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species as affected by leaf extract allelopathy of Thuja orientalis
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Extended abstract

Introduction: Allelopathy is the same as chemical warfare among plants. Today, global human efforts in
agriculture are allocated towards reducing chemical pesticides and introducing new biological methods to
control weeds. One of the proposed solutions for weed management is isolating allelochemical compounds
from plants and using them as natural herbicides.

Materials and Methods: The present study was conducted to investigate some germination and
biochemical properties of the weeds Taraxacum officinale, Achillea millefolium, Rumex acetosa, Althaea
officinalis, and Amaranthus retroflexus As affectedby aqueous extract concentrations from the leaves of
Thuja orientalis. The experiment was carried out in a completely randomized design with three replications.
Aqueous leaf extracts of Thuja orientalis were used at concentrations of 0, 5%, 10%, 20% and 30%.

Results: The results showed that the aqueous leaf extract of Thuja orientalis had a significant effect on all
the studied traits, and the highest inhibitory effect was observed at a concentration of 30% of the extract. In
Taraxacum officinale, Achillea millefolium, Rumex acetosa, Althaea officinalis, and Amaranthus retroflexus,
the germination percentage (93.33%, 88.55%, 48.3.%, 27.36%, and 40.5%), germination rate (100%,
76.36%, 39.28%, 71.72%, and 57.47%), germination coefficient (100%, 77.5%, 39.56%, 70.9%, and 51.47
%), germination index (57.2%, 72.6%, 84.61%, 72.5%, and 85.6%), peak value (67.9%, 48.7%, 61.4%,
70.9%, and 57%), germination value (43.2%, 39%, 46.9%, 53%, and 59.8%), daily germination speed
(100%, 77.5%, 39.56%, 70.9% and 56.02%), seed vigor index (69.9%, 92.7%, 97.5%, 93.2%, and 92.1%),
and relative water content (53.1%, 38.35%, 35.37%, 37.65%, and 47.1%) decreased compared with the
control, while the mean germination time (51.6%, 71.6%, 50.7%, 60.3%, and 60.5%) and ion leakage
(24.23%, 15%, 18.33%, 17.3% and 20.23%) increased compared with the control. The results of this study
showed that the seeds of Taraxacum officinale were more sensitive to the inhibitory effects of the aqueous
leaf extract of Thuja orientalis compared with the seeds of other studied weeds.

Conclusions: Considering the presence of monoterpene compounds such as alpha-pinene, sabinene, beta-
phellandrene, and delta-carene, as well as phenolic compounds in Thuja orientalis, it seems that the
allelopathic effects of this plant are mainly due to the presence of these secondary metabolites. The
significant allelopathic effects of the aqueous leaf extract of Thuja orientalis at high concentrations can make
it a potentially effective and environmentally friendly tool in controlling the studied weed species
(Taraxacum officinale, Achillea millefolium, Rumex acetosa, Althaea officinalis, Amaranthus retroflexus) in
this research.
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Highlights:

1. Leaf extract of Thuja orientalis has significant allelopathic effects on seed germination of the
studied plants.

2. Among the studied seeds, the seeds of the Taraxacum officinale plant are more sensitive to the
aqueous extract of Thuja orientalis compared with others.

3. The aqueous extract of Thuja orientalis leaves led to undesirable effects on the growth and seed
germination of the studied plants by damaging cellular membranes.
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Table 1. Relationships related to the measurement of germination indices of five weed species

e Equation alnyl,  Index ol References ailis
Number
1 GR = Z % Germination rate Silex ey VAAF )5 o ' )
2 Gp % =Y nN’ x 100 Germination percentage EJTHICSRWAR (V¥ el

ni. di L
3 MGT = (ZZT) Mean germination time yalez e oo O TS g, 9 e
4 GC = ﬁ Germination coefficient S8l g (VYA o) o 3 Sli>)
5 SVI=(RL+SL) x GP Seedling vigor index azalS 4 asls AR | K1)
6 RDG = M_ll)G Daily germination speed ailjg, (oyailez e yus (VA8Y 7 1550
T o 5 allg> sy N i
7 PV = 2 & dlez e, Peak value Sl 55, (T b
b nl 4 G 1 p3Y Sesle olass

8 GV = MDG x PV Germination value ile= 55 OV G, Kan 4 ¥ Jold)
9 Gl = (Z;—‘n‘) Germination index Sl el VAN A BT g g ,S5)

ooy D e oo oy azadls Job SL e Lo e azaiy, Job RL (i jled b 0 50 os5ails> slo,dy slows N1 daydy S5 olows N 568 slaalsles 4o

() Gilod o 53 0 S sloydy Sl NI tllS 51 g G3)) G3jlod QLo 2T g aloyo o (Ll b (talosT 5,8 G Gl T Gialesl ST 51 o 55,
In the above equations, N: total number of seeds, ni: number geminated seeds per count, RL: radicle length in mm, SL: plumule
length in mm, Di: days after experiment, T: time interval between start and end of each stage, Ti: time after sowing (day), Ni:
number of emerged seeds per count (day).
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Figure 1. Mean comparison for the of effects different concentration of aqueous extract of Thuja orientalis

leaves on germination percentage of five weed species (Different letters in the columns indicate a significant
difference at the 5% probability level based on the Tukey test)
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Figure 2. Mean comparison for the effects of different concentration of aqueous extract of Thuja orientalis
leaves on germination rate of five weed species (Different letters in the columns indicate a significant difference

at the 5% probability level based on the Tukey test).
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Figure 3. Mean comparison for the effects of different concentration of aqueous extract of Thuja orientalis
leaves on the mean germination time of five weed species (Different letters in the columns indicate a
significant difference at the 5% probability level based on the Tukey test).
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Figure 4. Mean comparison for the effects of different concentration of aqueous extract of Thuja orientalis
leaves on seedling vigor index of five weed species (Different letters in the columns indicate a significant
difference at the 5% probability level based on the Tukey test).
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Figure 5. Mean comparison for the effects of different concentration of aqueous extract of Thuja orientalis

leaves on germination coefficientof of five weed species (Different letters in the columns indicate a significant
difference at the 5% probability level based on the Tukey test).
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Figure 6. Mean comparison for the effects of different concentration of aqueous extract of Thuja orientalis
leaves on the daily germination rate of five weed species (Different letters in the columns indicate a significant
difference at the 5% probability level based on the Tukey test).
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Figure 7. Mean comparison for the effects of different concentration of aqueous extract of Thuja orientalis
leaves on the peak value of five weed species (Different letters in the columns indicate a significant difference at

the 5% probability level based on the Tukey test).
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Figure 8. Mean comparison for the effects of different concentration of aqueous extract of Thuja orientalis
leaves on germination value of five weed species (Different letters in the columns indicate a significant
difference at the 5% probability level based on the Tukey test).
Sloya3 gy 50 las caliss slacdale
Different concentrations of leaf extracts of Thuja orientalis

Bl ®5% ®10% N20% B30%

84 A A
7 A A
5 6.
32 A B
g sy :
3]
AT 4
3 .5
vE 3
O
O 2
1 -
0 4
Sl bl = e
Taraxacum Achillea Rumex acetosa Althaea Amaranthus
officinale millefolium officinalis retroflexus

Sy 1o Ot B52) 5 pedile 455 @y Fialir aLE p Gloyes gpm S (2l olas il slacble ST (Sl anglio A Y

(b g0 70 Jloiol o )0 o cixe glds sdumalis j ecale (o
Figure 9. Mean comparison for the effects of different concentration of aqueous extract of Thuja orientalis
leaves on germination index of five weed species (Different letters in the columns indicate a significant
difference at the 5% probability level based on the Tukey test).
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Figure 10. Mean comparison for the effects of different concentration of aqueous extract of Thuja orientalis
leaves on plumule length of five weed species (Different letters in the columns indicate a significant difference

at the 5% probability level based on the Tukey test).
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Figure 11. Mean comparison for the effects of different concentration of aqueous extract of Thuja orientalis
leaves on radicle length of five weed species (Different letters in the columns indicate a significant difference at

the 5% probability level based on the Tukey test).
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Figure 12. Mean comparison for the effects of different concentration of aqueous extract of Thuja orientalis
leaves on dry weight of five weed species (Different letters in the columns indicate a significant difference at the

5% probability level based on the Tukey test).
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Table 2. Mean comparison for the effects of different concentration of aqueous extract of Thuja
orientalis leaves on relative water content of five weed species (Different letters in the columns
indicate a significant difference at the 5% probability level based on the Tukey test).
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Table 3. Mean comparison for the effects of different concentration of aqueous extract of Thuja
orientalis leaves on percentage of electrolyte leakage of five weed species (Different letters in the
columns indicate a significant difference at the 5% probability level based on the Tukey test).
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Table 4. Mean comparison for the effects of different concentration of aqueous extract of Thuja

orientalis leaves on chlorophyll a content (mg/gFW) of five weed species (Different letters in the
columns indicate a significant difference at the 5% probability level based on the Tukey test).

(o) clale Sowold Olyoless Sy oy oozl
Concentration Taraxacum Achillea Rumex Althaea Amaranthus
(%) officinale millefolium acetosa officinalis retroflexus
0 5.0 4.1* 5.7% 6.8% 4.9
5 4.2b 3.2° 5.2b 5.96° 3.8
10 3.1° 2.2¢ 4.3¢ 5¢ 2.6F°¢
20 2.44 1.44 3.44 3.9¢ 1.94
30 1.1¢ 0.7¢ 2.2¢ 1.9¢ 0.9¢
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Table 5. Mean comparison for the effects of different concentration of aqueous extract of Thuja
orientalis leaves on chlorophyll b (mg/gFW) content of five weed species (Different letters in the
columns indicate a significant difference at the 5% probability level based on the Tukey test).

(o) clale S8 Olyolegs Sy s> RyEral
Concentration Taraxacum Achillea Rumex Althaea Amaranthus
(%) officinale millefolium acetosa officinalis retroflexus
0 4.5 5.0° 4.1° 57 5.0°
5 3.8° 4.2b 3.2b 4.1° 4.1°
10 2.7% 2.2¢ 3.1° 2.2¢ 3.0°
20 1.4¢4 1.44 2.44 1.4¢ 2.14
30 0.8° 0.7¢ 1.1° 0.7¢ 0.9°
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Table 6. Mean comparison for the effects of different concentration of aqueous extract of Thuja

orientalis leaves on total chlorophyll content (mg/gFW) of five weed species (Different letters in the
columns indicate a significant difference at the 5% probability level based on the Tukey test).

(o) cale Saold Olyolegs Sy s o9zl
Concentration Taraxacum Achillea Rumex Althaea Amaranthus
(%) officinale millefolium acetosa officinalis retroflexus
0 9.5% 9.12 9.82 12.52 9.92
5 b 7.4° 8.4° 10.06° 7.9°
10 5.8¢ 4.4¢ 7.4¢ 7.2¢ 5.6°
20 3.8¢ 2.8¢ 5.84 5.34 44

30 1.9¢ 1.4¢ 3.3¢ 2.6° 1.8¢
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Table 7. Mean comparison for the effects of different concentration of aqueous extract of Thuja
orientalis leaves on carotenoid content (mg/gFW) of five weed species (Different letters in the
columns indicate a significant difference at the 5% probability level based on the Tukey test).

(2o ) cdale Sawold Olyolegs Sy oy ByEral
Concentration Taraxacum Achillea Rumex Althaea Amaranthus

(%) officinale millefolium acetosa officinalis retroflexus

0 3.0° 2.4 3.4 4.4 3.2

5 2.2° 1.5° 2.8 3.7° 2.8°

10 1.5¢ 1.2¢ 1.2¢ 3.0¢ 2.4¢

20 0.9¢ 0.74 0.74 2.44 1.84

30 0.1¢ 0.27¢ 0.01¢ 1.6° 0.6°
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