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Table 2- Analysis of variance of germination characteristics of bean under salinity stress and different strains
of Pseudomonas sp.

e gl Ay SaS(y5y SES G Jsb Sady, Jsb oy s s ol oo
Source of @l azail araliy, azadls e Sy Sy 55y Syl
Variation df Shootdry  Rootdry Shoot Root Percent Speed Vigor  Allometric
weight weight length length germination  germination index  coefficient
(Salinity) (s ,¢ 3 0.007™ 0.002™  1840.89™ 3175.38™  27341.3" 147.63™  85.12™ 6.48"™
(Bacteria) s SU 4 0.0006™  0.0002™ 0.67" 45.38™ 282.64™ 0.71" 49.35™ 0.24™
6"5_“6)?&_ 12 0.0003"  0.0001™ 0.68" 28.96™ 148.44™ 0.40" 2.62" 0.17™
Bacteriaxsalinity
(Error) s> 40 0.00001 0.000002 1.18 0.84 2.3 0.22 1.69 0.001
St — 21.87 15.67 11.36 7.30 4.28 17.62 10.43 12.28
CV (%)

%% ok NS
9

2oy o g i Jlil ok o o cae oS @
ns* **: Significant at 5% and 1% probability levels, respectively
2 Sa gil i Lug) (w0 0 y90 ilio c.j;b.c Ao L=V Jgus
Table 3- Means comparison of evaluated characteristics of bean under salinity stress.
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Salinity Shootdry  Root dry Shoot Root Percent Speed Vigor  Allometric
(Mmos/cm™)  weight (g)  weight (g)  length length  germination ~ germination  index  oefficient
mm) (mm)
0 0.04a 0.02a 19.68a  26.3a 85.74a 6.05a  3.07b  0.63b
25 0.03b 0.01b 18.66b  23.99b 56.08b 462b 482  0.68a
5 Oc Oc Oc Oc Oc Oc Oc Oc
7.5 Oc Oc Oc Oc Oc Oc Oc Oc

5505 (6l e gt duoyd i Jleorl el 10 5SS (yge3] bl cdiiian i By glylo a5 e Silee (i B 50
Means in each column followed by similar letter (s) are not significantly different at 5 % probability level, using Duncan’s Test
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Table 4- Means comparison of evaluated characteristics of bean under different strains of Pseudomonas sp.
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Shoot dry Rootdry  Root length Percent Speed Vigor  Allometric
weight (g)  weight (g) (mm) germination  germination  index  coefficient
P. putidastrain 108 0.028a 0.015a 15.49a 40.45a 2.85a 4.82a 0.45a
P. putidastrain 169 0.022b 0.012b 12.38c 37.7b 2.89a 4.41a 0.48a
P. putidastrain 153 0/015c 0.012b 13.3b 37.77b 2.76b 3.28b 0.22c
P. putidastrain 4 0.019c 0.01c 10.83d 33.22c 2.35¢C 3.03b 0.31b
el Ooo 0.008d 0.003d 10.85d 28.12d 2.46¢C 1.27c 0.16d

Uninoculation
5505 (6l e glds auoyd iy Jlek gl 50 Sils yge3] bl s i i By > gl a5 e Kilee (gt B 50
Means in each column followed by similar letter(s) are not significantly different at 5 % probability level, using Duncan’s Test.
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Table 5- Means comparison of interaction effect in evaluated characteristics of bean under salinity

stress and different strains of Pseudomonas sp.
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Salinity Shootdry  Root dry Radicle Percent Allometric
(Mmos/cm) weight  weight (9)  (mm) length  germination  coefficient
0 P. putidastrain 108 0.053a 0.034a 3l.1a 89.19a 1.37a
0 P. putidastrain 169  0.057a 0.026b 24.33b 88.85a 1.06b
0 P. putidastrain 153 0.037c 0.028b 21.66¢ 89.52a 0.57d
0 P. putidastrain 4 0.043b 0.016d 21.76¢ 89.14a 0.47ef
0 CML o 0.017d 0.008e 19.96d 72b 0.34g
Uninoculation
2.5 P. putidastrain 108  0.043b 0.033a 30.89a 72.63b 0.78¢c
25 P. putidastrain 169 0.057a 0.025hc 25.22b 61.69c 0.72c
25 P. putidastrain 153 0.033c 0.026bc 20.77c 61.59¢ 0.53de
2.5 P. putidastrain 4 0.017d 0.015d 19.44d 43.73d 1.37a
25 el O 0017d  0015d  21.44c 40.48d 0.41g
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5 ekl oo Oe of od Oe Oh
Uninoculation
7.5 P. putidastrain 108 Oe of 0d Oe Oh
75 P. putidastrain 169 Oe of od Oe Oh
75 P. putidastrain 153 Oe of od Oe Oh
75 P. putidastrain 4 Oe of od Oe Oh
75 ekl o Oe of od Oe Oh
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Means in each column followed by similar letter(s) are not significantly different at 5 % probability level, using Duncan’s Test.
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Abstract

In order to evaluate the effect of Pseudomonas different strains on germination and seedling
growth of bean (Phaseolus vulgaris L.) under salinity stress, an experiment was conducted as
factorial based on completely randomized design with three replications. Treatments included
salinity levels (0, 2.5, 5, 7.5 mmhos/cm) and seed inoculation with Pseudomonas different
strains (Uninoculation, P.fluorescensstrain 153, P.fluorescensstrain 169, P.putidastrain 108,
P.putidastrain 4). As increased salinity, decreased germination percentage, germination speed,
radicle length, shoot length, radicle dry weight and shoot dry weight, but this reduction was
significantly lower in the treatments inoculated with bacteria. Results showed that bean seeds
hadn’t good germination in salinity levels of 5 and 7.5 mmhos/cm and salinity stress had
negative effect on seedling appearance. The highest of radicle and shoot length, speed and
percentage of germination, vigor index and Alometric coefficient obtained in without salinity
and P. putidastrain 108. In general, the results of experiment showed growth promoting bacteria
can increase tolerance to salinity stress in bean in germination time.

Key words: Bean, Germination speed, Pseudomonas, Salinity, Seedling
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