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ABSTRACT

Three artificial hatching methods ; hydrochloric acid under room
temperature, hot hydrochloric acid and hot water were used to terminate the
diapause of diapausing eggs of three silkworm races of B. mori L. for late
Autumn rearing season. Egg performance as post treatment period, one day
hatching rate, practical hatching rate, general hatching rate, rate of bluish
eggs , rate of non biuish eggs and rate of dead eggs were recorded .

Also, the economical characters as weight of mature larvae, total farval
duration, larval mortality percentage, cocoon, cocoon shell and pupal
weights, cocoon shell ratio, cocooning and pupation percentages were also
registered . Results show that hot acid treatment was inferior than the other
two methods for most of the parameters under study .

INTRODUCTION

In order to increase silk production in the temperate zones, the
mulberry silkworm , Bombyx mori L., must be reared for two or three
rearings around the year ( Krishnaswami et al ., 1973 )

The artificial hatching of silkworm B . mori L eggs is an lmportant tool
for providing silkworm larvae at any time in any rearing season. Various
methods have been applied to terminate the diapause of the silkworm eggs
including the physical methods of activation such as artificial hibernation , the
treatment with hot water  ( Rahman and Ahmed 1989 ), the stimulation by
friction , the stimulation by high temperature, the stimulation by low
temperature the stimulation by high atmospheric pressure, exposure to
sunshine and electric induction . Also, the chemical methods of activation
such as the treatment with hydrochloric acid , nitric acid , sulphuric acid ,
aqua regia treatment and sodium chloride solution . ( Tanaka , 1864 ; Wang,
1989 and Aruga , 1994 )

in the present study , an attempt has been made to evaluate three
methods of artificial hatching for rearing late Autumn season which in turn
increase Egypt sitk production by increasing rearing seasons around the year

MATERIALS AND METHODS

Evaluation of three methods of artificial hatching have been applied to
terminate the diapause of Bombyx mori L. eggs . After emergence of moths,
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the females and males were allowed to mate for 3.5 — 4 hours according to
( Tanaka , 1964 ; Tayade et al ., 1988 ), the eggs were preserved at 24 C
and 75 — 80 % relative humidity till the age of eggs reached to 20 hours .

Three artificial hatching methods were applied by using hydrochloric
acid treatment under room temperature ( T,) according to ( Manjula and
Hurkadli ,1986 and Hosny , 1994 ) , hot acid treatment ( T, ) according to
( Krishnaswami et al., 1973 ; Wang , 1989 ) and hot water treatment ( T, )
adopted by ( Wang , 1989 ) . The age of eggs , specific gravity and
concentration of acid, the duration of treatment, temperature of liquid, storing
period at 5 C’ after treatment were given in Table 1.

Duration of treatment depend on the origin of the silkworm race where
the Japanese races were immersed to 80, 6 and 0.083 minutes when using
hydrochloric acid treatment under room temperature, hot acid and hot water
treatment, respectively , while Chinese race was dipped for to 80, 5 and
0.067 minutes for the same above treatments respectively . After treatment ,
egg — cards were incubated at 24 C’ and 80 — 90 % relative humidity unt||
hatching .

Table.1.Procedures of different treatments of artificial hatchin

Age of eggs | Specific | Concentration | Temperature of [i:_‘e'::::: n‘:f pe:;:ﬂa':gs c
(inhrs) gravity (%) liquid (C) (iin mins (in days )
Ty 20 1.110 22 24 80 20
T, 20 1.075 15 46 5-6 -
Ts 20 - - 48 0.067-0.083 -

Three races of mulberry silkworm, B. mori L. were used J2MJ, J2PJ
(Japanese univoltine races ) and Dch a Chinese univoltine race were obtained
from Sericulture Research Department Giza , Egypt. After artificial hatching
treatments, the silkworm were reared during an addition rearing season at late
Autumn which started at 20 October during the years of 2003 and 2004.
Mulberry leaves of Morus alba Var. Kukoso — 27 were used for feeding the
larvae. The average of relative humidity were 66.5 + 9 % and 65.7 + 8 %
during 2003 , 2004 while the average of temperature were 23.1 + 2 ¢’ and
255:2C, respectlvely inside the rearing room .

Data were recorded for different parameters as post treatment period ,
one day hatching rate ( Percentage of hatched larvae on the first day ) ,
practical hatching rate, ( Percentage of hatched larvae during two days of
hatching ) , general hatching rate {hPercentage of hatched larvae during
seven days ) , rate of bluish eggs ( 8" — or 9" day ) , rate of non bluish eggs
and rate of dead eggs according to Yang et al., ( 1997 ) . Weight of mature
larvae ( 20 larvae ), total larval duration , larval mortality percentage. Cocoon
weight , cocoon shell weight , pupa weight, cocoon shell ratio ( 30 females
and 30 males ) for each , cocooning percentage and pupation ratio.

Statistical analysis were adopted according to Senedecor and

Cochran ( 1967 ) .
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RESULTS AND DISCUSSION

1-Evaluation of three methods of artificial hatching :

The effect of three methods of artificial hatching on the egg performance
and economical parameters of B. mori L.. silkworm are illustrated in Tables 2
and 3.

A-Egg performance :

The results in Table 2 indicat that the post treatment periods differ
significantly between the three artificial hatching methods ( 10.57 , 8.67 and
9.67 days ) for T4, T and T, , respectively . These results are confirmed with
the findings of Manjula and Hurkadli ( 1996 ) who found that the duration of
hatching were 9 to 10 days for bivoltine silkworm eggs treated with acid
treatment .

Table(2): Evaluation of three artificial hatching methods of mulberry
silkworm Bombyx mori L. on egg performance .

n T———n ' | m|m|Tn| F |LsD
Post treatment period (%) 10.57 | 8.67 | 9.67 | 162.600 |0.210
One day hatching rate (%) 12.5915.10 | 13.82| 0.482 -

Practical hatching rate (%) 32.46151.96 36837 17.374 | 6.992
General hatching rate (%) 86.78 [ 93.97 | 81.14 | 24.648 | 3.659
Rate of bluish eggs (%) 91.0197.50 [ 89.76 | 22.440** | 2.479
Rate of non bluish eggs (%) 239 | 0.16 | 1.85 | 14.001** | 0.880
Rate of dead eggs (%) 6.56 | 2.33 | 8.32 | 14.080 |2.320

* significant at 5% , ** high significant at 0.05

Hot acid treatment ( T; ) is the best treatment for one day hatching-rate,
pragtigal hatching rate, general hatching rate, rate of bluish eggs wherever
hatching ( % ) were 93.97 % compared to 86.78 % for T1and 81.14 % for T, .
The observed hatching ( % ) is in accordance with those reported by
( HurKadli and Manjula 1991 and 1992) for acid treatment and Singh et al.,
1990 for hot water treatment . Rate of dead eggs was lowest 2.33 % for T,
than that of the T, and T . The obtained results show that hot acid treatment
(T,) was superior than the other two treatments for egg performance . On the
other hand Yang et a/ ., 1997 reported that the post treatment periods did not
differ for Chinese and Japanese races when the 20 hrs eggs were treated
with corona discharge and acid treatment . Also, Singh et a/ ., 1990 found
that, the rearing performance of hot water and acid treated eggs of the
bivoltine strains did not show any differences .

B-Economic parameters :
The data obtained in Table 3 clarify that hot acid treatment ( T; ) is the
best treatment for most of all parameters under study. There are high
- significant differences between the three artificial hatching treatments for
weight of mature larvae , total larval duration , cocoon weight , cocoon shell
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weight , pupal weight , cocoon shell ratio and cocooning percentage except
for pupation ratio ( 92.56 % ) . These are in agreement with the findings of
Manjula and Hurkadli , 1986 , 1990 ; Singh et al ., 1990 ; Hurkadli and
manijula , 1992 ; Singh et al ., 1993 ; Saheb et a/ ., 1996 and Yang et al .,
1997. they found that hot acid treatment is better than hydrochloric acid
treatment under room temperature, hot water treatment and stimulation by
corona discharge.

Table(3): Evaluation of three artificial hatching methods of mulberry
silkworm Bombyx mori L. on means of some economic
parameters. '

=
ch T | ™ T2 T3 F LSD

Weight of mature larvae (mg) |2633.16] 2854.65 | 2767.81 64.703 38.61
Total larvae duration (day) 1| 37.39 36.77 37.56 92.824 0.123
Larval mortality (%)} 20.55 22.70 26.37 4.987* 3.796

Cocoon weight (g) 097 | 107 1.04__| 86220 | 0.015
Cocoon shell weight(g) | 0.188 | 0.201 | 0.193 | 16.911_ | 0.005
Pupa weight (g) 0779 | 0.855 | 0812 | 75.879 | 0.0122

Cocoon shell ratio (%) 19.44 19.04 18.87 5.360 0.349
ICocooning percentage (%) 79.76 86.06 74.74 20.778 3.586

Pupation ratio (%) 90.83 92.56 90.10 1.901 -
* significant at 5% , ** high significant at 0.05

2-Evaluation of three silkworm , Bombyx mori L. races :

The data recorded in Tables 4 and 5 represent the mean values of egg
performance and economic parameters of three races of B. mori L. silkworm
treated with three different artificial hatching methods.

A-Egg performance :

The obtained data in Table 4 show high significant differences among
the hatching performance of the three races. The post treatment periods
differ significantly between the three races under study ( 9.97, 9.67, 9.27
days ) for Ry, Rz and Rj, respectively .

The Chinese race ( Ry ) is the best race for most of all parameters
under study wherever , the practical hatching rate (44.40 % ) , general
hatching rate ( 90.97 %) and rate of bluish eggs (94.68 %) were highest. Also
rate of dead eggs were lowest ( 3.76 % ) for Chinese race . Similar results
were obtained by Singh et a/ ., 1990 as they found that the Chinese strains
obtained maximum hatchability at 4 seconds of treatment while Japanese
strains showed a good hatchability in ail levels of hot water treatments . Also
Yang et al ., 1997 reported differences in post treatment period and rate of
dead eggs between the Chinese and Japanese races when the cold stored
eggs were treated by corona discharge .
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Table( 4 ):Mean values of some economic characters of three races of

silkworm , B. mori L. on egg performance .

ch R Ry R: Ry F LSD
Post treatment period {%) 9.97 9.67 9.27 22.200 0.210

ne day hatching rate (%) 15.98 | 12.84 | 12.71 1.047 -
Practical hatching rate (%) 32.94 43.45 44.40 6.603** 6.992

eneral hatching rate (%) 87.44 83.48 90.97 8.370 3.659
Rate of bluish eggs (%) 93.24 90.35 94.68 6.326** 2.479
Rate of non bluish eggs (%) 1.20 1.82 1.38 1.019 -
Rate of dead eggs (%) 5.88 7.56 3.76 5.393 2.320

* significant at 5% , ** high significant at 0.05

B-Economic parameters :

The data recorded in Table 5 represent the mean values of some
economic parameters of three races of silkworm Bombyx mori L. The
Japanese race ( Ry ) is superior than the Chinese race of R, for weight of
mature larvae ( 2881.88 mg ) , total larval duration ( 36.20 days ) , cocoon
weight ( 1.09 g ), cocoon shell weight (0.206 g ), pupal weight { 0.846 g )
and cocooning percentage ( 70.98 %). There are highly significant differences
between races for all parameters under study except for larval mortality
percentage and cocoon shell ratio . Similar results was obtained by Gith ,
1975 ; Abdel-wahab et al ., 1980 ; Saheb et a/ ., 1996 and Yang et al ., 1997 ,
they found that the Japanese race is better than the Chinese race for weight
of body, weight of fresh cocoons, weight of cocoon shell and weight of pupae.

Table(5):Mean values of some economic characters of three races of
silkworm , B. mori L. on some economic parameters.

ch R g R: R F | Lsp
Woeight of mature larvae(mg) 2881.88 | 2500.84 | 2872.91 | 245.65* 38.61
[Total larvae duration (day) 36.20 37.23 38.29 | 599.920** | 0.123
Larval mortality (%) 24.44 22.36 22.82 0.688 -
ocoon weight (g) 1.09 1.01 0.99 80.684** | 0.01534
ocoon shell weight(g) 0.206 0.191 0.186 36.778* | 0.0046
Pupal weight (g) 0.846 0.807 0.793 38.631** | 0.01224
iCocoon shell ratio (%) 19.10 19.12 19.12 0.006 -
Cocooning percentage (%) 85.01 70.98 84.56 | 41.022* 0.210
Pupation ratio (%) 89.10 88.92 95.46 16.441** 3.586 |

* significant at 5% , ** high significant at 0.05

The present study show that treatment with hot hydrochloric acid to
terminate the diapause of the silkworm eggs was superior than the other two
treatments hydrochloric acid treatment under room temperature and hot
water treatment for most of the egg parameters as well as the economical
parameters for rearing additional rearing season during late Autumn . These
findings were confirmed by Singh et a/ ., 1993 results who reported that the
treatment of diapausing eggs in hydrochloric acid was found to be most safe,
technical and economical to obtain the good and uniform hatchability .

7753



Eid, M. A. A. et al.

REFERENCES

Abdel-Wahab,A. E.;A.T.Elgarhy and S.M. Gith ( 1880 ). On the Technological
properties of silk produced by several races of the silkworm Bombyx
mori L. Proc. 1® Conf. Plant Prot. Res. Inst. Egypt, 155 — 162 .

Aruga, H. (1994). Principles of Sericulture . Translated from Japanese
Balkema , Rotterdam.pp.120-123.

Gith, S. M. ( 1975 ). Studies on different races of the snlkworm Bombyx mori
L. under Egyptian environmental conditons . M. Sc. Thesis , Fac.
Agric. Al - Azhar University , Egypt.

Hosny, A. ( 1994 ). Evaluation of four rearing of univoltine Bombyx mori L.,
around the year by means of two acid treatment procedures . Zeitschrilt
Angcewandte Zoolagie . , 80 (4 ): 501 — 505.

Hosny, A. and Souad, M. Mahmoud ( 2002 ). Cocoon production of Bombyx
mori L. raised on leaf crop of two types of mulberry fields around the
year. 2 nd Inter. conf . Plant Prot. Res. Inst. Cairo,Egypt .(1):233 — 236.

Hurkadii, H. K. and A. Manjula ( 1991 ). Artificial hatching of bivoltine
silkworm eggs, Bombyx mori at different hours of oviposition for tropical
conditions ( Lepidopteran: Bombycidae), Sericologia, 31 (1): 1 - 3.

Hurkadli, H. K. and A. Manjula ( 1992 ). Safe period of acid treatment for
bivoltine silkworm ( Bombyx mori L. ) Hybrid eggs at different hours of
oviposition for varying temperatures . Indian J. Seric.,31 (2 ): 97 - 100.

Krishnaswami, S.; M. N.Narasimhanna ;S.K.Suryanarayan and S. Kumararaj
(1973). Sericulture Manual . 2 . Silkworm Rearing . FAO . Agricultural
Service Bulletin.pp.51-52.

Manjula, A. and H. K. Hurkadli ( 1986 ). Cold acid treatment of bivoltine
silkworm eggs , Bombyx mori for tropical country. Sericologia, 26 ( 1 ):
25-29.

Manjula, A. and H. K. Hurkadll { 1990 ). Cold acid treatment of bivoltine
hybrid silkworm eggs, Bombyx mori L. for tropical country. Indian J.
Seric., 29 (1): 138 - 141.

Manjula, A. and H. K. Hurkadli ( 1986 ). Studies on the hibernation schedule
for bivoltine pure and hybrid silkworm eggs, Bombyx mori L.
(Lepidoptera: Bombycidea), aestivated for twenty days under tropical
conditions. Sericologia , 36 ( 4 ): 665 — 675.

Rahman, S. M. and S. U. Ahmed ( 1989 ). Artificial hatching of hibernated
eggs of silkworm , Bombyx mori L . by warm water treatment.
Bangladesh Journal of Zoology.( 17): 2, 147 - 121.

Saheb, N. M. B. ; V. Kumar ; B. B. S. Negi and M. V. Samson( 1996 ). Acid
treatment in relation to refrigeration of silkworm eggs . Indian J. Seric.,
35(1)77-79.

Singh, R. ; J. Nagaraju and K. Vijayaraghavan ( 1990 ). Effect of hot water on
the prevention of diapause in the silkworm , Bombyx mon L.
Sericologia, 30( 4 ): 443 - 447 .

Singh, G. P. ; V. P. Mathur and C. K. Kamble ( 1993 ). Factors influencing the
diapause : A brief account . Indian Silk , August , 32 — 33.

7754



J. Agric. Sci. Mansoura Univ., 32 (9), September, 2007

Senedecor, G. W. and W. G. Cochran ( 1967 ). Statistical Methods. lowa ,
USA. The lowa State University Press .

Tanaka, Y. ( 1964 ). Sericology .Central Silk Board , Bombay. india.pp.92-94.

Tayade, D. S. ; M. D. Jawal and P. K. Unchegaonkar ( 1988 ). Hatching
percentage in silkworm eggs as influenced by silkworm races , varieties
of mulberry and mating duration . Indian J. Seric. , 27 ( 2): 145 - 148.

Wang, S. M. ( 1989 ). Silkkworm Egg Production . FAO. Agricultural Services
Bulletin , 73/3 .

Yang, M. G.; Z. Xu ; J.S.Chen ; S.J.Ye and Y. Q. Ye (1997 ).
Preliminary study on artificial hatching of silkworm eggs stimulated by
corona discharge . Sericologia , 37 (1 ): 41 - 51.

gl el a.U.\thlu\u.bM\ (=il wﬁnﬂ\é)hﬁ’h
A u\,MHuu\uc“ S ae 4 aal daal aaa
J\Jﬂwm 3 U.HJ\-\.G-\JAMU*MJ‘J‘—M
U‘MJM\H‘M| -EJAMMAL\U‘JJHLJS =\
Lol 30 Qg 5S e il 4lhy Sigay dgra el digay aud -

oadlay i Ldbedl) colia W Gueil Goh e aladiul Al all 238 Cy el

el dlalaall = Calall Gaalally Aldaall —Zooladl Zdjall 5 s da o ad ol oK, el
Jyasll diapausing eggscSiut il el gan gan Sy ud @l (il
el Jae Jo iy sl Pla el glapn Sli y (o

Y. e Univoltine races il alal 5y sall Gl ‘;.Y)L..ua...u'auuau.- ady
o) (i i Ak, % Ae-A 5 atE o el Cusady dcle

Js,.)sulqﬂieu,wa\u,@m’v\auw,uqmwuuu.uum,
A il pil il Jumdl culael Al ol ) S jughl (aalany Aaladl of Al jall o34 il
r.\.—n.\h‘\_lau‘_,u\anuf.“o_)l_);h_)d &JJ_)_,KJMUAABJALM|&_)LJ
ROEUM |

7755





