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Project Title Investigation on Lhe Host Specificity of Lhe
Glochidium of Freshwater Pearl Mussel,
Hyriopsis (Limnoscapha) myersiana (Lea, 1B56)

Name of Investigator Somsak Panha

Year 19391

LI-‘-“;",{

The ittt e — host specificity of the
freshwater pear®eg o’ Woscapha) myersiana were
studied from nDa - oy - Marsupia were found
already in eg \ u curred between December

and January. % from late November till

early March. In Bhok less than 24 hours to
release all Lhe®gly |
The expef ' city of the glochidia on the
fry of 11 species o _ ; d out, using 4 levels
of glochidium concep 3ferﬁ: /) mortality of the fish after

infechion wa gedevels. After 3D-days,

-

the interpo]a - '[ ration of glochidia that

killed 50 %

de fry) for aescenk I'L'HS iMystus vittalus),
Striped cakfish rfaHQESJus subtch@f Yellow Mystus (N. memurus), wvere

5000, PP B IVREH I N ﬂﬂﬂﬁhles vere very lov in

Striped t{!Lr nandid rPrJiia}ep}s f cliatus) Teulinek‘s kissing

AW TN TN N PN v e

(OxyQleotris marmoratus) and Striped tiger nandid, which also gave the

highest production of juveniles. Species of Rasbora were not

resistant at all, all specimens died soon after infection.
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Investigation on the Host Specificity of the Glochidium of

Freshwater Pearl Mussel, Hyriopsis (Limnoscapha) myersiana (Lea, 1B856)

of Science,

Wk 10330

Freshwvate® JF ;4 ;{, Ef very interesting life-
eycle. In Lhe ® : glochidium), it needs Lo
parasitise {glochld pade b some amphibians (Lefevre

and Curbis, e #=d: Walker, 1981;

=
LY

Kraemer and ?’ =dwtrted 14 species of

Fish GLhat are

st to glochidia.
its life-cyele, pear] nufekls are being directly and
immﬁumﬁgmmmmm
replaductJ season and wjter pnllut n (Bauer et ., 1980; Bauer,

”ﬂﬁ']ﬁ\‘lﬂimﬂﬁﬂﬂmﬁﬂ

Thailand has great potential for producing freshwater

Due to 3-n&dequate knowledge of

pearl on a large scale. This 1is because so many of Thai

species of freshwater pearl mnussels are capable of making pearls



{Nakjinda et al., 1989; Panha, 1990). Apart from studies by Panha
{1989 and 1990) there has not been any work done on the relatiomship
between glochidia and host in Thailand. Glochidia are very host
specific. Studying their relationship is an essential for conserva-

tion and management of both, fish and pearl mussels. This will

also benefit bLhe pearl g e long run.

The studie ¥ of nussels and hosts in

other countries ¢
Murphey UL AN .ationship of freshwater pearl

mussels and G hat trouts are preferred

as host over o {1969) studied the attach-

ment. of glochidg i J > & .Ea‘ oiNWerca flavescens in
fanada and the . N\ to be around the gills.
Yeyers et al., Fx H; hidiosis of salmon and

M ilable host for Margaritifera

margarilifera. hat glochidia of the genus

ST\
Anpdonta would ke o and Neves (1982) found 4

families of
V.

that the paraslsa’ = inodonta woodiana takes

{1984) shoved that

about  12-15 Morton and Dudgeol

SO, UL 10N (11 (411019 I
abdulinaﬂ 87) found that
encystlent of glochidia isduced in jde Fish an ggmune system and

s ARIINAIURWYIRB K- e

resi t new encystment. Bauer (13B7hb) discovered 4 species of fish
wvhich host Margarilifera  margaritifera. They are Salmo

trutta, S. salar, Hucho hucho and Salvelinus fontinalis.



The present study deals with laboratory and field investiga-
tions of glochidiosis by glochidia of the @wmussel Hyriopsis
fLimnoscapha) myersiama on eleven species of fish hosts
(Silver barb, Puntius goniomotus; Julien’s carp, Cirrhina

Jullienis Rasbora,

Rah-.i sp;  Yellow mystus, Aystus

nemurus; Iridescen \lL/ vittatus; Sand Goby,
Oxyeleolris  BarmOmmmet=s Stripleetegwer nandid, Pristolepis
fasciatus; TERD i DC i 5 5 1 o 3 Wusac s Helostoma C(emmincki;

Java Lilapia, T gl : Beaaon climbing perch,

Anabas testudineu s sutchiy.

From Septen 1 the females of the mussel,

Hyriopsis rLi:unsexphg; wibating with eggs or glochidia

in the marsupd :_géu Histological study

-

of gonads was §%J W hssels. The mussels

were collected f‘;n A - Ta#“'hannhuri * Province and

large irrigation Eanals, uarahurl and Nakornsawan Province (Fig. 1).

of the fuﬂ ﬁb&lﬁﬁj w Wi‘ﬂ lﬁ}ﬂﬁ specimens of each

;1ng species 51 uer barb (Puntius gﬂﬂlanntusj Julien’s

| mmﬁmﬁa RARTRAR L,

nandld {Pristelepis fasciatus), Temminck’s |kissing gourami



fHelostoma  femmincki), Java tilapia (Tilapia wmossambical,
Common climbing perch <(Apabas Lestudineus), Striped catfish
(Pangasius sutchi) of 12-70 mm in total length were exposed
individually te 7,700, 15,400, 30,800, 61,600 glochidia for 3

hours in small aquari ining 3,750 ml of aerated,
dechlerinated ta juvenile fishes had never
been infected by . - éthe Sand goby (Oxyeleobris
marporalus) onlieg ' collected and exposed
only to 7,700 zpecies was obtained from
commercial sup fish movement kept the
glochidia in 'h;.e used for each exposure
level and te WecMens all of which vere
subjected to . est fish. After exposure,
the group of inf] \ rols were kept in separate
compartments of fish were fed once daily wit
artificial Fish pells j&"

Grap B N River were the major

source  of & & R Jing period from 21

December 199(}} to o¢ o Lhedll mussels were collected
by local peopyp and by dredgd &ye from the river bottom and Lhen

o USRI IR

the lahur&tury, each gravid female mussel was held

ﬂ,,mmmnmﬁmmiﬁz“:::;::;_

{4-5 hrs room tLemperature, 24-25°C). The larvae were
examined for viability using movement of the valves as criteria.

Glochidia from different mussels were pooled and the average



number per ml of suspension was determined by serial dilution
so the volume of the suspension necessary for the desired

exposure concentration could be calculated. Only glochidia

ere used.

e rded and plotted against

spawned on the days of fig
The 48-hr nng
the exposure leve e 21 - “*“;‘_-Lper. The 48-hr LE_,
values (the expoSt : ~ of the fish in 48 hr)
vere interpolate®™ T & E“u &;. h species.
Dead fi ' »

that abtached glg

buffered formalin so
squent ly.

The averay on fish from each
exposure level Ths P G 17 S ﬁ. Mt hour of exposure and
bhe time of ju:-n‘ : ___35;; IE oximately 11-27 days
postexposure, was de -rn'

all
determined J0NTeee et Le excystment was

complete for ?2; Aere preserved for

The cumulaki groups of fish were

later parasite emd eratiun L

FI'lJEI’JVIEWI'a'W El']ﬂ’i

gResults
On the basis of  histological examination of 10
specimens collected and sacrificed at monthly intervals from
Apr11 1990 to March 1991, I have found a pattern of the
reproductive cycle of Hyriopsis {Limnoscapha) myersiana

living in the Kwae Noi River.



April 1290 : histological sections of both sexes show
the presence of extremely reduced germinal follicles. The
mother gills are empty and no glochidia are present anywhere
{Fig. 2) May-June : there are no differences from April.

July = the this month, present germinal

follicles at an activ ment (Fig. 3).

August = occurs in specimens of

both sexes.

Septembe SSividuals reached full

sexual maturity Wwso full of masses of
gametes  Lhat J»xz-le in histological
sections with iy & STetE \ :'xlhl:. 4).

November | | reduced gametogenesis.
In the mother’s | kness of about 0.5 cnm,

an  enormous  numb @c present with a few

developing eggs {Fig._ﬁzgﬁgp N
el

Januang¥ pffle follicles now

RX Jhale follicles only

-

present a fe§y

a few ripe ganjife 2 il fkhov large quantities

of sperm. In "r‘heﬂ mother’s gi&}s, glochidia are very abundant

e e Y AV RAINHAR T

the germinal licles are empty, or almost

Wb 0 NPT ) 121

Panha’s studies (1990) and additional researches, showed
that marsupia receive secondary oocytes that will fertilized by

sperms around early November. They will grow to fertilized eggs.



The embryos will go on developing into a larval stage, the glochidium,
which differs totally from the adult. The glochidia have a hook on

the shells, have byssus, and a group of adductor muscle. This

development can be obsg ﬂ‘l Wy a microscope. The  marsupium
containing unfertilia® ;'éf grs  pale yellow while the
fertilized eggs v O < ) ) | 11, glochidia will emerge
from late Nove ) ..

showed Lhat the

udies from 1989-1991,
marsupia occurred between
December and Ja

18"", 1991, all

iver Kwae Noi on January
:Ex average size 12.1 + 0.7
cm, were found | ,;;;; 2N 111 They took about a menth to
release all the Mo %, Yy & Haaother one month to produce

a second batch of the laboratery it took

less Gthan 24 hours glochidia.

Examin ;;, i1 he  anous .,i-nl Natural water

N
resources v:. A

Fishes &¥om tLhe diie area as WWAriopsis (Limnoscapha)

myersiana were c6ldgcted by ne@gfof different sizes and hya

e AULIRENTG whmﬂﬁﬂ DRI BiEes

being exanmi d for Lthe eEcystleut of gluch1d1a the eight
spedaswquﬁ ﬂﬁmeﬁ Wﬁq w Ej&'] a:ﬂdm encysted
at vagious parts. principal sites were fins and gills
(Table 1). Smaller fishes had more glochidia than the bigger ones
(Fig. 8).



Host Specificity

Individual fry from 7 families and 11 species of fish were

H. fL.) myersiana  at
,400, 30,800 and 61,600.

None of the control s -?3 : ey [ish exposed to large
numbers of glochicee™ Lo 11 ™ b T 48 hr after infection.
In Rasbora sp. : Meure of every concentra-
tion of glochidi 11 oceurred in Anabas
testudineus (Fig _ shown by Cyprinidae e.g.
puntius gonionotusg (ff f eI testudineus bhad the

temmincki, Pristolepis
fascialus and Mysi¥s ly. In between wersa
Tilapia wmossasbica,® aind Mystus vittatus which
would all die within 4aZezahz/i2f ration of 61,600 glochidia.

The  aledazs nushar of ans ,:!-dia in dead fish at

48 hrs post in ?ﬁa‘ , The largest number of

1]

encysted glochid found on  Fristolddis fasciatus, Helgstoma

aeuj'ﬂc.’u,ﬁ:mﬂmz‘ﬁmmﬂntus QfsLlus nemuvrus and N vitlabus

NENINYINT

Dnh 7 Ei.}r&fﬂﬂﬂf]b‘ﬁ :armrat.!é Juveniles dere exposed to

CRRINFU NN IRY = 2o

Kvae Mpi. he same concentration was used in the natural environment

were

in this or

with Pristolepis fascialus, Mystus nemurus and N. witlabus, of
vhich there was abundant fry available. 1In all 2 species the
mortality rate was here lower than in the lab, especially with

Pristoleps fasciatus where no death occurred at all with this glochidia



concentration <(Fig. 10).
Thirty days later at concentration 61,600 there were

100 % wmortality in Mystus vittatus, Pangasius sulchi and

Tilapia messambica (Fip The LE_,, of X¥. vwiltatus at

30 days post-infec 5,000. This means that at
glochidial concen (=" wawmprtcre will be a 50 % death
in M. vittalus, i ; 0,000 were observed for
Pangasius sutchi y. Both Pristolepis
very low deabth rate.

s, fins and gills (Table 3)

fascialus and
The most encysted
(Fig. 12).

Survived glochidium concentration
of 7,700 to obserj both in actual environment

and in the laboratol® juveniles were found only

From Five species “?Eﬁ;ﬁg_ /. vs nemurus, M. wittalus,
Helostoma i ., Pris g£.us and Oxyeleotris
marmoratus. e 't.h two peaks. On Lhe
11*" and 12| daysy ot talllss 12"t - 15", in
Y. memurus; . ﬁaln temwincki and Pristolepis
Fasc:aﬁuﬂuﬂqw&w@w H{]ﬂ? days. In the
natural ellrironment uhseruatlon ﬂn the 18 - 24 of Helostoma
fT juvenile mussels
o WLTRNTLS AR AT
larloratus the mussel juveniles were found on the 22°" - 28""

day in the same quantities as bthose of Helostoma C(emmincki. The
juvenile mussels were continued to be cultured to observe their

development onto adult mussels (Fig. 14
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Discussion
Concerning the life cycle of  Hyriopsis (Limnoscapha)

myersiapna, the data collected from October 1989-April 1991
showed that the glochigs

released from November till

February peaking Bd January. Similar pattern

was found in : a tributary of Chao

Phraya River, River Kwae Noi,

Kanchanaburi Pz he reproductive period

of thus freshy occur once in a year.

During Gthis e was at it lowest and

it was in and the current was

slow or almost season the water would

be cloudy and hav water btemperabure would be

high in summer. : al Ffactors influencing Lhe

life ecycle of bLhis al. 11821 reported that

elimination of in April in relatien

to the increNds 2 ; Adam (1960} reported

that the gloch§ifia ToCree eV & opEmﬂ:during the winter months

were eliminated ¢igy, the early.Jﬁpring in Belgium. In Cenktral

o, RUUANBNTHE We o

Giusti (ks cnn51dered the 1ncreasa in wabter tenperahure as

“mea IO NEING. . ...

female mussel may reproduce twice in one reproductive period.
The release of glochidia may take as long as one month in

natural surrounding while in the laboratory it only took less tLhan
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24 Thours. Various possible factors come into play, in natural
surroundings, these are water temperature, water current, chemical

features of host, the season, salinity, and pH : in the laboratory,

vater temperature, pH, ig lﬂ;ﬂjﬁ aumerous small different multi-
cellular predakors.

The experi of glochidia of Hyriopsis
(Limnoscapha)
showved that

(Nandidae  and A ALFE A Ny Mhcave the highest number of

sSSOf 7 families of fishes
Weleotris marmoratus

juvenile luséel Experiments on 0.
marmoratus were ishes and done in Lhe River
Kwae Noi only. 21:, vere from the laboratory.
This species sad | I et ‘ 'Iﬂ host of H. (L.) myersisna,

thus could be of producing small mussels in

large quantity under SdEedisA=l ion.

The i b= 248 hours post-infection
may be due ‘f'. : encysted glochidia.
Mortality aftes

Z 30 days may result frofdchronic physiological

stress, ofhdia_ as well as infection by
fungi ﬁﬂtﬁjeﬁiﬁﬁﬁ i:{w &Iflﬂﬁmfectmn may be the
cause of 15]1 epidemics ¢ Black (190) found bhaly glochidia were
-QRVRINTDURNINEARE -
fontRralis) and may hinder fish movements. Some charr
undergoing smoltification do not go to sea whilst others do.
There are many studies on the quantity, and specific identity of

parasitic glochidia found on many species of economic fish as

well as their patholeogy. <(for example, Molnar et al., 19745 Hare
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and Frantsi, 1974; Hare and Burt, 1976; Cone and Anderson, 1377;
Hanex and Fernando, 1978; Watson and Dick, 1980).

Host specificity proves very important in Lhese experiments.

Bagrid fish have low

\
|

2‘:-  resistance to glochidia. The
production of juvenilad !.4?;!, parasitic on Bagridae is low to

moderate. Still t T—— P gl s nemurus but juvenile

mortality was als #rf'xﬂ”#Vu-‘ sites of Bagridae, the tran-

sition from glocwi® ‘ ‘ Wby successful. This may be
due to host resi Mc1led from the host during

encystment resuly even diseased. Futish

and Millemann (1% 7“*“-ulﬁ oA  m Salmon  (Omcerhymchus

kisutch) has a hiTochidia of Nargaritifera
\\ t‘carhrrcus tshawytscha).
ll‘bhe gills by 4.5 days

ded that the pattern of

glochidial  m o=l E;ijtible hosts respond
| v, Y

)
margaritifera Gha
The glochidia would
post-infection.

to infection w reas the susceptible

host shows a de“ ed response presunably duffito a humoral factor.

In our exp€régents we fougg that the numbers of encysted

tosnidio PRI E) 2 PRI S U BEND Fie positions of the

parasite uuq[he host body. ‘vﬂn fish uhmh are the peclt‘m host to

QRTINS
PristQlepis asclatus gives Lhe hest juvenile yield of the

species studied in the laboratory. While in the natural environment,
Helostoma temmincki and Oxyeleotris mormoratus are capable of
producing Jjuveniles. Furthermore the appearance of these juveniles

occurs in two intervals : The Bagridae : Mysius vifltalus and N. mesurus
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appear on the 11" - 19" days post-infection, peaking on the
12*" and 15°" day respectively. Unfortunately, these juveniles

according to our observations have a high mortality after further

cultivation. The Anaban fi'“ Igstoma Lemmincki; and the
Nandidae : Pristolepg A juveniles occur on the
Lh L%

18 - 27 day — 114 e eand in the laboratory

a—— -
experiments yie® ﬂ’"rfw o] the Helostoma temmincki
even though im |

than in the

ld is many times more
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Position and quantities of encysted glochidia on 8 species of fish eollected from

19

n = number of fr.'l.es e

Qﬁﬁﬁ\‘lﬂ‘iﬂmﬁﬂﬂmﬁﬂ

Table.l.
natural resources 1. Puntius gomionotus 2. Cirrhinus julleni 3. Rasbora sp.
4, Mystus nemuus 5. M. vittatus 6. Oxyeleotris mommoratus 7. Pristolepis fassiatus
8. Puntioplites proectosysron
Position Fin .
sh Mouth Gill Abdomen n
ies Tail Dorsal Pectoral ’
1. 2.01#5.9 | 0.42+0.6 | 0.7+ - . | 2.3s0.8s | l.e+2.1 |14
2. 0.57+0.85 | 0.55+0.78 | w -~ - - 26
H -
a. 0.75+0.5 | 0.61+0.96 - - 31
a. 1.9+1.4 | 0.87+0.34# 2 W | a.544.3 | 2.0941.3 |12
5. 4.343.5 2.9+1.5 Y L 7 | 4.845.1 2.0+1.9 |41
6. 5.2+6.4 - s 3 8.3+2.1 2.5+2.0 8
7. 4.4%6.4 3.943.1 2.%0. 3.8 1.9 8.0+3.5 1.6+0.5 |27
8. 0.8+0.83 - 1.3+2.3 - 11

ﬂ‘LlFJ’JVIEWIﬁW BN




Table 2. Average encysted glochidia in dead fries 4B hours after

experiment (15,400 concentration in Puntius gonionotus

and Cirrhinws Jjellieni, 1,600 in the other & species).

Glochidia were counted after fixed in

formalin for 1-2 months.

in = number o 1:

10 % neutral

AULINENINeINg
MIANTAUNNIINGIAY

Fries Spe hidia found n
1. Puntius gon| 17.9 10
2. Cirrhinus Ju 14.0 10
3. Mystus vittal 28.8 10
4. Mystus nemu : \ 50 8.7 5
5. Pangasius sut gl fd-_, HH-. + 16.2 3
6. Tilapis mossanifffaj] : .5 = 13.6 B
T. Pristolepis fasciajgsy 76.5 = 10.6 2
8. Helostoms i _,!;‘ 2

kY |




Table 3. Mean + SD of glochidia of Hyriopsis (Limoscapha) myersiana in & fries species.

Position
Fish numbers

and species Tall Dorsal

(10}

Puntiue gonfonotus 10.743.7 5.343.5
(10) .

Cirrhinus jullienti 7.335.7 2.643.4
(S}

Mystus vittatus 15.6+4.7 | 8.B+4.3
(5)

Hye tug nemurws G.4+3.4 5.0+2.
(7

Pristolepis fasciatus 23.643.9 | 6,084 4

(5]

Helos toma te;mf:eki

uth Gill Head | Abdomen
15:15. 3 1.z_+_-1.4. _ 1.;111. 5

5| 112437 | 2.3:2.0 1.4#1.5
L44l.1 2_2_.417.5 1.6+L.5 | 3.2¢1.9
11.6+47.8 | 2.8+1.6 2.8#1.3
3 17.1#6.2 | L.6+L.5 0.9£0.9
3.442.9 2.0¢1.0

A RIAINTUHNY
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Table 4. A verified diagram of resistance of 11 species
of fries versus production of juveniles mussel, Hyriopsis
fLimnoscapha) myersiana 1is shown below. (AL, Apabas testudineus;
C, Cirrhina Jjullieni; Ht, AHelostoma (teamincki; Mn, |Mystus
NERUTrus; Mv, M. vittatus; Om, Oxyeleolris wmarmoratus; P,
Puntius gonionobtuss Pf, Pristolepis fasciatus; Ps,

Pangasius sutchi; R, Rasbora sp.; Tm, Tilapia mossambica).
' 1l

u i ion
Resistance
NO
High / v \ At
Low ] Ps, C, P, Tm
J
Nove = R

AULINENTNYINS
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Legend for Figures

Figure

1 Map showing main & AT F wae Moi River, Karnchanaburi
Province (argg

2 The gills nf"{‘ ) 'fu_ ------ 4 myersiana are empty,
na glochigs |

3 The sectiy spermatocytes, and
ovary (b}

4 The sectionghf ¥+ o o, ; MMat.ozom.

5 The gills uf J jana, showing developing
egys (errow).

[ The gills cunbn1;¢ 2 only some ares (arrow).

7 The ma ‘ana containing pale

yellow wud BEJ brownish fertilized

oocytes i}‘}. ¥
B nf‘ﬁn sted vlocldfdia of Hyriopsis (Limnoscaphal
ﬂ uﬂq j] ﬁnwzﬂ’lnﬁ species of fish
nnllected from ir-‘int.tun gegal, Chainat@frovince. (the
q mmmmm'mma d
g he percentage of mwmortality of fry exposed during 48
hours to & known numbers of Hyriopsis (Limnoscaphal
myersiana glochidia {Ht, Helostoma temmincki, Pf,
Pristolepis fasciatusj Tm, Tilapia mosswambicaj; Mn,

Mystus nemuris; Nv, M. vitlatuss; Ps, Pengasius

subchijy Cy Cirrhinus jullieni; P, Puniius gonianolus).
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Figure

10 The percents¥e mortality after 48 hours of 3 fry of
species of fish uhi:r-gi at. Kwae Noi River.

it The percentage o \i, 4§ fry after 30 days.

12 Photomi crogng e G5 . hidia on the dorsal fin
td) anal . _o 2) | of 3 swainck's kissing gourami
(Helostom: glochidial.

13 Number o g 1 55 Yeufes in each fry species
after infgft | + 7 %ne . 3 ‘_- H of H. (L.) myersiana
at conceniy g 2, ‘A-j;nfshir fish name is number
af fries of

14 The dnv:lnlxp LT Whder observation in the

laboratory, re days after juvenile mussels

excyste@hf

v

§
]

L
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30-DAYS MORTALITY (%)
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13

NUMBER OF JUVENILES
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