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Table 1. Seed dormancy elimination treatments

2 Dl s slo o ) S

Slgz sl slojless
Seed dormancy elimination treatments

Lazsl
Abbreviation

(control)sals

(250 mg/1 Gibberellic acid) ;] 5 p,5 Lo Y0+ Sy ol
(500 mg/1 Gibberellic acid) ;J » p,5 Lo b+ Sy ol
(750 mg/1 Gibberellic acid) ;J , p,5 Lo YO+ Sz ol

(1000 mg/l Gibberellic acid) yd 5 p,5 Lo Ve v+ Sy ol

(chilling for 7 days in refrigerator) Jlxse ;o 2oloymw j3, ¥

(chilling for 14 days in refrigerator) Jixsu ;o 2oloyw 55, V¥
Jse o asle,ws 59, YV (chilling for 21 days in refrigerator)

A S 000 Sl sl Jlady )3 (a3lep 5, ¥
(chilling for 7 days in refrigerator+ 500 mg/1 Gibberellic

S 000 Sdym sl o jo aole e 59, VT

T1
T2
T3
T4
T5
T6
T7
T8
acid) B

T10

(chilling for 14 days in refrigerator+ 500 mg/1 Gibberellic acid)

A SV S sl + e o caoleyw 9,V

T11

(chilling for 7 days in refrigerator+ 1000 mg/1 Gibberellic acid)

S S Voo S sl sy o (aolopw g, VT

T12

(chilling for 14 days in refrigerator+ 1000 mg/l Gibberellic acid)

Jlxsy 50 aolo 59, VP + Gugedos az 0 Fr slos b ol jo aids Y-
(30 min at 40 °c+ chilling for 14 days in refrigerator)

Fod S ke 000 Sy snl + s ;o 20k pus 59, VT Lugnds a0 ¥ éLe‘)L?uT)-l)o aads Y-

T13

T14

(30 min at 40 °c+ chilling for 14 days in refrigerator+ 500 mg/l Gibberellic acid)

i3s3 ghal olS (Si55lsd 50 5 (Sialex Slaogad )k Clyt S Gt oyl Sl () by 4325 Y Jou
Table 2. Analysis of variance for the effects of different seed dormancy breaking treatments on seed

germination and morphology characteristics of lavender

Slayyo Sk
MS
it e 70 Il Gl gl oSl e 22l ity b ezl b emalS 5 0
SWO V sl Germination Mean Germination Root Epicotyl Seedling
o df percentage germination time Index length length fresh weight
. )L:“ K 1417.17" 278.09" 23484.1" 0.26" 8.05" 0.001"
reatmen
ULas-
28 228.95 1.26 1447.67 0.07 1.17 0.0002
error
o
() &y - 35.22 7.25 32.75 41.36 33.36 35.15
CV

** Significant at the 1% probability level
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Table 3. Mean comparison of different seed breaking dormancy treatments on some seed germination and
morphological characteristics of Lavender

0A Gﬁf%b‘jl Slaw
Measured traits

y R eI A
o los @)“'ﬁf 22 Gy Sly> Syl (sl (ol 5 4?:°L.’.5 B3]
Treatments Germination Mean Gem:inaiion Root length Epicotyl Seedhng fresh
percentage  germination Index (cm) g length (cym) weight (g)
time (day)
Tl 22.67ef 10.84¢ 54.33de 0.58bcd 2.61bc 0.028b-g
T2 61.33a 4.36f 212.00ab 0.74a 5.0la 0.051abc
T3 70.67a 4.33f 244.00a 0.71bc 5.52a 0.057a
T4 70.67a 4.14f 246.00a 091a 5.06a 0.055a
T5 60.00ab 4.12f 209.00ab 091a 5.09a 0.055a
T6 52.00a-d 16.14d 97.67cd 0.93a 3.52ab 0.039a-¢
T7 32.00b-¢ 25.30b 44.00de 0.72bc 1.86bc 0.052ab
T8 42.67b-¢ 32.98a 57.67de 1.25a 2.75ab 0.038a-f
T9 61.33a 11.52¢ 191.00ab 0.76a 4.96a 0.046a-d
T10 29.33¢-f 23.93b 51.00de 0.61bcd 2.56bc 0.026d-g
T11 56.00abc 12.49¢ 152.67bc 0.14d 2.77bc 0.027¢c-g
T12 10.67f 25.29b 14.67¢ 0.21cd 0.78¢c 0.013fg
T13 25.33def 25.19b 36.67de 0.59bcd 1.92bc 0.017efg
T14 6.67f 21.00c 15.33e 0.22cd 0.82¢ 0.010g
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axy Fe Ol o dids Ye=T14 (poloyw 59, VF + ugeado az 0 Fo OT o aids ¥o=T13 ) » p 5o Ver s Sy

G pp S den 00 Sz sl olo s 59,V P gl
The non-common letters in each column indicate a significant difference based on Duncan test (p<0.05).
T1:non treatment, T2: 250 mg/l Gibberellic acid, T3: 500mg/l Gibberellic acid, T4: 750mg/l Gibberellic acid,
T5: 1000mg/1 Gibberellic acid, T6: 7 days of prechill in the fridge, T7: 14 days of prechill in the fridge, TS:
21 days of prechill in the fridge, T9: 7 days of prechill in the fridge+ 500mg/1 Gibberellic acid, T10: 14 days
of prechill in the fridge+ 500mg/l Gibberellic acid, T11: 7 days of prechill in the fridget 1000mg/l
Gibberellic acid, T12: 14 days of prechill in the fridge+ 1000mg/l Gibberellic acid, T13: 30 minutes at 40
degree water + 14 days of prechill, T14: 30 minutes at 40 degree water + 14 days of prechill+ 500mg/l
Gibberellic acid.
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Evaluation of different hormonal and temperature treatments on
dormancy breaking of Lavender (Lavandula angustifolia) seed
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Extended Abstract

Introduction: Lavandula angustifolia L. is one of the most important plants belonging to Lamiaceae
which has abundant use in traditional and pharmacological medicine. Lavender seed dormancy is one of the
problems in producing seedlings which increases seed consumption. In this regard, an experiment was carried
out to investigate different treatments for seed dormancy elimination of Lavender and measuring germination
and growth indices.

Materials and Methods: An experiment was conducted in a completely randomized design with three
replications at the Ecophysiology Laboratory of Karaj Institute of Medicinal Plants in 2018. The experiment
consisted of 14 treatments on seed dormancy elimination. The treatments included the control, hormonal
treatments (Gibberellic acid with 250, 500, 750 and 1000 mg/I concentrations) and Prechilling treatments (7,
14 and 21 days of refrigeration). The integrated treatments were 7 days refrigeration + 500 mg/l gibberellic
acid, 14 days refrigeration + 500 mg/l gibberellic acid, 7 days refrigeration + 1000 mg/1 gibberellic acid, 14
days refrigeration + 1000 mg/l gibberellic acid, 30 minutes at 40 ° C water + 14 days refrigeration, and 30
minutes at water 40 degrees +14 days refrigeration + 500 mg/1 gibberellic acid.

Results: The results showed that the highest germination percentage (70.67%), germination rate (24.26%)
and germination index (246) were achieved in 750 mg/l Gibberellic acid, and the highest epicotyl length
(5.09 cm), seedling length (6.23 cm) and seedling fresh weight (0.57 gr) were produced with 500 mg/l
Gibberellic acid. Also, the lowest mean germination time (MGT) (4.12s day) was obtained in 1000 mg/l
Gibberellic acid treatment. Also, 7 days of refrigeration + gibberellic acid at 500 mg/l treatment had no
significant difference with the other concentrations of gibberellin treatments. Therefore, low gibberellin
concentration with 7 days of prechilling had the same effect as higher gibberellic acid concentrations. In
addition, 14 days of refrigeration + 1000 mg/I gibberellic acid treatment and treatment of 30 min in water at
40 ° C +14 days prechilling + 500 mg/1 gibberellic acid produced the lowest shoot (0.78, 0.82 cm), seedling
height (0.99, 1.04 cm) and fresh weight (0.013, 0.01 gr) that showed the negative effects of increased
prechilling time and water at 40 ° C,

Conclusion: It was finally found that the lavender seed dormancy type is physiologically non-deep and
moderate and Gibberellic acid is a suitable substitute for prechilling. The best treatment was gibberellic acid
with a concentration of 750 mg/1 to break the dormancy of lavender seeds.

Keywords: Germination indices, Gibberellic acid, Prechilling, Transplant

Highlights:
1- Gibberellic acid is a good substitute for prechilling in seed dormancy elimination of lavender.
2- Breaking the dormancy of the lavender seeds is necessary for producing seedlings from the seeds of
this plant.
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