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Effects of salinity stress and seed inoculation with bio fertilizers on germination
parameters, K and Na content of rye (Secale cereal L.) seedling
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Abstract

In order to study the effects of plant growth promoting rhizobacteria (PGPR) and salinity stress on seed germination
parameters, K and Na content of rye (Secale cereal L.) seedling, two factorial experiments based on CRD and RCB
design were conducted with three replications at laboratory and greenhouse respectively at faculty of Agriculture and
Natural Resources, University of Mohaghegh Ardabil in 2016. Experimental factors were included soil salinity in four
levels (no-salt as control, salinity 25, 50 and 75 mM as NaCl) and seed inoculation with plant growth promoting
rhizobacteria in four levels (no inoculation as control, inoculation with Pseudomonas, Azosprilium, both application of
Pseudomonas and Azosprilium). The results showed that maximum germination components (such as ridicule and
plumule length, radicule and plumule dry weight, germination percentage, uniformity of germination) were obtained at
co-application of Pseudomonas and Azosprilium under non-saline condition and minimum of these parameters were
obtained at 75 Mm NaCl and no inoculation. K/Na ratio in root and shoot were decreased with increasing salinity level. It
was vise versa in seed inoculation with plant growth promoting rhizobacteria. Maximum ratio of Na/K & obtained at the
highest level salinity and no inoculation seed with PGPR and minimum of it was obtained in both inoculation with
Pseudomonas and Azosprilium and the least level of salinity. It seems that application of PGPR can be used as a proper
method for increasing K /Naratio, germination components and seedling growth of rye under salinity stress.
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Table 1- Analysis of variance the effects of soil salinity and seed inoculation by bio fertilizers on germination
parameters of seed rye (Secale cereal L.)
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Table 2- The effects of salinity on germination parameters of rye (Secal cereal L.)
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Means with similar letters in each column are not significantly different.
So, S1,S2 and Sz are control, 25, 50 and 75 mM NaCl, respectively
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Table 3- The effects of bio fertilizers on germination components of rye (Secale cereal L.)
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Means with similar letters in each column are not significantly different.

To, T1, T2 and T3 are no inoculation and inoculation by Pseudomonas, Azosprilium, both inoculation by
Pseudomonas + Azosprilium
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Table 4- The effects of salinity stress on time of 10 till 90% germination of rye (Secale cereal L.)

[ c c c c c c [y [y
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- o > 3 3 ~ o a3 SN > 5 < & s o

T 18 1 1F 18 16 1F 1% G4

X X X X X X S S S

S §& 8 8 4B 43 LR &8 &8

5 25 ] 25 25 25 ] = 35
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[ [ [ [ [ [ [ [ [
S5 sk
Soil salinity

So 48.4d 50.5b 51.7b 54b 59c¢ 62.5¢c 67.6C 71.5¢ 84d

S1 52.2¢c 53.5b 55.6b 57.9b 61c 65¢C 69.07c 74.5¢c 88.2c

S 57.4b 69.2a 72.8a 75.4a 77b 79.8b 82.6b 85b 94b

S3 63a 67a 76.7a 79.8a 82a 87a 89.2a 92a 98.7a
i s
biofertilizers

Ts 59d 68.2c 73c 79.4b 84.7b 88.7¢c 93.2b 96.5b 99hc

T, 63c 69.2b 74.5b 8l.1a 86.2a 89.7b 92.5b 96.2b 100.7b

T 65.1b 70.1b 72.5¢ 74.5d 82.5¢ 86.2d 89.5¢ 92.5¢ 95.8c

To 67.3a 73.6a 76.1a 77.82¢ 84.3b 91.7a 95.5a 102.6a 117.8a

Va_al.uv\.:,kij)ag?a\/b‘ga' AL sj,.:usu.i(,\.ogf.;,’gSs‘Sz‘Sl‘So

#63033 300 40 s o5 3T o155 il o sl s 95T 5o el ¢ ol g0 53 g b 5y el el oo 5 5 4 T3 5 T2 Ta cTo
So, S1, Sz and Sz are control, salinity 25, 50 and 75 mM NacCl, respectively
To, T1, T2and T3z are no inoculation and inoculation by Pseudomonas, Azosprilium, and Pseudomonas + Azosprilium
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Table 5- The effects of soil salinity and seed inoculation by bio fertilizers on Na and K of root and shoot

M.S Sl o o SiLs
18 ] 8
i; 2 3 £ e v, X g ! =
Ol i malie - = & = D g
e @ol3T 3 3 r B X S b3 T E 5 £
df 1L 2 3 2 38 3 9 L8 > 8
sov b N vz QY El- by
T K 3 ° Y 4= 4, O 3 8
v 2 = 52 5@
7 & e
A 2 0.672= 312.19* 324.05% 0.544++ 135.26% 115.76%
Replication
< 3 0.0079+ 150.73° 132.1°* 0.0075%* 13.96°* 20.58+
Seed inoculation (T)
Sox 3 0.0107+* 208.43+ 162.4°* 0.0181* 9.47+ 20.73¢
Salinity (S)
TxS 9 0.00208* 12.44% 10.5# 0.0027+ 0.379 0.334+
alejT oleal
£ 32 0.0000668 1.057 0.869 0.00009 0.0655 0.112
rror

M):@;iiiJL¢:>lcl=.~)>)\>3Mg7,::j:4€»*—e:e)e:e

*and ** are non-significant, Significant at P<0.05 and P<0.01, respectively
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Table 6- The effects of soil salinity and seed inoculation by bio fertilizers on amount of Na and K content of
root and shoot

. - 6
— .3 < S % 9
= z < s )8 s s 3¢
£ i) g @ % 3 % 3 X o 3 ?» + Z
H o= O _— > = NS
41) 0 JEN T o = b 3 15 v 2 378
2 == = 3 2 3 2 v E 3 £ 2
%8 > 85 ~E 1 & F o T 13 =
3 > W E% 15 33 -ﬁ’g}f 138 30 42
5 ¥ g= S8 is s s X3
» @ x 78 z s 3¢
e
dals .
11.14d 11.26d 1.001¢c  17.55ghi 14.46 0.801g
control
U g0 9
i 13.05b 11.78c 0902m 15.79jk 13.27g 0.817ef
dals Pseudomonas
T
control s 13.50a 1242a  0914kk  1647ij  13.87fg  0.819ef
Azosprilium
peks e 33T+ b9 g . .
o 13.7a 12.17ab 0.889 13.71 10.57 0.751i
Azosprilium -Pseudomonas
dals
10.48 e 10.49 1.001d 21.62d 19.31¢ 0.869a
control
H
o 13.03b 11.41d 0.87p 19.06 ef 15.92 e 0.815f
Pseudomonas
25 ‘T
s 12.98b 11.88bc 0.916j 17.01 hi 1437f  0.822def
Azosprilium
pock 33T+ 3 s
- 13.2ab 11.87bc 0.9n 14.83 kl 12.14 h 0.796g
Azosprilium +Pseudomonas
dals
9.63 f 9.75f 1.013b 25.43b 2247 D 0.859b
control
U g0 9
ot 12.22¢ 11.24d 0.92i 21.14d 17.8d 0.819def
Pseudomonas
50 .
"’1’"’7 7 12.12¢ 11.21d 0.924h 18 fgh 159 e 0.859b
Azosprilium
peks 33T+ 93 g .
- 12.06¢ 11.3d 0.937g 16.72 ij 14.47 f 0.842¢
Azosprilium +Pseudomonas
dals
8.27¢g 8.79 1.053a 29.7a 25.26 a 0.827d
control
4
o 10.89de 10.48e 0.963f 2342¢ 19.77¢  0.821def
Pseudomonas
75 :
o) 10.85de 10.71e 0.988e 19.82e  16.79de  0.824de
Azosprilium
peks 5T+ 93 g
11.05d 10.06f 0.911 18.33 gf 14.64 f 0.777h

Azosprilium +Pseudomonas

I a5l me M O g 3 il g b (sla S0
Means with similar letters in each column are not significantly different .
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