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Chl a= (12.25%Agg3.2 - 2.79%Ags.8)

Chl b= (21.50%Ags68 - 5.1%Age3)

Chl Total= (7.15%Ags32 + 18.71xAgsss)

Carotenoids = (1000xA,7, - 1.82x Chl a — 85.02xChl b)/198
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Table 1) Analysis of variance of summer savory traits affected by different levels of salinity stress and seed priming

Mean of squares

— germination  germination  germination rate germination standard deviation germination . - longitudinal ——
SOUITES @R s time rate coefficient variance of germination time homogeneity Ve vigor germination
Priming 3 1.1214** 0.0029** 29.3958** 0.5124** 0.0486** 0.0123** 1916.1242** 3304192.32** 134.25*
salinity 3 0.26d4ns 0.0007 ns 7.0625n.5 20.1999%* 2.9613%* 4.3328%* 252085432% 6453047 01 838 25+
Priming * salinity 9 0.1455n.s 0.0004 ns 4.1180 ns 0.1642 ns 0.0159 ns 0.0049* 757.4238** 2933783.11** 98.9166*
Experimental error 48 0.1478 0.0003 3.6875 0.0951 0.0091 0.0027 175.7437 757119.21 43.9166
CV (%) 8.52 8.57 8.57 13.59 6.58 8.23 24.75 13.31 9.97
n.s, *, ** respectively, meaningless and meaningful at 5% probability level and 1% 7Y 50 Jlex| CEM 23 b ame Ol g e LS 5w
Table 1 continued (\ Jgd> anlsl
Mean of squares
Source of variation df sr;zglriﬁ:] abnormal seedling stem length root length plant length stem dry weight plant dry weight plant weights
Priming 3 33.0833** 9.75* 17342.4483* 96.0141** 18649.0242* 0.0889* 34.0889* 0.1037**
Salinity 3 4105.0833** 2650.9166** 33215.29** 1180.9208** 45636.8875** 144.3422** 63.7212** 219.9012**
Salinity* Priming 9 11.25n.s 15.5277** 21591.5817** 228969** 21280.1736** 0.2678** 47.4949** 0.0827**
Experimental error 48 7.2083 2.625 6229.6946 1.9187 6208.9029 0.0335 14.7803 0.0108
CV (%) 12.37 14.01 16.61 10.68 12.11 4.20 16.18 1.8165
n.s, *, ** respectively, meaningless and meaningful at 5% probability level and 1% s gae 7Y 50 Jlaxl da“ 03 Gls gme b L5 4 ik R NS
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Table 1 continued (\ g aals!

mean of squares

relative water total chlorophyll

source of variation df swollen content (%) hard seed soft seed chlorophyll contenta  chlorophyll content b content carotenoid content
Priming 3 0.1214** 30.021n.s 32.25** 16.25** 20.5343** 4.0253** 35.2768** 2.5227**
Salinity 3 225.1872** 938952** 101.75** 21.4166** 433.9169** 34.7633** 705.7401** 41.1562**
Salinity* Priming 9 0.087** 25.3578n.s 10.6388* 10.3055** 13.3425** 2.3478** 25.0444** 1.253**
Experimental error 48 0.0099 20.5574 5.875 35 0.5426 0.101 0.2542 0.0527
CV (%) 171 5.06 24.08 27.97 13.55 17.06 6.91 14.18

n.s, *, ** respectively, meaningless and meaningful at 1 and 5% probability level Ol g ) 570 Jlx CEM D3Ol pme e 5 4y i G NS

o5 5 Ab ot 050 S50l slaadle (Y dpan
Table 2) Summer savory seed germination affected by salinity stress

oy QTR  guaon o TRl geinaton sundoceuatonol  germiation  vger ool reatue vt st
0 (control) 4.33b 0.2325a 23.25a 3.2848a 1.8106a 0.3087d 91.77a 1523a 91.81a 8.5207a
40 4.505ab 0.2237ab 22.375ab 2.8309b 1.6896b 0.3562c 73.063b 612.9b 91.009a 7.94b
80 4.575ab 0.2336 ab 23.374 ab 2.2549c 1.4916¢ 0.4687b 49.368c 494.5b 88.943 ab 6.4915c¢
120 4.6238a 0.2162b 21.625b 0.707d 0.841d 1l.41a od 0b 86.388b 0.3395d

A (gl e SMal 0 Jlel e 53 LSD (glasls i O3l illas Ot a5 S ke oy ghils gla Sl
The averages of common letters in each column do not differ significantly in LSD multi-domain test at 5% probability level
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Table 3) Summer savory germination and seedling growth indices under salinity and priming treatments

Factors hard seed soft seed normal seedling abnormal seedling seedling fresh weight seedling drought weight

Salinity stress (mM)

0 (Control) 115¢ 7.25¢ 36.375a 1.50d 842a 8.16a
40 11.0b 7.875¢ 30.625a 350¢c 783a 6.64 ab
80 1438 a 10.87b 19.75¢ 11.50b 6.37¢C 5.34 bc
120 20.75a 145a 0.00d 29.75a 0.32d 345¢
Priming

Control 8.12a 9.00b 20.87 ab 12.00 a 5.64 a 492b
Hydro- priming 5.87b 10.25b 23.25a 10.62 b 5.68b 5.73ab
GAs 6.13b 9.00b 22.50 ab 1237 a 5.75 bc 4.93b
Kno; 6.62b 12.00 a 20.13¢ 11.25ab 5.825¢ 80la

A (5l e BV 0 el e 53 S JBlas 0551 L Ostw o 53 S mie Gy > ghyls sla Kl
Means with the common letter(s) in each column has no significant difference with LSD test at 5% probability level.

Sogd P At gl o 05 szl A3 Gl S g S8 sadse (F Jpur

Table 4) Summer savory germination and seedling grodth indices affected by salinity levels

stem plant length total

Salinity lenath root length fresh stem stem dry root fresh root dry chlorophyll chlorophyll chlorophvil carotenoid

(mM) ; (mm) (mm) weight (mg)  weight (mg)  weight (mg)  weight (mg) content a content b phy content
(mm) content

0 (Control) 110.00 a 21175 a 131.18 a 7.575a 6.625 a 0.8325a 1.543 ab 11.799 a 3.5513 a 15.3538 a 3.550a

40 39.75b 16.275b 56.03 bc 7.113b 6.013 b 0.7300 b 0.634 b 7.301b 2.2513b 9.5513 b 2.275b

80 44.40b 13413 ¢ 57.81b 5.713¢c 4.800 c 0.6425 ¢ 0.548 b 2.635¢ 1.6475¢ 4.2825 ¢ 0.651c

120 0.00b 1.0125d 101lc 0.000d 0.00d 0.3212d 3.453a 0.000 d 0.000d 0.000 d 0.000 d

LI (5l pme D] V0 Jlez| cl:.w RSt Y EIRES 35031 GO g A S e iy o glyls Lgl.a‘;,:f.}l.f
Means with the common letter(s) in each column has no significant difference with LSD test at 5% probability level.
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Table 5) Summer savory germination and seedling growth indices affected by different priming materials

standard .
Priming germination germination germination germination deviation of gerrglnr;ztlon vigor longitudinal germination I:;egTh root length
time(day) rate rate coefficient variance gerrglrrgztlon homogeneity weighs vigor (mm) (mm)
Control 4.1633 ¢ 0.2412 a 24.125a 24849 a 15223 a 0.6025 b 44416 b 530.2b 65.75a 46 ab 16.0875 a
Hydroperim 4.7963 a 0.2087 ¢ 20.875¢ 2.1009 ¢ 1.4056 ¢ 0.6287 a 69.361 a 1331.2a 67.75a 95.88 a 13.7000 b
Gibberellic acid 4.4875b 0.2262 b 22.625hb 2.3463 ab 1.4792 ab 0.6237 ab 51.545b 398.4b 69.5a 26.81b 11.4500 ¢
KNO; 4.5888 ab 0.2200 bc 22.000 bc 2.1455 be 1.4156 be 0.6587 a 48.878 b 370.6b 62.75b 2546b  10.63750c

I (ol e BN 10 ez palas 53 Ml Bl O30T L Ostm o 53 S mie Gy ghyls gla Kl
Means with the common letter(s) in each column has no significant difference with LSD test at 5% probability level.

Table 5 continued 0 Jod> aalsl

plant fresh stem stem dry root fresh root dry total . relative

Priming length weight weight weight weight Bl GOl chlorophyll EEEETE] swo|ﬂ|en humidity
contenta content b content

(mm) (mg) (mg) (mg) (mg) content (%) content
Control 62.09ab 5.038 b 4413a 0.610c 0.511b 6.8013 a 2.5075a 9.3088 a 2.0275a 5.7245¢c 87.545a
Hydroperim 109.58a 5.075b 4.375ab 0.625 b 1.346 ab 45913 ¢ 2.0113b 6.6038 b 1.3825a 5.7658 ¢ 90.138 a
Gibberellic acid 38.26b 5.100 b 4.400 a 0.643 a 0.545 b 44188 ¢ 1.4375¢ 5.8575d 1.1900 ¢ 5.8382 b 89.826 a
KNO; 36.1b 5.188 a 4.250 b 0.649 a 3.774a 5.9238 b 1.4938 ¢ 7.4175b 1.8762 a 5.9228 a 90.138 a

LIS g5l pme D] V0 Jlez| C]a“ 53 | sl G530 b Ogie 8 53 S 2 iy glyls sl Sle
Means with the common letter(s) in each column has no significant difference with LSD test at 5% probability level.
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Table 6) Pearson Simple Correlation Coefficient of Traits Germination Components of Satureja hortensis

Traits gerr’qination germinatign normal abnormal plant length plan_t dry plan@ fresh Chlorophyll a Chlorophyll b
time homogeneity plant plant weight weight content content

Germination homogeneity 0.2752*

Normal plant 0.1283-n.s 0.9187-**

Abnormal plant 0.2325* 0.9622** 0.9537-**

Plant length 0.1766-n.s 0.3809-** 0.8998** 0.9111-**

Plant dry weight 0.1635-n.s 0.3214-** 0.3609** 0.3653-** 0.35008**

fresh weight plant 0.1805-n.s 0.9839-** 0.9568** 0.9734-** 0.3712** 0.3385**

Chlorophyll a content 0.2654-* 0.7184-** 0.8235** 0.7933-** 0.3984** 0.3364** 0.7811**

Chlorophyll b content 0.2527-* 0.7654-** 0.8044** 0.7967-** 0.4029** 0.3234** 0.7905** 0.8715**

Carotenoid content 0.2687-* 0.7468-** 0.8112** 0.7805-** 0.3853** 0.3297** 0.7639** 0.9882** 0.8362**

ns, *, ** respectively, meaningless and meaningful at 5% probability level and 1% 7Y 50 Jle! C]M 0 I3 e Gl g o LS S a w
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Abstract Germination is an important step in seedling establishment and plays
a key role in plant production. Salinity stresses are considered as a serious threat to
agriculturural products, yield and active ingredients of medicinal plants. This
experiment was conducted to investigate the effects of seed priming on germination
indices of Satureja hortensis under calcium chloride salinity stress (0, 40, 80 and 120
mM). The experiment was conducted as factorial based on a completely randomized
design. The primings consisted of hydro-priming, KNOs; and GA; with concentrations
of 0.3 and of 0.5%, respectively applied for 12 hours at temperature below 15 °C. The
best homogeneities of germination time, the highest fresh weight and dry weight of
summer savory were observed in with KNO3 priming. Hydro-priming caused the best
germination rate and germ velocity coefficient. The germination time was delayed to
4.6 days due to the increase of the salinity treatment to 120 mM, and the germination
rate decreased to 0.22 seedlings per day and no normal seedling produced as well.
Generally, reduction in plant growth and content of photosynthetic and carotenoid
pigments such as chlorophyll of seedlings leaf occurred at high salinity levels higher
than 80 mM. Therefore, based on the present study, we can use seed priming with
potassium nitrate or gibberellic acid to increase plant tolerance to salinity in step
germination and seedling establishment.
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