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Parthenogenesis in Silkworm and Applications
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Abstract

Unfertilized eggs from virgin silkworm moth were induced to develop to larvae by a treatment
of hot water at 46 °C for18 min. The eggs were then soaked in cooled water at 10 °C 10 min. Thereafter,
they were kept at 16- 17 °C for 3- 4 days to obtain only female parthenogenetic silkworms with uniform in
larvae and cocoons.The induction rate was different in silkworm races, but quite good in hybrid silkworm
strains. High percentage of parthenogenetic silkworm eggs and egg hatchability were obtained from
selection through former good performance parthenogenesis. In Thailand, since 2001, parthenogenetic
silkworm, Pg5 was developed. Up tonow, Pg5 could maintained through parthenogenesis for 44 generations.
Larval pattern is normal marking, big size of white cocoon and high productivity of cocoon and silk which

used for germplasm in silkworm breeding.
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gty agdasgnifvnulflugefuhideresne
Giefidenin adSusm (spermatheca) 3eMing
Mneldeginnguiivingeaziumegadlalasing
(micropyle) winlagluldla speifdanls 1o
Inufinsusiwadogluszas il (metaphase)
waznsufauiiindu 2 Falaewdeainanely 1§
lolnm (zygote) lolnainsudsiledeauuulalnda
1¢iafa (cleavage) Wiusnuiusnuazdnswmmn
stwrnilasldfhseurasmaiifiofuizaneg auysal
wiasaziinoandusmusu lesdulalne it
w%almﬁuﬁ:ﬁmﬂs:Lﬂﬂﬁﬁﬁummsﬁ’awm 30 Jray
[1] szweiiduly (egg) Wusrpsiifinnusduan
Tuitthsdndoudldlurioouwsifidoaunssiorlgesnin
Tfnalnsiqnieldlnaiifionglionq &iinsldiady
meusnidlUizy guvgl usvauInIEs 329
grawndseldlva ey iRl lmaildnnanuafided
TadumaUfjmBanniou Smawaunasldl@hindmms
nanevinuldfnsduaiuaslszauanuasalums
viRlganlnuwe e lbildsumsnasiuganme
fimaiaudusvueulnald fnsasudulaiiund
wazainanauaziesudvlalydulnumadisagne
A 2]

W1551udwda (parthenogenesis) Tulna
\Hunssuisi Rlalnadladlésunsuiaus amnsa
Wannawdumssuld  msRan5sludwdaluln
Fuasnsii il namewmedls madeslnaidie
ausniuglugusioq T lidesldwag nswaun
Tolvnguuuuilifuisinfusnduuuds Tuilgii
Usingeideegiduiiuiu usdeuidunaug tud
wasFudnsiiamnElududam Uiz Hvesnsfine

N
L’Ji\;\ The SciJ of Phetchaburi Rajabhat University

v v
Ad o A

Tudnuilfieedl Tichomiroff WndnAnewsade
A amudulne Wusuwsndidnsuisatunis
Fni Il nad g sonsufausdniswaunls
(articial parthenogenesis) N13ANEIVDILVIUN LS
ldlvsnfanswmunls wilifinueulvuiinesn
dusle [3] deanldfinslinsanieviilaluuiie
W55lududs widdnsnsinesndusvusulng
AN wasldiseeudrfdniafenssluiduds
Tugnwassudannsafineaniusdléies 0.1
wWasidus "ﬁ"'a'luﬁimauf'zﬁﬁmwwﬁ wasiwadly e
nstapsluadfidneant¥iduidevinldennann [4]
asiwalsﬁmwumsﬁme}'ﬂuqﬂﬁfu\lﬂ\lﬁv‘i’mﬁﬁ'ﬁwﬁnwm:
fiddmaiasegiaissuifunsidelususseu
wazfuiudeansviniu sean Flolova léfnmn
Wenfuwad wldlvuwaslduandWidiuinanedeau
sansanszduliiianiswasuudasmelulelng
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Figure 1. Duration and temperature for preserved virgin silkworn eggs of hybrid silkworm,

N106 X Cambodege (before treated with hot water at 46'C for 18 min.)

and percentage of parthenogenesis (diapause egg). [10]
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Figure 2. Racial difference in percent of parthenogenetic eggs. [11]
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Figure 3. The ovaries of a cooled (-5 C for 3 hours; A) and a non- cooled (B) female moth [13]
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Figure 4. Selecton for high percent of parthenogenetic eggs and distributon of hatchability

of successive generations, F2, F3, F4 and F5. [15]
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faznamdsluiifumailan 3n Wl wumnty
FfE7 Yokoyama waramicldseduieatung
dnilialnn 3n Teeldlnumedionug N106 x
Cambodege (wuau\lwuﬁ’ammflu heterozygous #
\Ronftnin) wawiuSiulnamagug red (usu
fawuuuians Sidoaden) dladlwailduluh
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dumedoiiiondmass  Fafunsusnasnzes
dnwuzsneqiind daunguasdldlnaiudluirteu
Tvupulvafifiasiaeionua dunwadsiidond
WMRDY "ﬁ\‘lL‘lJuﬂ’liLLEJﬂE]E]ﬂ’IJENE\]ﬂ‘i:}myGl’]\‘l‘TVIWﬂ‘]_lﬂﬁl
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Table 1 Appearance of silkworm larvae after treated with hot water at 46°C for 18 min. [19]
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f9nU [20]
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U&avtiadl 8 (Figure 5A) [21-22] dasnldunlng
anwauﬁl’aﬁl 1 (F1) g W4 x WC (@Rnanlnaane
WugunssugH lﬂuaﬂﬂwuﬁau uazlnngnwas
FedwRessenitviugunateivuedseaiseiny
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Tnufianeauasuuuund ((Figure 5A) S9lnnas
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wWasnienn (Figure 58) saulnuiuf PgNS 59
Tnnasfifininada Solvuddnsauoanyni’
ndszaumMIainsIdeieunsinia i
lalvsAawn55ludwga LLatﬂﬂiﬂlé%'ﬂﬁL%aﬁuﬁqﬂiiN
TralawA8mstl wodldmizsduiug (clone) lawne

Tnnwedie vusulruuaysslradldfianuasiayss

.

Figure 5. Parthenogenetic silkworm larvae (A) and cocoons (B) of Pg5. Larval bodies

as normal marking (a: eye spot, b: crescent and c: star spot) [22]
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FadudsrlemisenisUsuygeiusluauaznisnan
Talwugnwan nanAediethlsmedisiiléiannnsssis

g€y, a = % v o e da o QM u
wSBluandaluwasiulnsmaiiugousiia vald
Inwgnwan (hybrid silkworm) flnudnuousiineg

(4

Tushugaunwuazd3anas uenanilfewuilnuiug

9
a 6

gnuanddnsmaionissludwdagonitlnuiug

Y 9

[
=1

Lﬁmﬁ’uﬁlﬂuﬁuﬁ:uﬁ (inbred line) Mtiifuwaiiasan
qgmaﬁlﬁm °‘§aLﬂuwaimﬂmwaaaqmwgﬁ’luﬁmLﬁym
Innuazanumwzasluniou uazmaionSBluings
maﬂﬂuﬁuﬁ:tﬁmﬁ'ur“imeﬁmﬁumujuﬁauﬁtgﬂﬂm
noaaasdaianuiisadeslaenseiuanuudensese

nusulrunasslduausiiidn [22-25]

Table 2 Rearing result of parthenogenetic silkworm, Pg5 [22]
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