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Abstract:

The study was carried. out 2018-2023 at silkworm Laboratory of
Agricultural Scientific Research Center of Lattakia, and aimed to improve
the quantitative and qualitative specifications of silkworm hybrid Bombyx
mori L. Rearing in Syrian coast by inbreeding and family selection.
Silkworm hybrid was reared in 2018, healthy and morphologically similar
cocoons were selected and four families were established: Family A (oval
cocoons), Family B (waisted cocoons), Family C (elongated cocoons) and
Family D (spherical cocoons). Then the offspring were selected within each
family based on the weight of the cocoon, shell, and the fecundity rate
(egg/female), until reaching the sixth generation (2023 season). The results
showed the effectiveness of inbreeding and selection in improving the
productive and qualitative characteristics of silkworm families as the
generations progressed. The sixth generation of the family A, B was
significantly superior in the average weight of larvae, cocoon, pupa, shell,
percentage of effectiveness ERR%, fecundity, shell ratio, filament weight,
length and denier, In family A, (6.003g, 1.83g, 1.44¢g, 0.37g, 93.63% ,709.7
egg/ female, 20.16%, 0.34g, 1500.65m, 2.03denier) respectively, and it was
in family B (5.11g, 1.65g, 1.32g, 0.31g, 18.80%, 600.83, egg/ female, 0.28g,
1291.10m, 1.66 denier) respectively. Results also indicated that there were
no significant differences in some productive traits in the C and D families
as the generations progressed, but it was observed that the sixth generation
outperformed, with significant differences, in fertility rate, larval mortality,
and development period (661.16 eggs/female, 9.33%, 50.09 Day).
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Introduction: daesial) —1

Dt (S s cdoall GlESE Aol cpeatll e Jaall dagall Gkl (10 diisd) Breeding system dujill olai aai
Shadals Ay SL ol ol A il oSai ) 3l e Olsally il (8 cliall &gl il aadl
Loaly) Cilia Jaad Y (Sl QAT ae Adalall dupl) Caeadsiud 235 (Mirhosseini ef al., 2010, 411) (kb
Ayl Ay 485l SOl L ainn i Y1 6 i) (5L 80l 8 A lad Alucoy 5 fid by st ye
Aladialg lgr g pal) Gleal) cudii e (Selection) lasyl Jass o5 (wg «(Doreswamy and Gopal, 2012, 1)
Goddard, 2001, ISl jghall e e IS8 slaeVl oty gy Casepall e Goamiall clisall Jasd 3l 313Y)
desited gene g Gageye A ilaand Jhaad A ) dstyal) ciliall Jraad 3 38U e Las -(125)
Claantll g il s Jie Jasd ¥ ) a1 28V e 3T Al Jla) 8 Siws g o & combinations
9 (Ao Bl LA (5 Uy cual) OS5 b b laa) (3 DS DA GLasdl ol ellady g pall il
sl pens ) (5350 Lae . (Falconer, 1989, 212) aaisal 8 53sn50 0S5 o1 2hiV1 (e B2 types Ll lines )k
LaaVads . Al 4 8 dald ading (pe B bl Clia e Jyanlly (Aaall) cliall) daluy) cilical
e 2aadly Lo 530 sagal A DLW Labai®y) cilialgally AN seladll of (2006, 137) G354]s Ghanipoor
Reza and 3 539l daaSll ciliaalsal) 8 dal) Cigpdall Cuila ) clypall oSt Gum A silly 2850 Jlsal)
Cj ) Al cluhall juing Ahsan and Ramian 2008, 13) , Zhao ef al., 2007, 56 ; Rahman 2005, 55)
G LBy Lol A jray sl el gmaliy Jaice 3 Cilieall Abjaa 8 (e 5l 5250 sl (psenl) dnil i
(Shabdini et al. 2011, 609 and Esfandiari ef al., 2011, 932) Gleall sda oy Ll dle 5 (Ao S dalil)
(Talebi e al. 2001, )3l 5250 5 lgisens 23 ) AolesidV) ciliall aal (e 30 anny Ligumdll dia aaig
Job 8alys iyl Cige dows (=il ) 4ils) 199;Ghanipoor ef al . 2006, 137; Mubasher et al., 2010, 300
(e e &3l iy 234 (Bhat et al., 2018, 1612; Sharma and Bukhari, 2020, 600) 4uc s Grwais oyl BEEN
e (Goall Las Jgdag ais yual) Ay Ayl ana) (Aaall) Aaliy) ciliall i hol) ¢SSl o il
(Nematollahian et al., 2010, 27, Hajian, et al. 2012, 215 3l 8353 xic daual)

osaxs | La:a)ﬁ Mo (s Ao dysw A il glaall Hall 833 Gane Ay <l .Shivkumar et al., 2018, 3456)
G Myl LK) e 223 1 Wlla 00 Lggals ) Aslea®) Sligmaall Dl (gydiall Laliy)s dgnll clacalsal)
mashll pall 2l Al 5350 A Al Sle Bliall gy Gl 255 byl dlle a3l gl

:éanl) e dagl) -2

B30 Al ARy (o) Jaladl 6 pdall 3 5350 ragd A gl LaaSl) Clialsall (prasnd ) Gandl Cira
el 835 by cdnygd) Jalad) Ay o iy 5aan duesiy dpeS liealse 3 iy Sl e Jseaall RS
e ALy bl e AT (el e Jyamally 5500 ska ) e Sliiess daall 33l 53500 g (es

g (b Al 853 A Ayl
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Material and Methods:4&) kg Euanl) 3)ga—3
2018 sle 3 Auinall Al auge 8 AEDU 5 Aae)) ) dnalel) Gigadd) 350 8 5E 8250 fia b Al i
b A 5393 A 3$0) Apses b il il 53500 (sl (ladll gl elill a1 Jinl) (pe Ay 1000 sl
o Ly Gl Ayl zgyag (anll (el arg (il s Gl dladiuly daiad 2 (anll (st a3 (LE83U)
b Olgas slss CaSar 8550 488 Gaua <% 8565 Lot dushyg °C 27-23 Bha dapy o (Al jeall dilgs
(Bl lyal) 3 gl Y Gaaldl anl el e il i Aushlly Bl gy Gl 55K Sleas
) L i€ (g B Amm Al aat clgia Ay 100 ClAs 235 (33D ey (e el agal) 3 3l il
<3 25 5 JSAl dugean Ay 25) Gpedaall JSAN e Talel Cilegana aogf ) 3Ll 038 Craud o(painall Jausgia (e
Gle A sas o dlile IS i) Gl i Dy Cy By A Blse aol pasalil (4358 255 Aslia 255 ad
S s Y e Glele 3 30 deg sl lsea ) sSlly CUY) CLaDa Clis (il zg 3 g Aals
1a3 Al B aliin 23 GRO GLedl) il Gy e Jgemally ) g 3np -l qrngl Al sl )
B, iy (e (S Ay 1000) disand 23 m o U pasgell pnan)ll Ll a0 (a1 °C 5 Bha dap
(s &yl (s e lalaiel GRI Juall Jail 3lile S (e Ljelae ablaiall (33l il odlel 5,5S3al) Al
o) il Jpm gl i 13 ¢ inn) Dot Jinas sl
enll 8 33,0 (g Janay <) pmnl) 3 Bl Caga Janag el o Jand) AsnliYly gl sl dudys -
Aol Aillad Jaeas o(g) drpal Oigg ccasill Bysh LIS A0Sl (10 %80 los o) aall Gl ellgind Cua ¢ ualal)
Lasigiag e pall Jad (Lai) anag (L) Jedll Joda Jarag ¢« yuall Ly o(The Effective Rate of Rearing) ERR%
fl LS Goald) diall s Gl Janl e Alile JS0 (LAY /dumn) Dogeadll Janas ¢ skl 52
100 X Gl Gmnl) IS aaal) fA8lal) i gll SH a2all = (pabill & gial
100 % Js¥) &) 2y clyull KU 23ad) [ ail] 2y layull ST 22ad) =) yanll 8 ) ign Jana
: 4l Alobeall ERR% il ddlad Cilua 23
- (Joshi, 1985, 314)100% Gl jeall dilgs & iyl e [s35mndl) (Gihall 22 =ERR %
U dolealls jojall dos Gl 39
20 Alslealls .(Tanaka, 1964, 217) 100X (§) dasUall ia0 Gy /() Aal 3 jeall 035 = % all duws
da Al ddadss Lels 2305 (80 Blha Ay Ao LS ()8 (B 3hAl Ciiad o3 el L aas Joba il
Silk &yl & il dawt Gl o3 Filament size 4easg Filament length soyall Jaad Joda (ulidy pisall 4olas
13l Aaladlls (ratio %)
.(Tanaka, 1964, 217) .9000 X (2) sl Lo Jsbo/(§) (<lall) joall Jask 039 = (denier) jnall Jasd ana
JSU Ay 250 <)y ,Sa 4yl Randomized Complete Design RCD « J«l<l) Sgdall il daply Clail) Cresia
DL Jlaail s Lylaally Liloan miluill (st a3 5,<0/25 485 100 e dlel 55Kl cilbaalsall Cruyyg 5 <a
.SPSS V21 maliy dajs pladiul %5 dagies (gis ic Duncan Jlidly ANOVA gplal) Jalas aladiuls
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Result and Discussion: 4&8lial|g kili-4

Blgal e silly daalidY) ciliwall Cpannt b QLAY )g 221N Al Bdlad (1) Joand) 8 daimgall duahl) il gl
Lol dllainl 3absjs e pall clioml) @lglin 8 QLA Syl A1) ) @ld dgay 28y (Lgingi a5 ) ) 5350
- (Falconer and Mackay, 1996, 245)d.s¢ sl Clealgall o8 ol (Sgisa () Jsuasll S Al 2x Jus Lganaa
(s ¢(Falconer, 1989, 303) SIill )5) <3 polygenes saxaiall cliysall il xads cilicalsall o3a ofy dald
Lguaddl Gras o jujally el)dalls d2,A05 48501 09 Jagia) A Aalad) lewall e Jganall Aol Sl Leiy
Oraty QAT §yeadally Lgumnd) pililall Alaial ciilS a3y . (Kumar, 2005, 202) (sl 4wy elall 5y,
Gy Jame (b gl AL Gaaldl Juall (5i 285 cdag g AsUnall (palilall (o Jumdl dualidYly dugsall Ciliagal)
«(%93.63) dousil) A e Lasis (§0.37) uall Oy o (1.44) ehiadl Oygs (§1.83) &yl (i (£6.003) il
eal) 8 Bl g B mBd 8 NS (JLal) Ak e Adlias) AN (AN )/iay 709.7) dsgadll Jress
) (8 LS Mgl e (a5 53.11 5 %13) b)) 3 i€ Lay ¢(ps2 49.95) skall 3585 (%5.66) JsV!
AN Augaadl)  upnll g cebiall G (ABpal) O3s AB Gy Jrme b Jlal) A o nd) AbLA Guld)
ooaladl o) 3o LS il e () fan 600.83 «£0.31 ¢ 1.32 ¢1.65 ¢5.11) Jua¥) diy e dilian)
e <a5250.09 %8.33 5 %90.79) skl iy iyl Cige daas padd Ay Al dllad das 8 Jla) A e
G5l Dayananda 4l (als Lo pe dal5ie milill ol Cisls 28y Gaalall doall g 4 dogine 3958 (s (s
Lt Joka ¢ upall duns (A pal 888 (g (AN () daeily daall) Clialgall il Ale] Cun (10 (2011, 199)
o oty Aila Ll 4d) Ciliagi Lo e dascie SISy Y] dilee PA o (GHAN (<0 vag ) ABLEYL ol
s1a] (Knobbed, Nistari, Zebra, Pure, Mysore, C108, NB4D2) &l 8393 (1 ddlide &Y A Ao alam) ula
Cuiy a3 . (Shivkumar ef al. 2018, 3456) <YMl 03gl duc gilly 1Sl Cilialgall Gran Cum ) ol Jlal dia
Omand Al Jla¥l 522210 HM ADL) ae i) 4505 NB 18 DLl (pagd Jlal 52ed lasi¥) o (gl Al il
o) Al Adlads (¢ 4.3 () 3.5 o) LB gy oG /Aan 537 () 450 ) dugadll Jrne e IS
) ool daws s (1.93 N §1.37) &aal) (ies (%64.5 ) %46.3 () sual) 33hal sy (%80 N %57.8
any glias gl (2013, 1) 05,315 Mukhopadhyay <3 LS . (Joshi and Sisodiya, 2013, 123) (%27.3 1 22.1
Oose Lilys (D'P) ddgiia Dl e Aillgie Jlad 40L&l (Nistari s Nistari marked plain) (iDiad) aagl (lamy)
oA (b pdaly Grual dgag aae Il Caiy GNS L Apeadlly jupad) Jad Jekay el duig 48540 5,38 ()99 A%yl
s Jame 8 A8 Jlally G daall o dugina 3o il 0S5 Al G Jlaa¥) s ae Al gaiall Ailall sie lialsall
Jare (& oW Ak Ao dusine 3ork ualad) Junll Gsit s (B uall (39 2D Jla¥ly S diall (s 48,00
39ag are gl cyglal QNS (ass 50.09) skaill 53385 (%9.33 ¢ AI/Aan 661.16) iyl Cige dawsiy digaadll
oealaally ualdd) (bl (Bod Laty cdug SN ALl die ol (g9 ehaedl (hp A2ipa) (g9 A8yl (1)g (o el (ann
Cliaalls dalall 4ahsl) ST o @l (b cadl agas 285 sl 855 dipaadl) Jana b Lisina Ja¥) ds e
Clialgall (b a3 a1 L ¢ alad) 53 @b sl (e A Kl AdgUand) ALl die Ayl
ol Laa sl ST cliall (immy cuban ddihy eVl Joaan (I (sdl laat¥) (6 o oSa ISy cple IS L5 sal)
AV lpany (B ety Claalgal) (s B aalp
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Bombyx mori L. 5 53531 daslsad) cilimalsall b Ailal) Glasiy) il (1) Joss
Table 1. Effect of family selection on the biological characters of Bombyx mori L.

s e ) Qs W3 4)s Qs Cige dusd il gal)
e YRR = el 2 opal) | /el | amyal | g/l | % iy ‘ -
Effective | pevel Y [y e /e s g BTN
evelopment ‘ Shell | Pupa | Cocoon | Larva | Larval | Geperation
rate of period/day Fecundity Weicht | Weieht | Weioht | Weisht | Mortalit
. g eig eig eig ortality

rearing egg/female /e /e e e o,

ERR% Aaal)
484.85 °53.11 €252.5 0.27 °1.22 .51 4.10 ‘13 GO

°88.24 «53.23 €305.8 0.28 41.29 °1.58 4.51 °11.66 Gl

°88.42 453.63 4401.53 40.30 | “1.32 .63 b5.06 °10.33 G2

°90.19 453.67 476.25 ¢d0.31 °1.34 ¢d1.67 b5.28 9.33 G3 L guan)
90.88 °50.32 490.25 0.33 | *1.35 | ™1.69 b5.36 "8.66 G4

91.20 °50.42 5561.82 °0.34 ®1.38 1.73 b5.51 °8.33 G5

93.63 249.95 709.7 °0.37 1.44 1.83 26.003 5.66 G6

°83.54 °52.39 ©245.83 40.24 .13 °1.39 3.39 °14 GO

460.49 °52.65 €291.25 €0.26 °1.17 41.45 4.01 °11.66 Gl

b87.62 ©53.63 4345.83 €0.27 41.24 °1.52 4.11 °11.00 G2

b88.25 °53.87 ©d385.33 °0.28 °1.27 ®1.56 44.27 °10.66 G3 8 padiall
°88.90 250.33 €422.66 °0.28 °1.28 ®1.57 4.43 °10.33 G4

90.59 250.43 °495.75 ®0.29 °1.30 ®1.60 °4.87 8.66 G5

90.79 250.09 600.83 0.31 21.32 1.65 511 %8.33 G6

481.83 452.24 ©237.16 €0.23 °1.12 el.37 ®3.30 416.33 GO

°82.79 452.77 ©270.41 ®0.25 °1.19 41.45 ®3.77 415.00 Gl

°83.57 455.86 d4282.08 ®0.25 | *1.21 °1.47 ®3.80 °13.66 G2

°84.48 55.62 4327.25 ®0.25 | *1.23 ®1.49 412 °14.66 G3 AUl
©84.28 °50.31 €409.33 ®0.26 | *1.24 21.51 2422 °14.66 G4

® 87.70 250.26 ®519.58 ®0.26 | *1.25 21.52 412 °11.66 G5

290.18 250.09 %661.16 0.27 21.25 21.52 451 %9.33 G6

982.74 454.82 ©233.41 °0.24 °1.14 °1.39 b3.64 °16.33 GO

©d83.88 €52.52 4293.50 °0.24 °1.14 °1.40 33.75 °14.66 Gl

°85.53 455.03 ©d316.66 0.26 °1.22 °1.49 23.85 °13.66 G2

bg7.23 4.54.96 €344.50 %0.26 a1.22 21.49 23.79 ®12.00 G3 EEPPN|
®89.78 °51.20 °408.91 °0.24 1.19 °1.44 °3.51 %9.33 G4

91.00 250.64 ?485.50 °0.24 1.19 °1.45 °3.59 8.66 G5

>88.33 250.32 2492.08 0.26 a1.22 1.50 °3.62 %9.33 G6

Y05 dagina (S5l N COLlad) G digine 958 dgang ade Sl Agaldiall CayaY) o Cus

Means followed by the same letter(s) are not significantly different at P=0.05
vie el Jaad) (gis 385 (2d528) juall Jad cilialge (pent (8 QLRI s 580 a9 duhall @il ey I
21500.65 ¢0.34 %20.16) yall bt juing Jsbag (39 ¢ sall G 3 Jla¥) A o Ugien Logumnll 201
e Gils ag . gl e (L2 1,66 <21291.10 <¢0.28 <%18.80) spadall dbilall viey ¢ M) e (a2 2,035
(S5 ,CSR17 «CSR27 «JPNB) dgandl (ailyall b adul) <l o) ) (Gowda et al.,2014, 6096) 4] (=lile
ool bk aaag Jodag cdiyall Lalily Lsaadl) Lall o Lala) Gl i3 (D13 « CSR16 «CSR26) spaiall 4
Gl DA (e ol T g Jeda Cpeend QYL 4l iy Al Ay il pe paty LS calall il dusis
(Basher et al., <3 5« (Kumar et al.1995, 109, Kalpana et al. 2005, 147) )al ) (s (e deall oda 43))44
die deaag bl Johag poall dacas 550l O)el Sy a2l Jeuas 2015, 250; Kumaresan ef al., 2000, 595)
lally AlgUsial) ABlall vie Jla¥) i e Ugina Gualadl Jall (i GBS 33 Baga (e Ailyg 3l QA el
Lab ol Laing « sl e (21068.25 <%17.74) 5 (21291.1¢%17.61) sonll xd Jslag joall duws S8 4 S
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Dl dadieg Lol Jolal Auland) 85 dgmg () Gl 3gny 385 cAlglaial) A0kl die al )l Jaad) (o puiall (ggina Cpuend
(Nagaraju s 239 «lysal) Jyai) casen Dugepa e llyoal salae Cagan Saal) (1ad .(Kalpana ez al. 2000, 129)
Y sl Greanilly QLAY ehal ol juadll udll Jla diwal 485 83w 3525 and Kumar, 1995, 103)

Table 2: Effect of family selection on some economic parameters of Bombyx mori L.

Bombyx mori L. &) 5358 &alai®y) clialgall gan b Ailal) Glasy) L8l (2) des

LAl YO xa Jal) saasia

ol b e J Ll Uk ool las (s EEoN ‘ Jilgall
() Filament Length . %ol d\:\;\y‘.
Filament Size (m) Filament Weight Silk | Generation "
(dn.) (2) ratio%
°2.18/ 1962.7 90.23 117.88 GO
b2.14 1048.75 90.23 °18.15 Gl
®2.19 «41107.40 €0.27 °18.81 G2
®2.09 €1203.90 €0.28 ©18.99 G3 Lugunad
®2.20 ©1262.45 ®0.31 *19.67 G4 -
°1.93 °1441.1 v0.31 ®19.56 G5
2.03 *1500.65 %0.34 20.16 G6
.34 °855.15 €0.22 ©17.83 GO
©.33 €911.30 90.23 ®18.35 Gl
2.3 9947 80 90.23 €17.75 G2
.26 «41033.60 €0.24 ®17.98 G3
®2.05 1105.9° €0.25 ®17.95 G4 Bpadal)
b2.02 ®1171.65 %0.26 b18.16 G5
21.66 *1291.10 %0.28 218.80 G6
.44 4784.75 €0.21 v17.26 GO
2.42° 4822.05 b0.22 v17.28 Gl
2.43¢ 1830.50 b0.22 116.94 G2
*2.29 °901.60 °0.22 *17.16 G3 Uyl
21.91 ©920.25 %0.23 v17.37 G4
21.90 ®1110.85 %0.23 ©17.09 G5
b2.27 41291.1 %0.23 217.61 G6
b2.44 4757.40 €0.21 €17.13 GO
22,61 °810.55 €0.21 a17.61 Gl
v2.52 °826.80 %0.23 ®17.39 G2
b2.57 <825.70 %0.23 ®17.36 G3 1y 51
b2.43 <801.25 €0.21 116.76 G4 )
2.10 v953.75 b0.22 €17.10 G5
2.07 *1068.25 €0.21 a17.74 G6

%5 digine (s5ine vie CBlalaall G dugine (3908 dgag pie 3 Agliall CaY) of Cua
Means followed by the same letter(s) are not significantly different at P=0.05
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