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Table 1. Analysis of variance effect of flaxseed seed priming with PGPRs under salinity stress
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Figure 1. The interaction of between seed priming with PGPRs and salinity on germination rate
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Table 2. Mean comparison of effect priming with PGPRs on germination index of flaxseed
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Table 3. Mean comparison of effect of different levels salt stress on germination index of flaxseed
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Table 4. Mean comparison effect of interaction of priming with PGPRs and salinity stress in flaxseed
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NETEISUP S e amlS s T Jsb azails Job azalS Job a2 (54
‘ ) S R s o
) Gos o i 99 Weighted ~ Length ~ (Rele)  Gieile) (o ile) (p)9) azals
Sl Germination M?aHA Index of  Index of Radicle Shoot Seedling  Seedli bd
Treatment Germination € Seedling dry

Rate (seed.day Seedling  Seedling length (cm) length (cm) length (cm)  weight (gr)

- 1) !
Time (day) Vigour Vigour

Sipmalyy (@S (g9b

Priming Salinity
0 15.332 144" 1.28 <& 1129.72° 5.61 b 5.88°b 11.50° 0.013 &
aalss 2.5 15252 1.44 " 1.22 <fe 922.50 de 4.27 def 527 b 9.55¢cd 0.012 ¢4
5 10.50 <f& 1.92h-k 1.269-¢ 696.67 f& 3220 4.114 7.33 cfe 0.013 d-h
Control 7.5 10.05 feh 1.968 1.33bf 650.56 feh 3.50 feh 3.33 cfe 6.83 ¢-h 0.014 ¢f
10 10.83 def 1.891 1.27¢¢ 600.00 &hi 3.33 feh 2.77 ¢ 6.111% 0.013 i
olisegose 0 9.000-k 2.29 be 1.36b-f 543.89 g 2.55 ghi 3.16% 5.72 8k 0.014 b"f
) 2.5 8.97hk 2.12 def 1.18 ¢ 702.78 fe 3.77 ¢ 3.83 def 7.61¢f 0.012 ¢!
e 5 8.52 iik 2310 1.46 b-e 189.72 m 0.66! 1.33 K 2.00 mn 0.015 bed
Pseudomonas 7.5 7.75k 2472 1.49 bed 208.61 m 1.1614 111K 2.27mn 0.016"
fluorescent 10 8.19 & 2.52¢ 1.87°2 175.28 ™ 1.00¥ 0.77! 1.77" 0.019?
oligogosw 0 9.05 h'f‘ 2.20 bed 1.54% 633.33 feh 2.55 ¢hi 4.00 d 6.55 ¢4 0.016 %
2.5 9.11 hil 2.12 def 1.33bf 949.17 «d 4.88 cde 5.11°¢ 10.00 b* 0.014 <f
s 5 8.86-k 2.2] bed 1.13 f¢ 546.39 ¢4 2.50 ghi 3.221% 5.72 8k 0.012 £
Pseudomonas 7.5 9.33¢&4 2.05¢h 1.17f¢ 513.06 hil 2.160-k 3.221% 5.38h-k 0.012 ¢
putida 10 9.55 £ 2.084-¢ 1.21 ¢ 398.89 ik 2.22hk 2.831 4.054 0.012 ¢
0 8.94h-k 2.17b-¢ 1.10f 917.22 de 3.77 cfe 5.88° 9.66 ° 0.0116 &
e 2.5 9.61 f‘ 2.01F4 1.254d-¢ 109.11 bcl 5.38 bcf‘ 5.88° 11.27° 0.013 el
%) 5 9.27¢& 2.16 cde 1.18f¢ 546.67 & 2.55 ¢h 3.00¢8 5.55hk 0.012 £
Azotobacter 7.5 9.19¢4 2.20 bed 1.31b¢ 458.06 ik 2.44 8 2.22h 4.66 K 0.013 4-h
10 9.61 % 2.11 def 1.53be 344.44 ¥ 1.88%! 1.55 1k 3.44 m 0.015 bed
Vol s 0 12.94° 1.75m™ 1.13 fe 1344.44 2 6.55® 6.882 13.442 0.0113“_
.)9).)‘_1«..5 2.5 12.16 b¢ 1.76 m 1.14 & 1375.83 2 6.832 7.16° 14.00 2 0.0116 ¢hi
Biological 5 11.94 bed 1.77 m 1.06 ¢ 778.06 <t 4.00 ¢f 4.05 de 8.05 de 0.0111
Pho?l?homs 7.5 12.00 bed 1.80 kim 1.30b-¢ 711.11 e 3.72 ¢fe 3.38d-2 7.11¢h 0.013 i
fertilized 2 10 11.33 cde 1.865m 1.365f 505.56h-k 3.00% 2.051 5.05 11 0.013 d-2

(P14 0) 25,05 (5,0 sme iglas oSSl (glarals wiz (yg03] Lulusl ys cdilie Gy S JBlas slls slo . Siloo (g 2 50
In each column, means having at least one same letter, are not significantly different according to Duncan's multiple range test
(p<0.05)
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Figure 2. The interaction of between seed priming with PGPRs and salinity on Mean Germination Time
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Figure 4. The interaction of between seed priming with PGPRs and salinity on radicle and shoot
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Table 5. Analysis of variance the effect of seed priming of flaxseed with biofertilizers

under

salinity stress

Mean squares <l yo (ke

PES) Ls -
T 1 W A PO O RPN
&3] Radicle ' Seedling length T : .
S.0.V Shoot length Seedling dry weight  Allometric
df length
(P) - 2l 4 19.23 ** 15.49 ** 68.27** 0.00002** 0.10™
Priming
(S) 65 4 21.90%* 38.34 ** 116.05%* 0.000009** 0.69 **
Salinity
5y S|
RS T BT 1.06%* 4.05% 0.000006** 0.05 ™
Priming x Salinity
Error Uas 46 0.49 0.16 0.86 0.000001 0.04
s.)‘,.u_xj [T
e - 21.03 11.00 13.28 8.52 21.86
CV W
Aoy ) Jlax| clu 3,15 gme = g Aoy O Jlaz) cla..ﬂ 3,13 gme =3 > gme e =NIS

Ns = non-significant, * and ** Significant at 5% and 1% respectively
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Table 6. Correlation coefficients in flaxseed under effect of priming with PGPRs under salinity stress

1 2 3 4 5 6 7 8 9 10 11
1. j4ly> as,s Germination Percentage 1
2. 5j4ly> ce s Germination rate 0.46%* 1
3. Sl sl ij .QL")' J‘-‘“S—*—" _0.41%  -0.95%%* 1
Mean Germination Time
A-alh, iulsz e 1.00%*  046* -041° 1
Daily Germination Rate
3 el i gy 3L 0.05™ -0.37™ 0.52%* 0.05™ 1
Weighted index of seedling vigour
0.azalS iz sl oL 0.19%  0.64%* -0.69%* 0.19% -0.58%% 1
Length index of seedling vigour
7.aza29, Jsb Radicle length 0.25™  0.66** -0.72** 0.25" -0.56** 0.98** 1
8.4z43ls Jsb Shoot length 0.06™  0.56*%* -0.62** 0.06™ -0.59%* (0.97** (.92%* 1
9.45wl5 Jsb Seedling length 0.15™  0.62** -0.68** 0.15" -0.59** 0.99** 0.97** 0.98** 1
10.470l5 a5 o35 Seedling dry weight -0.12%  -0.44%  0.59*%*  0.12™  0.98%* -0.61** -0.60** -0.60** -0.61%* 1
11. 5 yelT Allometric 0.51*%%  0.06™  0.02™ 0.51** 0.35™ -0.21™ -0.05" -0.38" -0.23"™  (0.25™ 1

Aoy ) Jlazl gmla 55 515 cmn =i 5 L0530 ez s )3 la gme =i )l me 2 =Ns

Ns = non-Significant, * and ** respectively significant at 5% and 1%
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Abstracts

This study aimed to evaluate the effect of seed priming with plant growth promoting rhizobacteria
(PGPR) on germination components of flaxseed under salinity conditions. A factorial experiment was
conducted based on a completely randomized design (CRD) with three replications in the Seed Science
and Technology laboratory of Shahed University in 2014. Experimental factors consisted of five levels of
salinity stress, zero as a control, 2.5, 5, 7.5 and 10 dS.m™' and pre-treatment with PGPR applied at five
levels, no priming as a control, Azotobacter (strain Azeto-5), Pseudomonas fluorescent (strain P-169),
Pseudomonas putida (strain P-168), and biological phosphorus fertilized 2. Results showed that the high
allometric mean (1.31) corresponded to salinity level of 10 dS.m™'. The interaction of priming with
biological phosphorus fertilized 2 and salinity of 2.5 dS.m™" led to the highest average length of seedling
(14 cm), vigor index (1375.83), and root length (6.83 cm). The highest mean time to germination (2.15),
weight seedling vigor index (1.87) and seedling dry weight (0.019 g) was observed in priming with
Pseudomonas fluorescent at a salinity level of 10 dS.m™. Non-priming (control) in zero level of salinity
(control) also had the highest mean germination rate (15.33 seeds per day). The use of biological
phosphorus fertilized 2 and Pseudomonas fluorescent was effective on modification of germination index
of flaxseed and increased seedling growth and seed vigor under salinity stress.
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