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Effect of seed inoculation with Pseudomonas fluorescens strains on
quantitative and qualitative indices of two rice cultivars (Oryza sativa L.)
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Table 2- Analysis of variance for morphological and physiological characteristics of two rice cultivars in bacterial different levels.
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Source of Variation &l Plant Stem Flag leaf  Panicle Tiller Biological Harvest &ls

df height diameter length length number yield index Grain yield
(Replication) I ,ss 3 40.31m 0.08" 24.06 " 2.85"M 13.19m™ 4.141" 0.019"™ 1275810.11"
(Cultivar) o3, 1 6241.79"  59.62™ 1608.41™ 3146 1564.69™ 16.39™ 0.004" 2539118.75™
(Bacterial) s\ 7 81.79™ 1.02" 13.26™ 5.02" 17.58™ 12.69™ 0.048™ 1009245.89™
(CultivarxBacterial) o3, xSt 7 15.28"™ 50.25" 4.37m™ 1.53m 8.37" 1.49m 0.0067 " 294252.04"
(Error) Uas> 45 26.47 0.2 11.27 157 5.56 1.12 0.015 317843.17
CV (%) Ol s g - 3.51 9.10 8.87 4.45 12.71 11.09 19.18 13.53

"%, **: Non-significant and significant at 5% and 1% probability levels, respectively
- ASL Gl golaw 50 SU3gle 0 9 S 3aled 90 o (il duslio -Y Jgu
Table3- Means comparison of morphological and physiological characteristics in bacterial different levels.
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e (ol (ogsheo) (o sile) (ol sk SECBINY) s o 0 ,55kS)
Treatment Plant  height Stem diameter  Flag Panicle  length  Tiller Biological yield ~Grain yield

(cm) (mm) length (cm) (cm) number (ton/ha) (kg/ha)
(Control) sals 142.02¢ 4.26¢ 36.5% 27.18° 16.02°¢ 6.74% 3546.7°¢
(Strains 4)f 44w 144.34b¢ 4.72°¢ 36.02° 27.972%¢ 18.22% 9.83% 4229.2%
(Strains 93)4Y 4 g 144.580¢ 5.05%¢ 37.34%® 28.19%¢ 18.422 9.77% 4200.8%
(Strains 103)\ + ¥ a5 148.36% 5.15%¢ 38.31% 27.56 17.77%¢ 9.57° 4035.0%°
(Strains 136)\Y§ a4 145.20b° 4825 37.65% 27.25°¢ 18.57% 9.042 3889.6
(Strains 168)\#A 4 g 146.33b° 5.352 39.542 29.222 20.272 11.032 4743.92
(Strains 169)1£2 4 g 147.74% 5.174%¢ 38.30% 28.71% 20.15% 10.122 4353.82
(Strains 177)\YY a5 152.542 5.250 39.31% 29.052 20.262 10.1% 4343.7%

8,05 (6, sime gl s yd gy Jleil mhaws ;0 LSD (yg03T (wlel  coiiann S piie GBgpm gl a5 olo o Silee (g y2 40
Means in each column followed by similar letter(s) are not significantly different at 5 %probability level, using LSD Test
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Table 4- Means comparison of morphological and physiological characteristics between two rice cultivars.

o) w5y, glis)| a3l sz Sl ads Jb ey S (Sdem oSl albaShe
Cultivar (e sile) (ocsheo) (e siile) (e sle) sk (eSe 5o %) (Sa o o5 5kS)
Plant Stem diameter Flag leaf  Panicle Tiller Biological yield  Grain yield
height (cm) (mm) length (cm) length (cm) number (kg/ha)
(Khazar) ;> 136.52° 5.542 42.86% 27.445 23.662 10.032 3915.54°
(Hashemi) oisla 156.272 4.01° 32.83° 28.852 13.77° 9.02° 4379.512

L5 (5l ae gl Aoz iy ezl e 5> LSD 03030 ool s S 2ie Gy - slyls 45 obs Kl (O o s
Means in each column followed by similar letter(s) are not significantly different at 5 %probability level, using LSD Test
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Table 5- Analysis of variance for nutrients and grain yield of two rice cultivars in bacterial different levels.

Sy e S O PN TSI C N IR Sl by Cibeeds Cilmpie il ool s
Sour_ce_of sl ols LS oS olS LS Ky asls
Variation df Nitrogen Phosphorus ~ Potassium  Calcium Magnesium ~ Iron  plant Seed

plant tissue plant tissue  plant tissue plant tissue plant tissue tissue phosphorus
(Replication) ,|,ss 3 0.45™ 0.07" 2.31" 0.54 M 0.02™ 13620.97"  0.17"™
(Cultivar) 43, 1 0.14m 0.01m 2.24m 0.48m 0.12™ 7156.97™ 5.20™
(Bacterial) s 5L 7 0.70" 0.13" 3.82" 2.14™ 0.06™ 7900.86" 0.63"
(CultivarxBacterial) 3, X 5L 7 0.14m 0.03™ 0.40™ 0.43m 0.02"™ 5882.16 ™ 0.52"™
(Error) Ua> 45 0.30 0.26 0.78 0.45 0.01 3057.77 0.25
CV (%) &l yuss o o - 6.36 4.74 10.26 15.52 5.07 2291 12.49

2oy Ko g gty Jloil pobav 58 s dae g ylo (gime S pae s 5 4 FF KNS
s * **: Non-significant and significant at 5% and 1% probability levels, respectively
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Table 6- Means comparison of qualitative characteristics and grain yield between two rice cultivars.

) olS b o juo (do,0) wls yausd
Cu Itivar Gidowd 3 )5 o) Seed phosphorus
Magnesium plant tissue (%)
(mg/dlit)
(Hashemi) o5l 2.442 3.70°
(Khazar) ;> 2.36° 4,272

Q5,5 (5,1 sime glds auo s iy Jleisl mlas ;0 LSD (g0l Gulisl  coiiies 5 e g, glyls a5 lo (Sl (giw j2 50

Means in each column followed by similar letter(s) are not significantly different at 5 %probability level, using LSD Test

(§ 8L Al Zokiw (r 410 0Shos g (SIS polie (il dunlio-V Jgux

Table 7- Means comparison of nutrients and grain yield between bacterial different levels.

oS Sl e oL bl s ol il ey oL 2l s oL 2L e oL il pal s s
e (22,9 PhOSPOTUS (s o p S ee) (oo 2 p S kee)  Gidiowd 9 £ o) (il o 05 o) PhOSDhOTUS
Treatment Nitrogen plant %Lant tissue Potassium  plant  Calcium plant Magnesium plant Iron plant tissue c:_fee 4 (%)

t(IOS/:;Je (%) tissue (mg/dlit) tissue (mg/dlit) tissue (mg/dlit) (mgfdlit)
(Control) asls 8.08° 3.14° 8.55% 3.41¢ 2.492 1.97° 3.85%
(Strains 4)f 5. 8.39% 3.39% 7.890¢ 4.220cd 2.45% 1.97° 3.99°
(Strains 93)aY 4 5.0 8.64% 3.46° 9.23 3.94¢% 2.45% 2.29% 3.89%
(Strains 103)\ - Y a5 8.55%C 3.39% 9.112 4.40%c 2.42 2.45% 3.42°
(Strains 136)\Y% ase  8.70% 3.23 7.63° 4.05%4 2.44% 2.31% 4,05
(Strains 168)\7A a5 8,982 3,512 9.26 4.75% 2.35 2.87° 4.26°
(Strains 169))74 a5 8.79% 3.48° 9.41° 5.032 2.21° 2.64° 4.218
(Strains 177)\VY ap 8,942 3.45° 9.272 4.66%° 2.37% 2,63 4.25°

8,05 (6l sime gl s yd gy Jleil mhaws ;0 LSD (5051 (wlel  coiinn S piie GBgym gl a5 Sla o Silee (g p2 40

Means in each column followed by similar letter(s) are not significantly different at 5 %probability level, using LSD Test
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Abstract

To evaluate the effect of growth promoting bacteria on quantitative and qualitative indices of
two rice cultivars, an experiment was performed in 2009-2010 cropping season in Rice
Researches Institute of Iran, Rasht. The experiment design consisted of four randomized
complete blocks in a factorial arrangement having 16 treatments. In this research, two factors
were evaluated: rice cultivars (Khazar and Hashemi) and eight levels of seed inoculation with
P.fluorescens [strains of 168, 93, 177, 136, 103, 169, 4 and without seed inoculation. In this
experiment, effect of both cultivar and effect of bacteria were significant for the most of studied
characteristics, but effect of cultivar in bacteria wasn’t significant. The results of experiment
showed that inoculation with bacterial strains had a stimulating effect on growth of rice
cultivars. In this experiment, Khazar had positive effect on the most of studied characteristics in
comparison with Hashemi. Application of these microorganisms increased the content of N, P,
K, Ca and Fe in plant, but didn’t influence Mg adsorption. Between bacterial different strains,
seed inoculation with 168, 177 and 93 strains increased evaluated characteristics significantly,
compared with other strains. Results showed that these microorganisms can interact positively
in plant growth promoting, As well as nutrients uptake of rice plants in soil especially P that
consequently, leading to improved plant yield and dry weight.

Key Words: PGPR, Quantitative and qualitative characteristics, Phosphorus,weight dry
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