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The winter eggs of Deplnia pulex, after possing safely through
the winter, develop and hatoh in the spring in mmmerous ditches and
pools and submequently loy ssmer egen seversl times, multiplying Wy
thengolves, vhile aons males aassrging smong thea with the changes in
envircment produce fertilo egse, which are univarsally kaown as winter
egen (lasting eggm)s  Theee eyga, howsver, do not always pass safely
through the winter,  Given s suitable enviromment in the sutum, they
hatch out in a vexy short time, again producing fertile eggs { winter

egge). Occagionally, et this period of warisd gemerctions, & multitude of

Daphnts puleg mey be seen in quite a small pool of water,  So far,
however, very little inveatigation: has been dene in connwotion with the
factors governing the develspmont of each separate gessration of Daphnia
As regeards mrtificial methods of treatwent for initiating
dovelopment in winter eges, the drying process, tempersture treetment
or mmlight method are said to be the most effective, Thers are also
reports N Banta (1921), Galtsofr (1937), Obweshkove (1940) and
Hetwadsira (1343), on the mephological chenges during developnent
and the Wreeding of living arestures; not onc of these, however, ;ives
& olear explanetion of the fuotors influencing the atart of dswelopment
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in winter ogome 7The writers attenpted %o investigate these factors, by

glving the eges various artiftaial stimuld, through the apring and

MBmwi%ﬂ. The methods uweed for the experiments varded from

centrifugal forge, imweaion in water, needle prick stimlation,

diying process and sunilght vediation to chemical stimalation with a

voriety of substances. These exyerdaanta, though mmerous, have ot

yot produced onclosive resuiis. In the case of the tesperature treatment,

however, a mmber of imteresting results have been obtained vhich are
Daphpia pulex winter oggs oollegted from pools in the Institute's

otupasd, werw used sg material. The hard protective shells of the epus

wae firet roooved with o nesdle and then the egpn plsced In a gless
omtainer for the expexriments, The ages were subjected o
. (1) sudden chenges of teperstures (2° - 60° C)3 |
' (2) cold conditions by putting thes in the refrigerator
S (2° - 5° o)y
(3) medxtensmoe at dfrexent tewperatures (9° - 33° 0)
. within the scale suitable far living creatures, and
(A) treatmernt with alterncting temperatures.
The spparatus nsed for the experiment oommisted of a thermostatically
oontroliod water tank and a refrigeratar, All the eggs that began
to dovelop were idmmtified within 2 or 3 days after treatment, The
wator tagperature at the pools from which the egge hud been collected
xmmmmmwmmmmuwm
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pool {water temperature sbout 25°C) were put in the water in the glass
conteingr, in graps of 40 and ware imiersed in water ot 30%., 50%.,
and 60%,, for 1, 2, 3, b and $ seconds respectively and then relessed
_ 4nto an indour mater tank ( at spprox. 25°%C) and examined,  Although
nte verce repested several times, ﬁwmiﬁamalmt negative.

Only a fow smomyg those treated for 2 or 3 seconds at 50° C showed any
sigs of devilopment sad no signifioant differences were recognised
- eompored with the oontrol group ( untreated agge).  Experiments were
. made with groups of 40=120 eggn, the treatnant being of the ssme type
winﬁw.pmimu-m,ﬁﬂlmmwmofmnMﬂmmB
st:agfuat11-.6°c=1.§°c,21°cta._8°c,25“bto.z?c,28"020.2"0,
ﬁtc.zﬂcfar:whm;mmlmmammm
in eny of the combresting groups.  The latter experiment was carried
out in the veginning of Mey (water temperature about 17°%0) and the
ags eapecially selected for this experiment weve restricted entirely to
thoae prodwed in the spring of the yesr. |

B8) Llow gture treatment: egpe collected in the middle of
June (weter taperature shout 19°C) were placed in the regriperator st
20500 for § = 15 dgys and subsequently in the thermostotic water tank
at 2%, This experimont wes repeated 5 timem, but the result only
MameMﬁﬂMWMNW\mM
oheerved on coparison with untreated epps. Ho greater suoooss was
aciiloved with the treatuenta piven in roverse order, l.e. 20°- 25°0 followsd



Weaalmwwxum(z% s"e)mﬂmwm(m)
mwtivnly-f@?-ﬁm For oowparative purposes others wers kept
at 2% - 5% and 23° C reepectively throughout the whole paxiod of the
experinanta,  Thess experinments were repested sevaral times, As a result
 although the eggs vemained undeveloped at toth the low and high tawperstures,
mmwmwmmmmmmwamm._
Table I shows the best results. In this Tshie, the mmber of developed
ezpn, indicates thoge ldentitied after the second alternsbte low and
ve treatmont, No changs wea notioed, howsver, in those
returned, after troatnent, 4o the outaide pocla,
Toble 1, Ixperiment with low and high
tamperstures repected every A3 hours,

KXo, of Ro, of egpe Undewaloped, No. developed. Dwg;qmtmtin.
used, :

I _ % ' 3 2 5.6
5 4 X S 33 8 19.5

lmtmyemmtw
maédsmlqmtmwmthopm
experinents, especially among epps that received trestment at verious
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teperatures after low temperature treatment and including thows
mmmww@wmmmmmw
._mmmmmwa;uwmimammmm
some affeot upon the development of the eggss It is furthermore now
known fron the vemlts that there is an qptimm tepereture for this
dsvelopmont and, that this optimoe teperature is in the region of
12° o,  iccordingly esperiments weve carrTied out on the basis of this
hypothesing 1.&.,wewmmthm(f-5°c)fw5-7
dsye woxe kept &t 9° - 14° 0 for 1 « 4 days. The results wore
romarkably good,  Teble 2 shows the resultcof the experiment when
the opgn were placed at the cptimm tewpersture (9° « 147 ) after

5 days of low temperature trestuent. In the cese of those receiving the
low temperature treatment for 6 - 7 days, the result proved to be almost
the samo s in Table 2,  The mmber of deveicped egge shown in the Table
was besed oo chscvations up o the seoond dsy efter treatment and no
Wmmm'ammmm.

Table ga
Tege of ey oF Toamar oF  Nmber & Dovelop-
treatment  temp. troated s (%)
treatnent
47 %h 82.4

'
2 19 19 100
3 19 19 100
A

W oW W
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Towr m. m‘mtm sRssa e Dﬂw ratio @ ’
Righ temp, treatment anly (25° ~27° €) ees Deve ratioOf

'Mﬁwwmﬂ&nﬂw%mq:uﬁm&mﬂmtﬂlpm

" neturelly in the pools and colleoted from them, it may be reasonably
apauned that some might well have been produced thie spring snd had
thepatore, not passed & winter, or scms might hawe been produced
Mymmﬁhmpwn&aﬂnﬁ&hﬁmmhhwmuﬁw

. GpYings mitmmmmwwmtemm

if so would it hoave made any dfferenne 4o the results vhen they weve
trented at verious temparatures? To settle such queries some
experinents were made towarde the middle and end of Sepiember with
WQWm'mopmmmmwmmm-m
for 4 - 6 daym and with others placed at the optimam, high and low
teperaturcs aulye  The resilts sve shown in Takle 3, AR experiment,
apart from those, t0 spply the cpiimm temperatuwre only was msde at the
and of July, vhen trestonent for 1 = 4 days st 9° <14% was tried,

All prodiwed similay good results.
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FHuaber of

Hethod of Huiber of Develcpment
trcatment agm treated egrs develo- ratio
~pod %)
& days 2 20 400
optimm tery,
¥ . :
6 ﬁ 18 18 100
cptimm tanp,
cbm torp, ﬁ 100
High tewp,.
(25"%) o 0
Low tomp, i8 ] o

WW chwerved on the Jed day of the optimum

tawpersture troatment,

No change in undeveloped eggs for eeveral woeks aftecwards,

I¥, Chemcvations.

For the artificial inoubation of the winter eggs of Dapimis pulex,
the drying process is reported by meny smperts as giving the best results.
In the cane of immect oggs, mmlight radiation is alao sald to promote
dsvelopnont, muMamMmmmuw
inertiag taking thoge and other artificlisl selfsprocreative prootuses
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appliccble to meny other forme of snimal life into considerstion, the
writers sttempted nary and various mechanicsl, chemical and physicel
mothodes af stimdation, but all in vain as was stated before. It is
nevertheleas felt that theye are may aspeots whioh reguire further
repearch, in the paint of temperature, however, scme conclusive
resulis have been cbteined, as repo.ted previcusly,  That sn
apﬁmmmmis'nmuymmwwwmmw
thet this cptimm temperature is in the region of 12% ix in agreesent
with the natural development condtions of the winter eggme IR
experinent 4, the eggs were plecse at temperatuves in the 11%60%
range, Wut souroely sny showed signs of development,  This shows that
28 & diveot stimius for the devalopment of tho egge, a almple epplicatiom

ure vordation has no offect on the sgps, Itaﬁmma:pmﬁu
fact fhat, aven if the eggs from water at 25° « 27°C in July, inguet snd
Geptasbor are placed at s tempareture ss low as 2° « 5%, tids doss not
noorgssydly oongtitute 2 sthwalus for their development, Agedn, it 1s
soarvely provehls that a mers prooess of refrigerasting - wintering

undar motural conditione - would promote development or that dlrect
Sranafer of wintered ogas into a high temperature such as the summer water
tenparatures of 23%27°0 would hewe such sn offect, In oonsidering the
Temilts of the slteroative treatment of low and high taperatures in
axperinent C, althoagh it is true that olimetic condtions in the spring
mmmﬂmmwmmmmmmwmm
ge tp and down in these seasona, such vardstions in tesperature are

not thought t0 be in the direct cause for the developmant of winter eggh.
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On the other hand, the experimental results showed & smsll mader of
undevaloped egge to have been stimilated by one csuss o smother
m@mwmammwmt.(swm)m
_mbyd:mm&ningﬂmaltmtewm. In the case of

exparinent D, the two stage trestamt, first at low temperature and
then at cptimum tewperatars of shout 1270, is the direct and Lmportant
faotor for the development of winter eggs.  Furthermore, in thia
sxperinent, whan the eggs were treated at low tagpexature for 5 duys
sl remained at the optimm temperatire for over 2 daya, the remlts
showed a great increase in the mmber of developed gge, almost 100%,
Exprtly the seme tendenoy was found in the cese of low temparature
trestaent for 6 or 7 days in the experiments conducted in similar msnner,
mmaumemmmm@wmwumwmma
for the Gwation of the cptimm taperature treatment. Moreover,
mmmmmmwmmammw
epen developed when the period of the optimm tempsratare treatment was loss
then one Ay, For the durntion of the optimum tooperature treatosnt,
therefore, over cne dey is ocnsidered to be peoessaxy, but s minimom
two day period is probebly the best,  On this question of the basio
time limits for low tamperature and optimm temperature trestment,
further investigatiom requires to be mads. In experimmt E, mo

A fPoronoe 1a developuent was obeerved between eggn that received the
two stage troatwmt of low 3 gptimm temperztures sod thoge receiving
ﬂuoptmnwmmh._ In esch cese, the developmesdh
wagp 100,  As ainilar experinents simoe July produced exsctly the ssme
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results, the low tenperature might be conaidered wneosssary.  But it
cannot be defimitely discarded as umeccnsary, in view of the oase in
Wma(mxym)mmwmmnu.f-nfe
teperntures & not dowelap at all.  The difference betwsen the two
cases wes probably influenced by the sceson of the experiments.,  That
is to say, the A experinent vas in carly May and the egge uitmd wre all
ﬂmw.mwmwmmmmmm'm
and oonsequently themse winter eges, lmmediately after production, may
have roguired a perdiod of &avaancy. The existencos of' such a dorsant
period has often boen discussed and the optimum temperature treatment
after the doymant period may prodably osmise the initiation of development.
If 80, cen the low tesperature Srwstment be substituted for the dormant
period?  To settle these snd other points, experiments are in progross
end reparts vill be made at a later date. |

V. SEEWTY.

1) Hatmally produced winber egps ¢f Depihuila pulex sre plaoed in
weter in a glags oontainer, sfter removal of the protective shells,
el treated at varying temperatures. The following are the results
obtoined,

2) fio development is obsurved in the winter eggs after temperature
vardation tyvetment only.

3) Ho develcgmmmt after low tawersturs (2° « 5° 0) treatmemt only.
h) 1008 development is obteined with epps treated at optimm
temperature (about 12° ¢) for mowe than two days after low taperature
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1.

5) Igee develop with cptimm tempecature tresbsent only after the
logpso of a definite perdod of time,
6) Yhether the low temperature trestment omn be substituted for the
lapae of & definite period) remains to he settled hy further research,
{Toyokewa Branch, Hegoya Usiversity;
Okagaki Higher Sormal School)
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