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Abstract

Ferula assa-foetida is one of the important medicinal plants of Apiaceae that has been exposed to extinction with repeated
withdrawals from its natural habitat. Study of seed germination behavior of this species can lead to the development of
cultivation and protection of its natural habitat. In order to optimal conditions determine for the standard germination test
of Ferula assa-foetida seeds (which belongs to the heights of Yasuj city located in Kohgiluyeh and boyer-ahmad provinces),
this experiment was designed as factorial in a completely randomized design in six treatments with different levels, with
control treatment and in three replications. The experiment was carried out in 2021-2022 in the seed quality analysis
laboratory of the Seed and Plant Registration and Certification Research Institute of Karaj, this factorial experiment was
conducted based on a completely randomized design. For this purpose, Ferula assa-foetida seeds were evaluated under
different temperature regimes (including 10, 15, and 20 °C) and different germination substrates (top of the paper (TP),
between paper (BP), and sand (S)). Various pretreatments in the standard germination test process include stratification
(for 14 and 35 days at 7 °C) and treatment with different substances (including gibberellic acid, kinetin, and potassium
nitrate) as well as the seeds leaching for 24 hours. According to the results, kinetin pre-treatment (250 ppm) and TP seed
germination substrate at 10 °C; optimal germination conditions of Ferula assa-foetida seeds were proposed for evaluation
of different seed samples.

Keywords: Germination temperature, germination substrate, seed pre-treatment, Apiaceae.
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Figure 1- Mean comparison of germination substrate and pre-treatments on different germination and
dormancy parameters of asafoetida seeds at different temperatures.
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Figure 2 - Mean comparison of temperature and pre-treatments on different germination and dormancy
parameters of asafoetida seeds in different germination substrates.
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Figure 3 - Mean comparison of temperature and germination substrate on germination and dormancy
parameters of asafoetida seeds under different pre-treatments.

OsesT Calides Ll b 5 Layds Shadle ds )y

Y0+ S glasles 4 bg e S 5 o il

S 3 3 Oles A SIS S b

J‘ﬁljélupj_,aﬁ-JsLa)La.;dJ;& J‘Jou@jﬂﬁ\ﬁ



\F'YJL@J/\ aJL«&/\Y&/Q‘ﬁ‘)béJjUjr}l&qj&:

3 (O sdken 53 a8 YO ) S Hlad i 4 bgs e
VO/XE Ol jn 4 (TP) i 9 o gosnd 4 55 V0 (gles
2ol 3 g (Uals glayds 5l i ds 5 0F) ds s
SFUNWL s 5 an 55 55, P Y0 S s Lyl
(TP) s 5 o somndes 4= 53 Vo (glos y3 dp s FO/YY
o3l i3 5y S Sled e ) e
o e a5 ) Lgl_»:):.x_"_.»\dg_:\ﬂﬁ-j\

] s LA|J.__$»L&).:\{L§"} &l g S g 50 (§3 901

s Loles op 5 5 50

sl S b tals o ge el il ge slales
(F ) s dalis 4 s Ly
O Control wals

@ Kinetin .S
O GA3 s S o

100 -

80 -

&5 dilem s o
Germination percentage

Dstratification (14d) ssleyw 35, 1F
B KNO3 by ol i

Qb&.@.ﬁ}&

2l 535 VF 5 (pole i 55,5 T0 (0 gke 5> Land
38l 213 DL s e (F S 8) Sl o
iS5 jles aled o Les i3I0 by d
Voo sles 53 SHale Ao ys p it 5 4l talS
e gy e () K5 A sdaliie o gndws
wdl Sals (6 5 LAST e iy b 4 Lo 55 (TP)
10 51 jeS) oS oMl by o gonadas a3 53 10 (gles >
S 65 (TP) s & s (BP) s (Us s
A5 e g DL s Sy maa algi s (Y J<)
Loy (83805 350 03 Dled g (G545 Ao

DOstratification (35d) 2o yus 33, YO
B Leaching g1

10°C 10°C 10°C 15°C

15°C 15°C 20°C 20°C 20°C ‘

03507 Sy dy S50l (1o y3) S by slad i s L pde S8 e o S5l 0505 slos S -F IS
nle 5 B o (BB (g9, S (Glb pw a by e e 54 S s BP (TP

Figure 4- The effect of germination temperature, germination substrate, and pre-treatments on germination
capacity of asafoetida seeds.
TP, BP, and S are Top of Paper, Between Paper, and Sand substrate, respectively.
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Figure 5- The effect of germination temperature, germination substrate, and pre-treatments on the

germination rate of asafoetida seeds.
TP, BP, and S are Top of Paper, Between Paper, and Sand substrate, respectively.
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Figure 6- The effect of germination temperature, germination substrate, and pre-treatments on germination

uniformity of asafoetida seeds.
TP, BP, and S are Top of Paper, Between Paper, and Sand substrate, respectively.
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Figure 7- The effect of germination temperature, germination substrate, and pre-treatments on mean

germination time (MGT) of asafoetida seeds.
TP, BP, and S are Top of Paper, Between Paper, and Sand substrate, respectively.
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Figure 7- The effect of germination temperature, germination substrate, and pre-treatments on AUC of
asafoetida seed germination.
TP, BP, and S are Top of Paper, Between Paper, and Sand substrate, respectively.
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