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The formation of pearls by the freshwater mussels, Hyriopsis (Hyriopsis)
bialatus :and Pseudodon vondembuschianus ellipticus by transplanting various sizes and shapes
of the m$ntle pieces were studies. The pearl sacs of the two species completely formed within
less thanli 15 days. For the H.(H.) bialatus, transplanted circle mantle piece (4mm. radius, C4)
yielded tl:le highest percentage of forming a pearl sac (81%) while transplanted triangle mantle
piece (Zinm. for eachside, T1) and circle transplanted mantle piece yielded the lowest
percentag%. (71%) For the P. vondembuschianus ellipticus, transplanted circle mantle piece
(4mm. rzildiqs, C4) and transplanted square mantle piece (8mm., S4) yielded the highest
percentaée of forming a pearl sac (86%) while transplanted triangle mantle piece (2mm. for
each sidei, T1) yielded the lowest percentage. (74%) The pearl sac growth depended on sizes of
transplanlred mantle piece. In conclusion sizes of transplanted mantle piece effect the pearl
fonnatiorl*. Shapes of transplanted mantle piece may influence on the pearl shapes because the
pearl shaﬂllx:s have high diversity. Surface of the pearl sac-and calcium carbonate crystals of the
two speclies are different. A lot of small balls are seen on the surface of pearl sac of P.
vondembi;tschianus ellipticus whilethe net-liked was seen on the surface of pearl sac of H.(H.)
bialatus. ‘I Calcite calcium carbonate crystals at the same stage of P. vondembuschianus

|
ellipticus lare bigger than one of H.(H.) bialatus.
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adductor muscle HunumdrAgaemsadialiyn ndwnimsldiundeauas

¥
Ugnassunuuiarta 1y
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n3 W (allograft) taz# 1uns M (xenograft) Tunesyminia 3 siiafe Hyriopsis
(Limnoscapha) myersiana, Hyriopsis (Limnoscapha) desowitzi ag
Chamberlainia hainesiana wumsilgnaiesuuiniialasisdalansmlgelayn
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° 4 o ' A A ' v & a
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b 4 v Y
1209y, nszdeaz 300 AawdnhlldeslunTnuaouiasmesvesauisens
¥ v ]
@odluyniine Madndiine augInenans ynasnseiIneds finaes
k4 ¥
ALABI BTN Tandauasswdun aasstiinnunhelsziw 6 was Jae
o ' dy ey =3 U A (=3
NITININBYUUNUARBIRNANNAN Sz 25 was TusiufoungumauDa
& . = ' A a &g A
weuaanuLazanlszm 1 was TusudsungranisudufoumyIsy
1.4 quABE1IMOENIATINABUMSINAR lUYN (pearl sac) taz liynluszos
& e @ U A g o 4 & =
181 4 WoULTNITINUMBE AU 2 ATann 2 diuam eAnwINslaeu
-4 3’
utlasvewiiowo 10835 parafin section uazinvinavesnaliyn msquiiedis
b4
MOYITAUATIAL 10 AN AD 1 MINAADIAZAAABNYOY 2 FIAB | MINAABIN
° < a dy 4 ay a A 1 [ q,: S 1
imsanyInsulasunasveuliewesunnuanlgnmendwmmiuiudedis
A o A& o = - 1 Y Y d/a
wevaz 1 afuneti lAnynmsulasunlasvesliyn dundessanssmisiann
i < a 1 5’ [
ATOUHVUADINIIA  (Scanning Electron Microscope) N1SINUAIBYINNNAIINLIA
vinavenaluyn szhiinvinavesnsliynmuanusvewldenvies
2. mynsavaeuludealfiams
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2.1 msasnaeualsaudar  Tasgmisnlasunlasveuileweusnunilgn
1 t:'q 9 [] 1 Q/ Q @ R
oo Almsadradiugaliynuas liyn dunadnumzuaziufinan

22 MIATINABUAIGIT parafin section 1AIN15EONAIT Haematoxylin-

X .. & & 4 A ' ad
Eosin 18z Alizarin Red S tWoamsulasuulasimatieasueniluyn Taslidu
ADUAIT
2.2.1 Fixation

b3 T [ v
datioouSnuidlugaluynusadly Boun's fluid 18-24 #3Tue o

1118189910 Bouin’s fluid 2311 70% ethyl alcohol
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2.2.2 Dehydration
durioBenn 70% ethyl alcohol 9311 90% ethyl alcohol 6 2113 95%
ethyl alcohol 3 ‘l%’:lhld iae n-butyl alcohol 1 ‘flf’JhN
2.2.3 Clearing
Hafiodoly xylene 1 $2T14
2.2.4 Impregnation
dwu‘fmﬁaﬁﬁnﬁ’w xylene udaaaly xylene+molten wax sasieu 1:1 iy
1781 30 W1 Bhwas wax, igumgdl 58 samurarFue 30 1 ntiugwag wax,
figungil 58 pernaiFva 1 $2Tu
2.2.5 Embedding
embed iioibonqly parafin 1191315y
2.2.6 Section
ﬁ1n§m§aﬁw’1m7yuﬂau embedding 182118ARIBIATBY microtome 1A
win 7 Tulasmasnimiui l@auusue lag
2.2.7 Hydration
Yoo Raauuurua lafnds parafin #70 xylene 2 A%1 9 Az 5 W
snfutoasly n-butyl alcohol, 95%, 90%, 70% ethyl alcohol, vinlszthawdidy
Funowuaz 3 wii
2.2.8 Staining
msfeudny Haematoxylin-Eosin
vha'ladnndunou 227 mdeudieddon Haematoxylin 10-20 117 differentiate
(70% ethy! alcohol 100 mL+ 2-3 M6A HCl (conc.)) 5-10 311# 91niudradiniy
U521 5-10 Wi Swaelu 70%, 90% ethyl alcohol MUAIAY duneuas 3 uif
niudouda0d Eosin (lu 95% ethyl alcohol) 3-5 W1 REFAAIW 95% ethyl
alcohol 15-30 3117 MmTudvas n-butyl alcohol, xylene |, xylene , MUFIAL

1'%
Juneuaz 5 UM 1142 mount A28 Cannada balsam
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M3580UAIY Alizarin Red S
¥
iherladoindumeu 2.2.7 udoud10d Alizarin Red S (2% aqueous) 3 WIH &198
ﬁjﬂﬁl acetone 30 U acetone+xylene A1 1:1 15 JuH awaslu xylene |
Hag xylene , MUAIAY TuAdUAZ 5 U &2 mount A28 Cannada balsam
° sy ¥ Y Y ¢ ) v
iha'laan lawesreaeudlrondesganssmivuulduawaziufinanw
= ' ' [y v 4
2.3 mIasvaeumsilasunilasvesge luynuas liyndrondesganssen
DINANTOUUULABINTIA (Scanning Electron Microscope)
2.3.1 dtlewovsnaiidiugeluynugasly 3% paraformaldehyde war
M 2% glutaraldehyde luensazarwtivives 0.1 M sodium phosphate e
15-20 %2 a9
9/ Y] [ 9 % o . 3
2.3.2 09A9819A8E1502aWUNINGS 0.1 M sodium phosphate 3 A1339)
az 10 UM
2.3.3 UBARIDEINAY ethyl alcohol NANMTNIU 35%, 50%, 70% uay
F ¥ 4
95% MUAIAY YUABUAL 10 U INHUNTAS U butanol 2 ATI 9 AL 15 WA
2.3.4 dmetnliuds o adnga Taeldinsesdretialduds w 9
"3f1i]¢1 (critical point dryer) uaz 14 butanol #1590 acetone Lﬂumiazmﬂﬁanma
9 ]
(intermediate fluid) 3¥¥3NAITALAWAAUT (dehydrant) NVUAITAzAwANYdOU
. . A ¢ ¢ & ga
(transitional fluid) fin M3vueulavenlsdmar Fawldsunnaouzveuraniu
(14
finay
o w ] a 9 ] A o a gy o
2.3.5 ideg1anuiInuumuneavaeni Il sub) Aadrenini
VM‘Vih (electroconductive paint) ¥ N7 silver ‘H?‘E] carbon co_lloi]dal
2.3.6010AM0E 1A Tag IHMnT o v Tans Iiidu lessu (ion
sputter) iiofpgamsaiiiude I udWnindhdny lundesganssmivian
asounvvdensaiiae i 10-20 Alallad
2.3.7 Ui W

° @ @ [ A < ] a 3 P
nugvie mmumamami‘]ummum (.l‘lllq!ﬂ) WITUNNVURDUN 2.3.4
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3. INTILHNANITNARDY
= Ad' Qﬂl = q' U Y d’ ]
3.1 anumsuldsunlawessumuniailgnoiedn lifsseznade 9
9y 1 '
NNHUDWOARIUNITNY parafin section
@ o [ a a dy 9 e a 's d’ ' an
32 anvduinnugeluynifeduudnih linneiimemamaeada lag
r 1 k4
14 ANOVA enlSsuifisunesiinmaasuisnuannismsnaaes
L 1 d' = 3 ’ A \ Qad A r
3.3 Javnage luynifavu luidazifeuusaz 3T 1dounsvuiageluyn
v 14
nnadusula luyn
= =) z:' a = 1 a9y b
3.4ul5 sumeuszeznainananaisynluuaazis drenmennd o

N3 IMIBIANATOUILUADINTIA (SEM)

= = QJ ' d‘ a Iﬁ?’ 1 ad
3.5 15 Uumwaﬂym:'lmgnmﬂmuﬂlmmamﬁmsmam

710 3 wilanesilFlunisnaans -

(UH) H. (H.) bialatus (’dN) P. vondembuschianus ellipticus
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& 1 o 4 o ] a' 9 1t 1 9 ny o 1
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12 13 Ed
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H.(H.) bialatus maﬂaﬂmﬂmawuuumasﬂsnmumawmumv

PHIERNITY X £SD (msniiaduns)
\ V18
Aoud Tl T T3 T4
1 2.14£1.38 12964196 | 2.84+151 | 5024253
2 3.28L1L.77 14184195 | 45142.15 | 3.32+1.60
3 5131213 16314251 | 7.6546.09 | 8284285
4 48612.65 4974244 | 6.89+2.62 | 7.59+2.80
5 4974237 16.19%191 | 5861224 | 7.62+1.54
6 5.8912.04 9.23£3.56 9.424+2.76 8.681%2.15
7 6.7612.45 7.7612.46 8.44+2.37 9.12+3.62
8 5.6012.37 5.89+2.04 7.6113.00 9.71+1.94
9 6.36x1.97 6.6711.95 10.14£2.90 |10.01+3.57
10 723236 |7.5242.63 | 9.03+3.58 |11.4144.44
11 6.181259 17.28+2.77 | 9.68+4.12 |11.7142.9]
12 6.35%2.15  18.05+2.51 |12.1243.04 |10.7143.99
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] ¥
H.(H.) bialatus iWeilgntiedioFunuuiagsiansnanvuiacig g

susauay X £SD (minladng)
VU

Foudi C1 c2 C3 c4
1 2.73%1.47 |2.63F1.62 | 3.86X1.67 | 4.29%1.70
2 3.32%1.60 |4.30%1.50 | 5.28%2.97 | 6.3712.81
3 4941265 |5971206 | 7.32%3.53 | 8.88+4.46
4 5451226 (6541241 | 7.4313.06 | 8.0913.21
5 5321222 |6.58%1.63 | 8.54%3.06 | 9.38%3.55
6 5591221 [5.80%2.21 | 9.03X1.90 |[10.0712.87
7 7171179 |5.58%2.42 | 8.0714.21 [10.4413.49
8 6.1911.91 |7.48%1.98 | 8.75%3.63 {10.7413.48
9 6.7612.45 (8.0812.24 | 9.0313.58 [10.5013.78
10 7.63%1.23 [8.8612.30 [11.17F4.61 {10.55%3.31
11 7.3242.03 (8331237 |11.81£3.90 |11.61F4.41
12 7.8112.09 [9.92%3.76 |12.18%4.99 |12.65+4.47
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H.(H.) bialatus Lﬁﬂﬂgndwﬁ'w%mmwﬁagﬂ'i'wﬁmﬁﬂmq?ﬁ

VUIAAN
PRIERNIGY X £SD (msniiadmuag)
VYU
Aoud S1 S2 s3 sS4

1 2761145 |3.16%1.44 | 420195 | 5.1542.19
2 3.90%1.89 |4.9132.14 | 559%1.74 | 7.3743.15
3 4.8612.86 (5501298 | 6.1842.67 | 9.8242 85
4 6271256 [7.424252 | 8531245 | 9504284
5 5921235 (7.72£1.99 | 9914361 | 8.2843.20
6 5531224 |7.8012.11 | 6.9043.04 | 8.834+334
7 748%198 (7352416 | 7.734257 |1031F4.54
8 7281251 [9.081224 | 9.0343.58 [11.91+3.56
9 8.7612.33 9.861330 |1021%3.71 |14.1342.95
10 9.8613.30 (8.79%3.79 |11.5244.15 |14.17+4.29
11 10331437 [8.7543.63 |11.2344.37 |14.963+3.84
12 9.55%345 |10.1222.92 [12.7245.62 |13.84F428
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P.vondembuschianus ellipticus sﬁ'mJgﬂmtjﬁwwsmumagﬂin

MWMFNMUIMIVLNAR

sy X £SD (M5 1liadmns)
VYU

oud Tl T2 T3 T4
| 235%132  [2.67F1.34 | 4144203 | 4.8812.05
2 3.98%1.83 4391206 | 5.05112.83 | 6.8712.48
3 5171260 |6.8812.84 | 6.5712.03 | 9.72t4.25
4 5881247 [7.1812.73 | 6.0712.56 | 9.8312.21
5 5611269 |5.8012.65 | 7.8512.83 | 9.88+3.38
6 6.8911.96 |5.5312.24 | 8.0512.51 | 8.2412.65
7 5811200 (6574246 | 7.811290 | 8.87+3.68
8 5.8412.63 |7.6132.99 | 9.4242.13 |10.5313.69
9 6.1911.91 |7.8122.71 | 9.18%2.52 |11.4713.69
10 6.1112.04  [9.18%252 |10.1242.92 [12.4113.18
11 6.571239  [9.18%2.52 |10.8213.48 |13.05+5.54
12 6.5712.39  19.40%3.92 [10.491330 |11.8914.39
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P.vondembuschianus ellipticus Lﬁaﬂqﬂmﬂﬁwwunumagﬂs N

X £SD (msnlaawag)

feu C1 C2 C3 C4
1 275%1.82 | 3.46%1.84 | 3.70+2.03 | 5.5742.40
2 3.63%1.80 | 4.16%1.86 | 5.68%3.10 | 7.1242.37
3 4901252 | 5.84312.71 | 6.8312.93 |9.1142.93
4 5453221 | 7.3413.04 | 7271103 | 8.50%2.58
5 56012.37 | 6.63%1.54 | 8.03+1.90 |10.01F4.14
6 7.17X1.79 | 6.06£1.85 | 8.1412.90 | 9.38+3.55
7 5534224 | 7771246 8.4512.65 | 9.7215.09
8 6.7611.71 | 7.0932.84 |10.40£1.98 |10.93+4.57
9 7.08%2.24 | 9.0313.58 [11.0413.05 |11.99+4.25
10 8.2312.43 | 9.2743.33 |10.4012.83. | 13.74%5.49
11 8.5012.01 [11.39F4.41 [10.8613.73 |14.88+4.94
12 8.8512.89 [10.1613.22 [11.7613.27 |14.72%F4.15
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P.vondembuschianus ellipticus 1iip1lgnaiedreFutaniiazyshe

amasuInTavuIAg

rRIERMIGE

X £SD (m15198adwng)

YU

Houd S1 s2 s3 sS4
1 2.6411.83 (3.1211.93 | 4071232 | 5.38+2.32
2 408T1.82 [4.931225 | 5241153 | 6.8512.91
3 5311243  |6.1512.99 | 8.2913.70 |10.38+4.20

4 6351187 |7.3933.06 | 7.171255 |11.4%3.89
5 6.8911.96 [7.5712.63 | 9.5113.04 | 8.8713.59
6 5531224 |69113.04 | 9.0713.43 | 9.6813.88
7 6.1412.34 17771291 | 8241265 |10.5244.30
8 7811271 |8.96+3.82 [10.95+4.28 |11.96+4.15
9 8.7612.33 10.80%3.07 [11.4713.69 |16.12+3.96
10 8461321 [12.69%5.67 |14.3813.49 |15.7017.16
11 7781380 [9.5143.04 |12.861+4.12 |16.8415.97
12 8.5914.06 |10.8613.73 16.3117.18

14.4515.42
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