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Table 2. Comparison of the interactions between salinity and bacteria on alfalfa germination indices

Jb s
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S SR e oy azalS azalS ; . .
Salinity(dS/m) S Y Germination Srvlsr _ , W || EVETR SO |
Seedlin, Seedlin; . .
Bacteria ercentage (%) ~ Germination g ng Vigour Vigour Allometric
p & length dry weight . . .
rate (1/day) (cm) (me) index I index II  coefficient
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2.5 97.33 ¢ 17.83 ¢ 5.483! 1.764¢¢ 528" 1.71°f 0.69%
5 E 94.67 > 17.51 % 55037 16779 513 1587 0.68%
=] .
7.5 S 96 ¢ 15.39 % 5397 1743 519Fh 1 e7ed 0.61°%f
10 9333 14.03 & 5.033 ™ 1.718 8 474N 1.6™ 0.61>F
12.5 88 °f 10367 4.454" 1.698 M 4037 1494 0.72°
0 97.33%¢ 1991° 7.141 % 1.747°"  6.47%¢  1.7%¢ 0.54%"
2.5 5 98.67 *° 21.11%¢ 583189 1827 57447 18" 0.60"¢
Q9 . . .
5 § § 97.33%¢ 21.14 ¢ 6.163 ¢¢ 1.689" 5.95% 1.65 0.54%
£ 3 _
7.5 S S 94.67 > 18.17¢ 7.502° 1.914°  693* 1.8 0.43'
SRR . . )
10 < © 96 4 12.86 M 5.904 i 1.791 ¢ 562¢¢  1.72¢f 0.49Y
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S _ _
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5 §0 97.33%¢ 19.95% 6.209%T 1807  6.14¢  1.76¢ 0.56%
7.5 2 94.67>¢ 17.5% 6.15%" 1.697" 5.82% 1.6™ 0.53%
10 E 96 17.5% 6.147¢"  1.86* 596  1.78™¢ 0.43
Q , . .
12.5 828 10.8¢ 42471 1.913° 4.04 1.58% 0.66™¢
0 % 100* 21.52 6.484°°  1.696" 648" 1.69°¢  0.62°°
=
2.5 % 93.33 < 20.19 6.515%° 2.06° 6.02¢  1.92° 0.59¢"
N
5 § 96 4 20.58% 6.529% 1.68 6.16"¢  1.61% 0.57%
Q .
7.5 S 93.33°¢ 19.83°¢ 6.416% 1.803°7 610 1.68" 0.50™
)
10 § 92 ¢ 15.94° 5.747" 1.7M 5392 1.56% 0.54%
12.5 = 84 11331 5.4 1.704¢8" 4551 1431 0.528
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Means with the same letter in each column are not significantly different at the 5% probability level
according to LSD.
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Extended Abstract

Introduction: Salinity is one of the most serious abiotic stresses, causing instability in germination
and seed emergence due to low osmotic potential and ionic toxicity. Development of simple and low-cost
biologic methods is essential for short-term management of salt stress. The use of plant growth-promoting
rhizobacteria increases the rate and uniformity of germination. This research aimed to investigate the
effect of bacterial growth-promoting bacteria on the germination and seedling growth indices of alfalfa
c.v. Hamedani in different salinity levels.

Materials and Methods: A CRD factorial experiment with four replications was conducted in Seed
Science and Technology Laboratory of Shahrekord University in 2016. The first factor consisted of 6
salinity levels 0, 2.5, 5, 7.5, 10 and 12.5 dS/m created with sodium chloride, and the second was four
levels of bacterial pre-treatment: no inoculation with bacteria and biopriming, inoculation of alfalfa seeds
with Acinetrobacter calcoaceticus PTCC 1318, Bacillus megaterium PTCC 1250 and Enterobacter
aerogenes PTCC 1221. The seeds were treated with bacteria and placed at a 20 °C growth chamber. They
were then irrigated with desired solutions depending on the salinity treatment. Germinated seeds were
counted daily and the parameters of germination percentage and rate, seedling length, seedling dry
weight, vigour index I, II and allometric coefficient were calculated after 10 days.

Results: Salinity levels higher than 10 dS/m reduced germination indices and seedling growth of
alfalfa. The highest reductions were obtained for 12.5 ds/m salinity level versus control for germination
percentage (10.81%), germination rate (49.48%), plumule and radicle length (13.30% and 28.88%
respectively) and vigor index I and II, which were 30.27% and 6.28%, respectively. The seed treated with
A. calcoaceticus was able to tolerate salinity stresses more than others. For example, the reduction for the
seed treated with A. calcoaceticus was only 4%, compared with non-stressed control. In salinity
conditions 2.5 and 5 dS/m, the highest rate of germination was obtained, using 4. calcoaceticus bacteria.
In addition, the seeds treated with E. aerogenes showed higher stability at different levels of salinity for
seedling length traits. The highest vigour index related to the use of A. calcoaceticus in salinity was 7.5
ds/m.

Conclusions: A. calcoaceticus had a significant role in reducing the negative effects of salinity on
germination percentage and rate, vigour index I and II and allometric coefficient while E. aerogenes
bacteria were more effective in reducing negative effects of salinity on seedling length and dry weight.

Keywords: Acinetrobacter, Enterobacter, Bacillus, Germination percentage, Vigor index, seedling dry
weight

Highlights :
1- Acinetrobacter calcoaceticus bacterium increased the percentage and rate of germination of
alfalfa seeds under salt stress.
2- Enterobacter aerogenes bacteria efficiently adjusted the negative effects of salinity on alfalfa
seedlings length and dry weight.
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