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Two factorial experiments in different conditions, laboratory and greenhouse, were
conducted based on a completely randomized design and randomized complete block
design with three replications, respectively, to investigate the effect of aqueous extract of
aerial organs of Ephedra major Host. on the growth traits and germination of Triticum
aestivum, Avena fatua and Sinapis arvensis. The first factor was plant species including:
Triticum aestivum, Avena fatua and Sinapis arvensis and the second factor was aqueous
extract of ephedra plant in three levels (zero (control), 10 and 20% of aerial parts (including
stem and leaves mixed). The results showed that with increasing extract concentration, the
germination, growth traits and total chlorophyll of all investigated plants significantly
decreased. The 20% concentration of aqueous extract of ephedra decreased the germination
rate in wheat, oat and mustard by 51.8% and 42.8%, 53.2% and 61.5%, 80% and 50.3%,
respectively, compared to the control. Also, 20% concentration of ephedra extract had
highest inhibition on dry weight of wheat (52%), oat (68.3%) and wild mustard (83.5%)
compared to control. The results of experiment showed that oat plants were more sensitive
to aqueous extract of Ephedra so that chlorophyll content of oat plants 53% decreased
compared to control. In general, weed plants were more sensitive to the allelopathic effects
of ephedra than wheat. In fact, it is possible that the germination and growth of the
mentioned weeds can be moderated with the cheap and easy application of ephedra aerial
part extract. However, for definitive recommendation of this strategy, more studies on other
weeds should be investigated.
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EXTRACT ABSTRACT

Introduction

Weeds are a serious threat to crop production because
they interfere with the crop growth and development and
result in significant crop losses. Weeds actually cause
yield loss higher than any other pest in crop production.
As a result, chemical synthetic herbicides have been
widely used for weed management. Heavy usage of
chemical synthetic herbicides, however, has resulted in
public concerns over the impact of herbicides on human
health and the environment. Therefore, unconventional
weed control strategies, especially those based on
ecological principles, are very much needed in modern
agriculture.  Allelopathy is considered a multi-
dimensional phenomenon occurring constantly in natural
and anthropogenic ecosystems, by which one organism
produces bio-chemicals that influence the growth,
survival, development, and reproduction of other
organisms. Allelochemicals (chemical compounds)
found in different organs of plants (leaves, flowers,
stems, roots, buds and even seeds) can greatly slow or
stop the germination and growth of weeds.

Materials and Methods

Two factorial experiments in different conditions,
laboratory and greenhouse, were conducted based on a
completely randomized design and randomized complete
block design with three replications, respectively, to
investigate the effect of aqueous extract of aerial organs
of Ephedra major Host. on the growth traits and
germination of Triticum aestivum, Avena fatua and
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Sinapis arvensis. The first factor was plant species
including: Triticum aestivum, Avena fatua and Sinapis
arvensis and the second factor was aqueous extract of
ephedra plant in three levels (zero (control), 10 and 20%
of aerial parts (including stem and leaves mixed).

Results and Discussion

The results showed that with increasing extract
concentration, the germination, growth traits and total
chlorophyll of all investigated plants significantly
decreased. The 20% concentration of aqueous extract of
ephedra decreased the germination rate in wheat, oat and
mustard by 51.8% and 42.8%, 53.2% and 61.5%, 80%
and 50.3%, respectively, compared to the control. Also,
20% concentration of ephedra extract had highest
inhibition on dry weight of wheat (52%), oat (68.3%) and
wild mustard (83.5%) compared to control. The results of
experiment showed that oat plants were more sensitive to
aqueous extract of Ephedra so that chlorophyll content of
oat plants 53% decreased compared to control.

Conclusion

In general, weed plants were more sensitive to the
allelopathic effects of ephedra than wheat. In fact, it is
possible that the germination and growth of oat and wild
mustard weeds can be moderated with the Economic and
easy application of agqueous extract of ephedra shoot.
However, for definitive recommendation of this strategy;
replication studies, other weeds are investigated and
more precise of aqueous extract of ephedra shoot should
be investigated.
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Table 2- Variance analysis of the measured traits of Investigated plants under the influence of
ephedra extract treatment in laboratory
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ns, * and ** are non-significant, significant at the five percent and one percent probability levels, respectively.
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Figure 1- The effect of ephedra extract on the germination percentage of wheat, wild mustard and wild oat (a) and
inhibition percentage compared to control (b)
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Figure 2- The effect of ephedra extract on the germination Rate of wheat, wild mustard and wild oat (a) and
inhibition percentage compared to control (b)
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Figure 3- The effect of ephedra extract on the seedling dry weight of wheat, wild mustard and wild oat and
inhibition percentage compared to control (b)
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Figure 4- The effect of ephedra extract on the seedling length of wheat, wild mustard and wild oat and inhibition
percentage compared to control (b)
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Figure 4- Continued
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Figure 5- The effect of ephedra extract on the seedling vigor index of wheat, wild mustard and wild oat and inhibition
percentage compared to control (b)
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Table 3- Variance analysis of the measured traits of Investigated plants under the influence of
ephedra extract treatment in greenhouse
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ns, * and ** are non-significant, significant at the five percent and one percent probability levels, respectively.
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Figure 6- The effect of ephedra extract on the stem length of wheat, wild mustard and wild oat and inhibition
percentage compared to control (b)
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Figure 7- The effect of ephedra extract on the total dry weight of wheat, wild mustard and wild oat and inhibition
percentage compared to control (b)
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Figure 8- The effect of ephedra extract on the total chlorophyll of wheat, wild mustard and wild oat and inhibition
percentage compared to control (b)
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