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The percentage and rate of seed germination are critical factors leading to high yield in
agriculture, but it has a diminishing effect on environmental stress. Seed pretreatment is one
of the ways to increase the strength and velocity of seed germination to deal with salt stress.
The purpose of this study was to investigate the effect of seed pretreatment by peppermint
(0.5, 1, and 2%) and seaweed extract (0.5, 1, and 2%) with control on the growth and
biochemical traits of Thymus daenensis seedling under salinity stress (0, 50, 100, and 150
mM NaCl) conditions. This experiment was conducted as a factorial as a completely
randomized design in four replications at the seedling growth stage. The results showed that
seed pretreatment with peppermint and seaweed extract increased the percentage, velocity,
and time of germination as well as the number of germinated seeds, in the absence of salinity
stress. In seedling growth characteristics, although they were better in the absence of salinity
stress, the pretreatment of the seeds significantly reduced the effects of salinity stress
compared to the control conditions. The highest amount of chlorophyll in this condition was
obtained in seeds treated with 2% seaweed extract. The highest activity of catalase enzyme
and polyphenol oxidase enzyme was obtained in 100 and 150 mM salinity stress conditions
and seeds treated with 1 and 2% seaweed extract, respectively. Salinity stress had caused a
decrease in growth parameters, but seaweed extract pretreatment had improved the
conditions.
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EXTRACT ABSTRACT

Introduction

The presence of weeds in fields is one of the basic and
permanent problems for agricultural products. These
plants are successful in competing with crops to obtain
light, water, food, carbon dioxide, etc., and cause a
quantitative and qualitative decrease on the yield of
agricultural products. Consecutive use of chemical
herbicides cause some problems such as environmental
pollution, retention of herbicides in the soil, high cost of
production, damage to agricultural products, reduction of
biodiversity and increase of species resistant to chemical
herbicides. Therefore, it is important and necessary to use
new methods to prevent and reduce the population of
weeds. Allelopathy is defined as the
inhibitory/stimulatory effect(s) of one plant on other
plants through the release of chemical compounds into
surrounding environment by exudation from roots,
leaching from shoot or decomposition of plant materials.
These chemical materials are called allelochemicals that
may affect the growth and development of neighboring
plants.

Materials and Methods

In order to study the allelopathic effects of aqueous
extracts of different parts (root and shoot parts,
separately) of Artemisia aucheri. Boiss. on the
germination indices and growth parameters of Brassica
napus L. plant and Goldbachia laevigata L., two separate
experiments (laboratory and greenhouse) were carried
out based on completely randomized design with three
replications and a complete randomized block design
with four replications, respectively. The experimental
treatments including 7 concentrations of aqueous extract:
zero (water as control), 5, 10 and 15% of aerial parts
(stems and leaves) and 5, 10 and 15% of root. The data
for all measured parameters were analysed using the
analysis of variance procedure of Statistical Analysis
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System (SAS), version 9.1. Means were compared by
Duncan’s multiple range test at the 0.01 probability level
for all comparisons.

Results and Discussion

The results showed that with increasing extract
concentration, the germination and growth traits and total
chlorophyll of both investigated plants significantly
decreased. The highest and lowest inhibition rates were
associated with 15% root extract and 5% aerial organs
extract, respectively. The level of 15% Artemisia root
extract in Brassica decreased the germination percentage
by 37.1% and in Goldbachia by 48.5% compared to the
control. Increasing of extract concentration from zero to
15% of arial parts decreased stem length by 30.3% in
Brassica and 56.3% in Goldbachia compared to the
control. Most of the examined traits in Goldbachia weed,
were more sensitive to the allelopathic effects of
Artemisia extract compared to Brassica. Researchers
stated that the presence of artemisinin bioactive
compounds, which have toxic and inhibitory effects,
decreases the germination percentage. The results of
laboratory experiments showed that aqueous extract of
Artemisia decreased germination rate of B.oleracea and
G.leavigata. The reduction in germination rate increased
along with the increasing concentration of Artemisia
extracts. The germination delay is probably due to the
release of some chemicals compounds from root and
shoot of Artemisia, which affects germination

Conclusion

It can be concluded that aqueous extract of Artemisia
decreased germination and seedling growth of
B.oleracea and G.leavigata. However, the inhibitory
effect was concentration-dependent. Root extracts of
Artemisia were more inhibitory effect than shoot extracts.
Sensitivity of G. laevigata to aqueous extracts was more
than B.oleracea.
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() oyluae lesliul & sl 0LiS Sliw 1 S0ke 4 e
L OT Olge g 0305 515 30 oo 1, 18 S5l e
Db 4 by S5l o i S S a0l Rl
Sty g 5aS 5 59 53 034l Hda A/FF O e 4 dal s
OT Ol 50 457 390 a3 iy o )luas o )3 VO Chle 4 by e
Oty () 5 8 5,557 5 55 55 S5l VIOV il
w by e il Aoy Bles S5l Sl o
AL 35 595 53 0354l 5 PIAY Ol e dald 5l
oS ol ssds 3 G534l L 3 g e (slaesLae Chale

55 S “Uj,aq.ls@julﬁuj_uajsrfjagumlf

b3 )3 asS wiays 0T oylas Sl 51 o &Sl 5 1S 0ds (6, 0511 Slis iyl 4 s =Y ik

Table 2- Variance analysis of the measured traits of Brassica napus and Goldbachia laevigata under the influence of
Artemisia aucheri extract treatment in laboratory

Sl Lo
Germination rate

[EBTPESN W
Germination Percentage

ol oSis 03y
Seedling dry wight

oS Jsb
Seedling length

oy pesls
Seed germination index

. b 9 9 2 a E
oy e g £s g £ g £s g £ g Es
.0, < 2 O ® < 2 o« < 2 o a < 2 o« < 2 o a
1] © 1] K © 1]
o wg G52 8§ JF2 wsg $E2 wsg Y52 wsg JE2
om 28] m 28] m
s o o o o - o - - - -
o 6 391.87 671.49 11.08 10.40 0.000032 0.000044 540.48 1607.88 1143.91 1678.65
Treatment
I
E 14 18.92 33.39 1.04 0.36 0.000001 0.000001 52.09 51.70 49.86 54.80
rror
(1) & ok g
kel 551 8.45 16.09 13.23 13.58 19.43 8.39 15.29 10.22 21.09

CV (%)

e y3 65 g o3 gy el e )3 13 re 13 gan b 5 S e g % NS

ns, * and ** are non-significant, significant at the five percent and one percent probability levels, respectively
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Table 3- Comparison of the mean measured traits of Brassica napus and Goldbachia laevigata under the
influence of Artemisia aucheri extract treatment

(1) 58 4y
Germination Percentage (%)

GaofV) G541 Lo
Germination rate (1/day)

(¢ 5) opalS s 055
Seedling dry wight (g)

(rashe) epal b
Seedling length (mm)

o 4y el
Seed germination index

ot = g & &
@ = ® S @ = @ [ @ 3
Extract v g i v s i v i o 3 e v 3 e
g k| s 2 s S g S s s
3} k=] o S m k=] om k=] om k=]
o o o o o
O O O (G O
L
- 93.33a 88.00a 9.34a 6.91a 0.014a 0.012a  102.23a  84.11a 95.43a 74.28a
Control
5% 86.66b 82.66ab 7.32bc 6.39a 0.011b  0.010ab  94.90a  67.66b 82.42b 56.87b
155 pll
")“_’AM 10% 84.00b 73.33bc 7.48b 5.10b 0.010b 0.008b  87.63bc  56.19b 73.44b 41.23c
Aerial organ
15% 74.66¢C 65.33c 5.63cd 3.52¢c 0.007c  0.004cd  74.13de  32.79c 55.30c  21.39de
5% 82.66b 69.33c 6.28bcd 5.14b 0.010b 0.005c  96.90ab  36.84c 80.17b  27.27de
:)t 10% 72.00c 54.66d 4.80de 2.73cd 0.007c 0.003d  81.13cd 28.62cd  58.65c 15.58de
00
15% 58.66d 45.33d 3.51e 1.93d 0.004d 0.002d 64.73e 19.87d 37.86d 9.01e

Al e (g ola e LDl BB Lo 53 O (5 Hla e c!a... BH) \_}i}l: Q}»)'T ol dsz.i.ﬁ oy shls 6&@@\:‘:
Means with common letters according to Duncan test at a significant level of 5% have no significant difference.
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Sliv 580k 4w lis (Mushtag et al., 2019) & s s 4salS
oy oylae 5T Cou 1S amealS oSt (33 515 Olis
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Cale s aisy dsb op S (0 Jsd) il Jials A
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sy 2l sy 7Y (Gre sl YY) dali les & Cd
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Table 4- Variance analysis of the measured traits of Brassica napus and Goldbachia laevigata under the influence of
Artemisia aucheri extract treatment in pot

aiyy b Gl Jsb I8 oS 03
o R Root length Stem length Stem dry weight
SOC\; @57 'y JGCETH 'y St 1 St
e df Brassica Goldbachia Brassica Goldbachia Brassica Goldbachia
napus laevigata napus laevigata napus laevigata
oS
* 3 10.31m 0.17m 3.75™ 0.25m 0.74.ns 0.0003ns
Block
b
o 6 555.19** 85.43** 208.30** 239.00** 10.03** 4.5434**
Treatment
Lo
18 15.65 1.12 81.33 6.08 0.97 0.0383
Error
(1) O s s o
st - 17.75 6.72 15.04 8.50 17.68 4.88
CV (%)
Continued table 4 F Jgd aels!
g I J8a S s
Pl @35 a3 leaf area Total chlorophyl content
SHOAY) df 'y &Sl ity &Sl
Brassica napus Goldbachia laevigata Brassica napus Goldbachia laevigata
oy
* 3 16.90ns 0.55ns 0.28ns 14.90**
Block
)L».?
i 6 88.52** 43.94** 6.26** 13.21**
Treatment
o
18 10.22 2.31 0.50 0.49
Error
(1) Ol s o o
e - 13.11 11.69 13.66 9.46

CV (%)

.M}:&{KL}M}:@J‘&:}'C&W}})‘}@M ‘)";s"”xz‘“f:"ﬁ“{**)’*ﬂns

ns, * and ** are non-significant, significant at the five percent and one percent probability levels, respectively.
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Table 5- Comparison of the mean measured traits of Brassica napus and Goldbachia laevigata under the influence of
Artemisia aucheri extract treatment in pots

oSt 03 £, el JS s S
(i) s b Gn ) e J b @y 350 5) (0 o) G oss e fppS ko
length of the main Stem length (cm) #°0 or s FOheS eSS
root (cm) g Dry weight leaf area Total chlorophyll
(g per plant) (cm?) (mg /g FW)
o] ] [ [oo] o]
> = > = > = > = > =
28 dg 23 gg 28 g BE Jg 35 go
A S A S a S A S A S
g 8 © S i S © S s S
[ma) S o k=] [ma) k=] o K=} oM K=}
o o o o o
O O O O O
Aals
Control 40.83a 22.13a 70.81a 40.84a 8.16a 5.59 32.55a 17.62a 7.28a 11.01a
ontro
5% 23.28c 15.36d 61.25abc  26.48d 5.21cd 4.02c 23.96bc  11.72bc 5.10cd 6.71c
55 pll
‘f"_ﬁ £ 10% 13.11d 12.28e 54.95hc 22.63e 4.20de 3.13e 20.30cd 10.27c 4.15de 6.79c
Aerial organ
15% 7.14e 8.61f 49.31c 17.87f 3.53e 2.41f 18.07d 9.31c 3.81e 5.58d
5% 33.00b 20.32b 66.11ab 35.51b 6.98ab 4.91b 27.13b 17.44a 6.29ab 8.50b
:)t 10% 23.82c 17.08c  61.02abc  31.38c 5.88bc 4.26¢ 25.29bc 13.19b 5.48bc 6.91c
00
15% 14.74d 14.48d 56.00bc  28.33cd 5.18cd 3.68d 23.35bc  11.56hc 4.33de 6.31cd

RS P NS LA VRN, S RE ERR WS Y nglafach.a): \_}i}l: Q}A)'Twl.wljdfj_& oy shls 6&@@\:‘:
Means with common letters according to Duncan test at a significant level of 5% have no significant difference.
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