1ouFaesing 6 6 (394 2 T F9us W.A. 2546-2548)

|
=~ v

launsntinad FlUnaseunsadiiiendasllu 2 Uszifude
1. danfinannunasiressuanffulandnfilaesacdeediBunosin
wangingriuwze b
2. wsnhusazusndinafun s asuasiauaz Bunnisdmiselsl
Tudszduusnacldidunisdrmalngliinmaseuneadn  ludsafufiasaitelss
aansnmndeagUiiidefie Avdianiasnsonyldiassumaaindufaumilunisfng
Aatlanamaes Taaszudeniaiiudeyatlsdn %ﬁﬂmﬂﬁuﬁﬂ’@wﬂ@ﬁ’m@mmw{iﬂuﬁmm

waungae Inedqauilldezazinanlunis@nen 1 1

nniszasn
1. AnwatiauazifFunnaenls@annululariinainndunzien
2. whaumsurdauarfiunnesdsdnlundunsieuazlatnfngu - Neglu

ATaLAFILALNTULANTIN wazAeATauAi Anulundunzien

A8N1INAAAY

1. NTNLFAALIN

1.1 Fnagntandaiutindunlanin uazdanaueng (total length) 1w
LTUALNAT
1.2 paadsdaniauandotan gidouen din desin desayn ATUANN ] AN

o o Y [ F

i 1 14
adasaealatuaziduaeng wdigalentFnuaisiladsaiuuuiualasnivastinag)

] k%4 e

Hngaenszanilnalad desginandesqansse] ewisdnfienduegauiaf Ffy Wen
Lﬂmmtzﬁwﬁmﬁq 2 fu Fadwieneenldauuiafiitazenninllamamysdndoundes
@q@mmﬁﬁf]ﬁmmﬂf;ﬁ

1.3 amamilsinnelwiolan efesaniietiietadaszmeluusazdan lda
ufafidtinazena vise Normal saline eg dnusumisiiuemnsldnsslnsfinmapeaenaes

N iiean uaInanUlsdnsiendedqanssAlniasteny 4 W, 10 i,
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40 win, 100 win FAnledainnAINENNTesaNfaeeniuUENLNG ) 1NeRaauILleEn

uaianteuenAuegaundnuiiie

2. NAUSNEL92 R

o

dl Y o 1 a ] a < o a = dy
LZLI@VLG'W FnatNLsdnIAasI AN UL NAUANTUATBIL IR AASL

2.1 UsdaawanTdslsdn Ausne13luieanaaas 70 wasidus

2.2 Usdananluiuan ldvsengeaunndngalsdaruveassuuuiualas tasae

nszantlaalas wenemdLiia ATy 4 2esnszanilaglad wdaldihen Ammonium-
picratum - glycerine WnIn{1 antundetteuresnszantlagladdasamduniia il
salvius alasildasiiuglasiennis

2.3 dsdmnanlnau tinlna wasuuausanan wuinm 3 luleanaged 70
ilafidus

2.4 sdnnanafamdau ufnen i luweaneaes 70 wefidud uinsaetng
fawalvaiul3lunasunau 10 wafidus

3. D139 uLUNIRAUeILs AR AN T an

3.1 Usdmnanldsinda Tenansvasnaanssos (2525); sz In@s (2546); F13en
(2542); Anu1A (2540); Hymen (1940); Bykhovskaya-Pavlovskaya WasAtus (1964)

3.2 Us@nnaniuluau IanansuesilseIngs (2546); 31581 (2542); AnNA (2540);
AN (2541); Yamaguti (1962); Bykhovskaya-Paviovskaya Wazmatde (1964); Gussev
(1976); Chinabut tag Lim (1991)

3.3 Us@nnanuuausanan henansvesiaiing (2521); UsIngs (2546)

3.4 UsAmnanasaumdes Idenansueadsewgs (2546); Yamaguti (1963);
Bykhovskaya-Pavlovskaya wasAne (1964); Kabata (1979)

3.5 luazfagenredtlsdnngueing o) Menanseessyngs (2546); Dogiel waz
ALY (1958); Erasmus (1972)

= = v a ai = a dl
4.ﬂ’1'§‘ﬁﬂﬁ:ﬂﬂ’ﬂ§ﬂ]ﬂﬁ3~1LL@ZL‘]_EI‘EILILVIEIUT@EIZ\]Z?J@\T]J‘J‘ZQﬁ]%WUﬂ@WUﬂLL@ZﬂZ\]’]ﬁ]uﬂﬂu il

o =® I | IS a dl a £ dl a [ %
mnsaneInludaeszazioan 11 wuilsdnnaiia azlsting wunusnnedan

daula udahnnnFauineuiesazaeslsdnusazaiininudandnuazilanaiingu
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alu Family Pangasiidae ﬁﬁ’lﬂ’]‘iﬁﬂ‘lﬂ'\
1. daniin Pangasianodon gigas

2. Uangqnel Pangasianodon hypophthalmus

a1y Family aunyinnisdnin
1. Uannawmaes Hemibagrus nemurus

2. anaann Notopterus notopterus
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Tun9@nRlfdaniinanndiunsienanunu 5 fq Taadunmin 80, 45, 32, 40 LAy

38 AlanFu ANNAFL LariAINEND 150, 120, 100, 110 WAL 110 LEURLNAT ANNAFL

v v
Tun9AnUs@msiunundaniings 5 faldddsdnatialaias)

Usanninuludarans
@gmu’imummﬂ@amﬁlwﬂuﬂmmmWm 152 Ing3 (2546) way Bykhovskaya-
Pavlovskaya et al. (1964)
Phylum Arthropoda
Class Crustacea
Subclass Branchiura
Family Argulidae

Argulus siamensis (m‘wﬁ 67)

Argulus siamensis (m‘wﬁ 67)
wnanI8ndde Usewds (2546); Bykhovskaya-Pavioskaya wazmnie (1964)

91998 N LY

= A ! 1% = ! =
# carapace gu/ld AAvuenaninndnAundalsinuesamin g lslauiiaoueng

' v } =~ Y a ) = = !
NINNIIANNNNINUTZNDL 1 191 LL@?JSJE‘]JL?E]Q X184 anal sinus an LazUatgunanAan

dnaueiuuuean Usnnuanlasuing (respiratory area) 419az 2 aau Nanwuzilugilizen

= ! o [ o % | o ¥ o Y dI
g0 FavseiuIuIuiy Ingaauduniniugiinolu (club shape) TAapguaBuauingEa

(FEIENTUNY LANAIUTINY LAZTINEURIN 2 AAUATUUIIA

a



174

ALULNANL W00

awaulsdamnnuluilan 1 60 1 #a

o <

11uUAMNLLIRR 2 v AnauuTanNATadllatgqe 8 fin AnLTl 25 wafidust

0
— Suction cup
Respiratory area
5
.

a1 67 Argulus siamensis
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Usanfinuludarnauans
wmﬁmmmﬂﬁmﬁlwui‘uﬂmnmmﬁmmu 132 In&3 (2546) way Bykhovskaya-
Pavlovskaya et al. (1964)
Phylum Protozoa
Myxidium sp. (ﬂ’]‘wﬁl 68)
Phylum Platyhelminthes
Class Trematode
Family Dactylogyridae
Genus Cornuoliscoides
Cornuoliscoides sp. (mwﬁl 69)
Genus Thaparocleidus
Thaparocleidus sp.10 (m‘W‘ﬁl 70)
Phylum Nematoda
Order Spiruridae
Family Rhabdochonidae
Subfamily spinitectinae
Genus Spinitectus
Spinitectus sp. (mwﬁl 71)
Phylum Mollusca
Class Pelecypoda
Subclass Lamellibranchia
Faaausray glochidia (mwﬁ' 72)
Phylum Arthropoda
Class Crustacea
Subclass Branchiura
Family Argulidae

Argulus siamensis (mwﬁ 73)
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Myxidium sp. (ATW7 68)
Bnd3enada Usylngs (2546); Bykhovskaya-Pavioskaya et al. (1964)
9US AN
Myxidium sp. udsdmmadiaes Jauiman  Idaiunsoneadinlddaanian
alasd (spore) :ﬁ”ﬂwmuﬂulmﬂsg@mqLmuﬂé’wgﬂmmfm isznaudaann (shell value)
o o Y o % v = 1 % 1 I =
2 U UsenuniuauiwazA T URIenaNNuisaAaudauan dounansliaan HANeng

a a 1%

1gzane 0.0096 (0.008 — 0.011) HaaLAg NANLTEHN0L 0.0047 (0.004 — 0.006) NAALLAT
Hlnanfuaga (polar capsule) Anwasznanlng agndiuaevivasssnu fuas 1 §u
TAEEUNIATUIUANNANEN B TAR YA LA

o 1 dl % al

AN QR

auaulsdaninululatusazda  wusuuNan g NnsaTLanuIule

1 v
UL INULUIER 2 F1 AINAUIWIIUNATaLlaNAWARY 180 Fin ALl 1.11

vl afifus

NN 68 Myxidium sp. (40X)
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Cornuoliscoides sp. (m‘wﬁl 69)
1N&1381984 12 IWA3 (2546); Gussev (1976)
U AN LY

Cornuoliscoides sp. \utls@nsouuulunguiniuaiily (Monogenea) gils19enn
Wi a1sala JAAfNene 0.315 (0.28-0.35) Radawms AANnde 0.0915 (0.087-0.096)
Haawms 1@n aasunu g1da C daannian aasunuann udiuaesqaduuas 82 ¢ seann

apfuudaudinresnaes NANEUENANT AeanAeueeLludIUIRINAeARNUNTLAZAN LA

b »

aeazsiaiduvienseaanndugeady wAazusnaanlumaantd 2 wawslilniesnugne
LATNINAIUAINUAIANFALALNAUNITANTUDNATILT N AU Ua9a60  NFanas1ala
\R3 YR nezaneagfiasa AngauiiasNiLsein 1 113 mmmmméf]ﬁf;@:wuimmm"ﬁé
'8 [~1 o dl =3 o I's dJ v 1 al [ 1 dl
pafuny uadernldlunistianizanienaniug  selszneusaavialayaimes uvian
pdaviewld Haundunngudnans 0.0185 (0.0174-0.0195) HAALNAT uazUOALTATET 1A
saafeANL HANE9LeAt 0.0225 (0.0175-0.0275) HARLNAT
Iy o 6 o oo A - o o o = %
NNANUNHTDIRAPAHTANALENADS 1 U HANMUZNANT T9ilsznausas
LOUUNTAANBIWIA G 2 f aNeAT 1 ANETedaNes1uly 0.030 (0.0285-0.0375)
FARNAT AINNENITIRIANDAWUBN 0.0375 (0.035-0.04) Haawms UarganalAseng

KX a % '

Uszannd 1 1u 3 dauaequrivane  anayia 2 QERRARILLYINATNTIN JA1uNdNg 0.0027
(0.0025-0.0029) HARWMT HNANENY 0.0316 (0.0312-0.032) NAANAT AIVATINAN
PILYINANNAINTLINAANANTALNINANUAN dNRTUNALAN Azl filament LAzMTaLlaneay
P a ' ' a o
Feaunan § filament agj3v1ndne 2 U 5 189438 wazmaLansaziFeauanlii inner root
waz outer root Haualvninin remuuduiiaANed 0.0342 (0.0313-0.0375) dNam 2
2 a , & o o ¥ = o =
ONEARAAILUTINAINTIN  TUIALAN Janunuradnglvininsnaa@aae1aAfeLEan
381 opishpator NUAUUINTUIARANLITZNL 14-18 1
) 1 Adl -QII A
ANLUALNNINL HLVNan

auquts@nnnululan 1 69 10-30 60

-1

UL INLLIER 125 Fiv anlannawmaasianis 180 6ia AaLilu 69.44 1lafidus
3a750d

Cornuoliscoides sp. NWUNANHUZARY copulatory organ @xN® AA1EU
Cornudiscoides proximum 9 Gussev (1969) wullluasausnludannawaes whtiadsann

1 (-3 ! . =X 1 P a a [ A 1
lalgnnnsaiugdauted vagina tube asluansnsauentddniuainmaniumze
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n. Us@mi9sia 2. Opishaptor)

AN 69 Cornuoliscoides sp. (

Opishaptor)

%

ARG .

a

70 Thaparocleidus sp.10 (n. s

P
FAMNAN]|

AW 71 Spinitectus sp. (N. d9Ua 2. 49UnN9)
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Thaparocleidus sp.10 (mwﬁl 70)
1N&1981984 s IWA3 (2546); Gussev (1976)
713 9AN Y

Thaparocleidus sp.10 \uls@nsouunlunguiuiuaie gilsweenn wiw adala
A9 0.315 (0.28-0.35) NadNAT HAANNNS19 0.0915 (0.087-0.096) NadLNAT Lam
aafunu guld daannian aafunuasn udiuaesaniuuas § 2 g deananiuuaailugdan
gapanes faNHUrnaNT seaneeresfludiuaesiaenatmnsuaran iz sey
viensenaanlugaadu 7 whrazueneeniduwnednld 2 wawldniedudrawaznieinu
INIRIFIFUAENAAN FenfUE N AT Blnudwinenedn s Dreuaielaiasyd nsvane
@gﬁqﬁf;

andauiaasnniszanns 1 Tu 3 2asaneasia azwulayaines aasunu

= o =

o dl =< o dl % 1 =
‘Iﬂ’]ﬂ’)iﬁ/ﬂﬂuﬂ’]?ﬂﬂLﬂ’]:ﬁ“llﬂéﬁ:N@ﬂJ‘WHﬁq sﬁﬂﬂ?ﬁﬂ@ﬂﬁﬁﬂ%ﬂtﬂﬁ@ﬁ%@? HANBUSENIILTEILUIRAN

= 1%

TFUUNaUANTaNAMNENT 0.0332 (0.0286-0.0378) HARNAT WATWAALIATET HANTELY

AANEINGTHAUNALRAE 0.0017 (0.0165-0.0175) RAALNAT
% 2 o o a a I3 o o % dJ
NAIUTINEUR9a1F N TaNALaWADT 1 91 NAnwUNUaanAR 8T8 i

dsznausaauaauialng 2 ¢ anesn 1 avneresanas ulu 0.051 (0.045-0.057)

u

FARNAT AINNENITIRIANDAWUBN 0.051 (0.042-0.059) Haawms UarsanalAgeng
dszanns 1 11 3 doureurivane anens 2 gnEnRAfWYNAINY979 HANN3NY 0.0316
(0.0312-0.032) HARLNMT HANNEND 0.00267 (0.025-0.030) NAANAT AIBATINANUDILYI
AHE9N9 T Nee AN TaLNI9ANUANY dNRTUNALEN Azl filament wavAsalasazFaqaunan
= . ] 1 = 1 .

# filament agjsz1dn9 2 T 5 a99ane uaznsilatsazizaaunanadl inner root uay outer
root Hunalunindn sau opishaptor NranuinawAdnLszNm 14 61

o 1 tdl dl Gl

FOLUUNANY TVNaN

auwaulsdannwuluilan 1 62 10-15 6in

o <

AUULANNULIRR 142 Fr ANUAINAARITIUNA 180 Fin AALTY 78.89 1lafidus

qanal
Silurodiscoides sp. NWUNANHUEARXENU Silurodiscoides aori N Rizvi wuludl
Lo | & . oo = | v @ A o
1971 wrlasannldanunsawiu vagina tube ladaiau asldarnnsauenladndusiinmen

o = 1
fuvigaly
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Spinitectus sp. (m‘wﬁ 71)
1BNANIEN9EN aurde (2530); W3 (2530); Yamaguti (1961)
anwlegLing
a o a o = o o a 1 .
dunengsianan Rosivuin Faaduseseuanfaizandt annual spine AaeR
=2 ! A o QII ! 111 ! L% o o
auiadaune wnn anwoiziiluglanmaen doulansuvandlinisdauingaesanso
WUUINAUNTIeIaTFaarFesiwinaNeaiulddaa  daussnunnsinaiafaualdnT
(-3 1o o a a 434' 1aa A o | ] =

waswinlddaauin wendaiatliisaEhhndnszdesnduginsanszuen deneiigl
FNARIENUNIUN NABABIMNIHARIAI  dountiidnszdlundiuiie  wasdaundad
anmouziflusian

Fog 2WIAANNIFale Tauald 0.16-0.19 x 6.20-9.42HARINAT YUINIILIN
agueananeningn 0.23-0.35 HAANAT WHWINLTEITENB9AFE 19-20 29
WAAZIENUIN 14-16 §14 29UINT 1 U7 2 919771 0.014-0.028 HABINAT A9UIBU ]
netdnadliaguneiu 0.03 Hadwas 13aFaziaswiusNlidnauin dasln
dluginee despsatinantesiinaslinaananmsdaundnuiianuin 0.02-0.03 x 0.35-
0.42 HARNAT NABARINITAIUFABNTUIA 0.06-0.08 x 1.26-1.54 NadumT UanenelAmig
fnuias THENewAAN AATUANTaNTNNg 4 f LazUAIMNg 4 ¢ allagadl 2 41 2uA
wini daANena e 0.14-0.52 HaAWAT Lazag1ingananeuig 0.14-0.21 HadLums

o a

Foidsl WA 0.28-0.46 x 10.80-15.68 NAALNAT WUUINLTEIUNTENAFN

' =

19-20 99 UAAzal 11-16 81 wuuINagusNatinganeutingn 0.07-0.12 Haawns dqu
298U 7 Neglinasllaginaii 0.024-0.026 HaAWAT MaaARIMNIAIUNANLHELWIA 0.014-
0.028 x 0.28-0.42 HAAINAT UABARIUITAIUABNIUIA 0.06-0.07 x 0.70-0.84 NAdALNAT
Jilnrasdasnannaginsainlaianns 0.56-0.77 Hadwms lagtnssnaniasnuuaun
0.08-0.10 NARWNMAT T0499178¢111931NLa184114 0.06-0.08 NAALNAT

o 1 dl o 14

Aaumienny 114

o <

AUULANNULIRR 25 Fir anFatinelainawiaad 180 fn AsLily 13.89 wlafidus

uaulsdnnnululausazsa  1-3 fn
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3a790d

a o A o a A = = o
WeNBluana  Spinitectus HANwULAAEAD HuanuiNiFeaiunseufinaen
asin  TaduAUIIaAaaslNsTanuINNNINNGILENMANesa  Lazazdaua g iviude

! 4 o/ [

a d” [~ a %’ A ¥ o %
naving < fiv wendluanatiuenatnazilutls@alutlaninanuds daululameiauazdng
1 1 v ¥
AraUNATnanaae (Use g3, 2527)  Spinitectus sp. BRANHULNNTEENAIUDIURUUNN
NANUNTINTBIRNFIAABUNENS Spinitectus corti 1 Moorthy (1938) wu'luanldues

1lanf1e Channa gachua ﬁ§g Mysore UszinAsung

Glochidia 199Ua8NULIAA (AN 72)
BNAN9TE19R UNE baz Wunng (2540): UseIng3 (2546); Lutz (1986)
9Us AN
feag Tuagen ddnwoizidue 2 duilsznuiu asauuudng FAnuenatlszann
1.5-1.61 Winae9ANNnde InaiAnnenqmag 520 (456-630) luAsau ANNnd1aiaae 345
(335-394) 1A% WHANBIANNNNAIULNG (lateral view) aziiuansaizily 2 (N dmau |
UL (hinge ligament) Eallaanviaaadldfaaiu
e 44
AIWMUNANY  Twidan
o dl o/ o’ a < L8
AUULAANY 22 Fiv A1n 180 Fia Aslu 12.22 wafifus

anuounnulsdnlullaiusazsia 1-12 6in

Argulus siamensis (ﬂ’]‘wﬁ 73)
BNaNI8n989 UsrIwds (2546); Bykhovskaya-Pavioskaya Wazmnie (1964)
Rl ENATAN R

p Do | Iy < p

# carapace gula #AuznannndnAundsszinuesenin glslauiiaaueng

' v ] = ~ = . = =

NINNIANNINLSZNIL 1 Win wazlglizen Nded anal sinus an wazdlanaunan
ARUdNGLELLLeeN LTuaniaeuing (respiratory area) 41982 2 aau Nansouziilu
sUGeqene Gevseiuawiwiu Insaeudunindlugidvinlu (club shape) tAanguaau

AU ITFLNTE U WANAIUTINY LATTNEURNG 2 ARUATNUTIA

ALY Fn6in

UL INLLUIER 2 F AN 180 Fq Asilw 1.11 wlafidus

auaulsannnuluilan 1 5 1-2 6in
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AW 72 Glochidia A89%a8INI1LILNAR

o

2 mm

a1 73 Argulus siamensis

182
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A ! ) ) , ' = : PR
A1999% 33 AN Incidence of infection WATAN prevalence 2a9U3AnuFAazInaNNL 1

Uannanaes
Phylum TUANBILIAR Incidence of prevalence
infection

Protozoa Myxidium sp. 2 LignansniinRanld
Platyhelminthes Cornuoliscoides sp. 69.44 15.8
Thaparocleidus sp.10 78.89 14
Nematoda Spinitectus sp. 13.89 1.8
Mollusca inaausrely glochidia 12.22 55
Arthropoda Argulus siamensis 1.11 1.2
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Usanfinuludaraain
@umuﬁmmmﬂﬁmﬁlwﬂuﬂmmmmmm 192 In&3 (2546); Bykhovskaya-
Pavlovskaya et al. (1964); Lim and Furtado (1986)
Phylum Platyhelminthes
Class Monogenoidea
Malayanodiscoides bihamuli (m‘wﬁl 74)
Phylum Arthropoda
Class Crustacea
Subclass Copepoda
Family Eudactylinidae
Lamproglena pulchella (mwﬁl 75)
Malayanodiscoides bihamuli (m‘W‘ﬁl 74)
WwnanI8nade Uselnwds (2546); Yamaguti (1962); Bykhovskaya-Pavioskaya et al. (1964);
Schell (1970); Gussev (1976); Chinabut Lag Lim (1991)
91T19anElY
7113198119 WK ANFIRAINENT 1.81 (1.65-2.11) HaALMAS N9 0.15 (0.12-0.18)
Hadwng Uaragaresdowiofuaey 4 asu HawelndiAseiy uwiavaeuiignaasunu
1§y dnEouzAdEmAtn 1WA 0.022 (0.02-0.025) NAALNAT FARAINAIUIANLTA BATUNU

'
1 X 1

@ o S A Y \ A Y P A o -
@QNW’Q::L?JH@QU"E@?ULL@\‘isﬁ\‘]Nﬂ% 2 A ﬁVU\?ﬂ%@quuu@quﬂﬂﬁﬂﬂuﬂqu@’]\ﬂﬂsﬂu’]ﬁL@ﬂLL@:N

nlndiReaiuAe iU A NaaLlsziinl 0.0025 Haamns dnasnidudauasnaney
Hgusenan mualunwinsiuda au1aAINE19 0.085 (0.08-0.09) Hadlums N31e 0.078
(0.068-0.088) slaanAanataziludiuzaiaana1m uarald 2 waue iniedudae

o a a

LAZANUIINTBIAFALATHTANAULT AU EI098 62 Asanuaielduagiainyn
nsvansagiama

andoudtasidezinns 1 T 3 aeganannasaarnulananes aasunu
o dl =R o & d! % 1 aNal o v = o
adeaen dianizlunisnanwug  aelsznaudoavialanainesianuniclAseiauIy 2
9 A 9 ¥ %’/ 9 = a a 9 9:/
A Padusnalasdudu WWue1alANe19tszinn 0.108 (0.105-0.112) NAAImg iU

aa Ao

FAue9tszunns 0.053 (0.051-0.054) HAANAT WLATIANTATAINTNA NS UL LTI WY

AANEIANULANAIINENT 0.03 (0.01-0.04) Radwms deadlannlaunlansauznansiidu
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daAudnanstlszinns 0.015 (0.012-0.018) Hadwms Fladgiseg aatlszunne 0.084
(0.08-0.088) HARLNMT N34 0.07 (0.06-0.08) NaANAT Aaansalaanfluduuaadumne
HgUsenaszrwiaanndnialaidniies 819 0.07 (0.06-0.08) Hadwms N34 0.025 (0.02-
0.03) RadNAT NsuAailaNduanaes 1 61 NANWULEN9T WEINaanaINAIuaIFa
ML 819 0.34 (0.3-0.08) HAALNAT N9 0.25 (0.2-0.3) AadLNAT UTznausag1auuns
wnalvnfiiseans 2 4 Tnauilegegduuuuasdnuiidesfiuas anedfuuuiiawalg
NIAFIUAIIANTRY AYINENNTB9ANeAUlW 0.094 (0.088-0.1) HARLNAT AYINENIT8Y
ANDAUUAN 0.082 (0.075-0.088) HAALUAT ANENITAITINANAAIWLYW 0.035 (0.03-0.04)
FARNAT ANENITINANBAUWEN 0.012 (0.01-0.014) HARNAT AINNENIVBIAIANS
0.084 (0.075-0.092) Naaiums UanaanalansoizaniBadlazuiannslane anqtlszunn
0.05 HAALIAT YN 60 aeAiusinane AuLugaTasFitanaldiuaas patch ANMAEEN
wWaNATUaNeAdNEAzae 819 0.035 (0.03-0.04) NAALNAT flaasfugnanenannea

ane 2 U agnsetFon 3 W 5 289ANNEENS TUAMNEIUTNIBANaAINILAT A

wusiAuenqldiiuanueresane Tnafiaannenalszann 0.06-0.07 NaAINAT ANaY

=<

apsdnegniafaguvienuannsiianeuzadienszgn vuasineny nanansleseanian

a

woe 819 0.05 (0.048-0.053) HaGWAT N1 0.009 (0.008-0.01) HAALNAT AIUIDIANDA
aaRAnEzaNa AL luTILd AL ANNENTe9ENeA1Wll 0.06 (0.054-0.066) NaALNAT
ANNNENITAIANAAIULAN 0.06 (0.058-0.062) NARLNAT AINENNTAITINANAAUWLW 0.042
(0.04-0.044) AARNAT AMNEIITINANDAIWUBN 0.012 (0.01-0.014) NARNAT AIINEND
989A74Ne  0.062 (0.06-0.064) HARINAT UAa8aNaNANHLLE9B3LaTLUANATLAN
8913vanns 0.028 (0.025-0.032) HARLNAT NHHN 80 891 AUAIANE Tlan e
2ANANFAND 2 iU agnetTons 3 T 5 289ANNENNANE TLANAIUTII8SANEAINN

=

uwazianmusiiAne N ldiiuAINETeaNe tnaiAnue1atlszans 0.055 (0.05-0.06)
a Aa :// ¥ =< 1% ' dl A o ¥ o A

Haaluns AanayNAeslNNEAAIELIIRAINIINTINANUEAAEgUAIY  (V-shaped) €19
0.1 (0.08-0.12) HadwmssaulafauanmasizauuINIIAENTIMNA 14 dU gUd1amdne
Ande e9UsEanns 0.15-0.2 HaRLums

o 1 Adl -dl A

AMUNUIANY  TLvihen

uauLlsdnnnuluilan 1 62 1-12 6a

UL INULIER AU 12 F7 andanaans 30 fa Aslu 40 wWasidus
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nni 74 Malayanodiscoides bihamuli (N. copulatory organ 4. opishaptor)

-
\

Thorax
J

ﬂ; Egg sac

BNUUN

Head

2" thorax

a1 75 Lamproglena pulchella
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Lamproglena pulchella (m‘wﬁl 75)
wnaNI8ndde Uselwds (2546); Bykhovskaya-Pavioskaya wazmnie (1964)
1i19anmuy
g1319Fe0819 WaEn HAdneatlssnn 3-4 JafluRs n418 0.5 HaALNAT dawi

1
a

ndwingane douan Liinnlaseuse (cephalothorax) H3insenan unndaan (maxila) g 2

o

3 = [~ I3 o o ¥ o dl = % v o 3| ] o
wdausadtanefuduunanandmivldinzAvduvienaeaditinu. dallifludousesansn
= % v P v A = = ' Y
mailsznavdanildesan 2-5 Udes anddash 2 axleqenq HANN9NINNINAINNAN
dszanns 2 wih AgelaFaafuunaien 1 gonq ladawalug) Hauau 15-17 Wag douviad
= = | 1 ¥ = 1= ] = I |
Genenn dawEen Aeudisuanduldeusnanlifiseauti Junwmng 1 g Wuuauwm
Y Joy o o o y
& 7 Uanenu alAadviudneueadiaiiny
e d 4
AAUWMUIANG T

auaullsdannnululaiusazsa  1-7 fia

o

UL ANULUIER 14 Fi7 AaNaUIUTINNATaILANdae 30 f2 AALTW 46.67 1afidus
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d51luan1snaang

dsdndnulutlanaiinsing o AanisAnwiainniiunzien visiegluasauniaifen
o =< . .. | o o = ] ) A A
fulaniinAa Family Pangasiidae uwazsnvAsauAionulanin wudndanusazaiai
wafidusaaalarninulsdnuanstaiuaanly seuanslunised 34 Taeluwiilsdnaiale
Tulaniinias

a a n:ll ] a A ] [ o dl
aiiprasls@nnnu ludanusasaiing ﬂ’)’]NLLmﬂﬁlW\‘iﬂuﬂﬂﬂiﬂ AULLAAN LUA9197 35

R399 34 TaReraslalunANunsINiNIN12ANEUsds uazildefiiusiueslatnnulsdn

Tiipuasilan AU NANE | AuulanAinulsds | wefiduidaninulsdn

Family Pangasiidae

aniin 5 0 0
tlanannel 3 2 66.67
Family %Iu

Uannawaes 180 165 91.67

Uanaann 30 20 66.67
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ejjayoind Jinweyiq
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olLds
snpjejoosedey |
el 68°¢cl r¥'69
i eIpIyoo|b zR%e “ds snjosyuids ‘ds sgpjoosijonuio) “ds wnipixAw PBYKIYULYTT
ne Alwe
190
190 sisuswels sninb.iy BLLYLY[
0 UpLen
aeplisebued Ajlwey
ap0Isa) suabiq ausbouo|
Nee epodolyuy 2osN||o0N epojewsN seyiuiwiayAie|d £0Z0}0.d

LY | L[Y/RYBT (WNIAUJ RLWUBT) MMAYBETNENALY 2T BPE[IbBLUNE

LO[LBRUYNE

LRIZMALEUULLUTEZS YT LY IMAYBEHOMLLRBNY B INBLYNE GE UFLELE
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LANFITDNIDY

Q9 AunEmERL. 2530, WslndaifulsAnnnauenaeslaniiasneiia. Anenfnug
3oy In. NUINEAELNHAIANARNT, DTN,

s Iz &noyau. 2546. mmi’ﬁﬁaﬂﬁmmzﬁmfﬁm dinfiarisaiden, NN,

Bykhovskaya — Pavlovskaya, I. E., A. V. Guser, M. N. Dubinina, N. A. lzyumora, .

S., Smirmova, |. L. Sokolorskaya, G. A. Shtein, S. S. Shul’ manand V. M.
Epsthtein. 1964. Key to Parasites of Fresh Water Fish of USSR. Translated from
Russian. Israel Program for Scientific Translations, Jerusalem.

Hoffman, G. L. 1967. Parasites of North America freshwater fishes. University of
California Press. Los Angeles.

Jahn, T. L. and F. F. Jahn . 1979. How to know the Protozoa. W. M. C. Brown company
Publishers Dubuque , IOWA.

Lerssutthichawal, T. 1999. Monogeneans of the freshwater Siluriform fishes of Thailand.
University of Malaya.

Lim, L. H. and J. |. Furtado. 1986. Five new spicies of Ancylodiscoidins (Monogenea:
Ancylodiscoidinae) from Notopterus chitala (Hamilton) and Notopterus
notopterus (Pallas) in peninsular Malaysia. Fol. Parasitol. 33: 315-325.

Schell, S.C. 1970. The trematodes. WM.C. Brown Company Publishers, lowa. 355 pp.

Yamaguti, S. 1962. Systema Helminthum Vol I. The Monogenea and Aspidocotylea

Interscience Publishers. Interscience Publishers, Inc. New York. 699 p.
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A9UN 6 n1sANEUsAAlULAILNANNLALALNUDILNEHASTNS

Tnnilszaen
dl =® a a dl = ] d’j
1. WWaANETRALAXLTN a9l AL Tulaniinannua asuanemInNg
28N15NARAY

1. NIFALAYBEIN

1.1 WFatlandainuindlun lansy wasdIAANENITIULEURALNAT

1.2 peadsdnniauendotlan ALdonen din desdin desayn AIUFNG 7 AN

' v
el a o

AnsadneAlatuaziIuIeng wiagalantFnuuaisiilalsasuuuiualasnivantinag)

! % v

tasnenszanilnalas degsnandasqanssal iauilsdnnandaatisnnu {osn Asy Wen

a q

'
o A A

v 1 ¥
Wanszauinia 2 fu daveneanldaruuioniunazenainllnsmamilsdasandas
ANIIAUNAIULINAN
1.3 mmandsdnnialusalan Wareslaneaiienadasznialuusazdou ldaw

[ o

ufiafifhinazana vise Normal saline ag) AmFunaimue s dnesinssinninAINeNITes
NNLAUBIUT WIUNBDN LAINIARLIRRANENADI9ANIIALNIAENE 4 Win, 10 W1, 40
Wi, 100 wh Fauidatlanmiupaugntresaneen duusuung y epsaamtlsimunesiin
ﬁm@umﬁmgmmé’ﬁmﬁ@

2. NTNUSNE192 R

o

WHalfsnat1elsdnusazaianulaniunINInAe91s3nfail

8

2.1 UsdmnaniisTnda iiusnun 3 lunasnazes 70 wlafidus

¥

2 2 Usdanannansnaauaasuaaniuuian lAusn 3luleanagaas 70 wasidus

3. D129 uUNIRAUeILs AR AN T an

3.1 Us@nnanialsinda MHenansues a9 (2530); UseInds (2546); Bykhovskaya-
Pavloskaya et al., (1964); Hoffman (1967); Jahn and Jahn (1979); Kabata (1985)

v
o

3.2 1UsRANINAa8auIednetNILLNIAn MHeNE17U99UNRS Ay TN (2540):
152 In&3 (2546); Lutz (1986)

=® = Vv a dl =3
4. n1sAnANgNIHLAzBeLnanSasazaadtlsAninylutlaniin

o =S 1 1 =) a Adl a v dl a o
NN1gAnEIlugeszezioan 1 1 nudsdnnais aglstinig wunuinneduny
doule wdntulFauinaufeauazaaslsdnusazatannululaniin wazfauazaasanin

d‘ a 1 =
NWUUTABLFAAZ TR
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NANITNARRY LL@%%Q’]%‘Z]IN@ﬂ’]%“VIﬂ@ﬂQ

= a =3 '8 [~3 o 1 =3 d”
anngAnels@n lutlaninainvnsuaeanening  Inefusaatelaniniagsann
1 : d} o ] =S dl a 1 A [
AANALNAN A.nzlen maviadantnivetsinaduen g sendnunausuanAn 2546 —
a 1 o 1 A % 1 a a dl [~ a
We)AANEIY 2547 Tmﬂﬂﬂ?@umﬂm\um@u@z 5 fia WudNRU9AR 2 tle Tailulsdnnfsuan
Taun Wslnda 1 9%ie way sageuaesesdastn szae glochidia 1 10ia
Anwurnwaynsnisurasls@nnnulugnianiinddesia i
Phylum Protozoa
Subphylum Ciliophora
Class Ciliata
Order Pertricha
Suborder Mobilia
Family Urceolariidae
Genus Trichodina
Trichodina sp.4 (ﬂﬁ‘wﬁ 77)
Phylum Mollusca
Class Pelecypoda
Subclass Lamellibranchia

Fneauszas glochidia (NN 78)

Trichodina sp.4 (ﬂ']‘wﬁl 77)
BNANI8N989 a9’ (2530); Uselwds (2546); Bykhovskaya-Pavioskaya et al., (1964);
Hoffman (1967); Jahn and Jahn (1979); Kabata (1985)

91l919anHlY

dultsTadalungsdaen (ciliate) fHzuirepdraszdensnfamnaduriiaudngs
W 162.2 (143-187) luAseu Lﬁaummﬂmqé’mﬁm@uﬁmﬂugﬂwmu uasilauduy
(cilia) FaeRuuiy Wunsareud doudrainfedaavdesluntsdaniziusatlan W
adhesive disc HifurnAuINaIN 144.4 (132-154) lupsau Faduluasiinzaauuy y
(process) 22 du@etauiuiiuiananizandt dentriculate ring HuuIAAUNNAue

o aa v o 1

a9 127 (119-133) lupAseu ArreuwAazduinFaadauiy wiadu 2 d9uma external
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process WA% internal process Imel external process NanmmiziudulAanuilans
ANLUAN LML TZUNLATNUT I U UUANTRINH AN 9.6 (7-12) lumsau dou
. al o A [<3 dl ] v Cs 1 1
internal process HANwUzmNaUdNIANEUAULABUUANIENMIAAAuENANWH T4
IANUNNANNIAR NAIINENT 19.9 (14-25) lupsan

) 1 tﬂl ¢=ll A

AWMUNANY  Tuikan

uULAIANY 40 Fiv AN 60 Fa ARLY 66.67 Wafidus

auounnulsanlullaiusazsa 1-8 §in

A13197 36 LesifusilaniinAnuls@n Trichodina sp.4 $219N94A81 SUINAN 2546 —

WoAANTE 2547

wau | 8m. | WA, | nw. | He. | e | wa. | Je. | ne. | @A, | nel | mA. | wel

wafidusA| 80 | 80 | 80 | 80 [ 100 | 80 | 40 | 40 | 60 | 80 | 40 | 40

-8

SIGHL

=2a
3q

U

100 +

80

60 -

40

20 |

=
0l AU

fiA. dA. NNW. flﬂ. Wel. WA. Ne. nA. @A. NE. BIA. W

Al 76 wefidusilandniwudsdn Trichodina sp.3 55M39ABY UINAN 2546 —

NOHNIAN 2547
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AN 78 Glochidia 1891a8NILLNAA (20 X) Ludwkandaniin
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Glochidia 199Ua8NLLNAA (NN 78)
LANA1IBN9BY UNE LAy Tunng (2540); s lwg3 (2546); Lutz (1986)
919 N9AN B
featlugiviion Adneoailud 2 duilsynuiu andauuudng daruenailszann
1.58-1.78 Winaa4ANNde TnafAdnendeas 682 (523-811) luAse AINNAGRAs
P o [y . @ o &
408.8 (324-513) lUATAY  LHANBIRNNNNAIUTNY (lateral view) aziiuansuziile 2 Wl
o = o . . =X A ij/ % o
FaLaL HUURY (hinge ligament) Eintlaaniiaaasld@ae i
o 1 dl dl Gl
FALULANGY  Bian
AWIULA WL 51 F2 AN 60 Fia AsLilu 85 Llafifus

A uuAnulsdnlulausazsa 1-14 fa

dl -1 " =K dl a a a %; A 1 A o
p1279% 37 iasifuslanininulsdnlinamipaaasvasniuinan seuanneai f1AN

2546 — W AANEY 2547

lﬁ@u A, | HA. | NW. | WA | LHEL | WA, | NElL | NA. | AR, | NEL AA. | WE.

6

SIGER 80 | 100 | 100 | 100 | 80 80 80 | 100 | 60 80 | 100 | 60

=2a
Ba

1

-8

wedt

=4
3

U

100 +

80

60

40 -

20 -

=
§2Ka)R)

fA. NA. NW. HA. WY, WA. Nu. NA. AA. NY. BA. W

A F e o =< A = aa ¥ a LA o
NINN 79 Lﬂ@?Lsﬁumﬂ@’]UﬂWWUﬂ?@mIﬂ@ﬂL@ﬂﬂ@\?V@ﬂﬂquuqﬁﬂ TEUINLAAY TUINAN

2546 - W AANNEIUW 2547
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d51luan1snaang
nnemallsdnlullantnainwisuneasnawuinaglsdasniauan  toun  Wiuses
o 1 901 A a a dl [~ o 1 v oa 1 a
wazFadauneaniutinanszacinamne avliiiludunnosedidina uazlinuls@anialu
analaae  aziiulednlsdnnnuludandnanwifunemnsnsnudnduaiaaaaiuing
=R A ¥ 1 (=3 o B . o 1 a a
andarinannuesu Toun Wiuseda Trichodina sp. way Faeaunesdadtnszasinamiis

(uAdaludaui 2) wanslfviudndandnmiaasludesy lddrasiauadnuialuegy

1
= 1%

= dl a =KX o @ o a dl dgj
Alanianasnuils@anadnamasin  Inaivszdeanunsongaanululavanasianiaeeli

Uahu 1w daign (nuans, 2510) datu visalugilan uazazdlenianylfveslutiehi

a o [

a ~ oA A ! 1 , PRy X | |
AUNTE mq’sﬂ\‘]‘ﬂul,u@\‘iqqﬂiﬂ ABYHNTTUALUONEIUN LL@gsLu‘Llﬂﬂ@qV]Nﬂ’ﬁL@ﬂﬂ@ﬂ’]\ﬂﬂuq bbid1d

y N e s . d . oA X
\Hasanniiusedeazdnaiiandandaniisllfiadansinau o ldlaede dsdninuiianans
wuldlutlanaiingy ) Maeslutienu (quns, 2540) dousveaunasasdszayinadineiu

1Y '

wuldlulanniasslulenivesaeslnag)
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LANFITDNIDY

1
a

nuans nasglne. 2510. nsAnmiaevinllifaadulsanensanuularunaiia. . 128-

v
o

129. 11 9989UNNTU NN INATINTINBATANART A 41 6 : anTuazEainen
AN1ERT AN UNATHIANGRTINEAT DU NMINLAEUNHATAIERT 30 NNTIAN —
2 NNATAUE 2510. NPUNWAL.

a7 Aunimim. 2530, TUsTdaifusdnmeuenaeslanitdaunsiia, nen
InudFnyen. WnAnenduneRsAans, NPanne.

UNE A199Ug 4aT TTUnNg AgWug. 2540, dnadnendimnng. drinfiniuvianangde

INHATANANT. NFINNY. 211 Ui,

v v
0O o a &

Uselnds &nanyau. 2546. mmui‘ﬁlmﬂﬁmmﬁm{ﬁm AINANNTUTE, NP,

AUNT ALY, 2540, WiLgzdl, T TP TAN Y. (s 7(1): 3

Bykhovskaya — Pavlovskaya, I. E., A. V. Guser, M. N. Dubinina, N. A. lzyumora, I.
S., Smirnova, |. L. Sokolorskaya, G. A. Shtein, S. S. Shul’ manand V. M.
Epsthtein. 1964. Key to Parasites of Fresh Water Fish of USSR. Translated from
Russian. Israel Program for Scientific Translations, Jerusalem.

Hoffman, G. L. 1967. Parasites of North America freshwater fishes. University of
California Press, Los Angeles.

Jahn, T. L. and F. F. Jahn. 1979. How to know the Protozoa. W .M . C . Brown
company Publishers Dubuque , IOWA.

Lutz, P.E. 1986. Invertebrate Zoology. Addison-Wesley Publishing Co., Inc., San Juan.

734 p.
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NISANHINAUBRILUAIUIARTUALAZ LS NI aRslsRm LUl an

= L " & o = ~ 5
nsAnedaui Mdannauaaadusaunulunisdnen  Wesannlusdinlas was
TunFrunzignanunsanudanaiieiildnaesl waznululFunnmn nsifusiegneazin
[~3 o 1 A o o [~ %’ 1 v 1 a dl
naivetaneuay 15 fa Taevinniaiuamunindsng o ldud duineandiaum
azane (DO) Araadunsafludne WBunnwenluile PSunaumsn alkalinity was
hardness #9¢!
= QII 1 a 1
HAANNITANETlUAN39N 38 wudls@nlunguaed monogene i Phylum

Platyhelminthes tuiANN@NIzIANzassiaTiinlatAaudege ainamaedsia 2 uiaatin

=2 a a agl’ ] = o a a dl dl 1 o Zj/ 1 =
UL sAnTiAtUAeiUY dauANLANANNTaYLsAnTiinaY 7 MALANNURYE UINRSH

' '
a Aaa 1

AWNBNIANTN 2 unauiNANTT R uszuuiAuananeiy RINTIEU el Fe
copepod luunasintiuaziflu intermediate host TuisAnudavaila tasanINtng 2

v v 1 v
uAIUNTUNL BN eanTIaunazataun  AnAddiunsalua1e  Ammonia Nitrite LAY

o o % !

Alkalinity aaglduansneedeliednAunneans enduA1 Hardness 7uAnsnges1e

@

WadATYNNNaNRA (p<0.05) AILAASIUANT1N 39 Uaz 40

A19197 38 WlFeienlsdnludannamuaasiny lunsdtinlaenazndunzien

Phylum Scientific name % 1lanfinuilsdn
LL%J‘&’]I‘H\‘] NAUNLEN
Protozoa Myxidium sp. - 2
Platyhelminthes Cornuoliscoides sp. 85 69.44
Thaparocleidus sp.10 78.89 78.89
Lytocestus sp. 13.33 -
Nematoda Spinitectus sp. 17.22 13.89
Rhabdochona sp. 12.22 -
Proleptus sp. 2 15.56 -
Mollusca inaausrely glochidia - 12.22
Arthropoda Argulus siamensis - 1.11




;1131991 39 Anun WEn Tulaitin a9 FausRaU WEtW 2547 — AN 2548
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eyl AnINNIN
DO pH Ammonia Nitrate Alkalinity Hardness
(mg/1) (ppm) (ppm) (ppm) (ppm)
LNBEIU 2547 6.7 6.2 0.1 0.01 40 120
WEHNAN 2547 6.8 6.0 0.1 0.01 50 100
Aguneu 2547 6.7 6.2 0.15 0.02 40 120
NINIAN 2547 6.7 6.2 0.15 0.01 40 120
AamnAN 2547 6.5 6.5 0.15 0.02 40 120
fiueINeu 2547 6.4 6.1 0.25 0.02 60 100
AANAN 2547 6.5 7.2 0.2 0.03 50 100
WO AANTEUW 2547 6.4 6.2 0.2 0.02 50 120
fUNAN 2547 6.7 6.0 0.25 0.05 80 100
UNTIAN 2548 6.8 6.5 0.25 0.02 60 120
NHNNWUE 2548 6.8 6.9 0.2 0.02 40 120
TunAu 2548 6.7 6.6 0.15 0.02 40 120
ALede 6.64° 6.38° 0.18° 0.02° 49.17° 113.33°
mma'ﬁ 40 @mmwﬁﬂuﬂ%uwum élj/ﬂLLﬁiLaﬂu W8 2547 — NUNAN 2548
e Qmmwﬁﬁ
DO pH Ammonia Nitrate Alkalinity Hardness
(mg/1) (ppm) (ppm) (ppm) (ppm)
LNBNEIU 2547 6.3 6.2 0.2 0.05 40 50
WEHNAN 2547 6.2 7.1 0.15 0.05 40 50
e 2547 6.2 7.1 0.15 0.03 50 50
NINHIAN 2547 6.4 6.5 0.25 0.02 40 40
AanAu 2547 6.2 6.3 0.2 0.04 40 40
e 2547 6.3 75 0.2 0.01 40 60
AANAN 2547 6.1 6.1 0.15 0.02 50 40
WOAANNEIY 2547 6.2 6.0 0.15 0.02 40 40
fUAN 2547 6.2 6.2 0.2 0.03 40 50
UNTIAN 2548 6.0 6.5 0.2 0.02 45 50
NNAAUE 2548 6.0 6.2 0.25 0.01 40 40
TunAn 2548 6.2 6.3 0.15 0.02 40 50
Aleat 6.19° 6.50° 0.19° 0.03° 42.08° 46.67°
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agUualasanis

nmsAnmlsauazls@nlunisinizuazayuiagnidaninuasuinuanialunis
WnansIsanuasgniandn iainnAnamwlunmsinsiuguasayuagniaidn

= , oA C Y o« o= = X = al &
anuaniaAneludani 1 wudnlduazgniandaseuinisfinmeuuaFauaziia
TuBuaige Tnauupfizeinunnigaliun Aeromonas hydrophila Bafluuua vy

1 4
v o = =X

Tudn ware misresgnian Aeuniswmuinanziaenlaninliidnssenngaau

©

o

1 = 5 5 A X =
ArTARLANTNN UL AT B LATTas T I TunsInzIAeE sanvisenmnsaestlandn
1 oal o =3 dl a d” a a Y
i loupe waz 815l azaunsnandnsIneneaesgniandiniiinanideuuai Guls
nsAneludiun 2 Gadunnsdnelsauazile@nlugnilandnlutedu Taalunisdnmiil
1 dl a o b4 ] 1 < =
Tdanunsonazvilsziiiudnasenaegnilanls  usiaenelsfinunaainnisnalsauazisdn
F A o Y = Na S A H A A
wudduuanGeeslwindaawuanzatuiviuan Gennululn  tasuuanEaAnuNn
nanldun A hydrophila dauls@nninulugnilaninfideslutenudsdniiiusedalugag
6 waunsn  daulugag 6 IheUNAIRTAaNUAigauTearesdadtnszay glochidia N13ANL
ndeusaaensvezinadmengnilaniiniu enadlulliddveasunsnesluta@easlslae
Aannanni lundunzien  deduneuniini luledesilanadsiiniansesnan  sauvs
1 P o X 4 9 & = = 4 = y
sinae ludeneuiinisaes  weudilymdewuanizauazls@annulugniaiiin nnsld
= A 1 R X =< Y | & = v o
asadiieAruaN@auuAnFennLlunisdeslanintiu avsldwasunauaoudndu 31.25
ppm @uiluarndndunaiunsnldaruanilsdn uaz@asluwinlsd souvisiacnilasnsde
Tunsldlugnilaniings anunniane1dliinaasuulas uaslifunuan wmanzd iy
1 lutiesu
nsAnsUsAnludanin 3 wnasin lawn waddlas ndrunzien wazWisu
WNEATNS INaANEIRANTzNUNeAUElAInadatndantinlidseelusuasinau
wasannlutlaqiiuiinisindandinlldaes luwwasinauuenainuduin taiduumas
o =3 2:/ o a dg/ = '8 o
andaaasdanin  sanvivlutlaqiiudnisiassdaninluvfuinemsnsanuaunin nns
o S o . ¥ o e
wasuunasnaganaulasuaninnatinainanaesmain naeniznisindaniindaesly
1 901 a 1 dl = ] dgl 1 = |96I =
WUANHNBIINT A UNAIRYE  N1sAnEdoutinudlandnluusitih laeliaoumainuansves
1inlsdngeqn tnamulsdnngy digene Tuanl& 2 atia A Prosorhynchoides siamensis
n. sp. Wag P. chiangkhongensis n. sp. @& Alitropus typus \fuds@nnieuannumia

o o

Aasuaziaan  darinlundrunsienidudaninfnsnlszussinlillaasdantinnaulss
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wwdndszanne 40-60 Alanin asldnuisdanatialawe  AnuwAnfneesdninuana
dWasannszuuinainen luuaadn Tuaeasianaes Prosorhynchoides siamensis n. sp.
WaE P. chiangkhongensis n. sp. prasaAaves gl intermediate host Talundu
P = ~ ao ' a o a R =<
nzignena ldivendinairianannnzseilsdnia 2 1in nnsldny monogene lutaniin
1 90/ QZ// 1 | A =K = 1 [~1 1
ANNUNAINETINTNFNG 2 wuas araflunszRendandnfawaluajuazudsldivuny
AEN17N1Z289 monogene ddunisAanslaninlulieidgaainnnfuinemsnsinutin 20
Alanfuauld wudndl Wslnda Trichodina sp. wazfageuussdesdnssas glochidia #
a A dl a i// a de 1 di/ a dl 1 a dl
U3nnen dsdunsanudsdnie 2 afliailaludeneslanafisde uansindsdniinuly
daniinluirfunemensiy dudsdnnnuldaldldienizianzassetaniin au1sadnnng
-lz/ yddp o o ] a di . .
anmnsaen iy Inanisindnueasadin uazldansiadinemsunn Trichodina sp.
=S d’j Y & 1 o =3 1 :J/ -] i [
anuansAnHuansliviuinsingniariinlllaesiuacsinnamidnlsanas
dsRennulugnilaniinieuinhlldes Wunsilasiulsauazils@manngnianiinfnsialild
Uaratnauluumai iesannils@ninulugniataindeaasiu uls@ninldmnngy
o A o = ' o ot a X = 2 o o ,
|wzasiulan  Wesdandnlddassdaumaesingssnand  delunisdnenilfAnefaeng
dardnlundrunzien wudndaninlaifids@ney wiitlesananuiudalunisdnenu
wuas Asldarnnsnagdlddndandnluwnastinsssuanflidllsdn  aluusazunaein

taniinanaiisdnnuansneiuliauiuasnainnas lussLURn AN URILAA L LAAITIN A0
a

' ]
aaa A

denmapndulaasinenats (intermediate host) Aa1anilddandniuinisindedsdnly
1 o = a d” a 1 dl |
naNTeaIMUeUAILLY vTaanafamatlsdnniauen Tnaanizlunguaes Arthropoda iy
dsdndansnnld wieehglsfinnnludaninaziimnumusenisfinmersdalunguiniuvag @9
dlunguassils@anianuannizsaidntiiugs duduldaannisAneild@nssaating
=3 1 9; o 2 o '8 %% =3 1 o
darfinannusdunlas 6 6o ndrunzien 5 i Wasuinemsng 60 fiv gnilaniinluasiuou
o o 1 o % I Al a | dsj 1 al o =3
120 Fa gnilandadauatuau 80 fia Tdnwudnlls@anguilias dwpeaiulunisAnmnang
Lerssutthichawal (1999) @9lavinnsAnssdnlunguiniuauaindanatinsine o T
T4 Tnslunis@nunlsninisdnsnlulandnduiaen iy winaainnisanen ldwudnlanin
Aswtiais@nnguiniuau
=S 1 a dw a = = o a dl Z//
AN9ANEI A NNUNIBAANITRATaUsAnTeslandniieududatsieautiy  nng

AneludauitldnnindFauiaudan 4 areuaialuusinlae ldun Pangasidae (Uaniin

Pangasianodon gigas,Ua1MW1 Pangasius sanitwongseli, ﬂmmaq Pangasius
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conchophilus, UanTug Pangasius bocourti, ‘]Jmmquﬁﬁmé Pangasius micronemus
way Ua1d9nzanm Preropangasius pleurotaenia), Bagridae (Uainawiaea Hemibagrus
nemurus, UanaAs  Mystus wyckii), Siluridae (Uananailiaw Belodontichtys dinema,
a1dn Wallago attu, Uailesau  Kryptopterus cryptopterus) wae Sisoridae (UanuA
Bagarius bagarius) lagdania 4 aseupsall fnandluaseuafaifaneddmuinisilng
a ] = o ai 22 dl [ | %’ Qd‘ o
e wazieandanin Auaaslunng 80 TundnunsienaaiduunasingssuaAnTin
afnldiaessin ldinnsiiusaesnalulan 3 Aseussa 1dun Pangasidae (Uaniin
Pangasianodon gigas, Ua4218 Pangasianodon hypophthalmus), Bagridae (Uan
NAMARY Hemibagrus nemurus) waz Notopteridae (Uan@anm Notopterus notopterus) Tu
2 =] dg/ o Y 1 a dl ij/ 1 ¥ o o a
NUNzE  NNeAnE RN ling ualsdannu lutlantiuAeudieannieiusiaaestan
= 1 901 dl o | 9n’/ al a dal a v 1 a dl =K
waztandnluunasininldlaestuiinnsfingels@nteandtlarsindy naainnisdne
dal 1 v a dy 1 =3 -&l 1 % = ol o
Anudnanuduldifeesnisin@eszvanelanin waztlarauluwiaesinazla nnsamnng
% = o = 1 1 90J le 21/ [ dl
ninenstaniintaanisingnianiinlidaeslunuastiisssuanfauidu uiuwanied

[

winzanlunistlasiunisgoiugaasilaniindaliluauwan  Tnaluinalunisdaauulas

9

PAMENagLsz 1N A
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R a 3 A o = a Y v
AN3NN 41 ﬂﬁ‘@[ﬁm‘wusluﬂ@’]@'ﬁﬂLLNH’WI?.I\‘WWHﬂ’]?ﬂﬂ‘]&H uenANTiATaelaatng

Host families Host species 1n1e9UsARNIWLLENAIN Phylum
(W3unnuaestsdnnnuluilan 1 #9)
- g TIN
Q
< 5 5 = z
2 o ® = 3
3 8 o » O
S Xo a 3 g
= = QL )
[0 L
2 Q
Pangasiidae Pangasianodon gigas 2 1 3
(82) (11) (93)
Pangasius sanitwongsei 1 1
(4) 4)
Pangasius conchophilus 2 1 3
(129) (100) (229)
Pangasius bocourti 2 2
(90) (90)
Pangasius micronemus 1 1
(14) (14)
Pteropangasius pleurotaenia 3 2 2 7
(12) (0.75) (0.75) (13.5)
Bagridae Hemibagrus nemurus 3 3 6
(33.75) (4) (37.75)
Mystus wyckii 1 1
(1000) (1000)
Siluridae Belodontichtys dinema 2 2
9 (9)
Wallago attu 2 2
(23) (23)
Kryptopterus cryptopterus 1 1
) 2
Sisoridae Bagarius bagarius 13 2 1 1 17
(236) (1.13) (1) (0.04) (238.17)
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= = A o A o = a P
R399 42 Us@annuludanainndunsignininisdnen wanauriatesladtinu

1inveatsARNNLLENAIN Phylum

Host families Host species
W3nnawesdsdnnnuludan 1 #9)
TIN
Y
Q
R, < g < 5
el = 3 o 5
S 2 ) c S
N § S » °
8 =l o 8 a
> Y [
()
w
Pangasiidae Pangasianodon gigas 0
Pangasianodon hypophthalmus 1 1
(25) (25)
Bagridae Hemibagrus nemurus 1 2 1 1 5
(148.33) | (13.89) | (12.22) (174.44)
Notopteridae Notopterus notopterus 2 2
(9) (€)
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NANUIN

n17lg1sx lemdlasang

1. Tp2an 190 A N IUARNIT1I198799T1N1997191 2 389 (ANNIBNAITWUL 1 WAT 2) LAY

' ! Aa  ea A
ﬂgluitﬁqqﬂﬂq?mv\lﬂwfﬂﬂ 1 1989

Faen gaalaaning, wumand etedeu wazannyde 4ininesh. 2547, dsAnuazuuaiEy
Tugnilaniin (Pangasianodon gigas Chevey). 2nsansangnaansuazmaiulatl

(N nen) 12: 1-11.

Purivirojkul, W., N. Areechon, O. Lawhavinit and C. Purukkiate. 2005. Bacterial and
Fungal Infection in Mekong giant catfish (Pangasianodon gigas Chevey)

hatchery. Kasetsart J. (Nat. Sci.) 39: 57-62.

2. Tasansiilavinliiauanasulunlsygatainisaiuiu 2 Gas (1F5usedananuidy
e UNI9Ls TN TN NN INENAEINEAIANERT ATIN 43) (ANNLBNANTULL

3,4 LAy 5)

Purivirojkul, W., N. Areechon, O. Lawhavinit and C. Purukkiate. 2005. Bacterial and
Fungal Infection in Mekong giant catfish (Pangasianodon gigas Chevey)
hatchery, pp. 50-58. /n The proceedings of 43" Kasetsart University Annual
Conference. 1-4 February 2005.

Purivirojkul, W., N. Areechon and M. Endo. 2005. Bacteria of Mekong giant catfish
(Pangasianodon gigas Chevey) fry - larva and their chemical control , pp. 175-
184. In Proceeding of the JSPS-NRCT International Symposium Joint Seminar
2005, Bangkok, Thailand.
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3.1 atiuayunIIaneninugszaudToyaynin aauau 3 s lEun
311 sdnlulanud annusiinles Bnnsnedasans dmdndesms
312  Usdnlutlanamaes annustinlas s neideaes Smia@eane
313 Usdnlutlandenzana annuiintae s ne Basaes dmdadesms
3.2 avduayunevntlymiasidntBrynyiss w1 Al
3.2.1 Usdmludanurriia lundrunsien
3.3 avuayunisineyvnariidnizoygyiin Goq Usdmluanunesialuusitnlag

RMUIU 3 AL
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Parasites and Bacteria of Giant Catfishes
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Abstract

Study on parasites and bacwena in quant cathish {(Pangasianodna qugas Chevey) conducted at Phayao Indand
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Bacterial and Fuangal [nfection in Mckong Giant Catfish
(Pangasianodon gigas Chevey) Hatchery

Watchariya {ucivicojkul', Nontawith Arecchonl,

Oung-ard Lawhavinit? and Charachai Purukkiate?

ABSTRACT

Bactenial and {ungal isolauon m Mckong giant catfish (Pangasianodon gigas Chevey) hatchery

was conducted. Egg and fry were abtained from artificial spawning at Phayao [nland Fisheries Researcle

3N

-and Development Center, Phayao province, Thaitand ducing May 2004 to June 2004. Total aumbers of
-1 50 eggs and 90 fries of grant catlish were wvesugated and 100% were found to be infected with bactena
-f‘a,n.tl fungi. Seven spccir.:; of bacienia were isolated namely Aeromonas hydrophila, Pseudomonas
}'Iuorc:.'ccns_ Plestamonas shigelloides, Chromobacterium violaceum , Chryseomaonas memingoscpicm,
l"(:.\'.'cm'."lla haemolytica and Ochrobactrum anthrapi. Three fuagal genera of Saprofeguia sp .
..'iphr.znmr:yw_\‘ sp. and the vesicle producing fungi were 1solated. These pathogens could come from watee
supply which had high number ol bactenia and fungi at 2.9 £ 1.8 x [09%cfu/ml and 102 £ [0 3 zoosporey/
ml, respectively. Live feed or fry including water flea and brine shiimp also contained high number of
bacteria dominated by A. hiydrophda. The results obtained from this study sugpesied that water supply
used in hatchery could be the source of bacterial and fungal infection that caused low hatching raic of cpes
and low survival rate ol [ry
Key words: Mckang giant catfish, langasianodon gigas
INTRODUCTIION The genernic name s denved (rom Pangasius
+ an (Greek for without) +odon (Greek for toothy

Mckong giant catfish Paagasianodon gigas i reference (o the toothless state of the adult fish

is the biggest, scaleless freshwater fish in the
world. The size was up 1o 3 m 1o length and weight
was more than 300 kg when fully growa [tis a
bottom fecder, liviag from algac and other aquatic
plants. This giant catfish can only be found 112 the
Meckong River in the region of Chiuang Khong,
Chiang rai province 1n Thaand duriag theu
spawmng penod (from the muddie af Apol wthe
end of May)

Tlus fish has the fastest growth cate of any fish in
the world reaching 150-200 kg in six years
{(Rainboth, 19906)

The Mckong giant catfish s 1n danger of
disappeaning from Thailand because of the Ingh
demand from local macket in whech the selimg
price can be more than SO0 bathikg. The population
of the Mekoag, mant catlish n the Mekony niver

has decreased rapadly because alot ol adult femals

Bepantment of Zoology . Dacolty of Scence boascisant Ulmiversity, Bangkok 109X Thadand

Department of Aquaculture Paculty of Fobenes Kasetsan Uaversiiy, Dangkok 10000, Thadand

Thaland

Departivent of Microbology and losnidosey Faculty of Veenoaay medicone. Rasenan Uoverany, Banebok  WW0RE

Phayaa Intand Frehienes Revearoh and Deselopoent Center Playao SO0 Thadand
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fish are caught in 1he spawaing season Morcover,
the water level i the Mckong niver has dropped 1o
ant all ume low due 1o she dams bl upstream
Little water 1s released from the dams during the
dry season causing the river 1o run dry and may
force the Mekong giantcatfishto find other suitable
spawning ground.

Although in 1983 Thailand succeeded in
artificially breeding the Mekong giant catfish and
could produce a lot of fry, the hatching rate and
survival rate of fry were very low (in 2003, 120 000
fries hatched from egg but only 30,000 survived
after 7 days). This paper reported the study of
bacterial and fungal infection in eggs and fry of
Mekong giant catfish, bacterial contaminauon in

live feed and water supply in the hatchery.
MATERIALS AND METHODS

Mekong giant catfish egg sampling

Mekong giantcatfisheggsused in the study
were obtained from artificial breeding at Phayao
[nland Fisheries Research and Development
Center, Phayao provinee, Thailand. One hundred
cgps were collected for parasite and bactenia

isolation and 50 eggs for fungi study.

Fry of giant catfish sampling

Giant catfish fry used in the study were
obtained from artificial spawning at Phayao [nland
Fisheries Research and Development Center,
Phayao province, Thailand. Sixty samples were
collected for bactena isolation and 30 samples for
fungs study.

Water Aea (Mofna macrocopa) and bnine
shrump (Arremia) sampling

Water lea and brine shnmp. feed for g
cutfish fry used in the study Forty samples were
collected for bactena isolation and 20 samples for

tung study

Bacterial isolation

The surface of epp and the skinof iy were

cleancd by 70% cthyl alcohol before gnnding by
homogenmizer and steeaked with an inoculating
loop an Brain Heart Infusion Agar (BUHI Agan)
incubated at 30°C for 18 -24 k. Colones of bacteria
were sclected from the plate accordiag to their
phenotypie differences (color, size, density and

shape) and purification on Nutrient Agar (NA). -

Bacterial Identification

Phenotypical characteristics, Gram strain,
oxidase production, oxidative/ fermentative
utilization of glucose (OF medium), motility and
growth on MacConky agar were determined for
cvery selected isolate. Only those isolates
confirmed as Gram negative were characlerised
by biochemical typing using APl 20E kit
(Biomérieux). Tests were performed according o
ihe instructions of the maaufacturer, incubated at
JO°C for 24 h. Bactenal wdentification was
petformed by using the APILAB Plus identification

software (BiomPricux).

ol

Isolation of fungi

The samples were washed 2 times bcfuf:_:
cuitured on the Gy plus antibiotic mediom (1%
glucose, 0.25% yeast extract and 50 ug/mi of
ampiciliin:am'lSlrcp[omycin).'l"hccui!urcdmcdiuni
were incubated at 25 °C for 2 days and purified h)'.
cutting the marginal colony to put on the new

medum.

[dentification of fungi

The pure culture of fungi were used to
study studied to the morphology of asexual
coospore reproduction in stecilized tap water. The
penus of solated fung were indentified by the

method belonging 1o Willoughby (1985)

Number of bacteria and fungi from reariag
wialer and stock water

Water samples were collected from cg8
hatching water, Iry reaning water amd stock walct

tholding iSOG wons cement tanks obtaped Lo
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reservont ). Water samples (10 ml/pond) were laken
from approximately 5 cm below the water surface
in sterile glass boules. A tenth ml of cach sample
were spreaded on NA agar and incubated at 30 °C
for a day The numbers of colony were counted
and calculated for the total number of bacteria in
cfuml. Anotirer 0.8 m! of cach sample were
sprcal_i!'tl on Gy plus anubiotic medium and
incubated at 25 °C for 2 days. The numbers of

fung colony were reported as umil of zoospores

per ml

Water qualities in Mekong giant catfish
hatchery

Water analysis consisting of dissolved
oxygen (megA), pH, temperature (C°), alkalinity
(ppm as CaCO4), hardness (ppm as CaCOj), total
ammomid nitrogen{ppm) and nitrite nitrogen (ppm)
from water using lor Mekong giant catfish epp
hatching, fry nursing and stock water were

conducted.

Table |

RESULTS AND IMSCUSSION

Bacterial isolation

The denthication of bactena solates from
ege. fry of Mekong giant catlish, water flea, brine
shrimp, epp batching water lry reaning water and
stock water as displayed in Table | showed s hugh
wncidence of Aeramaonas hivdrophdein all samples.
followed by Plestomonas shigeliondes and
Pasteurella haemotytica

The results from Table 1 showed that
bacteria 1solated from eges and fry donminated by
A. hydraphila were also found i water used in
each step of the hatchery Moteaver, A hydroplisla
could be found n water flea and haee shomp
which were feed of Mekong giamt catfishes fry.
Therefore, sources of pathogenic bactenias might
come (rom water and {food . Although brine shrimps
were cultured i salt water (5 ppt), A hvdrophida
cauld be found in water where saliity wasup o 10
ppt (Hazen er al., 1978)

Percentages of bacteria found in eges, fry of Mekong giant catfish, water tleas, brine shoimps,

egp hatchiag water, fry cearing water and stock water.

Bactenal species

Percentage of bactena found

Egg Fry Water  Brine Lgg I_-'ry Stack
flea shoimp  hatcluag  cearing  water
water water
{Nurmber of samples) {100) (60) (40) {40) (12) (12) {12)
Aeromonas hydrophila 50 66 60 80 80 50 o

Pseudomonas fluorescens 25 0 0 ( 0 0 0
Plesiomonas shigelloides 15 16 0 0 {0 10 20
Chromobactenum violaceum 15 0 0 0 { 0 &)
Chryseomonas meningosepticum 15 0 0 { { ] 0
Pasteurella hacmolytica 10 16 0 § W0 0 10
Ochrobactrum anthrop 0 20 4] )] (0] {) 0
Morganclla morgann 0 0 100 8] 0 0 0
Vibno cholerac 4} 0 { i 0 0 1
Vibiio alginolyticus 0 Lt 0 50 0] {4 (
Chrvseomanas futeda () 4] 0 §] 0 1 {1
0 () 1 13 [{1

Not dennified 0 10)




() Kasetsart | {Mat Seo) 3905}

All of eleven species of bactena namely
Aeromonas hydroplila, Pseudomornas fluorescens.
Plesiomaonas \h:gr‘”r}r'd(‘s_ {hromodbacterium
violaceum, Chryseomonas mentngosepicun,
Pasteurella haemolyiica, Ochrobactrumanthrop:,
Marganella morgand, Vibrio cholerae, Vibrio
alginolyticus and Chryseomonas luteda were found
in water and soil (Rutala et af. 1982; Khardori and
Fainstein, |988; Bennish, 1994; Ausun and Adum,
[996: Krovacek er al., 2000; Reid]l and Klose,
2002). When host (eggs, fishes, water fleas and
brine shrimps) had a wound, these pathogens
could attack on the host and distribute in host body
by blood circulation system.

Some bacteria, found in this study, could
be pathogenic in other animals or human such as
Pasteurella haemolytica which was the principal
pathogen in the bovine respiratory disease complex,
a major disease of economic unportance in the
cattle industey. Vibrio cholerae infection it human
nonmally siarts with the oral ingestion of food or

water contaminated with V. cholerae, but the

mfectous dose was determmed w be Garly hugh
ranging from 109 10 101! colony-formung unus

{(Benmish, 1994)

Fungal isolation from eggs and fry

Three fungal genera were found in (tus
study consisting of Saprofegnia sp., Aphanomyces
sp. and the vesicle producing fungi. These genera
were reported to be found in aquaculture of many
regions in the world. Aphanomyces sp. especially
Aphanomyces invadans (also called A. invaderis
and A. pescictda) (Lilley eral . 1997} is apathogenic
water mold thal causes mycotic granulomatosss in
warm freshwater fish. A. piscicida invades the
muscle by extending the hyphae (Miyazaki and
Lgusa, [972). Chinabut er af. {1995) reported A.
invadans infection in snakehead fish i Asia,

Saprolegaiasis 15 a widespread mycotic
infection in freshwater aquacullure caused by
Saprolegaia sp. which is a waterborne fungi. This
fungal infection on fish and fish eggs causcs

problem among cultured fish that causes low

Asexual reproduction of Tung
| Y Sapeolegan sp (40X}

Fioure |

| | Aphaaomyces <p
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hatclung and survival rate {(Ghittino, 1921)
ISﬂf}f'ﬂl‘('_l."“” sp o proeduces targe aumbers of
; in(pcumlx asexual Z00spores al law lemperatures
(Hl} et al.. 1992y Noble and Summerfelt (1996)

pOITC\'f Saprolegniaspanfectionin rainbow trout

:cuilurc,

e
.Fun{‘l in water {lea and brine sheimp

i Twenty five percents of water flea infected

By

il}r fungi were found n this experiment (5 samples
}mm 20 samples). While fifteen perceats of brine
-shnn‘lp samples infected by fuagi were found (3

samp[t,s from 20 samples).

el
'hn'-{!mlmr of bacteria and [ungi [rom water
-g:mple and stock water

3@
- Numbers of toial fungi in hatching

waler,
fz} manng water and stock water were 30.7 £ G0 8,
914 + 146 and 12 ¥ 13 zoospares per ml,
impu:lwdy Numbers of total bacteriain hatching
iwater, fry reating water and stock water were 2.22
.5 089x10%.55+£495x10%and 2.9 + 1.8 x 10?

;tfu per ml, respectively. (Table 2)

Bacteria found inhatching water, fry rearing
walerand stock water were Aeromonas hydrophila,
.’cswmon(u shugetloides, Pasteurella haemolytica

“ar'd Chryseomonas {uteda.

i
e s
e i
d\‘:,

Bl

Fungs found i hatching water fey rearing
water and stock water were Saprofegma sp
Aphanonvees spoand the vesscle producing faneg

All of bactlerta and fungi species were
stmmilar to bactenia and fung: found w eggs and fry
of Mckong gaant catfish
Water qualities in Mekong piant catfish
hatchery

Water analysis constshiang of dissolved
oxygen, pH temperature, alkalouty  hardnoess, otal
ammoiua nitragen and aitrite nitrogen of hatching
water for grant catfishes egg, fry reariag water and
stock water were reporied in Table 3. All of water

qualities were i normal ranges for aquaculiure.
CONCLUSION

The most severe problem was associated
with pathogenmc Aeromonas hvdraphiula (amongst
seven bactenia that were found) which was also
found n water supply in hatchery system and in
live feed Although the disinfectant has been used
as an effective fungcide, more awarencss on safety
and impactonthe environment has been increased.
To improve the hatchery activity of Mckong giant
catfish, santation of water supply and live feed 1s

highly recommended

E?hlc 2 A number of bacteria and fungi from water sample.

b
sl¢ Source

Bacteria Fung
34 Egg hatching water 222+089x10° 0.7 608
% Fry rearing water 5.5 £495 % 107 114+146
2 Stock water 29+18x10° 12¢13
E’l”“ i w8 - . e
<
Tab!c 3 Water f|u.1|sty in Mekong giant catfish hatchery
‘,"Wa.:_r [mmlw_zl pll 1Lm;x,mim, Alkaliniry Hardness Total Nitnie
"‘!‘:ampl(, Ovypen (™) {ppim as (et as Ammonz MNitrogen
& (mg/ly CaCO ) £al o Nitrozen {ppm)
W {ppm| t
_-f._f.igg S540] 765 +0.13 )5‘)*(] 26 40 L0 75415 ra r00r 004 602
< Fry S1eQ2 TR E003 2503 t012 63 F S o s GBI 1002 0008 L0003
ff-s‘hvk SO+05y 7130025 2612076 To67 £S5 77 GE AL IFsG Gl ctold 01

i
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Baclerial and Fungal Infection in Mekong Giant Catfish

(Pangasianodon gigas Chevey) Hatchery

Tgion pIAINING’ uuning anToTu’ 83879 @WANRT nezydn ninddina’

Watchanya Purivicorkul', Nontawith Areechon’, Ong-ard Lawhavinit” and Charnchar Pucukkiate’

UYIAREA

r‘mﬁnm-ﬁﬂﬁvmquuai’nﬁ‘uuan%sﬂuhiua:qm!ﬂ'uiniq""lﬁ'i'mmmmuﬁum:wi-mmu:jﬁuﬁﬁ
Lgﬂa'luﬂ‘aﬁuﬁ-@uff’i'ﬁ'mm:ﬁmmxh:unzﬁmwzlm A NZLET FEWINABUNG N IALDIARLN TN AL
2547 aanntinals 150 Waa uazgnarfindIuau 90 # wudde AT AT asUATGoLAS
For laawuwuanco 7 90a 1éur Aeromonas hydrophila, Pseudomonas fluorescens, Plesiomonas
shigelloides, Chromobacterum violaceum, Chryseomonas meningoseplicum, Pasteurella
haemoiytica waz Qchrobactrum anthropi L"E‘a?'l 3 ana 1aun Saprolegnia sp., Aphanomyces sp URT
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ABSTRACT
Bactenal and lungal isolation from Mekong giant catfish (Pangasianodon gigas Chevey)
hatchery was conducted Egg and fry were obtained from artificial spawning at Phayac Inland
Fisheries Research and Development Center, Phayao province, Thailand during May 2004 to June
2004. Total number of 150 eggs and 90 fnes of giant catfish were investigated and 100% were lound
lo be infected with bactena and fungi. Seven species of baclena were 1solated ncluding Aeromonas

hydrophia, Pseudomonas fluorescens. Plesiomonas shigelioides. Chromobactenum wolaceum,
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Chryseomonas menimgosepticum, Pasteurefla haemolytica and Ochrobactrum  anthropr. Theee
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genera of fung were isolated including Saprolegnia sp.. Aphanomyces sp. and the vesicle producing
jungl. These bactena and fungi are water borne microorgarnism which can infeci aguatic animals
These pathogens could come from waler supply which had high number of bacteria and fungi at
29+1.8 x 10 9 cluw/ml and 10.2 + 10.3 zoospores/mi, respectively Live feed for fry including water
fiea and brine shrimp also conlained high number of bactenia which was dominated by A. hydrophila
The resuits obtained from this study suggested that water supply for giant catfish hatchery and feed
could be the source of bacterial and fungal infection that caused low hatching rate of eggs and low
survival rate of fry. Establishment of sanitary condition in the hatchery is highly recommended for the

improvement of hatching and survival rate of this valisable species.
Key Words | bactena, fungi, Mekang giant catfish, egg. fry

Emant address | [sCrwypiiku ac.lh

INTRODUCTION

Mekong giant calfish Pangasianodon gigas is lhe biggest, scaleless freshwater fish in the
world with size measuring up to 3 m in length and weighing more than 300 kg when fully grown. tis a
bottom feeder, feeding on algae and other aquatic plants. This giant catfish can only be found in the
Mekong River in the region of Chiang Khong, Chiang rai province in Thailand during their spawning
peniod (from the middie of April 1o the end of May).

The generic name is derived from Pangasius + an (Greek for without) +odon (Greek for looth)
in reference to the toothless state of the adull fish. This fish has the fastest growth rate of any fish in
the world reaching 150-200 kg in six years (Rainboth, 1996)

The Mekong giant catfish is in danger of disappearing from Thailand because of the high
demand from local market in which the selling price can be more than 500 bath/kg. The population of
the Mekong giant catfish in the Mekong river has been decreased rapidly because a lot of adult
female fish were caughtl in spawning season. Moreover, the water level in the Mekong River has
dropped lo an all bme low due to the dams thal have been buill upstream. Liltle water 1s released
from the dams during the dry season causing the nver to run dry and may force the Mekong giant
cathish 1o find other suitable spawning ground.

Although, in 1983 the Department of Fishenes has been succeeded in artficially breeding the
Mekong gant calfish and could produce a lol of fry but the hatching rale and surmaval rate of fry were
very low (in 2003, 120,000 fries halched from egg but only 30,000 sunaved after 7 days). This paper
reported the study of baclenal and fungal infecton n eqgs and lry of Mekong guant cathish; baclenal

contaminalion in kve feed and water supply in the hatchery
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MATERIALS AND METHODS

Mekong giant calfish egg sampling

Mekong giant catfish eggs used in the study were oblained from artficial spawning at Phaya
Inland Fishenes Research and Development Center, Phayao province, Thailand. One hundred egg
were collected for bactena isolation and 50 eggs for fungr siudy
Fry of giant catfish sampling

Giant catfish Iry used in the study were obtained from artficial spawning al Phayao Inlan
Fisheries Research and Development Cenler, Phayao province, Thailand. Sixty samples wert
collected for bactena solation and 30 sampies for fungi study.
Water flea (Moina macrocopa) and brine shrimp (Arteria) sampling

Water flea and brine shnmp, feed for giant catfish fry used in the sludy. Forty samples were
collected for bactena iselation and 20 samples for fung study.
Bacterial isolation

The surface of eggs and the skin of fry were cleaned by 70% ethyl alcohol before grinding
by homogenizer and streaked with an inoculating loop on Brawn Heart infusion Agar (BHI Agar) aad
incubated at 30° C for 18-24 h. Calonies of bacteria were selected from the plate according to their
phenotypic dilferences {color, size, density and shape) and purification on Nutdent Agar (NA).
Bacterial Identification

Phenotypical characienislics, Gram sirain, oxidase production, oxidatve/ fermentative
utiization of glucose (OF medium), motility and growth on MacConky agar were determined for every
selected solate. Only Gram negative were found and they were further characternized by biochemical
lyping using APl 20E kit {Biomeérieux). Tesls were performed according lo the instructions of the
manufaclurer, incubated at 30° C for 24 h, Bacterial identification was pedormed by using the APILAB
Plus identification soltware (Biomérigux).
isolation of fungi

The samples were washed 2 times before culture on the Gy plus antibiotic medium (1%
glucose. 0.25% yeast extrac! and 50 ug/ml of ampicilin and streptomycin)  The cultured medium
were incubated al 25 °C for 2 days and purified by cutting lhe marginal colony to pul on the new
mechum,
ldenification of fungi

Ihe pure cullure of lungr were stuched to the morphology of asexual zoaspore reproduchon in
slealized lap water The genus ol isolated fungi were denhfied by the method belong lo Willoughby

{1885)
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number of bacteria and fungi from rearing waler and stock water

Water samples were collected from egg hatching waler, Iry reanng water and slock waler
tholding in S00 ton cement tanks obtained from Phayao reservior). Water samples {10 mifpond) were
mken from approximately 5 cm below the walter surface in stenle glass bolties. A tenth mil of each
ample were spreaded on NA agar and incubaled at 30 °C for a day. The number of colony were
counted and calculated for the total number of bacteria as cfu/ml. Another 0.1 ml of each sample
were spreaded on Gy plus antibiotic medium and incubated at 25 °C for 2 days. The number of fungt
colony were reported as unit of zoospores per mi
Water qualities in Mekong giant catfish hatchery

Waler analysis consisting of dissolved oxygen (mgfl), pH, tlemperature (C°), alkalinty (ppm a5
aCO,), hardness (ppm as CaCO,}. total ammonia mitrogen (ppm) and nitrite nitrogen {ppm) from

waler using for Mekong giant catfish egg hatching. fry nursing and stock water were conducted.

RESULTS AND DISCUSSIONS
facterial Isolation

The identification of baclena isolated from egg, fry of Mekang giant catfish, water flea, bnne
shimp, egg hatching water, fry rearing walter and stock water as displayed in Table 1, showed a high
ncidence of Aeromonas hydrophila in all samples, followed by Plesiomonas shigelloides and
Pasteurella haemolytica.

The results-from Table 1 showed that bacteria isolated from eggs and fry dominated by
A. hydrophila were also found in water used in each step of the hatchery. Moreover, A. hydrophila
corld be found in water flea and brine shamp which were {eed of Mekong giant catfish fry. So,
sources of these pathogenic bacteria should be from water and live feed. Although, brine shnmp
were cultured in salt waler (5 ppt) but A. hydrophia could be found in water which salinily up to 10
ppt (Hazen et af., 1978; Kaper ef al., 1979)

All of eleven species of bactena including Aeromonas hydrophila, Pseudomonas
lorescens, Plesiomonas shigelloides, Chromobaclerium violaceum. Chryseomonas
menmngoseptioun, Pasteurella haemolytica. Ochrobacirum  anthropi. Morganella morgani, Vibro
tholerae, Vibrio alginolyticus and Chryseomonas luteda were found nn water and soil (Ausiin and
Adum, 1996: Aushin and Allen, 1982, Benmsh. 1994; Duran and Menck, 2001; Jeppesen, 1995
fhardon and Fainstein, 1988, Krovacek et al., 2000, de Mondino ef al, 1995: Reidl and Kiose, 2002,
ftala et al 1982} When host (eggs, lishes. water fleas and bone shnmps) had a wound, these
Hlhogens could attach on the hosl and distnbute 1n host body by biood circulation system

Some bactena, found in this study, can be pathogemc o other amimals or human such

”"' 5 » - - r - . -
asteurella haemolytica which is the principal pathoegenin lhe bovine respiratoty disease complex,
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normally starts with the oral ingestion of food or water conlammated with V. cholerae. Bul 1h
infectious dose was determined lo be fairly high ranging from 10° 1o 10" colony-forming unit
(Bennish, 1994)

Fungal isolation from eggs and fry

Three genera of fungi were found in this study consisting of Saprolegma sp., Aphanomyces
sp. and the vesicle producing fungi. These three genera were reported ta be found in agquaculture ol
many regions in the world. Aphanomyces sp. especially Aphanomyces invadans (also calleg
A. invaderis and A. piscicida) (Lilley et al, 1997) is a pathogenic water moid that causes mycotic
granulomatosis in warm freshwater fish. A, piscicida invades the muscie by extending the hyphae
(Miyazaki and Egusa, 1972; Miyazaki and Eqgusa. 1973a; Miyazaki and Egusa, 1973b; Miyazaki and

Egusa. 1973c¢). Chinabut et al. (1995) reported A. invadans infection in snakehead fish in Asia.

Table 1 Percent of bacterial found in eggs, fry of Mekong giant catfish, water fleas, brine shrimps,

egg hatching waler, fry rearing water and stock water

" Bactenal species Percent of bacterial found
Eag Fry Waler Brine Egg Fry Stock
flea shrimp hatching | reanng waler
waler waler

(Mumber of samples) {100) {60} {40} {40) {12} {12} {12}
Agromonas hydrophia 50 66 G0 80 80 50 60
Pseudomonas fluorescens 25 0 o 0 0 g 0
Piesiomonas shigelioides 15 16 0 0 10 i0 20
Chromobactenum violaceum 15 1t} g 0 o o 0
Chryseomonas meningoseplicum 15 0 0 0 0 0 6
Pasteurella haemolylica 10 16 0 0 30 20 10
_Oc-}ambac.'rum anthromm a 20 0 0 0 0 (t]
Morganella morganu 0 0 100 0 0 0 0
vibnio cholerae 0 0 ] 30 0 0 0
Vibnio algmotyticus 0 0 0 50 0 0 0
Chryseomaonas luteda 0 Q 0 0 0 10 0
Mol-lddentilied 0 10 ] (0] 0 10 10

Saprolegniasis 1s a widespread mycolic nfeclion 1 freshwater aquacullure caused by
Saprolegma sp. which s a walerborne fungt. This fungr infection on fish and fish eggs causes
problem among cullured fish thal causes low hatcheng and surveval rale (Ghittine, 1983, Bruno and
Poppe. 1996) Saprolegma sp. produces large numbers ol infectious asexual zoospores al low
temperatures (Bly e al. 1992) Noble and Summeriell (1996) reported Saprolegria sponfection in

ramnbow troul cullure
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Figure 1 Asexual reproduction of fungi 1.1 Aphanomyces sp. 1.2 Saprolegnia sp. (40X}

Fungi in waler flea and brine shrimp

Twenty five percents of water flea samples infected by fungi were found in this expernment {5

samples from 20 samples). Fifteen percents of brine shrimp samples infected by fungi were found i

this experiment {3 samples from 20 samples).

Number of bacteria and fungi from water sample

Number of total fungi in halching water, fry rearing water and slock water were 90.7 + 60.8.

114 + 146 and 12 * 13 zoospores per mi, respectively, Number of total bacleria in hatching water, ry

rearing waler and stock water were 2.22 + 0.69 x 109. 55+495«x 10° and 2.9 +18x 10° cfu per ml,

respectively (Table 2).

Baclena which was found in halching water, fry rearng water and stock water were Aeromonas

hydrophila, Plesiomonas shigelioides. Pasteurella haemolytica and Chryseomonas luteda.

Table 2 Number of bactena and fung from water sample

[ Source

Eqg halching water

e Number of bactena Number of fung
E 222 +089x10" 907 + 608
Fry rearing walter = 55+ 495% 10" 11.4 + 1456
| 29s18x10°  2en

Slock waler

Fung which was found in halching waler, ry reanng waler and slock waler were Saprolegnia

3D Aphanomyces sp. and the vesicle producing fungs

All of bactena and lungr species were similar with bactena and fungr wiich were lound n

£94gs and fry of Mekong giant catlish
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Water analysis consisting of dissolved oxygen, pH, temperalure, alkalinty, hardness, total
ammonia mitrogen and nitrite nitrogen of hatching waler for giant catfishes eqgq. fry reanng waler and

stock waler were reported in Table 3. All of water quahties were m narmai range for aquaculture.

Fable 3 Waler qualily in Mekong giant callish hatchery

waler | Dissolved i Temperature Alkalnity Hardness Total Nitrite
Sampie| Oxygen (C%) (ppm as (ppm as Ammoni2 Nitrogen
{mg/) CaCoO,) CaCo,) Nilrogen {(ppm)
{ppm)
Egg 55+01 765+0.13| 259 +026 40 + 10 Bfi5+25 0.14+002 (004 + 0.02
Fry 52+02 [7.88+0.03| 2513 +0.12 65 +5 80 +5 0.14 + 002 |0.008+0.003
_gtock 50+053 | 7.75+025| 26,67 +0.76 | 7667 + 577 | 6833 +1756| 0.13+003 0:01

CONCLUSION
This study clearly shawed the heavy infection rate of both eggs and fry of Mekong giant catfish.
The mos! severe problem should be associated with pathogenic Aeromonas hydrophifa (amongsl
seven bacteria that were found) which was also found in water supply in halchery system and in live
feed. This could clearly influence the success of the whole hatchery activity of this valuable species.

To control these pathogens, formaldehyde is the most commoniy used disinfectants for
prophylaxis in the embryonic period and the first stage of larval development (Fameris et af., 2003).
Although this chemical has been used as an effective fungicide, awareness on safety and impact on
the enwironmenl has been increased. Marking et a/. {1994) dentiied wo promising fungicides
consisting of hydrogen peroxide and sodium chionde. Noble and Summerfell {(1996) recommended
artificial seawaler salt 1-1.5% for 1 hr.

To improve the hatchery activity of Mekong giant catfish, sanitation of water supply and live

feed s highly recommended.
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Bacteria of Mckong giant catfish (Pangasianodon gigas Clhevey)
fry - larva and their chemical control

W. Purivirojkul', N. Aceechon” and M. Endo’

'Faculty of Fisheries, Kasctsart University, Bangkak. Thailand
_ “Faculty of Science, Kasetsart Umiversity, Bangkok . Tharland
“Tokyo University of Marine Science and Technology, Tokyo, Japan

Abstract

Bacterial isolation from Mekong giant catfish (Pangasianodon gigas Chevey)
fry and larva was conducted. Fry and larva were obtained from artificial spawning al
Phayao [nland Fisheries Research and Development Center, Phayao province.
Thailand during July 2003 (0 June 2004. Total number of 90 fries and 60 fishes of
giant catfish were investigated and 100% were found to be infected with bacteria.
Eleven species of bacteria were isolated including Aeromonas hydrophila,
Plesiomonas shigelloides, Pasteurella sp., Ochrobactrum anthropi, Morganella
morganii, Vibrio cholerae, Vibrio alginolyticus, Chryseomonas luteda, Serratia sp
Chromobacterivm violaceum and Acinetobacter baumannii. A. hydrophila was
found in every samples and P shigelloides was found in fry, larva and water
except live feed. These bacleria are water borne microorganism which can infect
aquatic animals. These pathogens could come from water supply which had high
number of bacteria at 2.9 + 1.8 x 10 *cfu/ml. Live feed for fry including water (lea and
brine shrimp also contained high number of bacteria which was dominated by A
hydrophila. The results obtained from this study suggested that water supply for giant
catfish hatchery and feed could be the source of bacterial that caused low survival rate
of fry. Establishment of sanitary condition in the hatchery is highly recommended for
the improvement of hatching and survival rate of this valuable species.

To control these bacteria, 4 bath treatment trials with Mekong giant catfish
using formalin, hydrogen peroxide, povidone iodine and potassium permanganate
were conducted. Povidone iodine and potassium permanganate were very cffective
removing all bacteria with MIC 3.91-7.81 ppm. Formalin and hydrogen peroxide were
less effective than povidone iodine and potassium permanganate with MIC 31.25 and
15.63-31.25 ppm, respectively. For toxicity study, the hybrid of P. gigas was used
instead of P. gigas because its fry is difficult to obtain. Acute toxicity of formalin,
hydrogen peroxide, povidone iodine and potassium permanganate to the hybrid of 7
gigas larva were tested by using static bioassay. The 24-hour LCsg of formalin,
hydrogen peroxide, povidone iodine and potassium permanganate were 85, 44, 16.3,
[2 ppm, respectively.

Based on the results of the trnials, all four chemicals including formalin,
hydrogen peroxide, povidone 1odine and potassium permanganate were selected for
the treatment to control all species ol bacteria found in Mekong giant catfish culture
because of inhibition concentration were lower than toxicity concentration by 2.69.
2.82, 2.11 and 1.54 umes. respectively Hydrogen peroxide was found to be the most

effective one

Keywords . bactenia, Mekong giant catfish. chenucal control



Introduction

Mekong giant catfish Pangasianodon gigas is the biggest, scaleless {reshwater
fish in the world. Size measuring up to 3 m in length and weighing more than 300 kg
when fully grown. [t is a bottom feeder, living from algae and other aquatic plants.
This giant catfish can only be found in the Mekong River in the region of Chiang
Khong, Chiang rai province in Thailand during their spawn period (from the middle
of April to the end of May). The generic name is derived from Pangasius + an (Greek
for without) +odon (Greek for tooth); in reference to the toothless state of the adult
fish. This (ish has the fastest growth rate of any fish in the world reaching 150-200 kg
in six years (Rainboth, 1996)

The Mckong giant catfish is in danger of disappearing from Thailand because
of the high demand from local market in which the selling price can be more than 500
bath/kg. The population of the Mekong giant catfish in the Mekong river has been
decreased rapidly because a lot of adult female fish were caught in spawning season.
Moreover, the water level in the Mekong River has dropped to an all ume low due to
the dams that have been built upstream. Littic water is released from the dams during
the dry season causing the river to run dry and may force the Mekong giant catfish to
find other suitable spawning period.

Although, in 1983 the Department of Fisheries has been succeeded in
artificially breeding the Mekong giant catfish and could produce a lot of fry but the
survival rate of fry was very low (in 2003, 120,000 fries hatched from egg but only
30,000 survived after 7 days). Bacteria was one cause of the mortality of giant catfish,
so if bacteria in hatchery could be controlled from environment, live feed, and water,
survival of this fish may increase. This paper reported the study of bactenal infection
in fry and larva of Meckong giant catfish, bacterial contamination in live feed, water
supply in the hatchery and their control by formalin, hydrogen peroxide, povidone
iodine and potassium permanganate.

Materials and Methods
Experiment | Bacteria of Mckong giant catfish fry, larva, live feed and water

Fry and larva of Mekong giant catfish sampling

Mckong giant catfish fry and larva used in the study were obtained from
artificial breeding at Phayao Inland Fisheries Research and Development Center,
Phayao province, Thailand. Sixty samples of fry and sixty samples of larva were
collected for bacteria isolation.
Water flea (Moina macrocopa) and brine shrimp (Artemia) sampling

Forty samples of water flea and brine shrimp, feed for giant catfish fry used in
the study were collected for bacteria isolation.
Bacterial isolation

The skin of fry and larva were sterilized by 70% ethyl alcohol before grinding
by homogenizer and streaked with an inoculating loop on Brain Heart [nfusion Agar
(BHI Agar) and incubated at 30" C for 18-24 h. Selecting colonies growing on the
plate according to their phenotypic ditferences (color. size, density and shape) and
purification on NA agar was pertormed.
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Bacterial [dentification

Phenotypical characteristics, Gram strain, oxidase production,
oxidative/fermentative utilization of glucose (OF medium), motility and growth on
MacConky agar were determined for every selected isolate. Only those isolates
confirmed as Gram negative were characterised by biochemical typing using API 20F
kit (Biomérieux). Tests were performed according to the instructions of the
manufacturer, incubated at 30° C for 24 h. Bacterial identification was performed by
using the APILAB Plus identification software (Biomérieux).
Water qualities in Mckong giant catfish hatchery

Water analysis consisting of dissolved oxygen (mg/l), pH, temperature (C"),
alkalinity (ppm as CaCQ3), hardness (ppm as CaC0Oj3), total ammonia nitrogen (ppm),
nitrite nitrogen (ppm) and total bactenial plate count from water using for Mekong
giant catfish fry nursing, stock water and larva pond were conducted.

Experiment 2 Efficiency and toxicity of formalin, hydrogen peroxide, povidone
iodine and potassium permanganate
Minimum inhibitory concentration assay

This assay comprised a standard minimum inhibitory concentration (MIC)
determination of test compound against the isolated bacteria from experiment |. Four
chemicals were diluted to give a starting concentration of 500 microgram/m! which
was then diluted out across a 96-well microtitre plate in a two-fold serial dilution to
give a final concentration range from 300 to 1 pg/ml. The bacteria were inoculated
into each well at a density of 5 x 107 cfw/ml. The plate was incubated at 37°C for 18 h
and the MIC recorded as the lowest concentration at which no growth was observed.
This was facilitated by the addition of 20 microlit of 3-[4,5-dimethylthiazol-2-y1]-2.5-
diphenyltetrazolium bromide. 10 mg/ml in MeOH to each well and incubation at 37
°C for 20 min where bacterial growth was indicated by a blue colouration.

Median lethal concentration (L.Cs) of the hybrid of P. gigas larva

The hybrid of P. gigas is used for this experiment because of Mekong giant
catfish could be artificially bred in low number and its high price.

Lethal effects of formalin, hydrogen peroxide, povidone iodine and potassium
permanganate on the hybrid ol P gigas larva were studied using a 24-hour static
bioassay. The LCsy were determined using the logarithmic method (Litchfield and
Wilcoxon, 1949)

Results

Experiment 1 Bacteria of Mekong Giant Catfish fry, larva, live feed and water

The identification of bacterial isolates from fry and larva of Mekong giant
catfish, water flea, brine shrimp, fry rearing walter, larva pond water and stock water
as displayed in Table 1, showed a high incidence of deromonas hydrophila ia all
samples, followed by Plesiomonas shigelloides and Pasteurella sp.

The results from Table | showed that bacteria isolated from fry and larva are
commonly found in all water sources. Moreover, A. hydrophila could be found in ali
water sources, water {lea and brine shrimp which were feed of Mekong giant
catfishes. So, sources of pathogenic bacteria might come from water and food.
Although, brine shrimps were cultured 1n salt water (5 ppt) but 4. hydrophila could be
found in water which salinity up to 10 ppt (Hazen ef al . 1978, Kaper ef al . 1979)



Table 1 Percent of bacteria found in eggs, fry of Mekong giant catfish, water fleas,
brine shrimps, egg hatching water, fry rearing water and stock water

~ Bacterial sp_u—ci_cs 'I‘t_:rccnt of bacterial found _
Fry Larva Water Brine Fry Larva Stock |
flea sheimp | rearing pond waler
_ . walter water
Aeromonas hydrophila 66 5| 60 80 50 60 60
Plesiomonas shigelloides 16 | 2833 0 | o | 1w 10 20
Pasteurella sp. 16 3.33 0 0 [ 20 0 10
Ochrobactrum anthropi 20 | 0 ] I S| Ey S | 0
Morganella morganii 60 | 0 g | o [ 0 0 | 0
Vibrio cholerae 0 5 0 30 0 10 i)
Vibrio alginolyticus 0 0 0 50 0 0 0
Chryseomonas luteda 0 0 0 0 10 0 0
Serratia sp. s 0 1.67 0 0 [t} 0 0
(_‘J:rr.;nubacreruuﬂ i yfa-"(:creum 0 5.33 0 0 0 0 ]
Acinefobacier baumannit = 5 0 0 0 0 0
Not-ldentified 10 4] 0 0 10 10 0

All species of bacteria which found in Mekong giant catfish, live feed and
water could be found as contaminant in fish and water as description:

Aeromonas hydrophila is a facultative anacrobic, gram-negative rod size 1.0-
44 pm indigenous to the aquatic environment. General characteristics of A4
hydrophila include : motility by a single polar flagellum; metabolism of glucose by
both fermentative and respiratory pathways. Positive catalase and oxidase tests.
(Jeppesen, 1995). They are found in freshwater, chlorinated water, polluted water,
brackish water, estuarine water, sewage and fish pond (Snieszko and Axeleod, 1971;
Geldreich, 1973; Snieszko, 1974; Hazen et al , 1978; Kaper ef al., 1979; Seilder et al ,
1980). They are associated with a wide variety of diseases in warm and cold blooded
vertebrates including {rogs, fish, reptiles, snakes, birds and rarely in humans, They are
capable of causing gastroenteritis and wound infections in humans, especially those
individuals with liver disease. These microorganisms are also considered important
fish pathogen (Austin and Adams, 1996) such as Golden shiners (Notemigonus
crysoleucas) Cyprinus carpio (Snieszko ef al., 1989). red sore disease in pike {£soc
lucius) (Reed and Toner, 1941) red mouth disease in rainbow trout (Salmo gaidneri)
(Wagner and Perkins, 1957) red pest disease in Fluta alba (Ghittino, 1972)

Plesiomonas shigelloides 1s gram negative rod, size 0.8-1.0 x 3.0 pm, motile,
oxidasc and catalase positive facultatively anacrobic having both a respiratory and a
facultative type of metabolism. The primary reservoirs of P. shigelloides are fresh
water and estuarine water in {emperate and tropical climates from freshwater in
Northern Europe (Krovacek et al., 2000). They can be isolated from bird, fish, sea
food (Wadstrom and Ljungh, 1991) American catfish, eel, gourami, rainbow trout and
sturgeon (Buller, 2004).

Pasteurella sp. is a gram-negative, non-motile, facultatively anaerobic
coceobacilli. Size 0.4 x 1.4 pm. This bacleria is the causative agent of [ish
pasteurellosis, a serious bacterial disease alfecting different economically important
marine fish species such as yellowtail, giithead seabream, striped jack, and sea bass
(Thune et al., 1993; Magariiios ef al., 1990a).

Oclirobactrum anthropi 1s an oxidase-producing gram-negative bacillus
preferring aqueous environments. [t is an opportunist of low pathogenicity with a
wide and unpredictable antibiotic resistance (Deliere er af., 2000).
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Morganella morganii 1s a gram-negative rod commonly found in the
environment and in the intestinal tracts of humans, mammals, and reptiles as normal
flora.

Vibrio alginolyticus is a facultatively anaerobic, gram-negative bacillus with
a single polar flagellum for mobility. ¥ alginolyticus is implicated in severe vibriosis
of marine aquaculture systems although many strains are avirulent and could be used
as probiotic strains. They can be isolated from Australian native and introduced fish,
molluscs (larva and juvenile), red abalone, south african abalone, scallop larva, eel,
rainbow trout, sea bream, turbot, turtles, sea horse and shrimp (Buller, 2004).

Chryseomonas luteela is a motile aerobic gram-negative rod with yellow-
orange pigment. Yellow and smoeoth colonies are obtained after 48 h of incubation on
heart infusion agar supplemented with 5% horse blood. € [wteola can be
distinguished from most other motile yellow-pigmented nonfermenters by a negative
oxidase reaction and from the enterobacteria by its strict aerobic growth. The normal
habitat of C luteola is unclear, but it is frequently found in water, soil and other damp
environments (Silver et al., 1985, Freney et al., 1988).

Vibrio cholerae is a facultative anaerobic, motile, gram negative curved rod
that belongs to the family Vibrionaceae. Size 1.5 x 3.0 pm (Reidl and Klose, 2002).
V. cholerae normally lives in aguatic environments, Ayu, goldfish, shellfish, attached
to particular types of algae and plankton (Buller, 2004). People acquire the infection
by ingesting water, seafood, or other foods contaminated with the bactena. [n human
volunteer studies, the infectious dose was determined to be fairly high, and varied
depending on the inocula conditions ranging from 105%-10"" CFU/ml (Bennish, 1994).

Serratia sp. 1s an acrobic gram-negative bacillus that grows readily on most
microbiological media producing a white colony. It is capable of growth between 4°C
and 40°C. It produces a pungent musty-potato-like odor (2-methoxy-3-isopropyl-
pyrazine). They can be isolated from water, soil, Atlantic salmon, turbot, bass, trout,
food and plants (Buller, 2004).

Chromobacterium violaceum 1s a gram-negative rod, size 0.6-1.2 x 1.5-6 um
and is isolated from soil and water in tropical and subtropical regions (Duran and
Menck, 2001). It is commonly found in water and soil in tropical climate such as
southeast Asia, south America and the southeast United States (Desjanidins er af .
1999; Murray, 1999).

Acinetobacter bawmannii 1s an acrobic gram-negative bacillus widely
distributed in nature (soil, sewage, and water) and in the hospital environment. [t had
a bacilli shape size 1.0-1.5 x 1.5-2.5 pum in logarithmic phase and coccus in stationary
phase. It is able to survive on both moist and dry surfaces and may be part of the
normal skin flora of humans. [t causes hospital-acquired respiratory, urinary tract,
wound infections, abscesses, and meningitis in debilitated humans. The natural
habitats of the genus of this bacteria are soil and water (Vinogradov ez al., 2003).

Number of bacteria from water sample and stock water

Number of total bacteria in {ry rearing water, larva pond water and stock water
were 5.5 +4.95 x 10°,4.65 + 8.69 x 10° and 2.9 + 1.8 x 10° cfu per ml. respectively.
Bacteria which was found in fry rearing water, larva pond water and stock water were
Aeromonas hydrophila, Plesiomonas shigelloides, Pasteurella sp., Vibrio cholerae
and Chryseamonas luteda.

All of bacteria species were similar with bacteria which were found in fry and
larva of Mekong giant catfish.



Water qualities in Mekong giant catfish hatchery

Water analysis consisting of dissolved oxygen, pH. temperature, alkalinity,
hardness, total ammonia nitrogen and nitrite nitrogen of fry rearing water, larva pond
water and stock water were reported in Table 3. All of water qualitics were in normal

range for aquacuiture.

Table 3 Water quality in Mekong giant catfish culture
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Water | Dissolved pH Temperature | Alkalinity Harduness Total Nitrite
Sample [ Oxygen {(C" (ppm as (ppm as Ammornia | Nitrogen
{mg/1) CaCO;) CaCO,) Nitrogen (ppm)
(ppm)
Fry S2+0.2 (7.88 +0.03[25.13 +0.12 65 +5 90 + 5 0.14 + 0.02 [0.008+0.0073
Larva | 5.3 +02] [7.45 4034|2646 + 069 [41.67 + 246 | 51.67 + 246 | 0.18 +0.07 [0.018 + 0004
Stock | 5.0 + 0.53 [7.75 + 0.25| 26.67 + 0.76 | 76.67 + 5.77 [68.33 + 17.56 | 0.13 +0.03 0.01

Experiment 2 Efficiency and toxicity of formalin, hydrogen peroxide, povidone
iodine and potassium permanganate

Minimum inhibitory concentration assay
From the results, formalin, hydrogen peroxide, povidone iodine and potassium
permanganate were cffective removing all bacteria with MIC 31.25, 15.63-31.25,
3.91-7.81 and 3.91-7.81 ppm, respectively (Table 4).

Table 4 Minimum inhibitory concentration of formalin, hydrogen peroxide, povidone
iodine and potassium permanganate to bacteria in Mekong giant catfish

culture
“Bacteria = _ Minimum inhibitory concentration (M[C}_ {ppm) :
Formalin Hydrogen Povidone Potassium
peroxide iodine pemianganate

Aeromaonas hydrophilu 28 31.25 7.81 3.91
Plesiomonas shigelloides 230 15.63 7181 781
Pasteurella sp. 3125 15.63 5.91 391
Qchrobactrum anthropi 31.25 B 15.63 7.81 7.81
Morganella morganii 31.25 15.63 3.91 7.8 '.
Vibrio cholerae 325 31.25 7.81 391
Vibrio alginolyticus 325 15.63 3.91 3.91
Chryseomonas (uteda 31.25 15.63 391 7.81
Serratia sp 3125 15.63 7.81 1.81 _
Chromobacterium violaceum 31.25 15.63 7.81 781 |
Acinetobacter baumannii 31.25 15.63 3.91 7.81

Median lethal concentration (L.Csg) of the hybrid of P. gigas larva

Acute toxicity of formalin, hydrogen peroxide. povidone iodine and potassium
permanganate to the hybrid of P gigas larva were tested by using static bioassay. The
24-hours LCsg of formalin, hydrogen peroxide, povidone iodine and potassium
permanganate were 85, 44, 16.5, 12 ppm, respectively (Table 5).




Table 5 Median lethal concentration (L.Csp) and slope function of the hybrid of
P gigas larva to formalin, hydrogen peroxide, povidone 1odine and
potassium permanganate

Chemical

LCsp (ppm)

Slope function
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Formahn

85 (76.03-95.03)

137 (1.28-1.47)

Hydrogen peroxide

 44(35.82-54.05)

1.78 (1.47-2.15)

Povidone todine

165 (12.72-20.8)

143 (1.33-1.54)

.

Potassium permanganate

12 (9.58-14.89)

.64 (1.43-1.88)

The results from Table 6 indicated that formalin, hydrogen peroxide and
povidone iodine were recommended for use to control bacteria in Mekong giant
catfish culture because the toxicity were higher than inhibition concentration 1.54-

2.82 times.

Table 6 MIC of formalin, hydrogen peroxide, povidone todine and potassium

ermanganate and LCsg of the hybrid of £. gigas larva Lo these chemicals
& 88

Chemical MIC (ppm) LCso (ppm) LCse/ MIC ‘
Formalin 31.25 85 2.69
 Hydrogen peroxide 15.63 44 2.82
~ Povidone iodine 7.81 16.5 2
Potassium permanganate 7.81 12 1.54 J
Discussions

[n this paper we focus only bacterial diseases and chemical for control them
although in fry and larva, we also found fungi and parasitic infection. Saprolenia sp.,
Aphanomyces sp. and the vesicle producing fungi were the fungi found in fry
(Purivirojkul er al.. 2005). Trichodina sp.1, Trichodina sp.2 and glochidia stage of
Pilshryoconcha exillis compressa were the parasites found in larva (Purivirojkul et

al., 2004).

All of eleven species of bacteria which found in Mckong Giant Catfish fry,

larva, live feed and

water

including Aeromonas hydrophila, Plesiomonas

shigelloides, Pasteurella sp., Ochrobactrum anthropi, Morganella morganii, Vibrio
cholerae, Vibrio alginolyticus, Chryseomonas luteda, Serratia sp., Chromobacterium
violaceum and Acinetobacter baumannii were found in water and soil (Austin and
Adum, 1996; Austin and Allen, 1982; Bennish, 1994; Duran and Menck, 2001;
Jeppesen, 1995; Khardori and FFainstein, 1988; Krovacek et af., 2000; de Mondino ef
al., 1995; Reidl and Klose, 2002; Rutala er af.,1982). When host (fishes, water fleas
and brine shrimps) had a wound or some stress, these pathogens could attach on the
host and distribute in host body by blood circulation system. Supply water can be a
major source of the microbes associated with an aquaculture facility (Douillet and
Pickering, 1999). In the present study, some of the bacterial isolates found in the live
feed and water were not detected in the fish.

Some bacteria were found in this study can be pathogenic in other animals or

human such as Pasteurella sp. which is the principal pathogen in the bovine

respiratory disease complex. a major disease of economic importance in the cattle

industry. ¥

cholerae infection in human normally starts with the oral ingestion of
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food or water contaminated with V' cholerae. But the infectious dose was determined
t0 be fairly high ranging from 10° to 10" colony-forming units (Bennish, 1994).

For control bacteria, formalin, hydrogen peroxide, povidone todine and
potassium permanganate were used in the experiment. The results indicated that all 4
chemicals were safe to use for control bacteria from Mekong giant catfish. Afthough
formalin is the most commonly used disinfectants for prophylaxis in the embryonic
period and the first stage of larval development (Forneris ef af., 2003), but formalin is
toxic to aquatic life at low concentrations, with 96 hr LCso values ranging from | 1o
1000 ppm depending on species (Katz, 1989). Hydrogen peroxide in a treatment
regime similar to that which is available for formalin but it does not deplete oxygen in
the rearing tanks (Montgomery-Brock, 2004).

Conclusion

This study clearly showed the heavy infection rate of fry of Mekong giant
catfish. The most severe problem should be associated with pathogenic Aeromonas
hydrophila (amongst seven bacteria that were found) which was also found in water
supply in hatchery system and in live feed. This could clearly influence the success of
the whole hatchery activity of this valuable species. To improve the hatchery activity
of Mekong giant catfish, sanitation of water supply and live feed is highly
recommended.

To control these pathogens, formalin, hydrogen peroxide, povidone iodine and
potassium permanganate may be used at a treatment level of 31.25, 15.63, 3.91 and
3.91 ppm, respectively for 24 hours static bath.
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