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1. Introduction 

Synthetic Vitamin C is an essential water soluble micronutrient, which act as a cofactor and involves in several enzymatic reactions. 

Water is the most important component of life of living organisms. It is the largest ingredient required for the maintenance of both 

animal and plant life. In insects, as in other organisms, water is the fundamental basis of metabolic processes and is a very important 

item of insect diet (Ross 1956). Water is the medium for the movement of various dissolved substances like gases, minerals, organic 

substances, etc. in the conducting tissues of the plants like xylem and phloem. It also takes part in the metabolic reactions that occur in 

the cell. Water is an important factor which controls the limits of distribution of terrestrial animals (Allee et al., 1949).  

Majority of the insects are known to drink water, but others, especially the leaf feeders like Bombyxmori and other pests meet most of 

their water requirements from the food (Waldbauer 1968; Pandian et al., 1978 Delvi, 1983). Perhaps Bombyxmori meets major 

fraction of required water from the ingested leaf of Morusalba (Delvi 1983). Some insects are known to obtain atmospheric water 

through the integument (Bodine 1921; Ludwig 1937; Beament1964) and in a few cases via cloacals end(Beament 1961) or via the 

spiracles (Buxton 1932). The energy budget of a number of terrestrial insects from hatching to death have been reported (Delvi and 

Pandian 1971; Hiratsuka 1920; Schroeder 1971; Scriber and Slansky 1981). 

The quantitative aspects of water gain and water loss during ingestion and digestion of food and mechanisms regulating have not been 

studied adequately in economically important insects of Bombyxmori. There is a paucity of information on the effect of water 

utilization budget in the silkworm Bombyxmori L. The present investigation was undertaken to study the effect of synthetic vitamin C 

on dietary water utilization of silkworm BombyxmoriL. NB4D2 race from hatching to pupation. 

 

1.1. Materials and Methods 

Disease free layings of Bombyxmori L.(NB4D2 race) were obtained from Central SericultureTraning and Research institution, Mysore. 

After the incubation period of 10 days, the freshly hatched larvae were transferred to enamel trays (36x 26 x4 cm) covered with 

paraffin paper to prevent loss of water from the leaf bed. The experiment was conducted in triplicate with 50 larvae in each group and 

the larvae from first to fifth instar was fed with ad libitum mulberry leaves Morus alba with the different concentrations of synthetic 

vitamin c i.e.(0.5%, 1.0%, 1.5% and 2.0% concentrations) at 26
0
+2

0 
c and RH 80+10%. The larvae of the experimental group were fed 

with mulberry leaves treated with different vitamin C concentration four times at 6.A.M, 11.A.M, 3.P.M and 8.P.M. Simultaneously, 

the larvae were reared under control at 26
0
+2

0
 c and R.H. 80+10%. Its effect on vitamin C concentration an water consumption and 

utilization was studied by using IBP formula C=F+P+R. The data were analysed by using Mean, Standard deviation. 
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1.1.1. Results and Discussion 

Water utilization in NB4D2 race of silkworm Bombyxmori L. varies as a function of life stage. The larvae consumes highest amount of 

water which is averaged to 13565.15 mg at 0.5% vitamin C treated group compared to control group, which is averaged to 8055.132 

mg. such increase was also observed in remaining three concentrated groups i.e (1.0% 1.5% and 2.0%).The water loss through faeces 

increased with an increase in life stage. It was observed that in control group larvae 1509.25 mg of water loss through faeces takes 

place which was minimum and started increasing from 2.0%, 1.5%,1.0% and 0.5% concentration of vitamin C. [Table 1,2 and 3]. The 

transpiration of water was also observed to be increased at 0.5% concentration group and started decreasing from 1.0%, 1.5% and 

2.0% concentration and was minimum in the control group. The results found differs depending on the concentration of vitamin C 

used [figure 1,2 and 3]. The total rates and efficiencies registered a slight increase over the control feeding at 26
0
+2

0
 c and RH 80+10 

%. 

 From the data, it is evident that vitamin C plays a key role in silkworm physiology. The change in quality of food affects the water 

balance of the insects which in turn directly deteriorates the quality of silk (Delvi 1983, Pandian et al.,1978, Hanumappa and Delvi 

1989, Delvi and Naik 1984, Radhakrishna and Delvi 1987, Radhakrishnan 1992, AsiyaNuzhat 1993, and Nuzhat and Delvi 1998). 

Higher absorption efficiency results in lower water retention efficiency observed in all the tested groups and control groups. Delviet 

al., (1988) reported that with the decreasing ration level, the amount of water retained in the body by the Bombyxmori and 

EriSilkworm Pilosamiaricini also decreased and also exhibited decreased rate of water loss through faeces with the increasing ration 

level. Information is also available on the total water intake which was highest in Poiceloceruspictus then in other lepidopteran insects 

(Delvi, 1983). 
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 Concentrations 

Control 0.5% 1.0% 1.50% 2.00% 

Life Span(Days) 25 19 19 19 21.5 

Water intake 
8055.132 

±655.40 

13565.15 

±862.67 

10813.74 

±305.32 

10249.34 

±225.27 

10026.75 

±155.24 

Water loss 
1509.25 

±64.709 

2016.27 

±118.18 

1733.32 

±38.118 

1699.80 

±43.756 

1680.455 

±34.62 

Water absorbed 
6545.85 

±704.68 

11548.89 

±800.29 

9080.40 

±304.05 

8549.52 

±195.65 

8350.29 

±158.90 

Water retained 
8055.12 

±655.40 

13565.15 

±862.67 

10813.74 

±305.32 

10249.34 

±225.27 

10026.75 

±155.244 

Transpiration 
5473.69 

±520.95 

9260.15 

±811.27 

7314.74 

±240.118 

6882.16 

±240.118 

6732.66 

±156.49 

Table 1: Effect of synthetic vitamin C on total water intake, water loss, water absorption, water retained and water transpiration from 

hatching to pupation in silkworm Bombyxmori L. (NB4D2 race) fed ad libitum Morusalba at 26
0
+2

0 
c and the 80+10% RH. at different 

concentrations. The control worms were maintained at room temperature. All the values are expressed as mg of insect per day 

 
Figure 1: Total Water intake, Water loss, Water absorption, Water retained and Water transpiration in the silkworm Bombyxmori L. 

at different vitamin C concentrations. 
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Rates 
Concentration 

Control 0.5% 1.0% 1.5% 2.0% 

Transpiration rate 
2.4807 

±0.2448 

4.0597 

±0.3632 

3.6751 

±0.2734 

3.3091 

±0.3065 

2.9607 

±0.2253 

Water intake rate 
2.6996 

±0.2512 

4.3472 

±2.006 

3.9536 

±0.2776 

3.5758 

±0.3062 

3.2038 

±0.2253 

Water loss through 

faeces rate 

0.09718 

±0.0107 

0.11623 

±0.00469 

0.16828 

±0.0823 

0.1127 

±0.00564 

0.09817 

±0.00722 

Absorption rate 
2.6035 

±0.2498 

4.2309 

±0.360 

3.8369 

±0.2757 

3.4617 

±0.3045 

3.10602 

±0.2236 

Table 2: Effect of synthetic vitamin C on total Transpiration rate, Water intake rate, Water loss through faeces rate and Absorption rate from 

hatching to pupation in silkworm Bombyxmori L. (NB4D2 race) fed ad libitum Morusalba at 26
0
+2

0
 c and the 80+10% RH. at different 

concentrations. The control worms were maintained at room temperature. All the values are expressed as mg of insect per day. 

 

 
Figure 2: Total Transpiration rate, Water intake rate, Water loss through faeces rate and Absorption rate in the silkworm 

Bombyxmori L. at different vitamin C concentrations 

 

Efficiencies 
Concentration 

Control 0.5% 1.0% 1.5% 2.0% 

Water retention 

efficiency 

9.94 

±1.782 

13.42 

±1.1315 

13.56 

±0.4198 

13.43 

±0.48934 

13.15 

±0.4931 

Absorption efficiency 
85.38 

±1.122 

91.25 

±0.4345 

90.16 

±0.3807 

90.09 

±0.3364 

90.44 

±0.3964 

Table 1: Effect of synthetic vitamin C on total Water retention efficiency and Absorption efficiency from hatching to pupation in 

silkworm Bombyxmori L. (NB4D2 race), fed ad libitum Morus alba at 26
0
+2

0
 c and the 80+10% RH. at different concentrations. The 

control worms were maintained at room temperature. All the values are expressed as percent. 
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Figure 3: Total Water retention efficiency and Absorption efficiency in the silkworm Bombyxmori L. at different vitamin C 

concentrations. 
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