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Impacts of priming on germination and vigor of safflower (Carthamus
tinctorius) seeds during artificial deterioration

Abdolhosein Rezaei', Farshid Ghaderi-Far*', Hamid Reza Sadeghipour’

Extended Abstract

Introduction: Safflower seeds are rich in unsaturated fatty acids with a high capacity for peroxidation,
which have a high potential to reduce germination and seed vigor during the storage period. Therefore,
Introducing appropriate methods to preserve or improve their germplasm during storage would be
advantageous. The aim of this study was to investigate the effects of seed priming on germination and vigor
of safflower seeds (Sofeh and Sina cultivars).

Materials and Methods: A three-factor experiment was conducted in a completely randomized design
with three replications before and after artificial deterioration. The experimental factors included controlled
deterioration of seeds at 45°C in six levels (no deterioration, 1, 2, 3, 4, and 6 days) and priming in four levels
(no prime, hydropriming, salicylic acid 50 mg/l and sodium chloride 5 percent).

Results: Artificial aging strongly and linearly reduced the germination ability of safflower seeds, and
germinability and seed vigor reach zero in a time interval which lasts between 2.5 to 4.5 days (depending on
the treatment and the investigated trait). The use of priming prior to artificial aging was more advantageous
than priming after artificial aging. In addition, priming with salicylic acid was more useful compared to other
priming treatments.

Conclusion: Priming of safflower seeds before storage would result in the extended shelf-life of the
stored seeds while also preserving the seed germination potential.

Keywords: Controlled deterioration, Safflower, Seed enhancements, Seed Priming, Seed vigor.
Highlights:

I- The effect of priming on germination and vigor of safflower seeds before and after artificial
deterioration was compared and investigated.

2- The effect of priming before and after artificial deterioration on the improvement of safflower seed
quality varied in different cultivars.
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Table 1- Analysis of variance for effects of cultivar, priming, and aging on normal seedling percentage,
germination rate, and longitudinal and weight growth rate of safflower during artificial deterioration (In this
experiment, seed deterioration was carried out prior to priming).

(Mean square) oo o . Sls

Sl e el S sw:;j ujib eitadinl q:gfdﬁ gt
S.0.V 6(; f) Normal seedling ~ Germination rate ce gl?ogw?l? ill?el mna e;mlvrvltghvgf t
Cultivar (C) o3, 1 1393%*%* 0.001** 0.21%* 1.66**
Priming (P) Siweyly, 3 240% 0.001%* 0.04% 0.007%*
Aging () Jls; 5 18179%* 0.16%* 4.85% 2.40%*
PxC 3 103** 0.0003"™ 0.001™ 0.01%*
AxC 5 276** 0.001** 0.05** 0.2%*
AxP 15 138** 0.0003* 0.03** 0.005**
Cx PxA 15 80** 0.0002™ 0.01%* 0.004**
E alosl s 96 1.80 0.0001 0.001 0.0003
ITor
Sl e pd o 5.49 11.36 7.95 5.50

CV%

Ao o Hlas |y duoys Vg 0 Jleil mobaw 10 (5,l5 cixe g (5 )ld cime pae b e ¥ g

*

ns, *, and ** indicate non-significance and significance at 5% and 1% probability levels, respectively.

*

qns
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Figure 1- Changes in the percentage of normal seedlings and rates of germination in seeds of two

safflower cultivars (Sina and Sofeh) in response to deterioration period and types of priming (In this
experiment, seed deterioration was carried out prior to priming).
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Table 2- The parameters obtained from fitting the segmented model to the data related to normal seedling percentage,

germination rate, seedling longitudinal growth rate, and seedling weight growth rate shown in Figures 1 and 2.

C. tinctorius (Sofeh) C. tinctorius (Sina)

Slaw
Traits

Priming

a(bs cwl)

b (lae 5l 22)

¢ (L5 o ahi) R?

a (L3 cud)

b (lae 51 o259)

C (pisyz abai)

RZ

b azalS we s
Normal seedling
percentage

$3ly> Ly
Germination
rate

azals
Seedling
longitudinal
growth rate

TR
azals
Seedling weight
growth rate

w9
Non- primed
INUTPPRe
Hydroprime
e S
Sodium
Chloride
Sl sl
Salicylic
acid
mln oo
Non- primed
USSR
Hydroprime
ISESIR)
Sodium
Chloride
Sl sl
Salicylic
acid
ESUTRRYEY
Non- primed
ISR
Hydroprime
IR
Sodium
Chloride
Sl sl
Salicylic
acid
ISUTIRIAY
Non- primed
INUSTPRe
Hydroprime
ISESIE)
Sodium
Chloride
Sl sl
Salicylic
acid

-24.67+7.33

-18.93+3.60

-19.46+2.55

-18.53+2.45

-0.019+0.003

-0.025+0.006

-0.024+0.006

-0.024+0.006

-0.3540.11

-0.33+0.06

-0.344+0.05

-0.26+0.07

-0.154+0.04

-0.14+0.04

-0.099+0.03

-0.095+0.02

63.33£9.46

64.40+6.74

59.20+4.78

60.79+4.58

0.053+0.004

0.069+0.007

0.065+0.007

0.065+0.007

0.99+0.14

1.14+0.12

1.07+0.10

0.95+0.13

0.55+0.08

0.53+0.08

0.49+0.09

0.47+0.09

2.56+0.57 0.93

3.40+0.51 0.96

3.04+0.32 0.97

3.28+0.34 0.98

2.73+0.38 0.97

2.72+0.50 0.96

2.63+0.48 0.96

2.73+0.51 0.96

2.84+0.70 0.94

3.41£0.53 0.96

3.12+0.41 0.96

3.58+0.78 0.92

3.55+0.77 0.92

3.59+0.81 0.92

11.27+0.75 0.91

8.78+0.81 0.91

-21.33+£2.68

-22.4+2.11

-19.6+2.48

-17.733+£3.71

-0.013+0.002

-0.017+0.003

-0.023+0.005
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-0.29+0.034

-0.33+0.041

-0.29+0.049

-0.30+0.025

-0.22+0.022

-0.24+0.035

-0.21+0.034

-0.26+0.036

72.66+5.03

75.6£3.95

63.73+4.65

74.13£9.10

0.043+0.003

0.052+0.003

0.059+0.007

0.053+0.008

1.05+0.063

1.22+0.077

1.13+0.093

1.11+0.047
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1.04+0.086
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3.40+0.34

3.3740.25

3.2540.33

4.18+0.85

3.12+0.38

2.93+0.38

2.56+0.49

2.69+0.92

3.62+40.33

3.68+0.36

3.84+0.51

3.62+0.23

4.34+0.42

4.26+0.59

4.18+0.67

4.10+0.55
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0.99
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0.97
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Figure 2- Changes in the seedling longitudinal growth rate and seedling weight growth rate of two
safflower seed cultivars (Sina and Sofeh) in response to deterioration period and types of priming
(In this experiment, seed deterioration was carried out before priming).
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Table 3- Analysis of variance for the effects of cultivar, priming, and aging and their mutual effects on
normal seedling percentage, germination rate, seedling longitudinal growth rate, and seedling weight growth
rate of safflower during artificial deterioration (in this experiment, the seeds were first primed and then

deterioration was performed on them became).
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A JUUEL i SEOY byl az o ’ A o o C .
SOV af Normal Germination  Seedling longitudinal ~ Seedling weight growth
T seedling rate growth rate rate
. ™) 1 5476%** 0.00001™ 1.42%* 0.35%*
Cultivar (C)
c.i'....o.ﬂ).;‘
o T 3 573%* 0.001* 0.13%* 0.06**
Priming (P)
‘ .
. Jls3 5 16896** 0.012** 3.99%* 3.62%*
Aging (A)
CxP 3 265%* 0.0004"™ 0.05%* 0.04%*
CxA 5 808** 0.004% 0.01%* 0.2
PxA 15 163%* 0.0007™ 0.06** 0.01%*
AxPx C 15 78** 0.0009* 0.01** 0.01**
ooyl glas
el 9% 8.68 0.0004 0.001 0.0006
Error
i . R
Sl .30 125 12.22 18.55 10.67 6.22
CV %

*

o e Gl |y a0 ) 50 Jlis !zl 48 (g ylo sixe g (50 e pas o ey FE
ns, *, and ** indicate non-significance and significance at 5% and 1% probability levels, respectively.

oy b o & cul odls astie (pizmed

GBS b eS| 5T sla 3] cdled cgins
aboe 2l 55 5lanSTly 5 sbgennd anST g
5 Jbwls esljaadd YA LSKes 5 6 m)

5 laglacst sl cldls als

FARA AEPRANCONS

e Colgd 50 LROS gz 51 56 suilognsST i
Sediss H Ay 5 Siallem Cell was als o
sesmas Jlss b 5o (VY (Sen 5 s ,08)
S YL Cusb,y g Syl dx s e o eyl

f . w . “- . &
gyl Glem)) 0S @l 1) (6 g, B 0S8 o
e pskiie a4 egian gy 5L (VVY ) Sen

25 Sl )5 jee Jsb sl (Se5 g9

2 Piri
3 Latifzadeh Shahkhali
4 Rehman Arif

= .

Jgy pipsh ol 1 el s el
aals woye wad el 4 e byl celas
Sy g (Job aby S p (Sl ey (o0le
L aS b a0l S5 sla,d azalS 59 o)
clie 1 Sy p eerae g 0y Jsb il
&}lw)osmgwlfgbo)ypﬂf&
oals (Y B Gl JSl) Soww; jho 4 Jlg; 5,
Ereas Jlsy b )o Hd a9 Sialer Colil e
OieeST slassS l (BU (S slalid g (logns
Sen g 'gile oo F (L) ol (ROS) b
(Y \F

!'Sano

*

ans



SIS b ydy s 9 (Fiaile il Soal il F1: ), e 9 (LS,

(Sofeh) (Sina)
100 100 e al
_ —— L iy B A
a, é 80 W P 2, é 80 weedenes b 25
3 EI' P ST 3 20 PR Y ¥ I
wE 6 R v £ 60
3 s 4
. 2 -2
‘3; ',_g 40 i T.E 40
' E 1 £
20 = 20
5 z
0 T | 0 ! a
5 6 5 6
(Sofeh) (Sina)
0.08 0.08 -
— — e
% i 0.06 e ;‘ z ng
y % - . Jw’“ 33 0.06 - oo i a8
3 = e e 8 _&- = oo dinal Sl
f\ E e e ! Sl 7 = wR
T E 004 5
- % 2
3 E % g
4§ 00 13 £
< O RIS
0 i T i ,'.. T i

0 1 2 3 4 5 6

(395) Jl95 2298
deterioration period (Day)

0 1 2 3 4 5 6

(3a5) Jlajy o998
deterioration period (Day)

) Sl sl s s 0599 Jobo @ gealy )3 OIS ado g Lo 68, 99 oyl (Siallsz S p g (b Azl ws s s Y JSS
Figure 3- Changes in the percentages of normal seedlings and rates of germination in seeds of two safflower

cultivars (Sina and Sofeh) in response to deterioration period and types of priming (In this experiment, seed
deterioration was carried out after priming).
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Table 4- The parameters obtained by fitting the segmented model to the data of germination rate, normal seedling

percentage, seedling longitudinal growth rate, and seedling weight growth rate shown in Figures 3 and 4.

C. tinctorius (Sofeh)

C. tinctorius (Sina)

Slas Sies Il ee)b ki) C 5 e,e) b alais) C
, e (5 a2 R (a0 2
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Iy 990
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Sl ]
S e 2040.89  49.78+1.14 2.48£0.08 099  -16.842.22 7245.44 4284054 097
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‘ .
09N 0.01320.001  0.04£0.002 3.14£025 098  -0.01320.001  0.039£0.001  2.98+024  0.99
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|
9% 20.015£0.006  0.05:0.01  347+1.14 083 -0.0101+0.0004  0.039£0.0008 3.91£0.013  0.99
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inati S -
Germination rate P 2 001920002 ATH 0 275:025 099 -0.0097:0.0005  0.039:0001 405020 0.9
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Sl ] .
S e 0.022£0.004  0.05:0.006  2.56£0.4  0.97 oo o000 0.035£0001 4108020 0.99
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‘ .
09N 0.2940.02  0.75:0.02 2584013 099  -0.20+0.02 0.79£0.04  3.80£033  0.98
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c i |
azalS Job ol Coy 9% 0.4040.03  1.0140.04 2.49+40.14 099  -0.54+0.07 1.5420.1 271403 0.98
Seedling Hydroprime
longitudinal growth o 2 038£0.01 0945001  2.47£0.04 099  -0.45:0.08 1.3440.1 280:03 098
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Sl !
S e 20.1940.02 0544002  2.844022 099  -0.28+0.05 1.1020.1 3.86£0.5  0.96
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‘ .
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Non- primed
[Py
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Seedling weight AT
growth rate o 20.32+0.01  0.99£0.02  3.04:0.09 099  -0.17+0.02 0.94:0.09  6.77+081 097
Sodium Chloride
Sl Al
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Figure 4- Changes in the seedling longitudinal growth rate and seedling weight growth rate in two
safflower seed cultivars (Sina and Sofeh) in response to deterioration period and types of priming
(In this experiment, seed deterioration was carried out after priming).
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