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Table 1. Analyses of variances of the seed pre-treatment effect on some safflower germination
characteristic under salt and drought stress

[ERCSRV ST HIESRWIN sy Length Jjsb A el
. o Germination 3ial axals
Ol i e 35k, [ i R
SOV df Water percentage  Germination dradiy, azadlo Seedling
uptake rate Radicle Plumule vigour
percentage index
(S) s ggStress 1 103.63™ 5546.0 1068363'0 12.44™ 2.2 978492.5 ™
)W&Pretreatment ok ok *ok *ok *k *k
’ P 3 63.11 158.8 30224.4 34.58 49.41 3319353
L mhawStress level - - ” ” - ",
0L 4 92.5 7852.4 1001590.3 18.6 77.28 5425199.0
SxP 3 19.53" 389.9™ 49293.6™ 1.81™ 0.13ns 308418.2™
SxL 4 10.51s 5337.0™ 486391.2™ 0.24 »s 0.87" 548887.9™
LxP 12 63.83™ 133.5™ 6623.9" 6.63™ 3.69™ 109150.0°
SxPxL 12 56.49™ 221.2" 9021.6™ 1.41™ 0.34" 334857.1™"
> Error 120 7.21 34.7 3372.4 0.37 0.14 932
CcV 6.8 6.7 7.4 1.2 1.8 3.2
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Table 2. Water uptake of safflower treatment by water (Hydropriming), Sodium chloride (Halopriming),
Potassium Nitrate and control under different water potential caused by Sodium chloride and PEG

o ol Seed pre-treatment , & ;o5 i
Water control sals Sadl 90 Szasl gl pely ol
potential Hydropriming Halopriming KNOs3
(MPa) RERWIRVINLY PEG RERWINVINLY PEG PERWIRVNLY PEG PERWIRVNLY PEG
0 47.03b 47.03% 48.542 48.542 46.79¢ 46.79¢ 48.29® 48.29®
-0.3 43.65¢ 37.57i 46.11¢ 42.42¢f 43.60° 40.61M 45.49¢ 41.66'
-0.6 40.86¢" 33.33! 43.60¢ 36.30ik 42.54¢t 37.508 43.54¢ 35.44k
-0.9 39.85hi 29.10" 42.62¢ 33.62! 40.61¢0 33.02! 40.55¢h 30.57™
-1.2 35.70k 27.29° 39.22 32.61! 36.22% 30.22m0 35.93k 29.37mn

d.f=120, LSD=1.41
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Table 3. Germination of safflower treatment by water (Hydropriming), Sodium chloride (Halopriming),
Potassium Nitrate and control under different water potential caused by Sodium chloride and PEG

o ol Seed pre-treatment ,d& ,le.5 i
potential control Hydropriming Halopriming KNO3
(MPa) w5 PEG PURWRVN (Y PEG PERWRVRLY PEG w5 PEG
0 1002 100 1002 100 100 1002 98ab 9820
-0.3 95abe 963b¢ 1002 98ab 100 963b¢ 97:b 9820
-0.6 88def 90cdef 1002 96abc 953bc 92bcde 96abc 983b
-0.9 86°te 44 1002 841 85 74h 95abe 66
-1.2 80¢eh 9! 967 41k 80¢eh 44 8gdef 37k

df=120, LSD=6
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Table 4. Germination rate of safflower treatment by water (Hydropriming), Sodium chloride (Halopriming),
Potassium Nitrate and control under different water potential caused by NaCl and PEG

o ol Seed pre-treatment ,d& ,le.5 i
potential control Hydropriming Halopriming KNO3
(MPa) PERWIRVIN(Y PEG PURWIRVN (Y PEG PURWIRVN (Y PEG PERWIRVNY PEG
0 961.9% 962.1% 949.78b¢ 950.18b¢ 981.9* 982.32 956.4% 955.93
-0.3 938.2-f 833.11 948.22d 940.0%¢ 940.3%¢ 903.3¢f 947 3ad 909.8¢
-0.6 923.2>¢ 788.6% 943.3%4d 892.3¢h 898.41eh 837.78 910.8¢-¢ 861.5M
-0.9 788.0% 662.2™ 924.3b¢ 805.7k 840.61 741.4! 908.4d-¢ 814.3ik
-1.2 558.1" 54.91 894.0¢" 237.8p 806.4i 310.9° 723.9! 241.0p

df=120, LSD=41.2
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Cable 5. Radicle length of safflower treatment by water (Hydropriming), Sodium chloride (Halopriming)
Potassium Nitrate and control under different water potential caused by NaCl and PEG

Seed pre-treatment 3, )le5 i

ey el LTI Sl nslle iy i
ol control Hydropriming Halopriming KNOs3
Water
potential ., IS  PEG  mow S PEG PURWARN PEG PURWARN 3 PEG
(MPa)

0 62.6" 62.6" 108.32 108.32 95.8" 95.8° 79.84 79.84
-0.3 66.68 55.6 85.5¢ 88.0° 81.0¢ 76.1¢ 69.6' 59.11
-0.6 38.1" 37.6™ 72.7¢ 55.1 47.5% 49.6 42.4m 49.0%
-0.9 28.2% 13.2! 48.6 26.7" 30.8p4 14.4' 34.20¢ 23.0°
-1.2 14.0t 2.1V 37.5% 2.3w 29.5% 3.9w 29.2% 5.6¢

df=120, LSD=3.4
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Table 6. Plumule length of safflower treatment by water (Hydropriming), Sodium chloride
(Halopriming), Potassium Nitrate and control under different water potential caused by NaCl and PEG

Seed pre-treatment 4, Lo i

O st aals Sirilrg e Sl psle iy Sl
ST control Hydropriming Halopriming KNO;
Water

potential  NaCl  PEG NaCl PEG NaCl PEG NaCl  PEG
(MPa)

0 43.6°  43.6° 63.6° 63.6* 43.3¢ 43.3¢ 42.5¢  42.5¢
-0.3 34.0f 15.1! 42.5¢ 35.9¢f 36.7% 21.8 38.6¢ 244"
-0.6 16.1! 4.54 29.48 12.8m 17.24 8.50P 19.51 6.97
-0.9 10.4" 0.0" 19.3k 0.0" 12.6™ 0.0 18.8% 0.0r
-1.2 7.0P 0.0" 18.4 0.0" 11.1mn 0.0 15.0! 0.0r
df=120, LSD=2.1
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Table 7. Seedling vigour index of safflower treatment by water (Hydropriming), Sodium chloride
(Halopriming), Potassium Nitrate and control under different water potential caused by NaCl and PEG

Seed pre-treatment & o5 oy

O it aals S CUUN JRPIRW: Siaslpglla ol s
) control Hydropriming Halopriming KNO3
Water
potential  NaCl PEG NaCl PEG NaCl PEG NaCl PEG
(MPa)

0 97201 9720% 17190° 171907 13910° 13910° 11985¢ 11985¢
-0.3 9557¢ 6823 12800° 11788¢ 11770¢ 9398¢ 10476° 8183h
-0.6 4769 3780mme 10210°f 6518 5291k 5343k 59231 5366%
-0.9 3315° 581 78901 2243p 3561 1066 4199 1518
-1.2 16809 66" 5421% 93t 3368° 171% 3890mn 204"

df= 120, LSD=491.6
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Abstract

To study the efficiency of three priming methods to increase salt and drought stress resistant of
safflower in germination and early growth, a laboratory experiment was conducted as factorial arranged in
completely randomized design with four replications in seed laboratory of Iranian Plant Protection
Research Institute. First factor was kind of stress include salt and drought stress, second factor was
priming method include hydropriming (treated with water for 6 h), Halopriming (treated with NaCl 100
mM), KNOs (0.5%) and no priming as control and third factor was water potential include 0.0, -0.3, -0.6, -
0.9 and -1.2 MPa. Too, salt and drought conditions caused by NaCl and PEG respectively. Results showed
that both stresses inhibited water uptake, germination percentage, radicle and Plumule length and seedling
vigour index, but this criteria significantly were higher in NaCl than PEG at the same water potential. All
of three used priming treatments increased germination and seedling growth under salt and drought
stresses. By increase of stress intensity, efficiency of priming methods increased too. Hydropriming was
more effective than other priming to decrease salt and drought damage in germination and early growth
stages and it is suitable and low cost strategy.
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