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Introduction

Kelussia odoratissima Mozaff is a native species of Iran which is a rare and endangered species. It grows as
a wild in cold and mountainous bioclimatic and is used in traditional medicine to treat various diseases such as
cardiovascular disease, gastric ulcer, respiratory and intestinal inflammation. The change of status from
dormancy to germination can be eliminated by using some treatments in accordance with the natural conditions
of the mother base habitat. However, some physiological needs of dormant seeds can be met by scratching
(mechanical and chemical), washing in running water, dry storage, cold and humid conditions, light, smoke, and
plant growth regulators. The aim of this study was to investigate different strategies including pretreatment,
leaching and constant germination temperature on seed germination characteristics and Kelussia seedling
growth.

Materials and Methods

The experiment was conducted in Petri dishes at Seed Technology Laboratory of Agricultural Sciences
Faculty of Shahed University. K. odoratissima Mozaff seeds were collected from their natural habitat in
Fereydounshahr, Isfahan province in 2019.

This study was performed in the Crop Physiology and Seed Technology Laboratories of Shahed University,
Faculty of Agricultural Sciences, from 23.09.2019 to 22.11.2019. The cultivation was in Petridish at constant
germination temperatures after priming and leaching. The experiment was performed as a factorial experiment in
a completely randomized design with three replications. Each replication included 36 Petridish and 20 Kelussia
seeds were planted in each petri dish. Experimental factors include constant germination temperatures (1, 5, 10
and 15°C), duration of rinsing with running water at 15°C (24, 48 and 72 h) and hormone pretreatment with
gibberellin (0, 250 and 500 ppm). Before applying the hormonal pretreatment and temperature, the seeds were
washed in running water in such a way that seeds were placed in a strainer that was not immersed and water
flowed on the seeds for the specified periods of time for this treatment. In this case, germination inhibitors were
washed from the seed surface. According to the test period and laboratory conditions, the laboratory temperature
could be controlled at 15 °C with a thermometer and cooling devices. Then, for hormonal pretreatment, the seeds
were placed in containers containing gibberellin solution with concentrations of 0, 250 and 500 ppm and
refrigerated at 4°C for 72 h. After washing the seeds, 20 seeds were placed in Petridish with a diameter of 10 cm
and a height of 2 cm on Whatman filter paper No. 1 and at temperatures of 1, 5, 10 and 15°C with 16 h of light
and 8 h of darkness passed. Due to the fact that germination in seeds grown at this temperature at 15°C was zero
in all treatment compositions, it was excluded from statistical analysis. To analyze the data variance, the SAS 9.1
statistical software was used. The comparison of means of traits was performed using the Duncan test at 5%

1 and 2- Ph.D. Student and Associate Professor, Department of Agronomy and Plant Breeding, College of Agriculture
and Medicinal Plants Research Center, Shahed University, Tehran, Iran, respectively.

(*- Corresponding Author Email: omidi@shahed.ac.ir)

3- Associate Professor of Department of Agronomy and Plant Breeding Sciences, College of AbuRaihan, University of
Tehran, Tehran, Iran


https://jhs.um.ac.ir/
https://jhs.um.ac.ir/
https://jhs.um.ac.ir/
https://doi.org/10.22067/JHS.2021.60204.0
https://doi.org/10.22067/jhs.2021.73715.1111
mailto:omidi@shahed.ac.ir

VFed b F o lads FF ula ((55)9liS @abuo g pole) SLEL pole 425 £AY

probability level.
Results and Discussion

Germination traits, growth indices and physiological parameters of seedling photosynthetic pigments under
the influence of leaching, temperature, gibberellin and the interactions of leaching in temperature, leaching in
gibberellin, temperature in gibberellin and the combination of leaching treatment x temperature x gibberellin
showed significant differences. The results showed that the optimum germination temperature was 1°C and
about 54% of seeds were able to germinate at this temperature without using any pretreatment. However,
pretreatment of seeds at a temperature of 1°C with gibberellin at 250 ppm and washing for 72 h increased the
germination rate to 65%. It has also been shown that treatment with gibberellin at 250 ppm seedling length and
gibberellin at 500 ppm improves seedling fresh and dry weight in three leaching treatments at 10°C. Chlorophyll
and carotenoid content of seedlings was observed in the combination of 24 hours leaching treatment, temperature
of 5°C and gibberellin priming of 500 ppm. Due to the wide variety of species of Apiaceae and also the variety
of type and depth of sleep, various treatments to break dormancy and stimulate seed germination of plants of this
genus have been proposed, the most important of which are wet and gibberellin. It should be noted that the
germination ecology and appropriate treatments to break dormancy in different plant species, plants of the same
family, same species and different ecotypes of the same species can be completely different.

Conclusion

According to the results of this study, seed treatment with 72 hours of cold water washing, 1°C and
gibberellin pretreatment with a concentration of 250 ppm was able to show the highest germination percentage to
achieve High germination is recommended. In addition, at 5°C under gibberellin pretreatment and leaching
showed a relatively high germination percentage. Accordingly, gibberellin hormonal pretreatment at low
temperatures was effective in achieving more germination under priming conditions. Is. On the other hand, a
concentration of 500 ppm gibberellin increased seedling weight and photosynthetic pigments. In general, a
temperature of 1°C followed by a temperature of 5°C was effective in increasing the germination of celery seeds
and was able to record better results. Also, the suitable seedling growth temperature for mountain celery is 10°C
and the application of Gibberellin hormonal pretreatment improved the growth characteristics of Kelussia
seedlings.
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Figure 2- The interaction effect of temperaturex Leaching x Gibberellin on seedling length of K. odoratissima (DMRT,
p<0.05)



IPe) s oY 05lad FF alr (55 y9laS @ulio 5 pole) (Sl psle 4 pi Vo

ot Orzen 5 bod ol 33 )5 sleaalS g o Jio
a5 |y adgl ady) lapiunpo (Joho mudl Glie Gl > (y50)92
Ay 54 S (0 0L 1) Bgd e (Jsbo Ay ol 4 e
AU o azalS Job (Il L bl 5 azalS s ual33l
Yousefi et al., ) l,LSen g o wg Abb oy o e jio
059 Ol Ecely Sgnyen Siayly 45wl )5S (2021
-2 45 255 0 (EChinacea purpurea) 5,5 jw (slaaxals
Jlosl 51 )3 ammals’ 159 Gl ol Gingh ol @l b b,
J3b 5 (Salie slaculd o5 Jds 4 Y] ologd iy
by (mloy Sl (gw)p b (phigh (b izen Ml i
olesiz lgls 5l (egy ol azalS ub) Clas gl
5 4olS Job) aals ub) clagasls p3 il oS 515
a2V gled g el VY o &y (il Jlas ) (a5lS 59
buwg Ol yuin ole Jus 4 g o yel ol el Cows 31,5 55l
o8l G a8 a8 (lag) VLl g Jeb 38l 5 (L)

(Afzaligroh et al., 2018) 55 0 azals ub, sla jasli

0.6

A m1°C @5 °C 010 °C

azals 7 oy j9

Seedling fresh weight (gr)

A
e B et o)

Leaching time (h) * GA3 (ppm)

azals SLES o9

Seedling dry weight (gr)

aabs SuA 9 5059
€9 dopy N Jletol gdaw 53 (ls” azalS Sis 5 505
B @il g opd e Hledi i (2adsl ((Siale> cull glod I
Veosbed 3 aomlS 150js () Jgiz) €85 )18 Wl 4 4w
P azalS 5 (s (SeS oraen g p)S /0 bl oy
Ot Jles! (g 9 (gl Csl VY 015 il a0 S slood
Solos Sy ol 3 lzmed el Canty e (y90)90 Jloss
dulie poln b (A-Y USCD) Cowl odgy jIo pme Sl 35
8,5 )18 S5 slalest 1 cod aalS K3 gy Sk
2,8 salin celw VY u’?‘“" P ol ) Slus cpl b o
2, S saaliin olg oo 3,8 il da ) SO slod )3y p S
sled g e slesii pliais B0 sl Gloj caclio VY
oS laazals b glod duy oo iy (B-Y ) cusly

=] °CE5 °CO10 °C

24 48 72

S # s Ol

Leaching time (h) * GA3 (ppm)

B b5 azals (B) Suis 5 (A) 5 (159 2 o e X (et xlod il 1Y UL
Figure 3- The interaction effect of temperaturex Leachingxgibberellin on seedling fresh (A) and dry (B) weight (DMRT,
p<0.05)

4 i Job padls e cp 5 plige 000 ol Jlesiie
S5 AU o,k a Sy padls (AY JS5) b eanlis
5 oSl s K il slod el VY gl (5 o
Sogled s 1y ylade cn Fote pliace YO+ ol lesin
At (S ol oles oS ol el 30l e a2y
lod 3 Hin A Sig padlh Hlade Lials g el (3 iy
Veogled g Pl 800 o el 5 315 ol 4200 -
o=l 3l odel oty gl L(B-F JSs) s osmbie 5,5 il 4y
4 S (Sharifi et al., 2017) I}l Son o b Gudos b gl
3l Clogad (59) 2 (Bilopw 5 oy ety 156
255 85 29, ol oz Jh 4y (aSls 5 el W) Oy
05931 (Carum carvi L.) ol o ; (Kelussia odoratissma)
I, (Ferula gummosa Boiss) 4=, 4 (Ferula assafoetida)

35290 (glo s dlge jlade o )18 (sla)kae 5 Jelgs I (S

w9 598 slaazals jhdiul 5yl cly pd ol &l )
Sloy 33 0lg 0 ol dlwg 4 b aS o)l (55 @ zlas
CoS )l 4z (9 5 ok LAl Clio 29b (el )y )3 dgrse
13 Led ol 131 el e Jlosiig g bod mpis] (ool 1
9 o ledigtn 3 (ol (ol Jlosiin 5 Led (il
I8 o) S Jleinl gaws )3 e Hled i g (29l 53 Lo
a4 SO sled o (1She awlis s 3b () Jods) 18,5
VO oy Slesihe 9 gl el VY loj e b o1, ol
el Coty Hin aty Job (sl pytde w5 4 plia
Jlesl g ogiol celo YV ¢ 31,5 bo an ) Ve slod ) Cpiomen



Vol alilosl Lyl jo (o295 (S 4Bl (g imgid SAIIISS ) g oy (sl aS L )3y S4ila (55 lwdionts oK 3 Sk

Slagygeygn Aoy 4 Gomwlinnsly s I Lol Sl cla S50, 1) slagygeygn sled i ) chllae Kiledls 1,8 )y 3)90
120 Wi°C HS °C _ 0300 g miCc ms e
g S o5
100 5 0250
3 & 3
4 =g 4 T 0200
é § § z 0.150
W= 00 - t‘5 15
™ gﬂ 5 0.100
3 40 + 2
o % = 0050
3> EL ; ¥ ;%' 0.000
3 =
Oy et e Oy sl e
Leaching time (h) * GA3 (ppm) Leaching time (h) * GA3 (ppm)

GBS 55 pir 4k a5 Job bl 2 ol e x o2 geie] xlad il 1€ JSUS
Figure 4- The interaction effect of temperaturex Leachingxgibberellin treatments on length (A) and weight (B) index of seed
vigor of K. odoratissima (DMRT, p<0.05)

P oS s Filr Ol el S 9 arguinl dod GIST il lg 4525 - Jgs
Table 2- ANOVA for the effects of temperature, Leaching and Gibberellin on Kelussia odoratissma Mozaff. characteristics of
seed germination
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2
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ol % L
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oy X gl X Lo
Temperaturex Leaching 8 6.49" 4.51m 2.01m 0.50m 0.80m
xGibberellin
s 54 5.62 3.90 1.73 0.43 0.06
Error
Syl b - 26.11 17.46 8.75 3.51 1.25
CV (%)

#% NS
¢

oy 0 g ) Jlain] paw )3 (g5 gime (gl gime pis s 4 F g
s **and *: non-significant, significant at p<0.01 and p<0.05, respectively
T10, T25, T50, T75 and T90: time required to obtain 10, 25, 50, 75 and 90% of geminated seeds expressed in hours, respectively.
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Table 3- Comparison of the average effect of temperature and Gibberellin on germination traits

Vo U oloj o3 Yo U by o por U yly  aedVo U yb; Wt T RS
L R - _ _ o .
Temperature  Gibberellin il w0y il il ler il
T10 T25 T50 T75 T90
0 12.63bc 15.53hc 20.35hc 25.17hc 28.07bc
1°C 250 ppm 10.14d 13.45d 18.96d 24.48d 27.79d
500 ppm 8.73d 12.27d 18.18d 24.09d 27.63d
0 12.69bc 15.58bc 20.38bc 25.19hc 28.07bc
5°C 250 ppm 9.22d 16.68d 18.45d 24.22d 27.69d
500 ppm 10.88cd 14.07cd 19.38cd 24.69cd 27.87cd
0 14.70ab 17.25ab 21.50ab 25.75ab 28.30ab
10°C 250 ppm 15.28a 17.73a 21.82a 25.91a 28.36a
500 ppm 14.69ab 17.24ab 21.49ab 25.74ab 28.29ab
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The same letters among cultivars within the same column are not significantly different (Duncan test at 5% significant
level).
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Table 4- Comparison of the average effect of temperature and Leaching on germination traits
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Temperature Leaching 110 Tos s 175 &
T50 T90
24 h 11.50b 14.58b 19.72b 24.86b 27.94b
1°C 48h 13.52ab 16.26ab 20.84ab 25.42ab 28.16ab
72h 6.48c 10.40c 16.93c 23.46C 27.38c
24 h 14.34a 16.95a 21.30a 25.65a 28.26a
5°C 48h 13.46ab 16.22ab 20.81ab 25.40ab 28.16
72h 5.00c 9.16c 16.11c 23.05¢ 27.38¢c
24 h 14.67a 17.23a 21.48a 25.74a 28.29a
10°C 48 h 15.13a 17.61a 21.74a 25.87a 28.34a
72h 14.86a 17.38a 21.59a 25.79a 28.31a
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The same letters among cultivars within the same column are not significantly different (Duncan test at
5% significant level).

Jold aomalS gy slaoj S5 (Sofsde b Clio s g 1S s e



VoY alilol Ll jo (o295 (S 4Bl (g imgid SAIIISS ) g oy (sl aS L )&y (S34ila (55 lwdionts oK 3 Gk

Sy o libl g osly i3 a1l Sy pdaw g 0l olS Ay
BLS sjtiwgid dge g 0rd gl Jole )5 jiy Sy 4 i
J(Rostami et al., 2018) ua> o 45 4 |y yid Ad, 05! 50
Abbaspour and Rezaei, ) oLs; 5 yomwbe slaadl 3L
9b @ Jdg)ls lgiee GialjEl carge oy 6)4 o (2015

5 o) e b 9Byl (o) oL sladzalS JS
sl o a8 w0 5,35 (Rostami et al., 2018) | ,LSen
S Ftwgid (slao Sy lgime Gl cage b Stseal il
OLelS ) (sjiwgd ladliSS) (hlidlab ol (gl olS
gy ol il 1515 Loy 4ot Sirailyy ) Jol>
EL-) el plals 3 (sjtimgd sladliss) o Jdg )5 jasls

(Tayeb, 2005

o5 Posinn J (Slo osal s & il fy 425 Jyin ol
Jods) il o o> V Jlein! pdaws 55 1595,8 (glgime p L]
i\

i dod el b o U5 Jidg)lS o b oIS @ g IS
ot 0 el dod ) (gial Blize Sl g (e o
x Lod x oodal (63lod oS 5 g Oy Slosi bt 3 bod ey
200 i dopd Y maw 10 (o) me oy yus Hled i
lgme oy g lod e ogital ($ilos oS 5 4 2 b (D Jgi)
V¥ olej e )3 (yididen 32 p)S 9,50 YIVE (nSSla L) @ J89 1S
Pl B0 cdale ¢ 01, 5 Sl a3 0 0 clod ¢ gl cslos
oS sl a2 )3 Ve (slod g sl ol FA Jlas )3 5 05 ke
duglie (A-D JS3) c8l (il e el 38 pas
Slsme ol ot 5 o> gl (iSeny Sl (ke
0 lod weln VY oo 0 pgiol Hla S by oLis b Ldg IS
Plims 0 eble L o sl iy 5 315 (8l a2y
iy (ol 5 55,5 OV (5o 1) b g8 sl
JS8) casly (aals 31 pdpe Jlasl pas )3 9 b GalEl S
5 Lod gl (olog o5 (Sl duslio @l Jl 2] (B0
slome SaljEl S g ol 5l (Sl sl sy o Jlediie
58 Ly (e 5,5 VY ik ) S Lo lS
2908 S0k pliae 80 cdale ) Gy jles e clale
Sigaly (C-0 JS3) cdly (ials o e Jlosi st 2,08 pas
5 Sy e Gl el a3y gl Jolye 5 conl (S )4

(B55 b  agS (5 pihugid GBI Sion0 2 damil Sy g 2l clod 15T il ly 325 -0 S
Table 5- ANOVA for the effect of temperature, Leaching and Gibberellin on photosynthetic pigment contents of
Kelussia odoratissma Mozaff.Seedlings
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ms, ** and *: non-significant, significant at p<0.01 and p<0.05, respectively.
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Figure 5- The interaction effect of temperaturex Leaching xGibberellin on chlorophyll a (A), chlorophyll b (B), and total
chlorophyll (C) content of K. odoratissima (DMRT, p<0.05)
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Figure 6- The interaction effect of temperaturexLeaching xgibberellin on carotenoid content of K. odoratissima seedlings

(DMRT, p<0.05)
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