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Abstract 
7 monovoltine races of Romanian silkworm Bombyx mori L. were breeded in specific Transylvania conditions, 
assuring the same microclimate conditions, being fed with the same mulberry leaves (Ukraina 107). The results 
obtained showed a high homogeneity, the differences were due to the variability and genotype characteristic for each 
individual of every race.  Results and standard deviations are within the race standard.  The study permitted a 
ierarchy of the  races, following the biological characteristics, microclimate conditions, quantity, quality  and 
breeding technology. 
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1. Introduction1 
 
The silkworm Bombyx mori L., is one of the 
insects that had to be considered as a reference in 
several domain [1], because is the most studied 
lepidopteran model system with a rich repertoire 
of well characterized mutations affecting virtually 
every aspect of the organisms morphology, 
development and behavior and its considerable 
economic importance [2], especially for solving a 
large range of biological problems [3]. 
It is known that for obtaining healthy larvae 
characterized by an intense feeding activity and a 
rapid growth and good quality cocoons, one must 
provide optimum conditions of temperature, 
humidity, light, aeration, feed, space and not in the 
last time hygiene. The larvae are poikyloterme 
organisms, for this reason the temperature 
represents an important factor on which depend 
the appetite and their normal development [4].  

                                                 
1 * Corresponding author: Emilia Maria Furdui,  
Tel: 0264-596385,  Fax: 0264-593792,  
E-mail: furduiemiliamaria@yahoo.com 

2. Materials and methods 
 
The eggs of monovoltine races silkworm, were 
obtained from SC Sericarom (Bucureşti, Romania) 
and reared in the laboratory with standard rearing 
technique [5] as follows in Table 1. 
 
Table 1.  Adequate temperature and humidity for each 

larvae age 
Instar Temp RH 
I – II 26 – 28 °C 80 – 85 % 
III 25 – 26 °C 75 – 80 % 

IV - V 23 – 24 °C 65 – 70 % 
 
The overtaking of these limits, intensify the 
physiological processes, decreasing the normal 
development of the larvae. The temperature was 
maintained in optimal parameters with a heat 
source, and humidity with heating and evaporating 
different quantities of water and also floor wetting 
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The biologic material used in this research was 
represented by 7 races of Bombyx mori L 
silkworms: RG 90, Ac/T, AB, IBV, AC 29/T, B1, 
S8. 
During the entire period of research we assured 
the same microclimate and feeding conditions 
according to the larva stage evolution.  
The monitoring of entire evolutive cycle was 
performed for: 
- egg stage - number of egg/ hatching percent  
- larval stage - measurements of the length and 
weight body of the larva with the help of an 
electronic balance done in the third day of the IVth 
age, fifth day of the Vth age before the cocooning  
- crude cocoon weight and dried cocoon 
weight, together with  the length of transversal and 
longitudinal axis 
- silk encartment 
After determination on raw cocoon at 10 days 
from cocoon making, the next step was heating the  
cocoons (killing the chrysalides). For this, we put 
the cocoons in the oven at 70 – 800C,  to obtain 
the dried cocoons for further measurements.  The 
variability of the shape of crude and dried cocoon, 
also the silk encartment were determined using the 
uniformity test based on the standard deviation 
(SD). 
 
3. Results and discussion 
 
Analyzing the biological parameters of the eggs, 
number of eggs and hatching percent of the 
studied races (RG 90, Ac/T, AB, IBV, AC 29/T, 
B1, S8), we noticed that the average prolificity 
was 533 eggs/hatch for  AC/T  race with a 
maximum of 573 eggs/hatch, and a minim of  456 
for  IBV race. (Figure 1). 
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Figure 1.  Prolificity of  RG 90, Ac/T, AB, IBV, AC 

29/T, B1, S8 races, experimentally breeded in  
Transylvania conditions 
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Figure 2.  Hatching percent of RG 90, Ac/T, AB, IBV, 

AC 29/T, B1, S8 races, breaded in experimental 
conditions of Transylvania 

 
The smallest hatching percent (95.21%) was 
obtained for B1 race, and the highest (97.26%), 
was obtained in  IBV race, with a mean of   
96.13% (Figure 2). 
Larvae stage lasted for 28 days within these races, 
being less than the literature studies show (30-32 
days) (6). 
For the morphological determinations made in 
these experiments, we use high precision balance 
for weighting the larvae and electronic caliper for 
length measurements of the IV and V larvae stage.

 
 
 

Table 2.  Mean values of  Bombyx mori L  larvae  mass  and length for IVth and  Vth stage 
 

Races 
Mean length of  
IVth age, 3rd day 

(cm) 

Mean length of  
Vth age, 5th day 

(cm) 

Mean weight of  
larvae from IVth 
age, 3rd day (g) 

Mean weight of  
larvae from Vth 
age, 5th day (g) 

Growth % of 
larvae mass 

5th/3rd 
RG 90 3.29 6.81 1.08 3.68 300.74 
S8 3.59 6.94 1.06 3.99 376.41 
AC/T 3.64 7.38 1.07 4.89 457.00 
B1 3.81 7.11 1.08 4.77 441.66 
AC29/T 3.74 6.23 1.19 3.63 305.04 
IBV 3.12 6.35 0.88 2.64 300.00 
AB 3.82 6.82 1.10 3.57 324.54 
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Measurements performed for the determination of 
length and mass of larvae, was made at different 
ages and days, the results obtained showing a high 
level of homogeneity in both larvae ages, the 
smallest length being registered in IBV race, 
which in the V age reach a mean 4.66cm, and the 
highest length of 6.88cm at B1 race.  Regarding 

the mass of larvae, the smallest value (2.64 g), 
was registered in the same race as previous, and 
the highest value (3.64 g) in AC/T race. 
Mean value of procentual growth from Vth age, 
day 5, ranged between 300% at IBV race and 
457% at AC/T race. 

 
Table 3. Length of longitudinal  and transversal axes of  crude and dried cocoons in Bombyx mori L  races RG 90, 

Ac/T, AB, IBV, AC 29/T, B1, S8,  breaded  in Transylvania conditions 

Race 
Longitudinal 
axis of crude 
cocoon (cm) 

Transversal 
axis of crude 
cocoon (cm) 

Longitudinal/ 
Transversal ratio  
(crude cocoons) 

Longitudinal 
axis of dried 
cocoon (cm) 

Transversal 
axis of dried 
cocoon (cm) 

Longitudinal/ 
Transversal ratio 
(dried cocoons) 

RG 90 3.45±0.03 1.67±0.05 2.04 3.25±0.04 1.58±0.04 2.05 
S8 3.70±0.09 1.70±0.04 2.17 3.23±0.05 1.63±0.06 1.98 
AC/T 3.63±0.05 1.99±0.06 1.82 3.29±0.05 2.05±0.03 1.60 
B1 3.49±0.04 1.65±0.03 2.11 3.61±0.05 1.42±0.04 2.54 
AC29/T 3.32±0.09 2.09±0.04 1.58 2.98±0.05 1.90±0.05 1.61 
IBV 3.37±0.06 1.71±0.05 1.97 3.06±0.05 1.53±0.07 2.00 
AB 3.07±0.05 1.60±0.04 1.91 2.96±0.05 1.51±0.04 1.96 
 
Comparing the results obtained in the 
determination for length of longitudinal and 
transversal axes in crude and dried cocoons, we 
can observe that there in an interconnection 
between these silkworm races, though breeding 
technique, quantity and quality of food have an 
important repercussions upon the races 
characteristics of the cocoons. [7]. 
The results presented in Table 3, have 
distinguished that AB race have the smallest 

longitudinal axe in crude cocoon (3.07 cm) and S8 
race have the highest value for this parameter 
(3.70 cm). Regarding the transversal axe 
minimum value was found for AB race (1.60 cm) 
and maximum for AC29/T race (2.09 cm). 
Regarding the dried cocoon, AB race present the 
smallest mean values (2.96 cm) and B1 race the 
highest values (3.61 cm). 

 
 

Table 4.  Results from crude and dried cocoons, silk incartment and cocoon waste. 

Race 
Crude cocoon Dried cocoon 

Cocoon 
waste (g) Crude cocoon 

mass (g) 
Silk incartment 

(g) 
Dried cocoon 

mass (g) 
Silk incartment 

(g) 
RG 90 1.47±0.05 0.31±0.02 1.19±0.16 0.27±0.03 0.026±0.005 
S8 1.80±0.14 0.34±0.01 1.40±0.10 0.29±0.01 0.031±0.008 
AC/T 1.97±0.08 0.44±0.02 1.66±0.13 0.41±0.02 0.029±0.004 
B1 1.57±0.14 0.29±0.02 1.32±0.05 0.23±0.01 0.027±0.004 
AC29/T 1.85±0.08 0.37±0.04 1.50±0.15 0.36±0.03 0.026±0.009 
IBV 1.27±0.13 0.22±0.02 1.07±0.06 0.18±0.03 0.016±0.004 
AB 1.41±0.12 0.37±0.03 1.28±0.04 0.30±0.01 0.031±0,003 

 
After analyzing the values from Table 4, the 
following results can be seen:  crude and dried 
cocoon mass, silk incartment lies in the standard 
values of the races, regarding the crude cocoon 
mass, the minimum weight was 1.27 g in  IBV 
race, and maximum  of 1.97 g in AC/T race.  
Naceva and col.(1993)[8] found values of  2,037 g 

and 2,256 g for crude cocoon weight in the studied 
races. For incartment mass determination, the 
crysalide was eliminated and  only the incartment 
was measured. 
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4. Conclusions 
 
The results obtained for the measurements upon 
the length of studied races, showed a high 
homogeneity degree in both larvae stages, the 
smallest length being observed in IBV race and 
the highest length in B1 race.  We may conclude 
that all the races had shown a normal development 
of characters 
 Comparative study of the results among the races 
RG 90, Ac/T, AB, IBV, AC 29/T, B1, S8, show 
no influence upon larvae weight, even though 
there is no positive correlation between larvae 
length and it’s weight, due to the different growth 
rate for each larvae instars.  
 The mechanisms of metamorphosis has been 
studied extensively from endocrinology and 
molecular biology point of view [9-11], but no 
correlations were found between feeding process 
and development of each race, even thow the same 
microclimate and feeding condition were assured. 
The differences in obtained results are due to the 
variability and genotype characteristic for each 
individual of every race.   
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