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ARTICLE INFO ABSTRACT
Article History Effect of Majorana  hortensis as food additives on rearing
Received:13/10/2019 performance of silkworm, Bombyx mori L. was studied. Dried shoots of M.
Accepted:10/11/2019  hortensis were soaked in heated water (60 °C) for ten minutes to prepare
different concentrations (0.1, 0.3 and 0.5 mg/ml.). The obtained results
Keywords: showed that, the concentration 0.5mg/ml. of M. hortensis occupied the first
Majorana hortensis ~ category. Where 5" larval instar weight recorded 2.039 g comparing to
: Bombyx mori L. 2.003 g in control, pupal weight recorded 0.739g comparing to 0.692g in
control, 5™ instar mortality percentages were 5.00% comparing to 7.00% in
control, 5" instar larval durations were 9.33 day comparing to 9.54 day in
control, cocooning percentages were 96.79% compared to 94.00% in
control, silk productivity were 2.658 cg/day comparing to 1.866 cg/day in
control, Cocoon indices were 1.255 g, 0.238 g and 18.96% for cocoon,
cocoon shell weights and cocoon shell ratio comparing to 1.000 g, 0.178 g
and 17.80% for the control, respectively.

INTRODUCTION

The mulberry silkworm (Bombyx mori L.) is of great economic importance as a foreign
exchange earner for many silk-producing countries. It is a beneficial insect reared for the
valuable commodity silk. The nutritive value of mulberry leaves depends on various agro-
climatic factors and any deficiency of nutrients in leaves affects silk synthesis by the
silkworm. Nutritional management directly influences the quality and quantity of silk
production (Murugan et al.,1998). Pharmacological studies have acknowledged the value of
medicinal plants as potential source of bioactive compounds (Prusti et al., 2008). Majorana
hortensis is aromatic and medicinal plant .The composition of essential oil of M. hortensisis
was monoterpenoids (a-pinene 1.5%, beta-pinene 0.2-2.5%, sabinene 2.5-10%, myrcene 1-
9%, a-terpinene 6-8%, y-terpinene 14-20%, paracymene 5.5%, terpinolene 1-7%, a-
phellandrene, betaphellandrene 4%) ,sesquiterpenoids(beta-caryophyllene 2.5-3%, a-
humulene 0,1%),monoterpenols(linalool 2-5%, terpine-1-ol-4 14-22%, terpine-1-ol-3 0.3%,
a-terpineol 3-6%, cisthuyanol-4 4-13%, trans-thuyanol-4 1-5%),terpenic esters(linalyl-acetate
0.1-3%, terpenyl-acetate, geranyl-acetate 1,2%),phenol-methyl-ethers(trans-anethol -0,5%)
(Karwowska &Kostrzewa, 1991).The present study has been planned to determine the effect
of M. hortensis as food additives on rearing performance of silkworm , B. mori.
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MATERIALS AND METHODS

During spring season of 2019 effect of Majorana hortensis on rearing performance of
silkworm, Bombyx mori was studied at Plant Protec. Dept. Fac. of Agric., EI Fayoum Univ.
Egg box of silkworm, B. mori (Egyptian hybrid) were obtained from the Seric. Res. Dept.,
Plant Protec. Res. Inst, Agric. Res. Center. Dokki, Giza. Dried shoots of M. hortensis were
soaked in heated water (60 °C) for ten minutes to prepare different concentrations. Larvae of
B. mori were reared on fresh mulberry leaves (Morus alba var. indicia) under laboratory
conditions (27+2°C, 76% +5RH). At the beginning of the 5" instar, larvae were divided into
three concentrations (in addition to the control). Each concentration was divided into five
replicates (each of twenty larvae). Each replicate was reared in carton tray (30x15x4 cm).

Larvae of B. mori were fed on mulberry leaves sprayed with concentrations (0.1, 0.3
and 0.5 mg/ml.) of M. hortensis after drying on ambient air temperature for one minute in
addition to the control fed on mulberry leaves sprayed with distilled water. 5" instar larval
weights, pupal weights, mortality percentages, cocooning percentages, silk productivity,
cocoon weights, cocoon shell weights, and cocoon shell ratio were recorded for all the
replications of treatments and control. Data were analyzed by ANOVA through statistical
package for social science (SPSS) to find out the significance between treated and control
(Berkowitz and Allaway 1998). Means were separated by (L.S.D at 0.05%).

RESULTS AND DISCUSSION

Larval Weights:

According to data in Table (I) statistical analysis proved that there were significant
differences between means of larval weights, Where the best result (2.039g) has been
obtained when larvae treated with 0.5 mg/ml of M. hortensis.

Pupal weights:

The means of the pupal weights ranged between 0.692 g/pupa for control and 0.739 g/pupa for
0.5 mg/ml of M. hortensis. According to data in Table (I), statistical analysis proved that
there were significant differences between means of pupal weights.
5% Instar Mortality Percentages:

Table (I) show a significant change in the treated groups of M. hortensis.
when compared to control for the 5™ instar mortality percentages. Where the best result
(5.00%) has been obtained when used with concentration of 10 mg/ml of M. hortensis.

The obtained results in Table (1) are in general agreement with the findings of many
authors whom found that, improving in weights of B. mori larvae and Agreement with the
findings of many authors whom found that, increasing in pupal weights of B. mori when
using mulberry leaves treated with Coffea Arabica, (Jeyapaul et al., 2003), Agreement with
Kuntamalla and Rao, (2005) when using mulberry leaves treated with Azadirachta indica.
Murugesh and Bhaskar, (2007) when using mulberry leaves treated with aqueous extract of
Parthenium hysterophorus, Tridax procumbens and Tribulus terrestris on 5" instar mortality
percentages of B. mori. mulberry leaves treated with aqueous extract of Nephrolepis
auriculata, Christella parasitica, Dicranopteris linearis and Pityrogramma calomelanos
(Padmalatha et al., 2005), mulberry leaves treated with aqueous extract of Murraya koenigii
(Ganesan and lsaiarasu, 2007) and Samba, et al.,( 2016) when using aqueous extract of
Azadirachta indica, Parthenium hysterophorus, Osimum sanctum and Pongamia pinnata.
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Table 1: Effect of feeding Bombyx mori L. larvae on mulberry leaves treated with different

concentrations of Majorana hortensis on some parameters.

Concentrations Parameters
of roval jelly Mean of weight (g) £5E Means of 5% instar mortality

(mg/ml) 5% larval mstar Pupal stage percentages (%) =5E
0.1 201100034 0.700£0.0033 6.00+1.200
03 2.020+0.0021 0.713x0.0051 5.00£0.432
0.5 2.039+0.0011 0.739x0.0022 5.00£1.232

Control 200300010 0.692+0.0051 7.00£1.202

F test E i ®
LSD at 0.05% 0.018 0.01% 1.65

5t Instar Larval Durations & Cocooning Percentages:

The means of the larval durations & Cocooning percentages were varied but not show
any significant change in the treated groups of M. hortensis when compared to control (
Table (2)). The obtained results in Table (2) are in general agreement with the findings of
many authors who found that, improving in larval duration when using mulberry leaves
treated with amlaki rasayan (Madhuri and Jitendra, 2002) and mulberry leaves treated with
aqueous extract of Withania somnifera (Sridevi et al, 2004).

Silk Productivity:

The means of silk productivity were significantly increased in the treated groups of
M. hortensis when compared to control (Table 2). Where the best treatment was 2.658 cg/day
when larvae treated with 0.5 mg/ml of P. anisum compared to 1.866 cg/day in control.

Table 2: Effect of treated mulberry leaves with concentrations of Majorana hortensis on
some parameters of silkworm, Bombyx mori L.

Concentrations Parameters
(mg/ml.) Means of 3 instar Means of cocooning Means of silk
larval durations {day). percentages (%a). productivity (cg/day).

0.1 9.76=0.135 94 00x1.890 1.926+0.0890
0.3 9080141 95 00x1.5330 2.202+0.0330
0.5 9.33=0.149 06.79+1.550 2.658+0.0121
control 9.54=0.101 94 00=x1.000 1.866£0.0111

F value ”

L5D at 0.05% 0.376

Data in Table (3) show that the means of the cocoon weights ranged between 1.000
g/cocoon for control and 1.255g/cocoon for 0.5 mg/ml of M. hortensis. The means of the
cocoon shell weights ranged between 0.178g/cocoon for control and 0.238 g/cocoon for 0.5
mg/ml of M. hortensis. The means of the cocoon shell ratio ranged between 17.09 % for
0.1 mg/ml and 18.96 % for 0.5 mg/ml of M. hortensis.

Statistical analysis proved that there were significant differences between different
concentrations of cocoon weights, cocoon shell weights and cocoon shell ratio.

Data in Table (3) agreement with the findings of many authors whom found that,
increasing in cocoon weights, cocoon shell weights and cocoon shell ratio of B. mori when
using mulberry leaves treated with amlaki rasayan (Madhuri and Jitendra, 2002), mulberry
leaves treated with aqueous extract of Coffea Arabica, (Jeyapaul et al., 2003), mulberry
leaves treated with aqueous extract of Azadirachta indica, (Kuntamalla and Rao, 2005),
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mulberry leaves treated with aqueous extract of Murraya koenigii, (Ganesan and Isaiarasu,
2007), mulberry leaves treated with aqueous extract of Lantana camera and Ocimum
sanctum, (Sumathi, 2008) and mulberry leaves treated with aqueous extract of Andrographis
panciculata and Plumbago zeylanica, (Takhlique, 2011).

Table 3: Effect of treated mulberry leaves with concentrations of Majorana hortensis on
cocoon indices of silkworm, Bombyx mori L.

Concentrations Parameters
(mg/ml.) Cocoon weights Cocoon shell weights Cocoon shell ratio
() (2) (%)

0.1 1.100=0.0120 0.188=0.0200 17.08x0.1323
0.3 1.153=0.0450 0.200=0.0102 17.35=0.1000
0.5 1.255=0.0331 0.238=0.0100 18.96=0.1300

control 1.000=0.0209 0.178=0.0210 17.80=0.1511

F value * = ’

LSD at 0.05% 0.090 0.041 0.899
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