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ABSTRACT

In order to harvest mulberry leaves easily from the big and huge trees, formerly cultivated
in developing countries, two different materials Ethephone and Naphthalene acetic acid (NAA)
were tested in certain concentrations. Resuits showed that Ethephone at 3000 and 4000 ppm and
NAA at 10, 30 and 40 ppm have no effect as defoliants. Ethephone at 6000 ppm proved to be the
safe foliar spray, which can be used, since the quality and percentage of dropped leaves was the
best. The fed larvae of Bombyx morni L. on the dropped leaves were not different than those raised
on untreated leaves in all measured biological and technological parameters under study.

INTRODUCTION

As a fact that silkworm Bombyx mori L. is a monophagous insect that
feed mainly on muiberry leaves, so the mulberry tree has much to do with the
success of silkworm rearing and it is one of the chief reasons for the economic
difficutties of sericulture, since this limits silkworm raising in time and place.

In the developing countries, such as Egypt, Syria, Jordan, Lebanon, etc..
mulberry plants are usually cultivated as wild trees around the field of different
crops or on the sides of roads, only for shade or fruits. These trees represent a
big problem in harvesting their leaves for feeding silkworm, whereas they are
huge, big and high.

Efforts to solve these problems are directed by means of defoliants for

many fruit trees such as Apple trees, Olive, Coffee and Guava (Dozier and
Bardes, 1973, Antognozzi, 1981; Clows and Graves, 1982 and Kobavash,
1987).
Recently, certain defoliant materials .~=re used in harvesting cotton crop
(Gwarhmy and Hayes, 1997). The present study is aimed to find out the most
suitable defoliant at favourable concentration that can be used safely on
mulberry trees without any harmful side effects on the growth and productivity of
the raised Bombyx mori L. larvae on the fallen leaves.

MATERIALS AND METHODS

The present study was carried out during silkworm B. mori spring rearing’
season of 2003.
Substances used :-

The used defoliant materials in this study had been chosen on the basis
of the previous studies on certain fruit trees as Olives and Guava, and field
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crops such as cotton as detailed in the available literatures. The two defoliant
materials are the following :
1- Ethephone (2, chioroethyl phosphonic acid), manufactured by CIBA-GEIGY,
AG, Basel, Schweiz- 800 Scw.
2- Naphthalene Acetic Acid (NAA), manufactured by Union Carbide
Agricuttural Products Co., Inc., Amplex, PA, 19002 Fermont, Cal.
Preliminary tests :-

Preliminary tests were conducted in a trial to reach the suitable material
as well as the suitable concentration in which should be safe on muiberry trees
and on the nutrition of silkworm larvae and their productivity. The suggested
concentrations for the test were 2000, 3000, 4000, 5000, 6000 and 7000 ppm
for Ethephone, and 10, 20, 30 and 40 ppm for Naphthalene acetic acid (NAA).
Application of defoliant materials :-

The abovementioned materials and concentrations were applied on the
selected mulberry trees Merus alba variety Indian in the mulberry field of Facutty
of Agricultural Technology, Al-Balqa, Applied University, Al-Salt at Homrat el-
Sahen. .

Each concentration was applied on three branches from each three
mulberry trees as replicates, which were randomly selected. Particularly for
Ethephone, glycerine was added at a rate of 1% to the spraying solution to
delay evaporation of the solution. In Israel Ben-Tal (2001), found that glycerine
did not enhance Ethephone uptake but it sole contribution was to postpone
dryness, thereby extending the period of time during which absorbance
occurred.

After one, two, three and four days of application, each of the treated
branches were shaken and the percentage of defoliation was estimated. The
preliminary experiment showed that Ethephone at 6000 ppm was only the best
defoliant that can be safely used for performing the second part of this study
represented in silkworm feeding.

The principal experiment was designed on the basis that the fallen
mulberry leaves on the third day after spraying Ethephone at 6000 ppm ara to
be used for feeding the fourth and fifth larval instar of B. mori. There fore, every
two days, three frees were randomly selected and treated by the mentioned
concentration, starting three days before the beginning of the considered larval
instar. Other trees were untreated to serve as a control. A smali manual
automizer was used for application. ’

Insect and rearing method :-

The experiment was performed on the mulberry silkkworm B. mori
Japanese hybrid which had been imported from Syria in 2002 and has been
reared in the Faculty of Agricultural Technology, Al-Balqa, Applied University,
Al-Salt, Jordan.

' Larvae were reared according the conventional method under the
prevailing hygrothermic conditions of 26.5°C and 56% R.H. Only the fourth and
fifth larval instars were used in the experiments.
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The effect of fallen leaves on larval duration, weights of larvae, silk
gland, fresh cocoon and cocoon shell were estimated. The numbers of
deposited eggs were counted. The mortality percentage was also considered.
Statistical analysis :-

“t” test in pairs was used to evaluate the effect of fallen leaves on the
studied biometrics and productivity of B. mori comparing with that of untreated
leaves.

RESULTS AND DISCUSSION

Results of preliminary experiment presented in Tables 1 and 2 show that
the use of Ethephone at 3000 and 4000 ppm, and Naphthalene acetic acid
(NAA) at 10, 30 and 40 ppm have no effect as defoliants on the treated mulberry
trees. On the other hand, percentage of defoliation increased as the
concentration of Ethephone increased from 5000 to 7000 ppm. This result is in
agreement with the finding of Kobavashi (1987) who used Ethephone at certain
concentrations on Guava trees.

Eventhough, either Ethephone at 7000 ppm or Naphthalene acetic acid
at 20 ppm caused the highest percentages of defoliation in the third day of
application, but the fallen leaves seemed to be burned at their edges and
consequently lost their validity for larval feeding. Such trend of results were
reported by Hosny et al., (1996) when Ethrel and Alsol as defoliant materials
were applied in certain higher concentrations on mulberry trees in Egypt. .

Therefore, the second part of the experiment was designed to feed B.
mon larvae on those leaves which dropped after three days of spraﬁng
Ethephone at the concentration of 6000 ppm.

Effect of fallen leaves on the biology and productivity of B. mori :

The presented results in Table 3 reveal that all studied biological
parameters of both fourth and fifth larval instars represented in weight of larvae
(0.509 and 2.683 g.), larval duration (7 and 13 days), percentage of mortality
(3.34 and 0.0%), weight of silk gland of full grown larvae (0.540 g.) and weight
of pupa (1.489 g.) when larvae fed on fallen muiberry leaves did not differ from
those fed on untreated leaves.

On the other hand statistical anal, sis of data by t-test in pairs proved that
there was no significant differences between either silk or egg production when
larvae fed on fallen leaves or on untreated leaves. The same trend of results
were obtained by Hosny ef al., (1998) when B. mori larvae were fed on fallen
leaves by means of Ethrel as a defoliant for mulberry leaves.

CONCLUSION

It could be concluded that Ethephone at 6000 ppm can be safely used’
as a defoliant material on mulberry trees, since larvae fed on the dropped
leaves gave the similar biological parameters as those finding in control. This
method, can thus solve the problem of mulberry leaves harvesting from the big
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and high trees, and to remove the overmatured leaves before the beginning of
summer and autumn rearing, saving labor efforts and costs.
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Table 1. Percentage of defoliation within three days after spraying
Ethephone at different concentrations on mulberry trees.
No. of No. of dropped

Concentration g, leaves ‘% dropped leaves an
treated — 2o e Me.
(ppm) leaves | 1 3 %

day day day day day day

i 905 00 00 14 00 00 13.33
3000 2 98 00 00 11 00 00 1122 10.96
3 72 00 00 6 00 00 833
1 104 00 00 11 00 00 10.58
4000 2 77 00 00 7 00 00 909 1032
3 62 00 00 7 _ 00 00 11.29
195 00 00 83 00 00 B87.37
5000 2 126 00 00 101 00 00 60.16 8277
3 104 00 00 84 00 00 80.77 _
1 76 00 00 70 00 00 9211
6000 2 93 00 00 8 00 00 9140 8879
3 105 00 00 87 00 00 82.86
1 92 00 00 84 00 00 91.30 )
7000 2 79 00 00 70 00 OO 8861 90.81
3 107 00 00 99 00 00 9252

Table 2. Percentage of defoliation within three days after spraying
- Nahpthalene acetic acid (NAA) at different concentrations
on mulberry frees.

No. of No. of dropped % dropped leaves -

Mean |

Concentration leaves
(ppm) P tredled g - 2 T %
day day day day day

1 49 00 00 00 OO0 00 00

10 2 68 00 00 00 OO0 OO0 Q0 0.0
3 34 00 00 00 00 00 00
1 50 25 00 ©0O0 5000 00 OO

20 2 57 32 00 00 56.14 00 00 5093
3 30 14 OO 00 4664 00 00 '
1 42 4 00 00 952 00 00

30 2 37 6 00 00 1622 00 00 12.55*
3 84 10 00 00 1190 00 00
1 31 4 00 00 1280 00 OO0

40 2 44 5 00 O0 1136 00 00 12.62*
3 59 8 00 00 1360 00 00

* Dropped leaves seemed to be burned at their edges.
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Table 3. Effect of feeding B. mori larvae on dropped leaves treated with
Ethephone at 6000 ppm on some biological parameters and

__productivity.
Parameters Treatment Control

Duration of 4% larval instar (day) 7 7
Duration of 5™ larval instar (day) 13 13
% mortality of 4™ larval instar 3.34 2.67
% mortality of 5™ larval instar - -
A. Weight of 4™ larvalinstar (g.) '  0.509 + 0.04 0.504 + 0.053
B. Weight of 5" larval instar (g.) 2683 +0.183 2652+ 0.170
C. Weight of silk gland (g.) 0.540 + 0.023 0.551 £ 0.036
D. Weight of pupa (g.) 1.489 + 0.066 1.503 £ 0.075
E. Weight of fresh cocoon (g.) 1.844 £+ 0.113 1.8563+0.096
F. Weight of cocoon shell (g.) 0.349 1 0.023 0.338 £ 0.037
G. No. of deposited eggs eggsfiemale 393 + 26.31 411+ 39.64

. Each value represent the mean + Sdof A=25;B=20;CandG=5;D,EandF
= 25 records. barber !
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