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Comparative Characteristic and Storage Period Egg of Erisilk

(Philosamia ricini Boisduval)
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ABSTRACT

The experiment was conducted at Queen Sirikit Sericulture center (Phrae) during
January to December 2012. Comparative characteristics of Eri-silk worm 4 varieties were
Thai, China, Chiang mai and Lampoon varieties. The experiments were designed as CRD
with 3 replications. Five continued experiment of the varieties were conducted. It was
found Eri-silk all varieties can be servived at the Queen Sirikit Sericulture centre (Phrae)
and the most of total yield was Chiangmai varietiy (2815.70 g)>. The second China varietiy
was 2720.01 g, next Lampoon varieties was 2517.59 g the last Thai varieties was 2464.00
in a significant difference. And the comparative genetic of eri-silk worms were using
amplified fragment length polymorphism (AFLPs). It found that all varieties of Eri-silk
worms are genetically close — related. And then long duration of cold preservation study
were refrigerated. The RCB with 3 replications and 5 treatments were used as an
experimental design. The results showed that the age of eggs 3 and 5 days, It high

hatchability storage at 5 °C before 5 days were 551 and 607 eggs respectively

Key-words : Eri sikl, comparative characteristic, storage period

Y guiminulnuafuwssiiosin uns oisudb 2.uns 54110

" Queen Sirikit Sericulture Centre (Phrae), Denchai district, Phrae province 54110

Thai Agricultural Research Journal Vol. 31 No. 3 September - December 2013 307



UNARED

nmMInespaSEiBUA AN RS

9

Tnuihds duflunsmaassiiguinaioulns
WRNWIZLAYSAY WS SR UNNTIAN —
Funan wa. 2555 laalflnarhdsduan 4
gwiuf Assnewuflne aedufiu aedug

Baelnduaraatuiainu n1inaass

9
A

MMIBANURUY CRD 3 41 yIMNTLRENIIUIU

s

5 qu WU’j’lﬁWN’ﬁﬂLaﬂdlﬁuﬂﬂﬁ%\lﬂﬁﬂﬂﬂﬂ

LY

s 3 a

Wij u,a:wmﬂmﬂﬁuﬁﬂﬁwawamﬁﬁqmiuvg
jumiLgmﬁa‘lwuﬂwﬁ%a'}ﬂﬁ’uﬁ:lﬁmﬂlwsj
2815.70 n. se9asunsneiuiiu 272001 n.
sefugsnyu 251759 n. uazgavieaeiug
ne 2464.00 n. TasAusdacareWugiianu
wansinefiuneaifadeilvudidny daun1g
uJ%‘a‘uLﬁﬂuLané’nynimﬁﬁuqnﬁulmﬁﬁmﬂ
3% AFLPs wulnauthdsnsdaeiufians
Tndgafuneiugnssags uazn1sineiiie
srapmgnaivldinalurisafugoumgi 5 .
N33 UNUNISNARBILLUY RCB 3 1
Ysznaudaey 5 n33wds wudwnnldlvafiony
3 uar 5 "iumm'smmamqnfmﬁu%’nml’ﬁ
Tuiipafuiigumgil 5 "z, 18liiiu 5 Suasdl

msiineengeigafia 551 uaz 607 wes

= [ w &

Aman ; lnuthds AANHUCWUD F2BSNT

9

VAusnm

A

Twuthdstiemeneans (Philosamia

308

ricini Boisduval) ufidanatsulususy
Lepidoptera 4apglu19 Saturniidae 2993
Finagiszana 45-60 u Inuthdidulys
Pfifeadssfusgreninludszimanay
Uszmady Bulhe n‘jﬂu WasLNA (Mishra
et al, 2003) lunihdsfanununiusslsn
A R T e TR (AT AL PRI

B9l ®NIsavinnsaseldlssNnm 5-6

9 .
A

';'u/ﬂ ﬁuagﬁuﬂnﬂwgﬁaﬂnﬂﬂTuLWiazwuﬂ

2

D

sanIaRasliiofigeuasiisny uaziigungdl

U

a & A

Tugnedous 25 — 45 ‘9. (findad, Taiszul)

q

sl A '

Ansnuzresdelnuydsifeng e
wianssawulisaiuniu Uaesedumni
ﬁgﬁ‘!m’iﬁﬁlﬁa‘lﬁuaaﬂm fannen 4-5 Bu.
Wusguinans 1-1.5 ou. (uleduasaoue,
2530) lnsauantfvevdulefilionnand
gnuausiuandie Duduleagreduloein
e uypdens dhwidnwn wisiuasd
ANl @snsauduleesnanlélasis
mailu (Srisuwan et al 2009) &ulyani
Tnntnes Waanduiduidude (spun
yarn) wdnhamadusimefilgasfandneol
Wi dnsazadievianoude’ dhwin
w1 (@eeuazani, 2551) Tudsemalnelgd
nsfnnsdsvangs Wy Tafinuay
iz (2535) Tntanaapaieslnstingswgin
npulvuthdsaunsansyaTuieasiinlgn
gunndl 20 - 30°%. uarguwn)ld 25 .
manzandan TR pivlnzeeinudsunn

a

l:i a -] U nld
fign vinaamgfigeiiv 30 "o, nnthdsay

udu

MIEFATnsnees I7 31 el 3 fueneu - Suanaw 2556



a a

wiiulaldfas NBUNALATANME (2549.)
Tvhnsfnsuazianinszuaunsiaesly
aanzTusanideamie wuinlnugds
8115095z R B uas dtasn ity
wnsAInTUAAns Tusanideamialdidy
DEA

mMaaeslnuigsaunsnaeelddng
Taigovaenuann fanudiunulsaldding
Tnulungalvafiulumsion sansnfiuamnsls
solustuduends uazluazys dawundnlu
Uszinalnefinisdgniudiendeninnis
9,254,130 15 warfiwuilinflazifinandu
TagTumanmamiefiiufinin 1,923,306 14
(fl5u1n, 2556) vinldansadaasnln
mvmﬂsﬁﬁgnﬁuﬁmzwé’o W Resnugs

=

\uerBwmasn Tanlidesaenuignfizeinis

Y

add X

u Tutszmalnawuinlnurdsiiaeewmng

€ =l o [

eneug Jogduu 4 aeiug Aeaeiusg
Tne gefufiu seiufifdusinduazans
Wugayu nsraremsiaeslunany Jussn
Wewntle (neunauazaniz, 2549) uazluwn
aamflawuinfinsdesinu 85 de sl
uwsnare amiuldlnutndssnnsaiinesn
Tgikell ulofonguszann 8-10 Yufaziin
panidus (@indad, Tiszyl) Fedudedia
Tunsiaedlnainds Tdawnsoszasnisiln
sonfudfiarzannisideold wnineaIng
g”gl,'ﬁymLﬁmﬁtymt,ﬁmmnm%‘as\lﬁ‘ﬁmmﬂs\iﬁu
T,NLﬁmuazqﬁﬂsmﬂumiLﬁﬂ@lﬁw%au Falu

flagtiudvlifisnanisnanisszaslilnugigs

ﬁﬂﬁﬁmﬁ'}msLgﬂﬂmilfmgmaamnmﬁ’\fﬂ'
uwazlugrenquisifudreflutugduzndod
dapvi lfinsashififeeinis Seliaunsn
weslnnly wazazviidlisansaviinisdnm
wuglnal3la
i’mqﬂi:aaﬁmaomu%é’ﬂ’luﬂ%\iiﬁdﬁ
NI yaNanin Tnlyfeanuuanaess
usiRzaeWlg TeevihnswSaufsunaninly
WARLIUNTINAR LARSANHUZNNWRUGNITN
gaslnnthds saludenisveaansiinsld
T d3ludiparfuiigung® 5 ‘o elfidu
Foyadmiumsfiansandaaoniuganigs

PNtz aNtUEAINAUR T INEAINT IURUN

meawdlasall

gunsaiuasIsns
1. Wisuiisuquansaziuglnaigily
guinsisulnaefamssifinsfic uws
1.1 negaunaaedlratds 4 a1

e ar &

Wuf ApseWufiu seduflng aeuj
L%‘ﬂa’(wﬁuazmﬂﬁ’uﬁ:aﬁwﬂu NNTNARDY
INURUNITINARDILUY CRD Usznavdine o7
4 n33035 Anflumveaday 5 Junsiaes
FEWITNADUNNTIAN — FUIAN W.A. 2555 6
6 1 a o a G
@uﬂwuau1ﬂuLQQNWi:Lnﬂim ANRINTZUN
WARSNA s
X n_ S o S
1.2 mMaamlnuihds vinsiResing
thinsldlutuddendoiufinunsaans 60
A o X - 3y 2o o
Hufeamns mﬂ"mam\lmuﬂ"mmﬂwuﬁ:a:

10 n. Wamsfuas 3 1181 wisuun

Thai Agricultural Research Journal Vol. 31 No. 3 September - December 2013 309



wihriunnanewug vinistisyaluadsnn
s 9 o A A & =
Sulumpuidin warvinnrsveaiuiteails

¥

Tnnthasfauasilnaty Tasidoolnuse
winsninaudle gaafiande 4 Tousnnueu
Tnu8318n5edvas 400 #7 92U 3
navde naeselusuiavusulnifinty 5
Aoulvugn 1-2 Jumgunszdedeaiiely
soufiadostulalivusulnadstuiu Ao
qunseialvagnifiulnudnssawiieasy 10

SuGsannslrueanainda ymsiusalvin

@ 9 =1 C 3 v

13 MTLNUYDNR WWBUUNNTDUR

U U

(%

Adneue wWesiBuddnudaaysal wadidud
M3 dhndndafen dawindense
Wen wafifufwienss nandnsinsou
foyadiliiludinnzitoys Togld analysis
of variance \W3suifinuaiafsvasuday
nN938735678 Dancan’s new multiple range

test (DMRT) fiszdunnadosiu 95%

2. m‘sm%ﬂmﬁﬂnLané'mm‘iﬁ’uﬁqnﬁu‘lwuﬁ?

vmupulnadise 5 119 4 seviugan
NN UINBUNIAMNLANFAII VDI Y
Wugluseauluana vaefinifidue (DNA
finger print) wuyulatawWuwaai (Amplified
fragment length polymorphism, AFLP) Tow
ARUYaIIBN19209 NOBULLALAME 2545
WATANTITIUUAL AL 2550 woil

2.1 Msafafdule insaiafu
ovrdavuauluadfiugudondadudugng

ntuseldaslulnieunsegne ha liquid

310

nitrogen Winaviinud89uafpE19fINa?
ThaziBon snlaadlu tube 2uUIm 1.5 wa.
YszaunBenann 1By extraction buffer Il
337m5 500 Lilasdng aluvasadifidiating
ﬁmamﬁﬂﬂag naNifIBENILATAITAZ Y
niuR wdnily incubate fiaaumgfl 65 ‘2.
U 2-3 Bu. 1¥18aNINgG incubator WA
i lyiluidesiinannsisey 10,000 a0/
wfl Hunan 10 wit aniudefiesuladnu
yupanaNla lunann 1.5 Na. vapams 1in
trapping buffer 500 lasAns wanlvidniu
faigld 10 wiifigaumgivies ihluiumnies
finaidq 10,000 soU/UNT w1 U W
ﬁ'auiﬂﬁmnuﬁo it";’aaai'f[ﬁm:nauﬂqmﬁu
washing buffer | 500 lulasans adluviaan
fiflmznauag vortex THaznauuands dly
JumIzefiarnuiss 10,000 sav/and u
nan 1 wnd mauladuouie svisedlH
aznaunanaldn washing buffer Il 500
Talasans asluvasaiifinznousty vortex
aznauwanihludumlsefiaaga 10,000
souandl una 1 wndl meulasuuuie
sxfsetldmznaunan ilinznauuielay
ns¥igaumgivins winlalugaiuaugungf
7l 65 7. \omznauud AN elution buffer
100 lulasdns wdnhld vortex THaznau
uanenillslug incubator 65 ‘3. Wuran
30 wfitheenang incubator udnilyiiu
wieefianNiE 10,000 sou/ANd Ul 5 undl

fotanizdulannlananning Audliatng

MsETITnIsinEes T4 31 atufl 3 Aueneu - Suanaw 2556



Mfuefigungd —20 ‘.

MIIANDUAUAIWURLUTU DDA
Bue lasmawisuifisuiufidueanigiu
fingrwenudingy Tasld 1% agarose gel
electrophoresis UAZHDNINULIRAIE
8158218 ethidium bromide ATIAQUALA
WBULBUULKY agarose gel laasavfieiLes
fanlalaian Tufinwadenisaienw

22 nsinsenfiduteduuuy 14
genomic DNA 28vfpd19viusulnu
Yszanas 100 wlunsn  dhandaseeulsd
fiaamng 2 wilnfa EcoRl uwar Msel lag
T#31u 10 unitiaulosi(AAC-AAC, AAC-
' AAG, AAC-ATG, ACC-AAC, ACC-AAG,
ACC-ATG, AAC-CAA, AAC-CGG, ACC-
CGG, ACC-CTA) Tutiwnas A (Borhringer
Mannheim, Roche) (33 mM Tris-HCl pH
7.5, 10 mM KCI, 05 mM DTT) Tuisuns
25 lulashing WlUunflgangd 37 o 1w
987 3 PN, WUY DNA fiiun1sfinud
Fwan 10 llasin lasaagindnsdad
suysninielilasld 1% agarose gel
electrophoresis

a1nifurin DNA fidaanysaiudn
(mApUsNIns 15 lulasdng) w1redae
adapter Aifig1FUIWEATITUEIAUILEYDY
Frurlsdnzavauladinsinisianavsda
Tosmafin 10 lilasdns zeesnsfivsznay
f78 7.5 pmol EcoRl-adapter, 75 pmol
Msel-adapter, 1.2 mM ATP, 1X ligase

buffer, 1.2 mM ATP uay toulsd T4-DNA
ligase 12 unit Mnfudniliuiiaamg
37 °z. Huna 3 sy Wsasuimualan
¥1 DNA f¥nd1Iu1ise9fIe dH O
Yszana 10 wih wielddy Mfuweduuiuy
(DNA template) Tumaifis3anadusiu 3
Buiefisiosnalaeld g primer feq Turan
ilailaTd DNA senanaliAulifgungd
-20 %.

2.3 MylaTsdna Fnsiiazuuu
waufdueiumngluusiues Wisuieuty
sndefedienusulnunndangralu
fundaiisafu dUsinguondiuie T
Azuuy 1 dlddsinguaniiiue THazuuu
0 Tasazidonlazuumanizuaufiduiad
Windaau |

PINANIT A LULLAUALDULDAY
nannlddesisinianduwussenine
fpdevusulny Taald program NTSYSpe
for Windows Version 2.01e s1evunaidu

phylogenetic tree

3. fnwnisvzasldluudslnenis
@ ar maiq: [} = o,
Wi linvisadugampd 5 °o.

ymaaselnnidiaewugigeslnal
Wipvin1sndnlglvae Agudnsioulvuiads
WILLABIAMUNT FENIABUNGHAIAN —
QUi WA 2555 NMINARBITNULHLILY
RCB 15znaudie 3 71 5 n35835 lalnn

1185#laladquifivldinuduangear 1 n.

Thai Agricultural Research Journal Vol. 31 No. 3 September - December 2013 311



(Uszannl 650410 Wov) udisngalalnandiu
nyswAseil

1. ivlalaal¥Hfieny 1 T dhlyud
Fuldi 0 5 7 10 uay 15 Su

2. iulglnal il deny 3 Ju dluug
Fuldi 0 5 7 10 uay 15 Su

3. iuldvalildens 5 Su dldug
Ful3i 0 5 7 10 uay 15 Ju

4. iuldlval$deny 7 S dhldug
Fuldi 05 7 10 uaz 15 fu

5. iulglvalildens 9 fu dhluug
Ful¥i 05 7 10 uay 15 Ju

WavhmsudifulSauasuimvuauda
WlglnasnSTusesnnlalnadl gungf 25o.
soauldlnadsitneanidusn  vhansiudan
nsfineanifus dayafiléilyimsisd
Hoya lawld analysis of variance L3y
WeuAnaizrasusiaznssniséie DMRT ¥

FLAUAMNTDNY 95%

NAN1SNAABIULAINSal
1. Wibuisuaninsaeiuglnnings
inaSeuiisuguinsusiuglng
1183 4 WufAawuflne(TH) Wufdu(CH)
W’uﬁ:l,%m’lmi(CM) wasHUgaU(LP) U
5 JuITNINNABUNNTIAN 2555 — FuAN

&

W.A. 2556 Han1swisufisuguanBueiug

ol

[

Tugudl 1 szvdadauansian-nua1ius
W.Al. 2555 (Table 1) uazgufl 2 sevinabau

WOENIAN-NQUIBU W.A. 2555 (Table 2)

312

5%

puTnlesidusanudaNysal wasifudnig

U
L7

Wvinge dmindadien dmiinwasnsaidien

wasidudwaanss luflanuuandleiusgig

o o a

fidpsdynieadflunnaiedug Tujuns
WARdl 3 WFaunIngIAY — AINnAN 2555
(Table 3) wuhwesidusudanssvaslvuih
590 4 swwuslifiannauandetuadned
dpsddgmeala dnlefiduadnusdauysal
wWesidudnadrided dvinsedier was

WaNAATIN WU @neWugIU(CH) wazane

WufiBeslnaiCm) fanatugefigaseiuas

9

Wuflne(TH) wazarsWufaiwu(LP) du

k] 9 u
£%

Andminfendenuniraeiugidosln
(cM) Tewdngegei 01901 n. swlugu
nsKARil 4 WWaufiueisy — aanAy WA,
2555 (Table 4) wuinyssifudidanselud

Anuuanswiunaifsdviidesdglugn

e

feiug warnudaeiufifesind (Cm)

wazaeWuiiu (CH) vrfdqusnuusiili

uansafusteitsdduneadfuazldan

AuAnsusgegalunnaminesue wazlugu

9 9

s

mMsuaafl 5 Weufuesy — AaNAN WA
2555 (Table 5) wuiflafidudiufanse

Taifianuuanseiustrafiveddunivada

Tunnaneiug wazwudrasiufioelne
(M) Tirgausnwusfifgegatunnandnuus
suwandanuihseiugidesind (CM) usy
seWufau(CH) a:linandngegaii 529.85
. URY521.80 N. AN

grunansSeuiisunanansalnaly

1EsITIsnERT 99 31 atufl 3 Aueneu - Funaw 2556



Table 1. Some characteristics among Eri-silkworm during January-February in 2012
(25.8 °C 76.8%RH)

Single cocoon

Variety Sound pupa Good cocoon Single cocoon shell weight Cocoon shell Total yield
percentage percentage weight (g) ©) percentage (9)
TH 78.08 76.17 15157 0.1714 11.32 473.73
CH 85.08 82.25 1.4426 0.1638 11.35 491.25
CM 86.70 86.00 1.4498 0.1663 11.46 506.90
LP 81.17 78.58 1.4845 0.1715 11.55 481.92
F-test NS NS NS NS NS NS
CV% 10.87 11.62 3.52 4.37 3.21 9.61

NS = non statistically significant difference
Mean in the same column followed by a common letter are not significantly different at
the.5% by DMRT.

Table 2. Some characteristics among Eri-silkworm dgring May-June (28.25 °C 78.1%RH)

Single cocoon Single cocoon

. Sound pupa Good cocoon . ) Cocoon shell Total yield
Variety weight shell weight
percentage percentage percentage (9)
(9 (9
TH 82.16 83.83 1.9360 0.2095 10.81 647.50
CH 84.25 86.83 1.9248 0.2125 11.02 666.63
CM 87.41 91.33 1.8982 0.2039 10.74 693.57
LP 85.33 88.67 1.9618 0.2211 11.28 676.53
F-test NS NS NS NS NS NS
CV% 9.66 ’ 10.04 5.36 6.18 2.98 7.84

NS = non statistically significant difference
Mean in the same column followed by a common letter are not significantly different the
at in 5% by DMRT.
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Table 3. Average of some characteristics among Eri-silkworm during July- August in 2012

(26.18 °C 85.93%RH)

Single cocoon Single cocoon

. Sound pupa Good cocoon . ) Cocoon shell Total yield
Variety weight shell weight
percentage percentage percentage (9)
(9) (9)

TH 66.33 b 6783 b 1.4809 b 0.1759 b 11.88 42510 b

CH 7958 a 81.17 a 1.5893 a 0.1763 b 11.10 527.80 a

CM 81.90 a 87.80 a 1.5576 ab 0.1901 a 12.21 550.63 a

LP 68.92 b 68.67 b 15103 b 0.1810 ab 11.98 44400 b
F_test *% *%k k% *% Ns %%k
%C.V. 10.16 12.53 3.61 4.62 5.49 12.68

NS = non statistically significant difference

** = hightly statistically significant difference

Mean in the same column followed by a common letter are not significantly different at
the 5% by DMRT.

Table 4. Some characteristics among Eri-silkworm during September-October in 2012

(25.8 °C 90.44%RH)

Single cocoon Single cocoon

. Sound pupa Good cocoon i i Cocoon shell Total yield
Variety weight shell weight
percentage percentage percentage (9)
(9) (9)
TH 83.17 ab 7842 a 13421 b 0.1609 b 11.99 45193 b
CH 82.67 ab 79.08 a 15320 a 0.1789 ab 11.68 51253 a
CM 8717 a 83.83 a 1.5204 a 0.1853 a 12.19 534.75 a
LP 76.67 b 71.00 b 14974 a 0.1802 a 12.03 45727 b
F_test *k *%k *%k %k N s *%
%C.V. 6.18 7.08 7.10 7.21 2.42 7.98

NS = non statistically significant difference

** = hightly statistically significant difference

Mean in the same column followed by a common letter are not significantly different at
the 5% by DMRT.
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Table 5. Some characteristics among Eri-silkworm during November-December in 2012

(23.25 °C 79.73%RH)

Single cocoon Single cocoon

Sound pupa Good cocoon Cocoon shell Total yield

Variety percentage percentage weight shell weight percentage (9)
(9) (9)
TH 85.65 b 8410 b 1.3979 b 0.158 b 11.29 48574 b
CH 91.25 ab 88.16 b 1.4881 ab ‘ 0.171 ab 11.46 521.80 a
CM 97.68 a 9768 a 1.5559 a 0.176 a 11.35 529.85 a
LP 7433 ¢ 7033 ¢ 15448 a 0175 a 11.34 457.86 b
F-test wx x sk o NS -
CV% 11.46 13.06 6.07 6.88 2.86 8.50

NS = non statistically significant difference
** = hightly statistically significant difference

Mean in the same column followed by a common letter are not significantly different at

the 5% by DMRT.

Table 6. Comparison of total yield among Eri-silkworm

Variety TH CH CM LP
January 473.73 b 49125b 506.87 b 481.92 b
May 647.43 a 666.63 a 693.56 a 676.53 a
July 42510 b 527.80 b 550.63 b 44400 b
September 45193 b 51253 b 534.75 b 45727 b
November 455.33 b 51820 b 529.85 b 45787 b
F-test - % * sk
CV% 17.91 13.98 13.05 18.31

** = hightly statistically significant difference

Mean in the same column followed by a common letter are not significantly different at

the 5% by DMRT.
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Figure 1. Example genomic fingerprint of Eri-silk worm based on primer ACC-CGG and
ACC-CTA of AFLPs technique and specific band at 400-750 bp (A) : band at 180-280 (B)
: 1=China, 2=Thai, 3=Chiang Mai 4=Lampoon M=FXHinfl DNA ladder
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Coefficient : Jaccard

Figure 2. Phylogenetic tree showed the relationship among Eri-silk worm
CH =China, TH = Thai, CM = Chiang Mai, LP = Lam poon
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Table 8. Genetic similarity among Eri-silk worm calculated from combined data of AFLPs

genome fingerprint.

Variety CH TH CM LP
CH 1.0000
TH 0.9356 1.0000
CM 0.9406 0.9552 1.0000
LP 09272 0.9415 0.9559 1.0000

CH = China, TH = Thai, CM = Chiang Mai, LP = Lam poon
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Table 9. Effect of lengthened cold storage period at 5°C and age of Eri-silkworm eggs on

hatchability
Chiling day Age of Eri-silkworm egg

Eggs 1 day Eggs 3day Eggs5day Eggs7 day Eggs 9 day
Not chill 621.00 a 619.67 a 636.00 a 619.00 a 632.00
Chill 5 day 50.00 b 551.00 ab 607.00 ab 446.00 b Nh
Chill 7 day 26.00 b 505.00 b 576.00 b 203.00 ¢ Nh
Chill 10 day Nh 137.00 ¢ 150.50 c Nh Nh
Chill 15 day Nh Nh 400 e Nh Nh
CV% 125.66 43.12 69.25 43.31 -

h = not hatchability

Mean in the same column followed by a common letter are not significantly different at

the 5% by DMRT.
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