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Abstract :The experiments were
carried out in Assiut arca, Egypt during
spring season of 1999 and 2000. The
complex applying of the improved
technology, by choosing  best
technological decisions for balanced
mulberry fertilization, for house, eggs
and bed disinfections, for new
temperature  regime and natural
mounting. Improved technique
incrcased the pupation ratio, cocoon
weight, shell weight, and raw cocoon

yield per one box to 6.13% -7.63%,
21.26-31.66%,  29.51-40.21% and
36.90-72.05% respectively in
comparison to the traditional cocoon
production technology.

Implementation of  improved
technology for seed silkworm rcaring
lead to increase in fecundity to 67-121
eggs (15.12-26.22%) and vyicld of
standard boxes per one parent egg
boxes to 57-78 egg boxes (48.33-
51.66%).

{ntroduction

The information regarding the
micronutrients for plant growth in
general  and mulberry  growth in
particular are very little (Lokanth
and Shivashankar, 1986). Due to
continuous depletion of the
micronutrients from the soil by the
mulberry, the soils become deficient
i trace elements (Singhvi et al,
i998). Bleaching powder is the most
suitable disinfectant for open type of
rearing houses (Baig and Kumar,
1987).

The higher value of silkworm
pupation rate after egg surface
disinfections is due to the
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cffectiveness of used disinfectants
against incorporation of pathogens
on the egg surface and subscquently
infecting the newly hatched larvac
(Michailov, 1984 and Baburashvilli
et al., 1988). Barman (1991) studicd
the effect of some formulated
chemicals composites as larval body
disinfectants for controlling viral and
bacterial discases of the silkworm B.
mori and reported the decrease of
overall mortahty over the control.
Kinchenco (1995) reported that
acetic acid is used for disinfections
of Bombyx mori L. loose commercial
eges in the former CIS republics and
some East Europearr countries. The
egg disinfections by acetic acid from




bacterial, viral and fungal diseases
influence up to 98-100%, it1s high
ccological method. Its germicidal
effect has been proved from so long
ttmc. It 15 a chcap and readily
available ccological material.

[kegamy (1993) studied the effeet
of Chlorotic chcmicals as a
substitute  to blcaching powder for
disinfections of the silkworm rearing
houses and cquipments.

The body temperature of the
silkworms influcnces the
physiological activities, food intake
and cconomic parameters (Tzenov
and Maldenov, 1996 and Maniraju ef
al., 1999)

Fven if the silkworm crop s
hwalthy,  wrong mounting methods,
spinning conditions.  mounting
density. pre or over matured larval
mountmg and bad type of mountages
can result 1 spwmnng of infertor
guality cocoons (Ullal  and
Narisimhanna, 1987). The self-
mounting mcthod s the natural urge
of the matured silkworm to climb up
lo starl spinnng cocoons {Tzenov
and Petkov, 1999).

[n the recemt years new silkworms
B mori races and hybrids having

lugher  productivity  have been
sclected 1 different  countries
(Petkov, 1995a,b, Petkov and
Natcheva, 1996, Pctkov at al,

1999h, Datla ef al., 1999 and Petkov
et al., 1993:1,[)).

However these highly productive
races and hybrids require providing
excellent  feeding and  rearing
conditions 1n order to manifest in full
extent their potential (Petkov, 1988,
Petkov et al, 1999a.b and Datta ef
al., 1999)

The aim of thrs work 1s to study
the cHect of balanced mulbery
fertihzation and optimum recaring
conditions on commercial cocoons
and seeds productiou of some
silkworm inbreeds.

Materials and Methods

Practical expenments  were
carncd out e the Agromuer Co. SAE
mulberny plantaton  and rearing
houscs located n Assiut
Governorate. Egypt (320 km souih
of Cairo) m a desert arca. The
plantation is irngated by the surfaced
water regularly at the plants needs,
as therc ar¢ no rains in this area.
Total salmity of irrigating water is
300 PPM

Mulberry plantation 15 mainty of
Kokuso 27 & Cuanva 2 vanetics,
sbaped in bush type and pruncd n
first form afier 3 step up branch
harvests every ycar. Soil 1s sandy
loam, consisting of 51.4% silt, 8.8%
clay and 39.8% sand. Soul pH1s 8.1,
The underground water table is
below 3 meters. Moisture eontcut at
field capacity 1s 24%.

The experiment was conducted
duning spring rcaring of 1999 and



20{0 scasons.

Eleven silkworm

mbreeds werce tested (Table 1), Four

replicates of 100 larvac from each
nbreed were used.

Table (1) Characters of silkworm inbreeds used for the cxperiments

!. lobreed | Type Egg color Larval marking | Cocoon shape
E2 Japanese | Gray blue Marked Dumbbel}
E6 ‘]'.z.ilpanesc Gray blue Marked Dumbbell
Eis Yapanese [ Gray blue Marked Dumbbell
El Chinese | Greenish Plain Oval
‘ESa Chinese | Greenish Plain Oval
Ei14 Chinese | Greenish Plain Oval
Eab European | Gray bluc Marked & Plam Elongdt(.d .........
E8 European | Gray blue Marked & plam | Flongated
ES LEuropean | Grayv blue Marked & plain | Elongated
'E22 | Chinese --EYellow, Light marking Oval
o Greenish
E23 Japanese | oBrown vellow. | Marked Dumbbell
o (ray blue.

Control {Traditional Technology):

_ As desenbed in lirerature by Ullal

and Nanstmhana (19%87)

Experimented ( Improved
Technology ) :

[

Application of 27 macro-nutrients
(Cag_;g), Siu & Mgs-',) and micro-
nutrients  {Mns, Feas, Zins, Cuga,
B, . Mo, s & Clan) 1o mulberry

garden beside the 1™ macro-nutrients

(N 10()1)] 5(1K] 2[;.) and ﬂddi]’lg
F¥M:., only for voung instar
rearing garden  (Greiss and
Petkoy, 2001).

2. Double disinfections by bleaching

powder 5% W/V and acetic acid
0.2% for house and appliances
(Greiss and Petkov, 2000¢)
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Epps disinfections by acetic acid
(004% for IS5 min. at room
temperature {Greiss and Pctkov,
2000b).

4 Bed and larval disinfections was
done by nuxture consists from
calcium  oxide, 88%. blcaching
powder, 10%; benzowe acid, |%
and diathane M43, 1% after every
moult at 250gm/m’ for young
instars and SO0 gm/m*° for laic
wmstars of bed arca (Gress et al.
2001)

5 Reanng temperaturc at 23°C,
hght intensity 25 Lux all over the
larval penod. Air speed and
rclauve humidity at (0 lm/sec &
35% for young nstars and
0 Zin/see & 70% for late instars
respectively. During molting the
huinidity was reduced 1o 50% RH
in all mstars, and in the casc of
young Instar larvae, nylon covers
were removed from the beds.

6 Natural mounting and spmning at
27°C, light intenstty 23 Lux. air
speed 0 3mv/see and RH 60%
(Greiss and Petkov, 2000a).

Eog box vicld per | cgg box (EY)
was calcnlated using the formula:

EY=HXPRXMEXF
2

Where © EY= Egg box yield per |
box, H= Hatchability, PR= Puopation
ratc. ME= Moth  cmergence
percentage and F= Fecundity.

Results and Discossion

The data shown in Table (2)
revealed a  definite  significant
increase 1n the pupation ratig, cocoon
weight, shell weight and cocoon yield
per one box. howcver the shell ratio
showed a stgnificant mercase m somce
nbreeds onlv. A significant decrease
in larval duration was recorded. The
hatchability pereentage was the only
character that did not show any
change when  the  unproved
technology was applied.

The new technology leads to a
significant mereasc m the pupation
value in comparison to the traditional

technology,  silkworms®  pupation
ratio (1) was mcreased to 16 13-
1763%.  Comparabively  hughest

differences werc recorded in nbreeds
with Japanese origin E2. E6 & E15.
and genetically Scx-limited mbreeds
{E22 & E23).

New improved technology leads
to decreasc of lacval duration (1) by
onc day n all tested inbrecds
independent  of their penetical or
geographical origm  This fact is of
grcal  econhomic  lmportance  in
practice for saving labor, aad
indirectly improves thc pupation
ratio by shortcning the active hfe
penod thus decrcasing the risks of
contamination and expression of any
latent infection.

Silkworm rcaring by improved
technology  fcads to significant



lacrease

Table (2):

of cocoon weight (1IN,
independently  of  gropraphical and

genctical

ongm of testcd

Evaluation of cocoons produced under improved technotomy

raccs

;I—niimcd E2 £ ElS Tl?.l ESa | K14 | Edb | EX 9 Tmz 123 ‘ll
v Hxp I
|
!L (D Exp 9g13 | 9K 13 | 9850 | 9825 | 9¥38 | 9838 | 9800 | 9E.13 | 9B.00 | 9800 | 9800 l
FCont. %6y | %125 | 8062 { 80.87 [ %200 | 8187 | 82.00 | #8137 | 200 | €162 | 80,50 | ®1.00
£33 ¥ LE ] ¥ . *E LE] L] *N Eg ) ok
In 1713 | 175t | 1763 | 1625 | 1651 | 1638 | 1663 | 1603 | 1a3g | 1750 | 700
TapExp. | 705 705 T %1 o1 765 705 703 708 [ 705 |
!’ Cont ¢Hy 17729 729 1729 [ 705 {708 705 729 729 79 | 729 1729 |
L B
‘ Y T T +u T ax T T} T T T IS
™ 24 24 24 24 24 24 24 29 24 24 14 |
(1) I-xp z.il;::J 2469 | 2.505 | 2.508 | 2710 | 2192 | 2415 | 2310 | 2¥69 | 2497 { 241 °
| |
| Cont. T®70 | 1,931 | 1887 | 1945 | 1873 | 1.903 | L840 [ L7o8 | e &30 [ L7&0 { (770
' ignn J i
| T ) Pt [ ++ i 4 ‘e T4 4 o T_—_i
i ‘ flod2 | 0538 | DGIR | 0363 | 0837 | 0289 | 0374 [ 02 [ 033k | 0416 | 0339 [
|
VN B | D884 | 07504 | 0569 | U534 | 0GIR | 0508 [ 0.535 | 0554 | 0535 | gz | 606 |
| Cont D399 | 0432 | 0.415 | 0415 | 0421 | 0426 | D41z | GAL [ 0431 | 0361 [ 0k4 |
[ (g
i J L 44\
T T TS T s s [T N [T T3 I 5% ]
in 85 10162 | oasa | w119 § 097 D oosz [ o123 | 0143 | 0aed [ a3l o122 l[
F(\yFxp | 2328 LG._cm 2271 | 2129 | 2280 | 2318 | 2205 | 2398 | 2467 | 2239 | 239% |
| |
(cnm_(%) 2034 | 2237 [ 2199 | 2134 | 2248 | 2239 | 2238 | 2286 | 2354 [ 2027 | 2168 l
- [T = —‘ * * * ' T
! Ty 19t {169 | 060 )-o0% | 032 | 070 .0.23J riz |13 |22 |23 *
- _ . | S

*P<() .03, **P<0 0]

i Pupation

It Larval duration

HI Cocoon weighl

IV Shell weight

Y Shell ratio

Exp Experiment

Cont. Control

TD  True differcnee



The cocoon weights’ average
mncreasced to 0.599 gm (31 66%) for
mmbreeds of Japancse onigin, 0.560
em  (29.36%) for inbreeds with
Clinese ongin, 0.475 gm (26 04%)
for inbreeds with Europcan onigin
aud 0.373 gm (21 26%) for Sex-
imited  inbreeds during the period of
investigation  compared to  the
tradrtional technology.

The results for the shell weights
(I'V} were analogical. The increase of
different races was  as following,
Japancse  mbreeds 0.167  gm
(40.21%). Chinese mbrecds 0.133
pm (31 54%). Luropcan nbreeds
0123 gm (29 51%) and for Sex-
lunured mbreeds 0,127 gm (33.96%)
‘These results were expecled duc to
mmprovement of the food quality,
combined with the discase frec
rearimg regime.

In regard to shell ratio character
(VD, proved significant differences
by  the improved  technology
comparcd  to  traditional one. were
wbtaied only  at some mbreeds, that
1s £2 & E6 of Japanese ongin, E8 &
E9 with European origin and K22 &
E23 Sex-limited mbrecds.

[t s cvident from chart | that
during the penod of investigation for
the  unproved tcchnology, we
obtained better results concerming the
cocoon vicld per box to 16.18-17 19
kg (5521-5928%) for Japancse
mbreeds,  10.88-20 81 kg (36.90-
72 03%, for Chingse inbreeds,

11.48-16.06 kg (40.38-56.65%) for
Evroptan and 1160-1304 kg
(43 07-48.14%) for  Sex-lumited
inbreeds  These results are duc to
mtegration  of Ilgher value  of
silkworm pupation ratio and cocoon
weight  characters o the new
technology.

European Inbreed E9 diverted the
gamed ¢xtra encrgy for defense and 1t
manifested very high increase raics
of shell weight & shell ratio, 24.12%,
(0104 gm) and 5.17% (1 22%
absolute) respectively. wath lowest
rate  of fecundity increase (4.32%
(64 Epys).

Table 3 shows Lhe lhypotbetical
sector nfluence for cach genetico-
geogratic  group  of  inbreeds
regarding its ¢t increase in cocoon
yicld per onc box for cach of the
tested racial groups when the
improved technology  was applied
However adding 2™ macro-nutricnts
and micro-nutnients decreased tarval
duralion by 48 hours (6 58-6 81%).
ajtnibutipg a uon calculable share in
this table.

Data in iable 4 show that the
tested clemcnt of the new technology
(ege  surface disinfections  with
0.04% acctic acid for 15 min at room
temperature}  was not of any
significant mfluence  on  egg
harchability  {I). Hatehability show
insigiificant very shight increase or
decreasc over the control+0 7% This
proves once again that the new



Rt
=

Latoon yleld per 1 box

..[
kg -i;‘llhcocwns 25.00 i - ’ i N 7 N 5
20.00 - - N BB XN N
13.00 1THR1 - ) ~ . :
10.00 N B : AR B
o BRI EIEIRIRLELELE ER: :
0.00 Ez £6 (E15 | E ESa

ImExp, [48.20 | 45.52 | 48.18 | 46,17 | 49.64 |
DCont (2902 [29.37 | 28.99 | 3035 [ 28,88 | % 3

E2 | EB IE!5 ET
‘mExp 228 | w4 o 226 | 227
loCom | 157 | 142 | 150 | 180 |




method for egg surface disinfections
did not exert any bharmful effect on

the embryos inside the eggs or the
newly hatched larvae.

Table (3): Hypothetical sector influence

Inbreced Japanese | Chinesc | Europecan | Sex-
‘Exp. liruted

Secondary Macro and Micronutricnts | 14-15% | 13-16% | 11-15% 13%
House and Appliances Disinfections | 16-18% | 13-20% | 16-17% 18%
Eggs Disinfectants 9-15% 3-11% | 6-9% 5-9%
Bed and Larval Disinfectants 33-34% | 36-40% | 35-37% | 31%
Temperature Regimes 10-15% | 9-11% | 9-11% 10-12%
Mounting tecchnignes 14-16% | 6-13% 16% 17-23%,

Table {4): Lvaluation of cggs produced under improved technology

Breed | B2 | E6 Fi5 | k1 FSa El4 | Edb £8 Y K22 | E23 !

fuxp

(D) hxp 9343 | 9549 | Y530 | 9535 | 9532 | 9560 | 95.37 | 95.22 | VA28 | 95.12 | 0501

Comt (%). | 9566 | 9492 | 9583 | 9599 | 9555 | 9528 | 9371 | 9549 | 9532 | 9534 | 95.47
| D 021 | 057 | 053 | 064 | 023 |04l | 034 | 024 | 007 | 022 | 016
Ty Exp Ys13 | 9813 | 9850 | 9K25 | U838 | 9%38 | 9800 | 98 I3 | 98.00 | 98.0G | 9K00 |
i Cont(%a) | 8135 | B.62 | S0.87 | 82.00 | 81.87 | 82.00 | 81.37 | 82.00 | 81.62 | R0.50 | 8100
- re - - e~ res - = - r” e
i ™ 1713 | 1731 | 1763 | 1625 | 1651 | 1638 | 1663 | 1613 | 1638 | 17.50 | 1700
(D FExp | 583 | 518 | 574 | 578 | s%2 567 | 545 510 | SIS | 467 | 154

Contiegg) 462 441 472 482 477 450 436 443 435 370 37

¥ (33 xx ¥ ¥ e xW X T3 *® (1]
T 221 | 77 oz | 96 103 117 | 109 67 g0 97 &4
**p<0.01

I Hatchability

1II Pupation

[IT Fecundity

Exp Experiment

Cont Control

TD  True difference

158



The new technology leads to
significant increase n the pupation
vatuc, durmg the pennod of
investigation i comparison to the
traditional  technology, silkworns’
pupation ratio (I1) was increased by
16.13-17.63% Comparatively
lughcst differences were recorded in
Inbreeds with Japanese origin E2, E6
& El5. and genetically Sex-limited
Inbreeds (E22 & E23).

The proposcd improved
rechnology  lead  to significant
increase i tecundity  (II)  and

.ceordingly to the cug vield per one
box of parent silkworms. On vicw to
the period of nvestigation  In
comparison  to  the  tradttional
iechnology, and trrespective to the
eenetic and  geographic origin of the
rested Inbreeds  thc  fecundity
increased by 77-121 epps (17 46-
26.19%) for Japancse Inbreeds, 96-
7 cpgs (1992-26.00%)  for
Chinese  Inbreeds, 67-109  epps
{15 12-25 00%) for  Europcan
inbrecds and  84-97 cggs (22 70-
26 22%) for Sex-limited Inbreeds.

The umproved technology
increased the calculated yicld of cgg
boxes per one egg box to 54-72 egp
hoxes (36.99-47 37%) chart 2, duc
to the incrcase of the pupation ratio
together with fecundity. it should be
noted  that our formwla for
caleulaton gives the result in the
same  standard  cgg  box  uscd.
irrespective  of standard number of

eggs per box used, as standard
number of cggs per box 1s different
in different countrics.

Chinese Inbreed T 14 diverted its
extra encrgy gammed by  the new
improved tcchniolopy for
proliferation and manifested highest
ratc of fecundity Incrcase 31.94%
(138 eggs). with lower rates of
cocoon shell wcight and shell ratio
increase 19.24% (0 082 gm) and
3.25% (0 79% absolnte).
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