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Breeding cycle of the freshwater mussel Arodonta grandis Say

Jons H. LEwis

frstinae of Oceanography, MceGill Universise, 3620 Universiee Sireer, Monireal P, Canada H34 ZB2

Recetved April 18, 1985

yewis, B i985. Breeding cycle of the freshwater mussel Anodonta grandis Szy. Can. 1. Zool, 63: 2477~ 2478,

Tre ponads and marsupia of a population of Ancdonra grandis Say in a small. cutrophic lake in the Laurentians were
examined for the presence of eggs and glochidia over u period of three summers. The species was found 1o be a tachytictic
(shart-ictim} breeder, contrary (o the geacral opinion that the Anodontinae are bradylictic (Tong-term) breeders.

LEwls, ) B 1985, Breeding cyele of the freshwater mussel Anodonre grandis Say. Can. }. Zool. 63: 24772478,

L examen des gonades et des marsupiums prélevés au cours de trois é&és chez une population d*Anodonra grandis Say d’un
petit fac cutrophe des Laurentides a permis de déterminer le nombre d oeufs ef de giochidies présents. Llesplee s'est révélée

wn reproducteunr tachytictique (3 court terme), contrairement 2

reproducteurs bradytictiques (& long terme).

There are two types of breeding cycles in the Unionidae,
ghyrictic of short termy ::md (bradyt.;cnc oF tong term _(Heard
ﬁgst'{ﬁ.ﬁn:kcrr 1970; Kat [984%, The A?n(}dont'mae. which include
anadonta grandis S&}l«u are rc:ga.rdeq as long-term bi'é;“.dez‘s an_d
serin their glochidia in the marsupium throughout winter um;l
spang (Ularke 1973}, In the foi}owmg account the breeding
cvrle of 2 population of A. prandis 15 described and shown to
he tachytictic.

Twenty-five to 40 specimens (5 10 cm in lengthy of Ane-
donta prandis were collected at approximately 2-week tntervals
g depthrs of G5 10 2 m in Lac Yvan, a small cutrophic Jake
@ the Laurentizns about 530 km north of Montreal. Animals
weie preserved in 70% aleohol without fixing and stored for
wer examination. Gonads were examined by cutting open the
wisceral mass and carefully noting the presence or absence of
eyps under 2 dissecting microscope. Glochidia were observed
i the sarme manner by slitting open the marsupial demibranchs.
The resulte of gonad and marsupia analysis between June and
Septermber over three seasons. [981—1983. are shown in
Fro. 1.

Anndonta grandis femules were gravid between the end of
hune and the end of August of each vear. The peak of egg
producton occurred about mid-fuly and the highest per-
L‘m{;agcs of animals carrying glochidia oeeurred 3 1o 5 waeks
er. By the muddle of September no traces of eggs or glochidia
were found in the population.

These results are contrary to the general pattern of breading
cyeles i the Anodontinae (Mackie 1984) and o the obser-
vations of Clarke (1973 who found that in Arodonta grandis,
e breeding season in Pennsylvania lasted from early August
to e Toliowing April or May, In North Dekota and Vermition
Bay. Omtarto. gravid specimens with egges were collected on
August 3 and 22, respectively {Clarke 1973).

Reproductive strategies in freshwater bivalves hag been re-
viewed by Mackie (1984) who confirmed that both short- and
tong-term development occur in the Unionidae and noted that
ng of reproductive sirategies appears o be common in
ciams. Heard (1975) reporied both bradyticity and
tachyticity in several species of Anodonia with one species
Y peggvas), showing either bradyticity or undergaing two
breeding eveles in a year, He concluded that the Anadontinee

o
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opinion générale qui veut gue les Anodontinae soient des
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FIG. 1. Breeding ovcle in Anodonia grandis Say, 1981—1983
Curves were fitted by eve: N s the total number of animals examined
EACH SUMUTET.

exhibit greater plasticity in life histories than do other unionid
subfamilies.

The advantage of bradyticity as a life history strategy hag
been discussed by Kat (1984) and was considered in part to be
a strategy for ensuring settltement and growth of juveniles dur-
ing a short growing season. Bradyticity would allow a longer
growing season before the onset of the first winter (Negus
[966). On this basis one might expect animals at the northern
end of a species range to have prolonged breeding cycles and
southern populations (o be tachyfictic. A second possible cause
of the modification of the breeding term may be that glochidia
is synchronized to correspond fo predictable periods of

There may be a particolar advantage w Anodonte grandis in
adopung a short-term strafegy in Lac Yvan. Because the Jake
is tong and parrow In shape (1200 m % 1000 m} there is a
strong directional flow towards the outlet during the spring
ranoff. Thus. glochidia released in the spring by long-tern
breeders would Hkely be carried out of the {ake whereas glo-
chidia released in the late summer by short-term hreeders
would be more likely o be retained 0 Lac Yvan. 1 would be
of interest to follow the breeding cveles in other northern lakes
to determine whether or not the Lac Yven population is an
unusual example of tachyticity.
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Isolation and purification of Eimeria bovis (Apicomplexa: Eimeriidae)
first-generation merozoites’
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REDUKER, D. W. and C. A. SPEER. 1985 Isotation and purification of Eimeria bevis (Apicomplexa: Eimertidae) first.

generation merozoites. Can. J. Zool. 63: 2478 - 2480,

By using a simple procedure mvolving meront disruption, centrifugation, and a aylon wood column, large numbers of viahle
Eimeria bovis first-generation merozoites were ohiained from experimentally infected calves. More than 107 highly purified
merozoltes were obtained from a single calf inoculated 5.5 days earlier with 1.5 x 10° sporulated oocysts of E. bovis.

REBUKER, D. W et C. A. SPEER. 1985, Isolation and purification of Eimerig bovir (Apicomplexa: Eimeriidae) first-generation

merozoites. Can. 1. Zool, 63 2478~ 2480,

Une technique simple (rupture du méronte, centrifugation. wiilisation d une colonne de nylon et laine) a permis d’obtenir
un grand nombre de mérozofies bien vivams de premiere génération 4 Eimeric bovis chez des veaux infectés expéri-
mentatement. Un prélevement s pur contenant plus de 10° mérozoites a &€ ainsi obtenu chez un seul veau injecté, 13,5 jours

plis 16t de 1,5 X J0° oocystes en sporulation d°F. bovis.

Introduction

Infficuities in obtaining large numbers of purified and viable
cimerian merczoites have bampered in virro cultivation and
biochemical and immunological mvestigations of these eco-
nomically important organisms. OF the few procedures devised
for this purpose, most outline techniques for punfication of
sporozoites {Wagenbach 1969 Stotish ef al. 977, Schmatz
er al. 1984) and merczoites (Witlock and Danforth 1982
Fernando er al. 1984) of Eimeria spp. infecting chickens. We
have found that a method deseribed by Hammond ef g, (1965)
for isolating and purifying Eimeria bovis merozoites from
cattle is tedious, time consuming, and results in 3 final prepara-
tion that contains relatively large numbers of host intestinal
celis. Herein, we report a relatively rapid and simple procedure
for recovering large numbers of highly purified and viable
first-generation merozoites of £. bavis.

Materials and methads
Une Holsien boll calf (1.0-1.5 momthe obd), free of inestinal
coccidia, was given 1.5 % 10° sporulated E. bovis oocysis orally.
Exactly 15.5 davs after inoculation, the calf was killed by electro-
cution and the small intestine was removed and cut longitudinatly.
Intestinal contents were washed from the intesting] surface with cold
e water. Merom ing portions of the eum and icjunum were

OREEinT
cul inte 20- w0 I5.om strips. washed in three 1-L ¢ wnges of Hank's

Iournal Series Na. 31591, Montana Agricultural Experiment
Station, Bozeman, #MT.

[Traduit par le journal]

TaBlE | Meun number of Eimeria bovis merazoites, host celly, ang
percent merozoies obtained from four groups affer cach step in Uy
purification procedure (X = SDn = 4)

N

Cell caregory Step 1 Step 2 Step 2

Merozoites (X109}
Erythrocytes (K 10°)
Nonerythrocytic
host cells (% 10%)
Total host cells
(X107
% meroraiies
ir sample

NOT.0x51389.6
485 G 110.0

547 02409
500116

30202274
F2R214

157504312 34002653 G000

T0.0+3817 40005748 1282147

84.5+1.3 93.3+0.9 205506

NGTE: Step £, aher meront distuption: step 2. after centrifugation for 1 min at 200 ¢
& step 3, afler passage through the nylon wool colomn, Mean vaduss within cach categon
are all significantly different at p % 005

batanced salt sedution (calciurm and magnesium free; HBSS) (pH 7.4
and vigorously stirred I 1.5 L of 1.0 mM dithiothreiiol (Sip ¢
ouis. MOY in HBSS. The mucosal surface aof strip was removed
by scraping with a glass micrescope slide, rinsed with HBSS into 4
S0G-mL beaker, suspended in HBSS, and passed through two layen
of coarse-mesh cheesecloth. The parasite suspension was then divided
equally among six to eight 160 mb glass pharmaceutical
(tapered bases). resuspended 1 BBSS, allowed o sediment for 15 min
(Hammond er @t 1965}, and the supernatant was removed hy asoirs-
non. Sedimentstion and aspiration were repeated 3—5 times, afier
which numerous meronts were clearly visible at the bottom of the
pharmaceutical graduates. During the sedimentation ~ ASpIration pre

w

cess. samples ware combined and then divided equally into four phar-
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