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2- Yeast Mannitol Broth
3- Sperber
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Table 1. Analysis of variance for the ability of isolates to produce IAA, siderophore and solubilize inorganic
phosphates and reduce the medium pH.

Sla o Sle
square Mean 3T 4 s S GL’»
D309 dew - S D eS| DF Source
p
Siderophore solubility Phosphorus Auxin
[BES
0.088*** 0.43%** 2134%** 659%** 38 S
(isolate)
U
0.0046 0.02 8.9 2.35 78
(error)
Ol s o gl
6.14 3.15 5 10.23 - T
(€Y)

INWERERVA CE”” 03 035 Ll e
**% Significant at 0.1% level.
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Table 2. Mean comparison of effects of isolates on Solubility of tricalcium phosphate and siderophore and
IAA production.

BYCYERun o 331 s eS|
Siderophore oH Released phosphorus Auxin 4l
S dls i 4 Isolate
pg ml
(halo diameter / colony diameter)

0.73¢ 493" 48.8™m 1.45' SR1

0.83¢ 485" 347 1.29! SR2

1.31% 4.97% 97.8¢ 30.12¢ SR3

1.15°f 5.49% 41.1™m 23.20" SR4

1.22%F 4.65°" 36.3°" 1.06' SR5

1.10¢f 4,65 107.1° 18.11° SR6

1.10¢f 5.28%¢ 171.1° 1.37' SR7

1.15°f 4.96°" 34.58" 1.39! SR8

1.13%f 4.75°% 40.5™9 1.51' SR9

1.25% 4.86" 40.4™9 8.39 SR10

111 5.32%¢ 2.7 1.94! SR11

1.10° 4.80% 40.7"° 1.59! SR12

1.19*F 5.32% 58.6™ 9.5¢ SR13
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Continue Table 2.
FYCTERIn ok 51T e eS|
Siderophore oH Released phosphorus Auxin 4l
oSl b cos ug ml” Isolate
(halo diameter / colony diameter)
1.13%f 5.345 48.6™ 5.56 SR14
115" 5.00°" 95.8° 3.53" SR15
1.26*¢ 5117 7438 18.71° SR16
1.16%F 453" 50.2™ 10.32 SR17
1.17%F 420™° 139.1° 3031 SR18
1.15%F 4.84™ 48.8™ 0.87' SR19
1.10¢ 5.11°8 59.1% 18.03' SR20
1.19f 5.34"° 38.3°" 32.31% SR21
0.76" 4.7 53.1" 18.50' SR22
1.13% 5.20° 60.7' 29.8°F SR23
1.23*° 5.52° 12.1° 59.50° SR24
1.20*" 4.77¢! 46.4™ 8.32 SR25
1.27* 4.76% 50.20™ 30.01 SR26
1.30™ 4,55 39.3% 29.22% SR27
0.83¢ 5.56"° 32.7" 2.09' SR28
1.14%F 448" 39.1°¢ 26.91% SR29
1.18>F 421™ 90.3 36.62" SR30
1.21%F 5.27* 54.14 34.51% SR31
1.33° 533" 72.3" 29.94 SR32
1.10¢ 4.43° 125.2° 1.25' SR33
1.10° 4.35M 70.3' 1.61' SR34
0.73¢ 461" 42.1™ 2.88' SR35
0.76" 457" 48.7™ 2.85' SR36
1.22*F 5.35m° 37.7°7 38.41° SR37
0.76" 476" 79.3¢ 1.33' SR38
1.23*° 4.49™ 77.1% 10.03! SR39
1.14°F . - - P3
1.16°° - - , P5
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The means with a same letter are not significantly different (P<0.05) by Duncen test.
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Table 3. Analysis of variance for the effects of isolates on growth parameters of Sesame.

Sl e e
Mean square a3l ax s e b
sy, Si O el ol S 035 &g sldas Sl oli)| DF Source
Root dry weigh Shoot dry weigh Plant number Stem height
. s 4gluter
0.067** 0.38%* 0.66™ 19.5 5
(isolate)
(P
0.015 0.057 0.66 9.95 18
(error)
R
221 12.1 7.9 132.2 - G
(8\))

O35 15 e b ™ as) CE”” 03 035 Ll e
** Significant at 1% level of probability and ns: no Significant.

S a5 gl asls bl S oKl amlie -1 Jyae

Table 4. Mean comparison of effects of isolates on growth parameters of Sesame.

) SES = pa ol il S i

i, S o FCTy

Ro:t dry wei; Lisi::; Zt dry wei ghﬂ Isolate
0.50° 5 15% 3
0.76* 5 08 SRIG
0.70* 2 39° SRIS
0.49° 172 R4
0.45° | g8 SR32
0.49° 1.53¢ (Control) aals

AL e (STl iy ya Ao s 0 cls.djsjlzd'u M G O 53 S rde Y G S Bl lls el Sl

The means with a same letter are not significantly different (P<0.05) by Duncen test.
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Table 5. Analysis of variance for the effects of isolates on shoot nutrient in Sesame.

Sl e Sle
Mean square 331 s e
P Fe Zn Cu
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3.82%** 1821%* 7.43%%* 185%** 5 "
(isolate)
o
0.056 486.61 1.21 26.2 18
(error)
s
173 14.8 16.7 15.6 - e
(%)
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*** and ** Significant at 0.1 % and 1% level of probability, respectively.

oS plsn 53 2138 jole Dlx  baliz ST SKle gl N s

Table 6. Mean comparison for effects of isolates on nutrient uptake in shoot of Sesame.
S ole ol

(Nutrient uptake)
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Cu Fe Zn P (isolate)
pgpot'] mgpot']

22¢ 115° 5.65" 3.11¢ SR3

39° 164® 7.85° 431" SR16
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34 174° 5.89° 4.85% SR32
28 144 5.54° 3.62° (Control) 1als
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The means with a same letter are not significantly different (P<0.05) by Duncen test.
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Abstract

Background and Objectives: Sesame (Sesamum indicum L.) is an annual plant, from
monocotyledons and Gamopetalous order and Pedaliaceae family. Sesame is a valuable oil seed
which has 45 up to 62 percentage of oil due to the condition and variety. This oil is so durable
because of a phenolic antioxidant compound called Sesamol. Rhizobium bacteria like plant
growth promoting rhizobacteria are capable of improving and increasing non-legume plant growth
and yield through growth promoting mechanisms like Indole-3-acetic acid hormone production,
siderophore production and also increase of the solubility and uptake of nutrients, particularly
phosphorus. Therefore, the present study was performed to evaluate some of the plant growth
promoting characteristics of Synorhizobium meliloti bacteria and assess their ability to increase the
growth and improve the nutritional condition of sesame as a non-legume plant.

Material and Method: A greenhouse experiment was conducted in order to evaluate the effect
of some of Synorhizobium meliloti isolates on growth and nutrients uptake in sesame. Firstly, all
of the isolates were examined for IAA and siderophore production and their ability to dissolve
insoluble mineral phosphates. Then, 5 superior isolates based on IAA and siderophore
production and also solubilization of insoluble mineral phosphates were selected and used with
a control treatment in a completely randomized design with four replications. Several sesame
seeds of same size were selected and then surface sterilized for greenhouse experiment. The five
Kg plastic pots were filled with sandy loam non-sterile soil with low salinity (EC=1.4 dS.m™)
and low available phosphorus (5 mg.kg"). 15 sesame seeds were planted in each pot. The seeds
were inoculated with 500 pL of bacterial suspension (population: 10°fu.g”) after cultivation.
The plants were cut from the crown and the length, shoot and root dry weight were measured in
blooming phase. The phosphorus, iron, zinc and copper concentration were then determined in
shoot.

Results: The results related to dissolution of mineral phosphorus showed that all of the isolates
had the ability to solubilize Tricalcium Phosphate in sperber medium and the highest
phosphorus solubilization was related to SR18 isolate (139 pg.ml™). Also isolates SR3 and
SR32 produced the highest amount of siderophore. The results of greenhouse experiment
demonstrated that the tested isolates could increase sesame shoot dry weight compared to the
control. This augmentation was significant in SR3, SR16 and SR18. Most of the tested isolates
also could increase nutrient uptake in sesame shoot but the only isolate which could
significantly increase shoot nutrient uptake including P, Zn, Cu and Fe in comparison with
control was SR18.

Conclusion: To summarize, the selected isolates which could produce IAA, siderophore and
solubilize poorly soluble inorganic phosphates had the ability to raise sesame growth factors
(shoot and root). Among all of the isolates, SR18 was the most effective on growth factors and
nutrient uptake in sesame.
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