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ABSTRACT

A laboratory experiment was carried out during winter season of 2021 in the Seed
Technology Laboratory- College of Agricultural Engineering Sciences/ University of Baghdad, to
find out the allopathic effects of aerobic and terrestrial aqueous extracts of Artemisia vulgaris L.
on the seed germination and seedling growth of linseed. A factorial experiment according to a
completely randomized design (CRD)at three replicates was used; the first factor in clouded type
of aqueous extract for two plant parts which were aerobic (stems and leaves) and terrestrial (root
and rhizomes), while the second factor included five concentrations of each aqueous extract of
plant part 0, 25, 50, 75 and 100%. The results showed that there was significant effect of aqueous
extract types on the studied traits; the terrestrial aqueous extract gave the highest germination
percentage 64.67% and germination speed 25.37%/d, whereas the aerobic aqueous extract gave a
highest mean of radicle length 2.5936 cm. Regarding of aqueous extract concentrations of
Artemisia vulgaris weed, the concentration of 25% of Artemisia aqueous extract was significantly
superior and achieved the highest mean of germination speed 27.25 %/day, shoot length 3.98 cm,
radicle dry weight 0.0043 g and shoot dry weight 0.0239 g, while the control treatment 0% was
significantly superior in the germination percentage 100% and radicle length 2.6615 cm. The

interaction between two factors had significant effect on the germination percentage and

germination speed only.
Keywords: Artemisia vulgaris, weed, allopathic effects, phenolic compound.
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INTRODUCTION

The spread of different types of weeds in agricultural fields in Iraq and their
competition the economic crops for growth factors is one of the most important reasons for the
decline of production, in addition to the chemical compounds (allelopathic) that the weeds
secrete, which will affect the crops,as these secretions are one of the factors that reduce the
growth of economic crops and thus affect the yield and its quality.Also, when plant residues
decompose, they secrete phytotoxins, which inhibit and decrease the seeds germination and
growth of crop (Sangeetha & Paskar, 2015), as the plant species produce secondary
metabolites that affect germination and growth as a result of the inhibitory effect of these
metabolites on physiological processes that occur in plants such as respiration, photosynthesis,
water balance, membrane permeability, cell division and enzymes activity (Onen, 2007).
Previous studies mentioned that there are 12 families that contain allopathic compounds, 68%
are weed plants, and there are 200 species of the most important weeds in the world, 16% of
which belong to Compostae familysuch as Artemisia species. The perennial Artemisia vulgaris
L. weed is considered one of the ten harmful weeds in the world for crop production (Bradley
& Hagood, 2002), and this weed reproduces by rhizomes and seeds (Al-Jubouri et al.,
2013).Also, artemisia weed is characterized by its ability to produce allopathic compounds that
affect the germination and growth of many plants, and these compounds differ according to
species, environmental conditions, and plant growth stage as well as the plant parts (Barney &
Tommaso, 2002). Onen (2007) stated that Artemisia extracts are rich in phenolic compounds,
including chlorogenic derivatives, flavonoids, phenolic acid and peptides, in addition to
containing mono-terpenes, including a-terpenes, 3-terpenes, limonene, caffeine and camphor as
well as sesquiterpenoid. Judzentiene & Budiene (2017) found that the perennial Artemisia
weed contains other compounds, including resins, alkaloids, glycosides and lactones. Bradley
& Hagood (2002) observed a decrease in the germination percentage of clover seeds grown in
soil containing perennial Artemisia weed. Baloch et al., (2017) reported that the phenolic
compounds have cytotoxicity, as they inhibit enzyme action and affect hormonal regulation,
which negatively reflect on seed germination. The aim of this study is knowledge the allopathic
effects of aerobic and terrestrial aqueous extract of Artemisia on the seed germination and
seedling growth of linseed.

MATERIALS AND METHODS

A laboratory experiment was carried out during winter season of 2021 in the seed
technology laboratory, college of agricultural engineering sciences, university of Baghdad, to
find out the allopathic effects of aerobic and terrestrial aqueous extract of artemisia on the seed
germination and seedling growth of linseed (Syrian variety). A factorial experiment according
to a completely randomized design (CRD)at three replicates was used; the first factor included
type of aqueous extracts for two plant part which were aerobic (stems and leaves) and
terrestrial (root and rhizomes), while the second factor included five concentrations for each
aqueous extract of plant part 0, 25, 50, 75 and 100%.

Preparations of aqueous extract concentrations

The extraction process was carried out in a seed technology laboratory in the department
of field crops, college of agricultural engineering sciences university of Baghdad. The whole
plants were taken from the perennial Artemisia weed (aerobic and terrestrial parts), washed
with water, and the aerobic parts (stems and leaves) were separated from the terrestrial parts
(roots and rhizomes), then aerobic and terrestrial parts were cut into small pieces. Cold water
extraction method (laboratory temperature) was used, as 500 mL of distilled water was placed
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in a warring blender and 500 g of weed was added to it (1:1 weight:volume) and mixed by
mixer for 5 min, then the mixture was transferred to a glass cylinder, after which the sediment
was separated from the precipitate using a screed cloth and kept in opaque bottles. This extract
is considered full strength (100%) and other concentrations were prepared from it (Al-Husseini
& Al-Jubouri, 2018).

The petri dishes at a diameter of 15 cm were prepared, cleaned and sterilized with 70%
alcohol solution, and a filter paper was placed in each petri dish. 25 randomly selected seeds of
linseed were placed on filter paper, and 10 mL of different concentrations of plant extract were
added to each dish at the beginning of planting, then water was added to it evenly after
planting. The petri dishes were placed in the laboratory temperature for a period of three
weeks.

Studied traits (Kotowski, 1996).
1. Germination percentage (%o):
It was after two weeks of seeds planting according to the following equation:

o No. of normal seedlings
Germination percentage (%) = No.of total seods X 100

2. Germination speed:

It was calculated by dividing the number of germinated seeds for each day for two
weeks by the total number of germinated seeds.
3. Radicle and shoot length (cm):

Ten normal seedlings were taken, then the radicle and shoot was separated from their
point of contact with the seed, and then the length of the radicle and shoot was separately
measured using the ruler.

4. Radicle dry weight ():

Ten normal radicles were taken, placed in perforated paper bags and dried in an electric
oven at 65°C and then 45°Cfor 3 h, and then their weight was taken using a sensitive scale and
the mean of radicle dry weight was extracted.

5. Shoot dry weight (g):

Ten normal shoots were taken, placed in perforated paper bags and dried in an electric
oven at 65°C and then 45°C for 3 h, and then their weight was taken using a sensitive scale and
the mean of shoot dry weight was extracted.

Statistical analysis

The data were statistically analyzed for all the studied traits using Gnestat program, and
the least significant difference (L.S.D) test was used to compare between means at a level of
probability 0.05.

RESULTS AND DISCUSSION
Germination percentage (%)

The results in the (Table 1) show that there was significant effect of aqueous extract
type on the germination percentage, the terrestrial aqueous extract gave a highest germination
percentage 64.67% compared with aerobic aqueous extract which gave a lowest 58.00%. The
difference of the inhibitory compounds concentrations of in terrestrial and aerobic aqueous
extract of Artemisia weed may be lead to a decrease the germination percentage (Barney &
Tommaso, 2002). Also, the control treatment 0% was significantly superior and achieved a
highest germination percentage 100% compared with concentration of 100% of Artemisia
aqueous extract which achieved a lowest (18.34%).The reason of decrease the germination
percentage with increase the concentrations of aerobic and terrestrial agueous extract may be
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due to an increase the concentration of allopathic compounds that affect seeds germination as a
result of the inhibitory effect of these compounds on the enzymes activity responsible for
decomposing complex organic matter in the seed to simpler materials (Onen, 2007), or the
reason of decrease the germination percentage may be attributed to an increase of Abscisic acid
(ABA) concentration in, which is a sesquiterpenoid compound, in linseed seeds (Chen et
al.,2020).The results show that the increasing of aqueous extract concentration led to a
decrease the germination percentage of linseed seeds. The interaction between two factors had
significant effect on this trait; the control treatment of aerobic and terrestrial aqueous extract
recorded the highest values 100 and 100% respectively, while the concentration of 100% of
terrestrial aqueous extract recorded a lowest value 16.67% with non-significant difference with
concentration of 100%of aerobic aqueous extract which recorded 16.67%.

Table (1): Effects of different concentrations of aqueous extract of aerobic and terrestrial parts
of Artemisia on germination percentage (%).

. Aqueous extract type
Concentration (%) Aerobic parts | Terrestrial parts Mean
100 20.00 16.67 18.34
75 26.67 43.33 35.00
50 60.00 73.33 66.67
25 83.33 90.00 86.67
0 100.00 100.00 100.00
Lsd 0.05 9.10 6.44
Mean 58.00 | 64.67
Lsd 0.05 4.07

Germination speed (%/d)

The results in the (Table 2) show that there was significant effect of aqueous extract
type on the germination speed, the terrestrial aqueous extract recorded a highest germination
speed 25.37%/d compared with aerobic aqueous extract which recorded a lowest 23.71%/ d.
The difference in the germination speed may be due to difference the concentrations of
inhibitory compounds in terrestrial and aerobic aqueous extract of Artemisia weed (Barney &
Tommaso, 2002). Also, the concentration of 25% of Artemisia aqueous extract was
significantly superior and gave a highest germination percentage 27.25%/d with non-
significant difference with control treatment 0% which gave 26.60%/d. compared with
concentration of 100% which gave a lowest 22.02%/d with non-significant difference with
concentration of 75% which gave 22.90%/d. The difference in the germination speed of linseed
seeds may be due to difference of penetration speed of inhibitory compounds to seed
membrane due to different concentrations (Al-Issawi et al., 2017). The interaction between
two factors had significant effect on this trait; the concentration of 25% of terrestrial aqueous
extract recorded a highest value 27.77%/d with non-significant difference with concentration of
25% of aerobic aqueous extract 26.73%/d and control treatment of aerobic and terrestrial
aqueous extract 27.00 and 26.20%/d, whereas the concentration of 100% of aerobic aqueous
extract recorded a lowest value 19.50%/d.
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Table (2): Effects of different concentrations of aqueous extract of aerobic and terrestrial parts
of Artemisia on germination speed (%/d).

. Aqueous extract type

Concentration (%) Aerobic parts | Terrestrial parts Mean
100 19.53 24.50 22.02
75 23.77 22.03 22.90
50 21.50 26.37 23.94
25 26.73 27.77 27.25
0 27.00 26.20 26.60
Lsd 0.05 1.67 1.18

Mean 23.71 | 25.37

Lsd 0.05 0.75

Radicle length (cm)

The results in the (Table 3) indicate that there was significant effect of aqueous extract
type on the radicle length; the aerobic aqueous extract had a highest mean of this trait 2.59 cm
compared with terrestrial aqueous extract which gave a lowest 2.04 cm. Regarding of aqueous
extract concentrations, the results in the (Table, 3) show that the control treatment 0% was
significantly superior and achieved a highest mean of this trait 2.66 cm with non-significant
difference with concentrations of 25 and 50% which achieved 2.54 and 2.47 cm respectively,
compared with concentration of 75% of Artemisia aqueous extract which achieved a lowest
1.96 cm with non-significant difference with concentrations of 100% which achieved 1.97 cm.
It appears from the results that the high concentrations of Artemisia aqueous extract inhibited
growth compared with low concentrations, which may be attributed to an increase the
concentration of phenolic compounds (Pannacci et al., 2020). Also, the reason of decrease the
radicle length at high concentrations of Artemisia aqueous extract may be attributed to the
containing of aqueous extracts of terpenes that work at high concentrations as antagonists to
the gibberellins action, which leads to a decrease its concentration in radicle tissues and the
negative reflection of this on the elongation of cells (Jumaa & Ibrahim, 2011). The
interaction between two factors had non-significant effect on this trait.

Table(3): Effects of different concentrations of aqueous extract of aerobic and terrestrial parts
of Artemisia on radicle length (cm).

. Aqueous extract type
Concentration (%) Aerobic parts | Terrestrial parts Mean
100 241 1.53 1.97
75 2.99 0.92 1.96
50 2.40 2.53 2.47
25 2.11 2.97 2.54
0 3.05 2.27 2.66
Lsd 0.05 N.S 0.28
Mean 2.59 | 2.04
Lsd 0.05 0.18

Shoot length (cm)

The results in the (Table 4) reveal that there was non-significant difference between
aqueous extract types on the shoot length. Otherwise, the concentrations of Artemisia aqueous
extract were significant difference in the shoot length; the concentration of 25% had a highest
mean of this trait 3.98 cm compared with concentration of 100% which had a lowest 1.52 cm.
It appears that the high concentrations of Artemisia aqueous extract inhibited growth compared
with low concentrations. However, the reason of decrease the shoot length at high
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concentrations of Artemisia aqueous extract may be attributed to the containing of aqueous
extracts terpenes that work at high concentrations as antagonists to the gibberellins action,
which leads to a decrease its concentration in seedling tissues and the negative reflection of this
on the elongation of cells (Jumaa & Ibrahim, 2011), or the reason of decrease shoot length at
high concentrations of Artemisia aqueous extract may be attributed to an increase the
concentration of growth-inhibiting compounds such as flavonoids, phenols, alkaloids,
glycosides and resins (Judzentiene & Budiene, 2017). The interaction between two factors
had non-significant effect on this trait.

Table (4): Effects of different concentrations of aqueous extract of aerobic and terrestrial parts
of Artemisia on shoot length (cm).

. Aqueous extract type

Concentration (%) Aerobic parts Terrestrial parts Mean
100 1.79 1.25 1.52
75 4.34 1.14 2.74
50 4.38 3.35 3.87
25 4.46 3.49 3.98
0 3.83 2.68 3.26
Lsd 0.05 N.S 1.08

Mean 3.76 | 2.38

Lsd 0.05 N.S

Radicle dry weight (g)

The results in the (Table 5) show that there was non-significant difference between
aqueous extract types on the radicle dry weight. As for concentrations of Artemisia aqueous
extract, the concentration of 25% of Artemisia aqueous extract was significantly superior and
achieved a highest mean of radicle dry weight 0.0043 g with non-significant difference with
concentrations of 0 and 50% which achieved 0.0041 and 0.0039 respectively compared with
concentration of 100% which achieved a lowest 0.0005 g. The reason of decrease the radicle
dry weight linseed at high concentrations of may be due to the inhibitory effect of the
allopathic compounds of the Artemisia aqueous extract weed on the physiological activities
that occur in the radicle (Onen, 2007) ,as the perennial Artemisia weed contains phenolic
compounds, monoterpene compounds,sesquiterpenoid, resins, alkaloids, glycosides and
lactones which are inhibitory compounds (Judzentiene & Budiene, 2017; Onen, 2007). The
interaction between two factors had non-significant effect on this trait.

Table (5): Effects of different concentrations of aqueous extract of aerobic and terrestrial parts
of Artemisia on radicle dry weight (g).

. Aqueous extract type

Concentration (%) Aerobic parts Terrestrial parts Mean
100 0.0010 0.0000 0.0005
75 0.0037 0.0011 0.0024
50 0.0037 0.0041 0.0039
25 0.0054 0.0032 0.0043
0 0.0027 0.0055 0.0041
Lsd 0.05 N.S 0.0013

Mean 0.0028 | 0.0033

Lsd 0.05 N.S
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Shoot dry weight (g)

The results in the (Table 6) indicate that there was non-significant difference between
aqueous extract types on the shoot dry weight. Otherwise, the concentrations of Artemisia
aqueous extract were significant difference in the shoot dry weight; the concentration of 25%
had a highest mean of this trait 0.0239 g compared with concentrations of 75% and 100%
which had a lowest 0.0036 and 0.0038 g respectively. The reason of decrease the shoot dry
weight at high concentrations may be due to the inhibitory effects of allelopathy compounds
the physiological processes that occur in the seedling, including respiration, photosynthesis,
cell wall permeability as well as damage the chloroplasts (Al-Jubouri et al., 2011). Form other
hand; the reason of superiority the concentration of 25%in the shoot dry weight may be
attributed to the superiority of same concentration in the shoot length. The interaction between
two factors had non-significant effect on this trait.

Table(6): Effects of different concentrations of aqueous extract of aerobic and terrestrial parts
of Artemisia on shoot dry weight (g).

. Aqueous extract type
Concentration (%) Aerobic parts Terrestrial parts Mean
100 0.0047 0.0030 0.0038
75 0.0047 0.0025 0.0036
50 0.0133 0.0170 0.0152
25 0.0224 0.0253 0.0239
0 0.0180 0.0135 0.0158
Lsd 0.05 N.S 0.0050
Mean 0.0126 | 0.0123
Lsd 0.05 N.S

CONCLUSION

It can be concluded that the aqueous extract of the leaves and stems of Artemisia vulgaris
weed reduced the germination percentage and germination speed of linseed seeds.Also, the
high concentrations of the aqueous extract of Artemisia (50, 75 and 100%) had a negative
effect on the germination properties of and seeding growth linseed.On the other hand, the
concentration of 25% improved the germination speed, shoot length, seedling dry weight
(radicle and shoot).
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