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ABSTRACT

The obtained results in the two experimental seasons
1986 and 1987 showed that using IAA at a concentration of
100 p.p.m. gave the tallest Atropa belladonna L. plants
as well as the highest number of leaves per plant compared
with the other treatments. It was also observed that both
fresh and drug yield increased gradually by increasing the
concentration of IAA from O to 100 p.p.m. Whereas the high
level of TAA (200 p.p.m.) caused a reduction in these
respects. The treatment of 100 p.p.m. raised the total drug
yield by about 2457 and 219% compared to the control
(assuming that the control value = 100%), in the two grow-
ing seasons respectively.

The analytical results showed that the alkaloid
content in the leaves was generally decreased with increas-
ing IAA concentration, whereas the total carbohydrate
content increased by raising the concentration of IAA from
25 to 200 p.p.m., especially with the trcatment of 100 p.p.m.
It was also noticed that the upper plant parts (leaves and
stems) contained more alkaloids than the lower leaves and
stems in all treatments. The alkaloid content in the upper
leaves ranged between 0.42% and 0.68%, whereas the lower
leaves contained 0.3% to 0.387% alkaloids in the first
season. The alkaloid content was between 0.30 and 0.45% in
the upper stems and it was between 0.10 to 0.20% in the
lower stems of the first growing season, i.e.

The obtained results indicated that the treatment of
100 p.p.m. IAA produced the highest alkaloid yield in the
two seasons, which was about 268 and 289 mg/plant for the
growing seasons of 1986 and 1987 respectively.
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INTRODUCTION

Atropa belladonna L. is one of the important medical plants

Fam. Solanaceae. The different parts of this plant contain
alkaloids of hyoscyamine and hyocine at different concentrations.
The amount of alkaloid produced from the dried drug dependes not
only on the percentage of alkaloids but also dependes on the final
yield of the dried drugs. The interest of most investigators is

to find out the most favourable conditions for the growth of these
plants, so as to obtain the highest yield with the largest quantity
of active constituents. The growth regulators are known to have

a great influence on the alkaloidal content of solanaceous plants

like Atropa belladonna L. and Datura (Mothes and Schutte, 1969).

A preliminary study was conducted by (Sinha and Varma, 1965) indi-
cated that the total alkaloid content per plant of D. innoxia
increased when the plants were treated with Gibberellic acid,Indole
-3- acetic acid (IAA) and Indole -3- propionic acid. FEl-Rady et
al. (1980) reported that spraying Datura plants with 100, 5 and S0
p.p.m. of IAA, Kinetin and Ethrel respectively incréased plant
height and dry weight of both leaves and stems per plant. This study
reports our observation on the effects of IAA on the growth and

alkaloid content in aerial parts of Atropa belladonna L. grown in

Egypt which were introduced from the Fedral Republic of Germany

(research station of Justus Liebig University R.H.).

MATERTALS AND METHODS

Two field experiments were carried out at the Experimental
Farm of the Faculty of Agriculture at Shebin El-Kom, Minufiya
University, during two seasons 1986 and 1987. The purpose of these

experiments was to study the effect of Indole -3- acetic acid on

the growth and alkaloid content of Atropa belladonna L. plants.
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The seeds of Atropa belladonna L. were obtained from the

research station of Justus Leibig University at Rauisehholtzhausen,
Fedral Republic of Germany. The seeds were cultivated in the
nursery of the Faculty of Agriculture at Shebin El-Kom, at 27th
September for each- experimental seasons. The seedlings of 2-3
pairs:of leaves were transplanted in the mid of January on rows in
plots of 2 x 3 m. Each plot included fouﬁ rows of 50 cms apart.
The distance between the plants was 75 cms. Each plot received
fertilizers equivalent to 100 Kg/feddan urea (467 N), 200 Kg/feddan
superphosphate (15.5%Z P,0s) and 100 Kg/feddan potassium sulphate
(50% X,0), as double application in two equal portions. The first
addition was after one month from transplanting and the second one
was after one month later. The normal cultural treatments for

growing Atropa plants were practised.

In this investigation we used four concentrations from Indole
-3- acetic acid 25, 50, 100 and 200 p.p.mi, besides the control
which was sprayed with distilled water. The IAA was used as foliar
spraying at 30, 60 and 90 days after planting. This experiment was

plannéd in a complete randomized design with three replicates.
The plants were cut at the end of May in the two seasons.

The following data were recorded and| statistically analized
for each season: plant height, number of leaves/plant, fresh and
dry weight of leaves as well as the fresh and dry weight of upper
and lower parts of stem/plant.

The total alkaloids percent in the different plant organs were
determined according to the method described by Karawya et al.(1975).

The total carbohydrate content in the dry leaves and stems of

Atropa belldonna L. plants were determined by using the colorimetric
method of Dubios et al. (1956).
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RESULTS AND DISCUSSION

a) Vegetative growth:

The recorded data in Table (1) show clearly that spraying
Atropa plants with 25, 50, 100 and 200 p.p.m. of TAA in the two
seasons resulted in significantly taller plants than the control,
whereas the Highest dose of this growth regulator (200 p.p.m.)
reduced the plant height than the treatment of 100 p.p.m. IAA,which
produced the tallest plants. These results could be attributed to
enhancement of the merstimic activity of Atropa plants with low
concentration of IAA. High doses could stimulate the synthesis of
ethylene in plant tissues, which in turn supresses stem elongation.
Similar results were obtained by El-Kady et al. (1980) on Datura
plants,

The obtained results indicate that the number of leaves per
plant increased gradually by increasing the concentration of IAA
and reached its maximum at the treatment of 100 p.p.m. IAA, then
decreased by using the high level of this growth regulator (200
p.p.m.) as shown in Table (1). These results could be attributed
to the physiological role of IAA at its optimum concentrations in
increasing the biosynthesis activity and consequently increasing

the number of leaves (Brauner and Hasmaﬁ, 1952).

The recorded data in Table (1) and Table (2) show clearly that
both fresh and dry weights of leaves, stems and total herb of Atropa
plants increased by raising IAA concentration, whereas the highest
dose of IAA, caused a reduction in these respects. The highest values
of the yield parameters were obtained in the plants treated with
100 p.p.m. TAA. Such results are in harhony with those obtained on
Datura plants by El-Kady et al. (1980), Sinha and Verma (1974) and
Sciuchetti and Born (1967). These results may be due ‘to the

important role of Indole -3- acetic acid at certain concentrations
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iﬁ increasing the cell division rate and consequently increasing

the fresh and dry weights of the plant (Steward and Shantz, 1959).
On the other hand the adversely eftect of Lhe high dose of 200 p.p.m.
IAA on the yield parameters may be due to its effect in increasing
the phenolic compounds in the plant tissue, which inhibits the plant
growth. Similar results were obtained by El-Kady et al. (1980).

From the above mentioned results it could be concluded that

the promising dose of IAA, that gave an increase in the different

criteria of the growth in Atropa belladonna L. plants was 100 p.p.m.
The high dose 200 p.p.m. IAA adversely affected the growth para-
meterﬂ. Such results reflected the normal curve of activity of this

grovtﬁ regulator in relation to its concentration.

i

b) The alkaloid content:

ihe data in Table (3) show clearly that the alkaloid percen-
tages'in the leaves generally decreased with increasing the concent-
ration of spra}ed IAA. This effect may be due to the dilution of
the alkaloid concentrations in the leaves as a result of the incre-
ment in the drug yield (Table 2). Similar results were obtained on

Atropa plants by Mazrou (1985).

The alkaloid content in the stems increased slightly by treat-
ing the plants with the different concentration of IAA than the
control. The treatment of 50 p.p.m. IAA resulted in the highest
alkaloid content in the stems, whereas the treatment of 100 and 200
p.p.m. IAA caused a reduction in this respect. Similar results were

obtained on Hyoscyamus muticus by Helaly (1977).

The analysis results showed that the alkaloid content in the
leaves of all treatments was higher than the alkaloid concentration
in the stems. These results may be due to the differences in the

anatomical structure of both leaves and stems. As the stems contain
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more woody parts, which are poor in their ‘alkaloid content than the
leaves. These results are in agreement with the finding of Daleff
et al. (1956), Romeike (1953) and Rowson (1950).

It is evident from the recorded data in Table (3) that the
upper parts of the plant (upper leaves and stems) of all treatments
contained more alkaloids than the lower part of the aerial parts.
Such results could be attributed to the translocation of the
alkaloids from the site of synthesis in the roots towards the upper
plant parts. These results are in agreement with the finding of

Romeike (1953) and Mazrou (1985) on Atropa belladonna L.

The alkaloid concentration in the herb of Atropa plants followed

the same trend of the alkaloid content in ‘the leaves (Table 3).

From the above mentioned results it could be concluded that the
leaves of Atropa plants ars more valuable for alkaloid production
than the stems, which are poor in their alkaloid content. Also it
could be noticed that the upper parts of the plant contained the
highest alkaloid concentrations. Therefore it is possible to modify
the harvesting method of Atropa plants through cutting the upper
parts, which are very rich in their alkaloid content and contain
fewer woody branches, which are poor in their alkaloid content. Taj-

ud-Din et al. (1977) came to the same conclusion.

c¢) The alkaloid yield:

The recorded data in Table (4) indicate clearly that the
alkaloid production from the different aerial parts of Atropa
belladonna L. increased significantly with increasing the concent-
ration of sprayed IAA, whereas the highest concentration of IAA
(200 p.p.m.) caused a reduction in this respect. The treatment of
100 p.p.m. IAA resulted in the highest alkaloid yield of leaves
(222.39 mg/piant){ stems (45.74 mg/plant) and herb (268.13 mg/plant)
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in the first season, whereas these values in the second season were
214.27, 74.93 and 289.20 mg/plant for the leaves, siemspand total
herb respectively. From the previous mentidned results it could be
noticed that the alkaloid production of all different plant parts
followed the same trend of the drug yield. Similar results were
obtained by Sinha and Varma (1974).

From the previous mentioned iesultc it .conld be concluded that
treating Atropa plants with 100 p.p.m. IAA ;as effective in increas-
ing the aikaloid production through increasing the drug yield. On
the other hand using IAA at the high levél of 200 p.p.m. caused
a reduction in this respect through hemming the plant growth as

previous mentioned.

d) Total carbohydrates:

The data recorded in Table (5) show clearly that total carbo-
hydrate percentages were increased with increasing the concentration
of IAA frar 25 to 200 p.p.m. in both leaves and stems than the
control in the two seasons. The treatment of IAA at concentration
of 100 p.pﬁm. produced the highest carbohydrate content during the
tvo seasons than the other treatments of 0, 25, 50 and 200 p.p.m.
This increése in total carbohydrate content as a result of IAA
treatments especially with the treatment of 100 p.p.m. may be due
to its effect on increasing the vegetative growth, consequently
the increase in metabolic activities and photosynthesis products.

Table 5: The effect of IAA on the total carbohydrate percentages

in the different plant organs of Atropa belladonna L.
in the seasons of 1986 and 1987.

IAA: First season 1986 Second senson 1987
Conc. in
P.p.m. leaves stems - leaves stems
i ;
0 13.75 123.13 14.38  °23.75
.25% 14.69 25.63 15.30 26.25
50} - 215.63 128.13 16.25  28.75
100 } 16.25 30.00 16.83  30.63
200 ; 15.00 26.55 15.63 25.63
===:_.===§==========================“,===========:====:==
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