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Aim. Studying of black nightshade young plants’ response to the induced mechanical stresses. Methods.
Researches conducted in small plot ¿eld experiments. Results. Change of sensitivity level of Solanum nigrum L.
plants depending on phases of their development at the moment of damage of elevated parts has been
proven. Owing to loss of the surface capable to photosynthesis, there is an essential decrease in volumes of
photosynthesis at plants of weed survived and their possibilities of ontogeny passage. The deep induced disstresses reduce biological ef¿ciency of plants, their ability to accumulate weight and to form seeds and even
lead them to death. Conclusions. The de¿ned principles of response of weed plants to the induced mechanical
dis-stresses are can be used for working out and ecological receptions of crops protection from weeds.
Keywords: weed plants, sensitivity, development phase, dis-stress, dying off, biological ef¿ciency.

INTRODUCTION
The role of each green plant in the phytocenosis, ¿rst
of all, determines the part of its mass in the overall
mass of such plant system components. The value of
plants mass accumulation is directly proportional to the
volume of products of photosynthesis effected by their
overground parts. Consequently, negative inÀuence of
the weeds presence in sowings of agricultural crops
causes the value of their mass accumulation, duration
of joint vegetation, sharpness of competing for light
energy, water, mineral nourishment, etc. [1, 2].

The use of herbicides as the major factor of controlling the quantity of weeds is currently urgent in wide
practice of agrarian production. However, the experience of constant use of herbicides, especially in contemporary technologies of cultivating cereal crops,
except obvious advantages, revealed undesirable and
even alarming tendencies. They include excessive atropous and, ¿rst of all, chemical load on the environment,
harvest pollution with the herbicide residues, decrease
in the level of protective actions effectiveness because
of occurring and growing of the weeds resistance to the
actions of herbicides, including broad spectrum ones [8].

The part of mineral substances in the organic mass of
cultural plants and Angiospermae weeds the (Àowering
plants) comprises from 3.5 up to 7.0 % on the average.
The photosynthesis products in the organic mass of
plants compose 93.0í96.5 % of their overall mass [3].
Speci¿cally, volumes and productivity of the photosynthesis process are the major factors that determine the
competitory ability of weeds in sowings of agricultural
crops. Therefore, the basic directions of contemporary
herbicides development provide also the opportunity
of chemical blocking photosynthesis processes in the
chlorenchyma cells. For example, blocking the acetolactate synthase ferment (ALS) [4í7].

The use of herbicides is limited or completely
banned (prohibited) in urban areas, water-guarding
zones, for green organic vegeteble production. The
necessity to develop ecological and suf¿ciently effective systems for protecting agricultural crops without
the use of manual labor grows. The creation of such
crop protection systems is possible subject to knowing biological peculiarities of different forms of weeds
and their reaction to the action the environment factors
including induced dis-stresses [9í11]. Therefore, researching the reaction of the black nightshade stairs í
Solanum nigrum L. í to the induced mechanical
damages is urgent.
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The study was made in the herbology laboratory of
the Institute of Bioenergy Crops and Sugar Beet of the
National Academy of Agrarian Sciences of Ukraine
during 2008í2012.
MATERIALS AND METHODS
The experiments were carried out in the ¿eld divided
into small sections. The area of one section was 7 m2, the
researches were made six times. The study aimed to cultivate weeds and contribute to them in sequential phases
of stresses growth as a result of mechanical damages.
In order to research the reaction of black nightshade plants to the induced mechanical dis-stresses, in
autumn at the pilot areas Nitrophoska under basic soil
working calculating (112 kg/ha of N, P2O5 and K2O
each) was applied.

Fig. 1. Effect of the black nightshade plants' developmental
phases' on the deepness of the stimulated mechanical disstresses (2008–2012)

In spring black nightshade seeds were sowed into the
prepared soil and turned up at a depth of 1.0í2.0 cm.
After the weeds came up, the plants, were manually
weeded and left 20 plants of one species on each square
meter of the registered sections.
In order to evaluate the reaction of plants to the induced mechanical dis-stresses, (by cutting) from them
overground parts were removed being in the initial
stages of organogenesis (at a height 1.0í1.5 cm). The
number of weeds seedlings was calculated before
mechanical damages and in 10 days after them. The
plants of black nightshade that survived after the induced stresses and went on their vegetation to the end
of the vegetal period. Were cut on the soil surface and
weighted to determine the value of the plants mass accumulation. We made calculations in the third decade
of July. After the seeds ripened and at each re-applying
we selected 10 plants of black nightshade and evaluated their seed productivity. The generalized results were
processed statistically. All works in the experimental
sections were carried out in accordance with the requirements of the Methodology of testing and applying
pesticides dated 2001 [12].
RESULTS AND DISCUSSION
The black nightshade plants are typical annual late
highly toxic form of weed that multiplies by seeds. The
temperature of 8í10 °C is enough for its seeds to germinate. That is why, its massive seedlings traditionally
coincide with the seedlings of warm-season crops: corn,
sorghum, sunÀower, soya, etc. In our country the black
nightshade is the most extended in the zone of wooded
plain and steppe, especially on the watered lands and
AGRICULTURAL SCIENCE AND PRACTICE Vol. 1 No. 2 2014

Fig. 2. Effect of the number of the successive mechanical
damages (starting from four leaves stage) on the deepness of
the dis-stresses with the black nightshade plants (2008–2012)

those situated along channels. Like other green autotrophic plants, for its successful growth and development,
and in addition to the other factors of the environment
like warmth, moisture, mineral substances, the black
nightshade requires the availability of rather intensive
energy Àow of physiologically active solar radiation.
Above all, the research of the inÀuence of mechanical damaging overground parts of black nightshade
young plants provided the deprivation of their opportunity to take up and use light energy for the needs of
photosynthesis. In the ontogenesis in the cavities of
leaves young weed plants form collateral kidneys from
the meristems, these collateral kidneys can be used in
the process of vegetation for stems branching. This
speci¿c character of the anatomical structure of young
black nightshade plants indicates the need of mechanical damages during the period when collateral kidneys
have not yet been formed, or only starts.
During different growth and development phases one
mechanical damage made to young black nightshade
plants induced the unequal depth of dis-stresses in ex21
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Fig. 3. Effect of the black nightshade plants’ developmental
phases on the weight elaboration at the moment of mechanical
damaging (g/plant) (2008–2012)
The average weight of the black nightshade plants without
any mechanical damages is 117 g/plant.

Fig. 4. Effect of the developmental phases at the moment of
mechanical damaging on the seed productivity of the black
nightshade plants (g/plant) (2008–2012)
The average seed productivity of the black nightshade plants
without any mechanical damages is 0.88 thousand of seeds/
plant.

perimental plants. Damaging plants overground parts
during the phase of seed lobe leads to their subsequent
complete extinction. For the losses of overground parts
during the phase of two leaves the level of their extinction reaches 100 per cent (Fig. 1). As researched plants
grow and develop their ability to overcome the induced
dis-stresses rises. During the phase of eight leaves as
a result of induced dis-stresses 55.4 per cent of their
initial quantity dies off.
Sequential mechanical damages made to research plants
strengthens the effect of the suppression of their growth
and limitation of the volumes of photosynthesis products.
Phases of of black nightshade plants development are of
vital importance at the beginning of dis-stresses induction
period. If in the phase of four leaves two sequential mechanical damages lead to extinction of 98.5 per cent of
researched plants, in the phase of eight leaves it is only
86.4 per cent (Fig. 2). The following mechanical damages strengthen the effect of weeds oppression. After ¿ve
sequential damages researched plants die off completely
notwithstanding the phase of their development at present
of the beginning of dis-stresses induction.

New sheet plates were gradually formed from the
surface part of stems and existing collateral kidneys
after mechanical damages due to plastic substances
the existing in the cloths. The plants that at the moment of mechanical damages have not yet formed
collateral kidneys, died off. The increase in the area
of the plants assimilation surface after their preliminary loss made it possible to gradually restore the
synthesis of organic substances with the use of light
energy. The volumes of photosynthesis products
were not numerous; however, they ensured the survival of the researched plants parts. The biological
productivity of researched plants in comparison with
the ones under control that did not experience mechanical damages, decreased. The induced deep mechanical dis-stress limits the ability of weed plants to
accumulate foliage.
As a result of inducing one mechanical dis-stress with
black nightshade plants in the phase of two leaves, the
ability to form mass was reduced to 100 per cent (Fig.
3) in the average, to 78.6 per cent, in the phase of four
leaves, and respectively to 27.3 per cent in the phase of
eight leaves.
Black nightshade plants that vegetated to the senile
period of ontogenesis without any mechanical damages
formed seeds in the amount of 0.880 pcs/plant in average,
i. e., such plants manifested maximum biological productivity that was achieved in the experiment (Fig. 4).
Mechanical dis-stresses suppressed the ability of
the researched black nightshade plants to form seeds.
The plants experienced damages in the phase of seedings coming out (seed lobes) died off and there was no
subsequent growth and development. Mechanical disstress inducing in the phase of four leaves led to the
reduction of the ability to form seeds on the average
to 95.0 per cent, and only to 47.1 per cent during the
phase of eight leaves.
Conclusions. It is determined that black nightshade
plants are the most sensitive to induced dis-stresses in
the earliest stages of organogenesis (cotyledon – two
leaves). As the growth and development phases progress, the plants sensitivity to external factors and depth
of dis-stresses formation gradually weakens.

After obtaining deep dis-stress, black nightshade
plants that survived underwent long oppression.

Single mechanical damage of overground parts of
young black nightshade plants induces dis-stresses and
leads to considerable oppression of their vital activity
and biological productivity. The substantial part of the
plants under research cannot overcome induced deep
dis-stresses and dies off. The plants that survived, de-
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crease in the ability to form mass by 27.3í100 per cent
and weaken their competitory ability.
One mechanical damage at the moment it is made
induces deep dis-stress depending on the phase of the
plants development and ensures reduction in the ability
of black nightshade plants to form seeds up to 47.1–100
per cent of the level of controlled weed productivity.
Ɇɟɯɚɧɿɱɧɿ ɮɚɤɬɨɪɢ ɜɩɥɢɜɭ
ɧɚ ɛɿɨɥɨɝɿɱɧɭ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ Solanum nigrum L.
Ɉ. Ɉ. ȱɜɚɳɟɧɤɨ, Ɉ. Ɉ. ȱɜɚɳɟɧɤɨ
e-mail: o_ivashchenko@ukr.net
ȱɧɫɬɢɬɭɬ ɛɿɨɟɧɟɪɝɟɬɢɱɧɢɯ ɤɭɥɶɬɭɪ
ɿ ɰɭɤɪɨɜɢɯ ɛɭɪɹɤɿɜ ɇȺȺɇ ɍɤɪɚʀɧɢ
ȼɭɥ. Ʉɥɿɧɿɱɧɚ, 25, Ʉɢʀɜ, ɍɤɪɚʀɧɚ, 03141
Ɇɟɬɚ. ȼɢɜɱɟɧɧɹ ɪɟɚɤɰɿʀ ɦɨɥɨɞɢɯ ɪɨɫɥɢɧ ɩɚɫɥɶɨɧɭ ɱɨɪɧɨɝɨ ɧɚ ɿɧɞɭɤɨɜɚɧɿ ɦɟɯɚɧɿɱɧɿ ɫɬɪɟɫɢ. Ɇɟɬɨɞɢ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɢ ɜ ɞɪɿɛɧɨɞɿɥɹɧɤɨɜɢɯ ɩɨɥɶɨɜɢɯ ɞɨɫɥɿɞɚɯ.
Ɋɟɡɭɥɶɬɚɬɢ. Ⱦɨɜɟɞɟɧɨ ɡɦɿɧɢ ɪɿɜɧɹ ɱɭɬɥɢɜɨɫɬɿ ɪɨɫɥɢɧ
ɩɚɫɥɶɨɧɭ ɱɨɪɧɨɝɨ ɡɚɥɟɠɧɨ ɜɿɞ ɮɚɡ ʀɯɧɶɨɝɨ ɪɨɡɜɢɬɤɭ ɧɚ
ɦɨɦɟɧɬ ɩɨɲɤɨɞɠɟɧɧɹ ɧɚɞɡɟɦɧɢɯ ɱɚɫɬɢɧ. ȼɧɚɫɥɿɞɨɤ
ɜɬɪɚɬɢ ɩɨɜɟɪɯɧɿ, ɡɞɚɬɧɨʀ ɞɨ ɮɨɬɨɫɢɧɬɟɡɭ, ɜɿɞɛɭɜɚɽɬɶɫɹ
ɡɧɚɱɧɟ ɡɧɢɠɟɧɧɹ ɨɛɫɹɝɿɜ ɮɨɬɨɫɢɧɬɟɡɭ ɭ ɪɨɫɥɢɧ ɛɭɪ’ɹɧɭ,
ɹɤɿ ɜɢɠɢɜɚɥɢ, ɿ ʀɯɧɶɨʀ ɫɩɪɨɦɨɠɧɨɫɬɿ ɞɨ ɩɪɨɯɨɞɠɟɧɧɹ
ɨɪɝɚɧɨɝɟɧɟɡɭ. Ƚɥɢɛɨɤɿ ɿɧɞɭɤɨɜɚɧɿ ɞɢɫ-ɫɬɪɟɫɢ ɡɧɢɠɭɸɬɶ
ɛɿɨɥɨɝɿɱɧɭ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɪɨɫɥɢɧ, ʀɯɧɸ ɡɞɚɬɧɿɫɬɶ ɧɚɤɨɩɢɱɭɜɚɬɢ ɦɚɫɭ ɿ ɮɨɪɦɭɜɚɬɢ ɧɚɫɿɧɧɹ ɬɚ ɧɚɜɿɬɶ ɩɪɢɡɜɨɞɹɬɶ
ɞɨ ʀɯɧɶɨʀ ɡɚɝɢɛɟɥɿ. ȼɢɫɧɨɜɤɢ. ȼɢɡɧɚɱɟɧɿ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ
ɪɟɚɤɰɿʀ ɪɨɫɥɢɧ ɛɭɪ’ɹɧɭ ɧɚ ɿɧɞɭɤɨɜɚɧɿ ɦɟɯɚɧɿɱɧɿ ɞɢɫɫɬɪɟɫɢ ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɿ ɞɥɹ ɪɨɡɪɨɛɤɢ ɟɤɨɥɨɝɿɱɧɢɯ ɩɪɢɣɨɦɿɜ ɡɚɯɢɫɬɭ ɩɨɫɿɜɿɜ ɜɿɞ ɛɭɪ’ɹɧɿɜ.

ɧɚɞɡɟɦɧɵɯ ɱɚɫɬɟɣ. ȼɫɥɟɞɫɬɜɢɟ ɩɨɬɟɪɢ ɩɨɜɟɪɯɧɨɫɬɢ, ɫɩɨɫɨɛɧɨɣ ɤ ɮɨɬɨɫɢɧɬɟɡɭ, ɩɪɨɢɫɯɨɞɢɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɫɧɢɠɟɧɢɟ ɨɛɴɟɦɨɜ ɮɨɬɨɫɢɧɬɟɡɚ ɭ ɜɵɠɢɜɚɸɳɢɯ ɪɚɫɬɟɧɢɣ
ɫɨɪɧɹɤɚ ɢ ɢɯ ɫɩɨɫɨɛɧɨɫɬɢ ɤ ɩɪɨɯɨɠɞɟɧɢɸ ɨɪɝɚɧɨɝɟɧɟɡɚ.
Ƚɥɭɛɨɤɢɟ ɢɧɞɭɰɢɪɨɜɚɧɧɵɟ ɞɢɫ-ɫɬɪɟɫɫɵ ɫɧɢɠɚɸɬ ɛɢɨɥɨɝɢɱɟɫɤɭɸ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɪɚɫɬɟɧɢɣ, ɢɯ ɫɩɨɫɨɛɧɨɫɬɶ
ɧɚɤɚɩɥɢɜɚɬɶ ɦɚɫɫɭ ɢ ɮɨɪɦɢɪɨɜɚɬɶ ɫɟɦɟɧɚ ɢ ɞɚɠɟ ɩɪɢɜɨɞɹɬ ɤ ɢɯ ɝɢɛɟɥɢ. ȼɵɜɨɞɵ. Ɉɩɪɟɞɟɥɟɧɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɪɟɚɤɰɢɢ ɪɚɫɬɟɧɢɣ ɫɨɪɧɹɤɚ ɧɚ ɢɧɞɭɰɢɪɨɜɚɧɧɵɟ
ɦɟɯɚɧɢɱɟɫɤɢɟ ɞɢɫ-ɫɬɪɟɫɫɵ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ
ɪɚɡɪɚɛɨɬɤɢ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɪɢɟɦɨɜ ɡɚɳɢɬɵ ɩɨɫɟɜɨɜ ɨɬ
ɫɨɪɧɹɤɨɜ.
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɪɚɫɬɟɧɢɹ, ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ, ɮɚɡɚ
ɪɚɡɜɢɬɢɹ, ɞɢɫ-ɫɬɪɟɫɫ, ɝɢɛɟɥɶ, ɛɢɨɥɨɝɢɱɟɫɤɚɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ.
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