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Yarrow (Achillea spp) is one of the most important medicinal plants that have many uses in
the pharmaceutical, cosmetic and health industries. In order to study the effect of
hydropriming and hormone priming on the seed sprouting and emergence traits of
deteriorated seeds of three yarrow species, this study was conducted on three Yarrow species
of (Achillea millefolium), (A. nobilis) and (A. tenufolia). A factorial experiment was
conducted using completely randomized design with three replications in the greenhouse in
Research Institute Forests and Rangeland, Tehran, Iran in 2022. The factor A was three
yarrow species, Factor B was three levels of artificially Aged Seeds using temperature of
400JC and relative humidity of 100% (for 0, 48 hours, 72 hours) and factor C was seed
priming at three levels, including hormonal priming with three levels (0, 250 and 500 ppm
gibberellic acid), the zero concentration was considered as (hydropriming). In this
experiment, the seeds of three yarrow species, were subjected to accelerated Ageing test.
Then the seeds were treated by hydro and hormonal priming. The result of analysis of
variance showed that there were significant of main and interaction effects of species, seed
priming and seed deterioration for emergence percentage and emergence rate, emergence
index, shootlet length, rootlet length, seedling length, Vigour index, seedling fresh weight,
length ratio (RS) were significant at (P<1%). The results showed that the percentage, and
emergence rate and index of emergence two species of A. nobilis and A. millefolium under
the influence of two methods of hydro and hormonal priming (gibberellic acid 250 mg/liter)
in both and accelerated aging of 48 hours were more than the species of A. tenufolia. The
values of emergence characteristics of all three yarrow species with the effect of priming
methods in deterioration of 72 hours of accelerated aging were lower than the values of
emergence characteristics in conditions without and with accelerated aging of 48 hours.
Improvement of the deteriorated seeds of of A nobilis species were influenced by priming
methods more than two species of A. tenufolia and A. millefolium.
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EXTENDED ABSTRACT

Introduction

Yarrow (Achillea spp) is one of the most important
medicinal plants that have many uses in the
pharmaceutical industry, cosmetic and health. The
Yarrow plant is grown as a wild type in different regions
of Iran. These species can be used as low-demand plants
in green spaces or dry land areas. So, the investigation of
the seed establishment of species under different
environmental conditions is important. Seed priming was
defined as pre-sowing treatments in water or in an
osmotic solution that allow seeds to imbibe water to
proceed to the first stage of germination, but prevents the
radicle emergence through the seed coat. Regarding, the
importance of preserving the genetic resources of yarrow
species in gene banks, this study was conducted to
investigate seed deterioration under accelerated aging
conditions by applying priming treatments to restore the
emergence and vigor traits of deteriorated seeds of three
yarrow species under greenhouse conditions.

Material and methods

In order to investigate the effect of hydro-priming and
hormone priming on seed germination and vigor of
deteriorated seeds, a factorial experiment (3x3x3) was
conducted based on a completely randomized design
with three replications. Seeds of three yarrow species
Achillea millefolium, A. nobilis and A. tenufolia were
provided from the Natural Resource gene bank of Forest
and Range Institue of Iran inTehran, The seeds were
subjected to an accelerated aging test (temperature 40°C
and relative humidity 100% for (48 and 72 hours
compared to the control). Then, seed priming treatment
including hormone priming with three levels (0, 250 and
500 mg/L gibberellic acid) coupled with distilled water
(hydro-priming) was applied to the seeds. In this study,
control and deteriorated seeds of each species were
soaked for 24 hours in solutions containing priming
hormone and hydro-priming. After applying the
treatments, the seeds were dried at room temperature
(24°C). Then all seeds were sown in plastic pots with a
volume of 1500 ¢cm? containing an equal ratio of soil,
sand and compost as (1:1:1). The pots were placed in a
greenhouse with a temperature (20 +5°C), light (10,000
lux) and relative humidity of (65%). Seeds were watered
daily until emergence was completed. The emerging
seeds were counted daily. After the seedling growth was
completed (45 days), the seedlings were removed from
the pots and the following traits; seed germination
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percentage, rate of germination, vigor indices, root length
(mm), shoot length (mm) and seedling length (mm),
vigor index, seedlings fresh and dry weight (mg),
seedlings dry weight percentage and root shoot length
ratios were measured.

Results and discussion

The results showed that the main effects of species, seed
priming, seed decay and their interaction effects were
significant (P<0.01) for the traits of emergence
percentage and rate of emergence, shoot length, root
length, seedling length, seed vigor index, plant fresh and
dry weight, and the ratio of root length by shoot length.
The results showed that the values of seed emergence
percentage and rate of emergence in A. nobilis and A.
millifolium species under the influence of hydro and
hormonal priming methods (gibberellic acid 250 mg/L)
in 48 hours of accelerated aging were higher than that for
A. tenufolia. The values of emergence characteristics of
all three yarrow species with priming methods in
deterioration of 72 hours of accelerated aging were lower
than control and with accelerated aging of 48 hours.
Recovery of the deteriorated seeds in A. nobilis species
by priming methods was higher than that for two species
of A. tenufolia and A. millefolium.

Conclusion

Considering the reduction in emergence traits of three
yarrow species in accelerated aging (48 and 72 hours)
compared to the control (without accelerated aging), it
was concluded that seed deterioration is one of the most
important physiological phenomena. The means of
emergence traits were higher with the effect of hormonal
priming (gibberellic acid 250 mg/L) than with hydro-
priming and gibberellic acid 500 mg/L.The highest
values of emerged traits were obtained in A. nobilis by
using hormonal priming (gibberellic acid 250 mg/L) and
hydropriming than the species A. millifolium and A.
tenufolia. Similarly, recovery of the deteriorated seeds of
A nobilis was higher than that for two species of A.
tenufolia and A. millefolium by priming methods.
Considering the favorable effect of hydro- and hormonal
priming methods (250 mg/L gibberellic acid) on
emergence traits such as percentage and rate of
emergence, and emergence index of two yarrow species,
A. nobilis and A. millifolium, it was recommended that
hormonal and hydro-priming methods for seed pre-
treatment during planting to obtaining of optimal
establishment.
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Figure 1- Effect of priming by accelerated aging on emergence rate in three yarrow species of

Achillea millifolum, A. tenufolia, and A. nobilis in a pot experiment.
Different letters above the columns indicate significant difference at the 5% level using Tukey’s method
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Figure 2- Effect of priming by accelerated aging on emergence percentage in three yarrow species of

Achillea millifolum, A. tenufolia, and A. nobilis in a pot experiment
Different letters above the columns indicate significant difference at the 5% level using Tukey’s method
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Figure 3- Effect of priming by accelerated aging on emergence index in three yarrow species of
Achillea millifolum, A. tenufolia, and A. nobilis in a pot experiment.
Different letters above the columns indicate significant difference at the 5% level using Tukey’s method
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Figure 4- Effect of priming by accelerated aging on Rootlet Length in three yarrow species of
Achillea millifolum, A. tenufolia, and A. nobilis in a pot experiment.
Different letters above the columns indicate significant difference at the 5% level using Tukey’s method
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Figure 5- Effect of priming by accelerated aging on Shootlet length in three yarrow species of
Achillea millifolum, A. tenufolia, and A. nobilis in a pot experiment.
Different letters above the columns indicate significant difference at the 5% level using Tukey’s method
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Figure 6- Effect of priming by accelerated aging on seedling length in three yarrow species of

Achillea millifolum, A. tenufolia, and A. nobilis in a pot experiment.
Different letters above the columns indicate significant difference at the 5% level using Tukey’s method
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Figure 7- Effect of priming by accelerated aging on Rootlet/shootlet length ratio (RS) in three yarrow species of
Achillea millifolum, A. tenufolia, and A. nobilis in a pot experiment.
Different letters above the columns indicate significant difference at the 5% level using Tukey’s method

RBls s 09
/(.Jfé,.vmgs;ﬁ.\:_.ﬂwwoﬂﬁual.u,,
5 A nobilis Ol ysley 58 53 3 Kl gyl 5 (2
(4 U 55 AL millifolium ol sl s 51 2 i A, tenufolia
B S O3) dali 53 A, nobilis Olysle sy ¢S 0
ok s 23 1e 8 oo YO S it yles 1L (o1 s
ol 31 g 45 35 85253 0,5 a VY 5TV Ol e 4 Kimsl
QP )35 p 8 a0l 0 2/ 8 a0 S o
FA 3553 Gom ol 5 53 A nObilis O ysle g ¢St 09
05 ke T Ol s (il /5 e YO0 S o el L sl
O+ &S o Al 5 SKomsl 5 5ken ) 53 1 ity 60253
3 A nobilis ol sl g &SCast 055 (4 JS8 )3 2 /p S e
YO S o el b ol VYol i s (6 Jal 8
S 055 3l ey p 8 e YF Olie 0 (R /p 8 e
A e 4y 2 /p 8 o 000 S o el 5 SCsl 5 )n
Olyslay ¢S 035 Sl (4 J S 5) 55 r;é.:ﬁ
S Gus S S Osb) dald Ll i 55 Al tenufolia
5 el sk 5 Gl /e 8 e Y0 S o d

Al s 1L (A JS) s oalie 0 8 o YA 5 ¥ D150

Iranian Journal of Seed Science and Technology

sy 039
SILA. nobilis 5 A. tenufolia olysle s 458 55 5 05
5 G 708 (a¥0r oS ot ) Sy sy 50
s A millifolium olske s 5 058 3 i ¢Kicas g yeon
G O3) dals ;3 A nobilis ofysless 5 055 (A JS2)
8 Oln 4 (a8 ¥ S Al L (ot 5
TR SR U PRI SR N3 PV pfgst:‘
Opsbay 555 5 05y it 35 it i 105 S
AP Oljn 4y (il /p 8 koY &S o ul) 5155 AL obills
Oaslag 5 055 Olgme (A JS) A odal o p 8 s
08 Ol jm s Celw VY uy595 (6 ool & 55 AL nobilis
S A JS8) 5 Kol Sos sn 3l it p 8 e
FA 3395 S pm 09 ksl 5 55 Al tenufolia ol ysbe s 5 059
05 ke 57 0lsn & (2 /p B Aa¥0 oS o sl L sl
A. millifolium ol s 5 055 ST (A JSKE) dd odaline
LOT Ol 5 T s 4y 08 o 08 Ol 4 55ekn Lo b
VY U 385 6 pm Os Jal 8 51 e sl i)

N JS8) bl a8 g odd (6 el

Ol o )5l8 5 pske 4 2

Vol.: 13, No.: 2, Summer 2024

VF Y Olsli oY o)led Y A



Y4

oL 5 Sllg

sy b (el E—s S Os) dalis ;5 Al millifolium
Olen 4 o5 0 /5 oo Y0 & o Al 5 K
O+ &S o ol 3l oslizal b it 035 31 S e ¥ 5 YT

(S8 g ey 0 8 o Olsn s 2 /0 5 e

el FA 3355 S aal 5 53 1l 0 8 oo YOS o
05 e YF Ol 4 A tenufolia oyl s &Kot 055 0 2o
/(’Jfgglt‘o'~é§23r:""\:“‘4“)’j’fQwa“§ﬁu°Mw
Olpslegy &Sist 055 (4 JS8) 551 p S on A Ol 4 2

~
ol 5 0js

100 - Seedling Fresh Weight

mg

A.millifoilium

E G250 @G500

A.nobilis A.tenuifolia

=S 5055 ciw 1, A nobilis ,A. tenuifolia Achillea millifolium ol yst g &8 4w 53 54 diss 55 Kawly blize S1-A S8

LI s e OVl (LT Llod 5170 (S5 0305T bl s O i 2 53 asliie o g - (51l L;uai;gﬁ
Figure 8- Effect of priming by accelerated aging on seedling fresh weight in three yarrow species of

Achillea millifolum, A. tenufolia, and A. nobilis in a pot experiment.
Different letters above the columns indicate significant difference at the 5% level using Tukey’s method

EHLUEENT
Seedling Dry Weight

mg

A.millifoilium

@ G250 @ G500 @ Hydro

A.nobilis A.tenuifolia

a8 oS 035 s s, A nobilis 5 A. tenuifolia Achillea millifolium oiysbe s 658 w55 5k Jlsj s SKeal, plizs J1-4 S

L1 s e OVl (LT Llodd 5170 (S5 03057 bl s O g2 2 53 asliie o9 - (51l LsLAL'_J.fél:m
Figure 9- Effect of priming by accelerated aging on seedling dry weight in three yarrow species of

Achillea millifolum, A. tenufolia, and A. nobilis in a pot experiment.
Different letters above the columns indicate significant difference at the 5% level using Tukey’s method
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Figure 10- Effect of priming by accelerated aging on vigour index in three yarrow species of
Achillea millifolum, A. tenufolia, and A. nobilis in a pot experiment.
Different letters above the columns indicate significant difference at the 5% level using Tukey’s method
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