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Abstract: Proving of rhizobia’s other abilities in spite of Nitrogen fixation ability and considering these bacteria
as plant growth promoting rhizobacteria (PGPR), researching tasks in this field have increased. Now, it’s
completely proved that we can find such strains among many more strains of each rhizobial group that can also
do effective  process in plant growth promoting as plant growth hormones production, in addition of their
ability in N  fixation. Such  strains  can  be  useful  not  only  for  their  special  host,  but  also  for  other  plants.2

At first, 100 isolates selected from different rhizobial genus and microscopic and biochemical tests were done
on each of them. Fresh inoculants of each strain were prepared from stock media, adjusted to 2.4*10  cfu.ml9 1

and isolates evaluated on their potential production of auxin hormone (IAA and its homologues) by Brick (1991)
on LB solid medium which was improved with TRP. Application effect of IAA  super strains inoculants on+

wheat growth indexes were evaluated. The results were indicated that indigenous rhizobia have the potential
of Indole auxins production (IAA). Depend on ANOVA results, significant difference (P<0.001) has been
observed in rhizobial groups and also in the strains of each rhizobial group from the point of IAA production
capability. Greenhouse test results on wheat showed that bacterial treatment and also the Ag and Trp.
Treatments had significant effect on measured parameters. Comparison of means shows that there is a
significant difference between the rhizobial treatment effects on the measured parameters too. Also the mean
comparison of Ag and Trp. Treatments shows that usage of both Ag and TrpTreatments together cause a
significant increase on measured parameters in comparison with using Ag and Trp Alone and also in
comparison with  the blank. So, the most important promotion mechanism b yrhizobial strains, is production
of Indole phytohormones (IAA) which results the better root growth, so increase of water and micronutrient
(N, P and K) uptake by the plant and increase of the plant growth.
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INTRODUCTION lastly, promotion of ethylene production subsequently

Rhizobia the Production Ability of Pant Growth is the common natural auxin that shows all auxin doing
Promoting  Auxins:  Rhizobial  bacteria  are  the best actions and extensively affects pants physiology[4].
plant growth promoting among rhizobactia. The bacteria Triptophan (L-trp) is physiologically a precursor of auxin
increase plant growth and yield by various methods. biosynthesis in higher plants and microorganism [5, 6].
Some PGPR strains, for example, able to enhance the The root exudates are the main resource of Trp in soil.
growth and development of plants by interfering in the Kravchenko et al. (1994) measured and reported that trp
concentration of known phytohormones [1, 2]. Among concentration in tested grain root exudates was about 8.3
plant hormones, auxins and ethylene play an important to 390 ng seedling a day [7]. Various reports show Trp-
role in root system development and lastly, plants yield derived microbial auxins present in the rhizosphere area
[3]. Among phytohormone, auxin is the first hormone play a very important role in growth and development of
identified by Darwin in 1880. The hormone name has plant rooting system and crop yield [8, 9, 10].Including
derived from the term auxein namely increasing. Auxins Sarwer and Frankenberger (1994) surveyed the effect of
play an important role in Elongation of plant cells, tropism, Trp compared with Indole-3-acetic acid on the maize plant
apical dominance, root formation and root elongation and growth in a greenhouse study. Obtained results showed

evolution and ripening fruits. Indole -3-acetic acid (IAA)
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Fig. 1: The formation of pink colony with hallo

that the low concentration of Trp (2.5 * 10  mg/kg soil) enzyme 1-aminocyclopropane-1-carboxylate (ACC)3

led to a significant increase in growth indexes but, the synthase and increasing the synthesis of ACC, precursor
high concentration levels of that (25 mg/kg) decreased of ethylene, can be caused a reverse result. The excess of
plant growth. There are the various reports about produced ethylene, so-called named stress ethylene,
production ability of phytohormones by diazotrophic causes to decrease vegetative period and finally, yield
PGPR bacteria including bacteria the genera Azotobacter [21-23]. Hence with this hypothesis that IAA-producing
[11], Azospirillum  [12]  and  also  rhizobial  bacteria[13]. rhizobial bacteria can cause to enhance the plant root
In the some cases have been seen an increase in plant contact surface with soil and subsequently the increase
growth and development as a result of its inoculation with of nutrient uptake via root elongation and wheat plant
diazotroph bacteria, even in the adequate levels and rooting system  increase,  of  them  can use as a replace
contents  of N fertilizers that in this fact certainly there are for  chemical  fertilizers(  in  partially  fertile  soils) and or
other mechanisms but nitrogen fixation including plant at least as a supplement for chemical fertilizers (in poorly
growth promoting substances (PGP ), (as IAA) caused fertile soils). Owing to the important function of plantS

plant growth increase [14,15]. Many of rhizobial species hormones and balancing agents of their effects on crop
enable to produce IAA. Some studies shows that auxins plant  growth, this research was scheduled on the basis of
play a key role in creating nodule in leguminous plants the following objectives and accomplished during two
and  generally, in establishing a symbiotic association stages of laboratory and greenhouse:
with rhizobia. Also has been proved that flavonoides,
promoting  nodulation  gene,   increase   the  production The survey of ability of Iranian soils indigenous
of IAA by rhizobial bacteria [16]. Consequently the IAA rhizobia of production of auxins hormones interfering
increased concentration in the rhizosphere area, plant in plant growth and yield.
rooting system develops. Thin action, in turn, enhances Assessment of the superior strains inoculums
root  exudates  and  among IAA signals …and lastly, as application effects on the wheat indexes and loss of
an  intensified  cycle  or ring, that is led to producing chemical fertilizers. 
much amount of IAA and increasing crop growth and Study of chemical inhibiting agents effect (Ag) in
yield (Fig. 1) [17, 18, 5]. Therefore, one of the most stress  ethylene  biosynthesis  and  lastly the effect
important ways that those bacteria affect growth and of those agents on growth indexes and plant yield,
development is by producing indolic phytohormone which was completely essential to study.
(IAA) that this hormone is led to plat root system
development and subsequently nutritional uptake MATERIALS AND METHODS
increase by plant. In order to produce auxin, the bacteria
use the amine acid Trp as precursor [19, 20]. This The Preparation of Bacterial Inuculum: In the study a
substance can be converted to IAA by soil beneficial number of 100 isolate of Rhizobial bacteria belonging to
bacterial activities. In addition to root growth, the genera Bradyrhizobium, Ssinorhizobium, Mesorhizobium
synthesized IAA by bacteria in some case by promoting and  Rhizobium  were randomly selected and the essential
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Table 1: Shows the number and other characteristic  of  the  used  bacteria

in this study

Differed rhizobial groups

the name of group The number

(genera, species and biovar) of strain

R.leguminosarum bv.phaseoli 15

bv.viciae 17

Sinorhizobium meliloti 59

Mesorhizobium ciceri (& M.mediterraneum) 6

B. spp(groundnut) 3

Total sum 100

microscopic and biochemical surveys were accomplished
on each of them. Table 1 shows the number and other
characteristic of the used bacteria in this study.

To conduct each text, at first, fresh media inoculum
for any bacterial isolate was provided as follows: 

100-ml-Glassy  Erlens  were selected and prepared.
The amount of 15 ml Yeast extract Mannitol Broth (YMB)
media was added to any Erlen. Erlens were sterilized by
autoclaving at 121°C for 15 minutes. After cooling Erlens,
broth media within each Erlen was inoculated by one loop
of Rhizobial bacteria inoculum and medias were incubated
and aerated for 72 hours (for bacteria with a fast growth)
to 120  hours (for bacteria with a low growth) at 28°C on
a shaker (~120 rev min ). After enough growth of1

bacteria within YMB media, at first, the  optic density
(OD) of Rhizobial  suspensions was read using
spectrophotometer (Model: Unico 1100, USA) at 570 nm.
Then using growth curve (CFU – OD) and on the basis of
Dilution  Factor  and  by addition of the essential mount
of sterilized distill water, the population of bacteria in all
Rhizobial suspensions was regulated at about 2.4 * 109

cfu ml . Hence there was the take possibly of the equal1

number of living rhizobial cells for the performance of
each of the related tests.

The Qualitative Test of the Ability of IAA Production:
The qualitative assay of IAA produced by Rhizobial
strains was conducted on the basis of Bric’s et al. (1991)
proposed method. In this method was used once
utilization  sterilized Petri dishes (9-cm diameter). Each
Petri dish was divided to 16 small squares at dimensions
of about 1.75*1.75 cm, by drawing proper streak
underneath it. And three repeats (3 squares) were
considered for  any  rhizobial  isolate.  Thus,  per Petri
dish allotted to 5 isolates. 5 ml LB sterilized media
(including 5 Mm L-Trp) was poured within each Petri dish.
Then the surface of any square (in its central part)
inoculated with a loop of any isolate inoculum (having the

equal population). Then each inoculated Petri dish was
overlaid with an 82-mm-diameter disk of nitrocellulose
membrane. Petri dishes were inversely  incubated  into
incubator  (at 27°C)   for  2  to 4 days. When the diameter
of appeared colonies on LB reached about 2 mm, IAA
production assay conducted as following exposition:

The disks of nitrocellulose membrane including
rhizobial grown colonies (about 2 mm) were treated with
Salkowski reagent within other Petri dish including a
reagent –saturated filter paper (whatman no. 2). The
reaction was allowed to proceed until adequate color
developed. All reagent incubations conducted at room
temperature.  Bacteria  producing  IAA   were  identified
by the formation of a characteristic red halo within the
membrane immediately  surrounding  the colony (after
time of.5 to 2 hours) that the color and size of the colonies
differed in different isolates (depending on the amount of
produced IAA by isolates). Generally, tested isolates were
grouped of IAA hormone production ability as follows.
The halo diameter (HD) and the colony diameter in strains
were measured and the mean ratio of halo diameter to
colony diameter were calculated for each isolate and
considered as the qualitative gradation base of IAA
production ability.

The different levels of
The state of bacterial colonies IAA production ability
Rhizobial bacteria were incapable of growing 0
on LB media (without colony).
Rhizobial bacteria were capable of growing 1
on LB media but without IAA production
ability (colonies with white color)
The color of colonies was pink due to IAA 2
production, but haloes around colonies were
not formed (colonies with pink color)
IAA production ability was such much that 3
pink holes were formed around colonies
(colonies having pink haloes)

IAA standard solutions  at  concentrations  of 0.1,
0.2, 0.4, 0.6, 0.8, 1, 2, 4 and 8 Nm were used for simply
identifying type  and color  intensity of red haloes. For
this purpose, 50 µl of standard solutions (0.1 to 8 Nm in
two repeats) was placed on a nitrocellulose membrane
disk and wet circle with 2 mm-diameters was  formed,
equal to rhizobial colonies diameter. The nitrocellulose
membrane disks spotted with IAA standard solutions
were treated with Salkowski reagent. And then the formed
red halo diameter around each spot was measured (Fig. 1).

Greenhouse Test: On the basis of obtained results of test
of qualitative ability of IAA production and the In-vitro
test  of  the  application effects of superior IAA rhizobial
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Table 2: The characteristics of the used bacteria in this greenhouse study

class I class II class III

(very high production) ( high production) (moderate production)

HD/CD >3 HD/CD =2.5-3 HD/CD= 2-2.5

cod bac cod bac cod bac

R1 297Rlp R2 284Rlp R4 336Rlv

R3 254Rlp R5 494Rlv

strains  on wheat growth indexes, in this study the
number of 5 rhizobial bacteria isolates, belonging to
genera  Rhizobium,   Bradyrhizobium,  Sinorhizobium
and Mesorhizobium with different ability of IAA
production, was selected and used as PGPR Rhizobial
treatments in this study. Table 2 shows the characteristics
of the used bacteria in this study.

Preparation and Making Wheat Seeds Germinate: The
enough amount of Sound and monotonous seeds of
wheat (variety pishtaz) were separated by hand. For
superficially  disinfecting  seeds,  they  have  been put
into 95% ethanol within 30 seconds and then put within
3 minutes in mercury chloride (0.2%). for removing
poisonous effects of mercury chloride, the disinfected
seeds were washed by sterilized distill water at least 8
times and for germinating into Petri dishes (including
distill water and the solution of 10 and 100 µl silver
sulfate) were distributed in a proper distance of together
and have been put into incubator at 28°C. When the
length of all roots reached 0.5 cm, under sterilized
conditions,  seedlings  have  been  used  for  translating
into pots.

Selecting Soil: Owing to the need to soil with very low
bacterial population and with low NPK percent in this
stage, of a poor soil, located in around Karaj, also
remained as fallow land in several years, was sampled.
And samples were poured into nylon bags and transferred
to laboratory. After Soil samples were air-dried and sieved
(4-mm) they were uniformly mixed together and then
selected a soil sample and were tested of some soil
chemical and physical properties. For measuring soils
chemical and physical properties were used common
methods in soil laboratory.

Preparation   of   Pots: Plastic  pots  with 30 cm height
and 25  cm spout diameter were used in this test. After
washing pots with 2% sodium chlorite hypos for 15 min
and disinfecting, they well scrubbed. Each empty pot
weighs 50  gr. After putting drainage  in  bottom  of  pots

and  pouring  the amount of 200  gr  of  mixture  of  sand
(2 mm) and Ao perlit to any pot, weight of any pot exactly
reached 300 gr.

Sowing Wheat Plant and its Inoculating: Spring wheat
(variety pishtaz) was used in this test. Inoculum was
provided from the superior strains selected in Y.M.B
media.  In any  pot the number of 5 seedlings (in the
depth of 2-ccm) was sowed  in  an  equal  distance and
any seedlings was inoculated with 1 ml of inoculum. After
appearing seedlings of soil, the number of wheat seedling
has been reduced to 3 seedlings. Then 0.1 gr of Trp per kg
soil after being solving in water was added to any pot.
Pots were maintained in growth chamber (with light
intensity of 1000 luxe and maximal temperate of 27-28°C
and minimal temperature of 18-19 °C for 3 months. All pots
by weight were irrigated with distill water every day. The
content of nitrogen applied in all pots (including positive
control pots) was 200 kg/ha urea that was solubly added
to soil of pots along with irrigation water during 3 periods
(time of sowing, the end of one and two months. For
supplying the need of potassium and phosphor of plants,
150 kg/ha k as K SO and the same content of P as super2 4

phosphate were applied. This content of K and P fertilizer
was added to pots during two periods along with
irrigation water (time of sowing and the end of one
month). Also in a period 200 ml of Hoagland solutions
was added to soil of pots to obviate the plant need to
micronutrients. At 100 days of growth plants was
harvested. This test was performed by factorial tests in a
randomized complete block design with four replications
on a non-sterilized soil with sandy texture, neutral PH and
low available content of NPK. 

Test treatments were including: 1) 5 levels of
Rhizobial strains (R , R , R , R  and R ) + a non bacterium1 2 3 4 5

control. 2) 3 levels of Ag (Ag10 µM, Ag100 µM and Ag )0

3) 2 levels of L-Trp (L = 0.1 g/kg and L ).1 0

The effects of different treatments on the important
plant indexes including stem length, stem weight, root
length, root weight, cluster weight and the number of
cluster were measured and registered. In addition, the
above ground organs of plant were analyzed and the
concentration of N, P and K in them was separately
measured. The plant parts were dried in the oven at 70°C
till a constant weight reached and the dry weights
measured. The dried samples were ground using
mechanical grinder with 0.5 mm sieve and digested by
concentrated sulphuric acid (H SO ) and hydrogen2 4

peroxide  (H O )  using   Block   Digestion   following  the2 2
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Kjeldhal method. N, P and K were determined using an
Auto analyzer (AA). Data were analyzed by analysis of
various using of the statistical Analysis system (SAS,
version 6.12, 1989). Mean separation showed by Duncan
range test (P=0.05).

RESULTS AND DISCUSSION

The Quantities Test of IAA Production Ability: The
results  obtained  from  this  study  shows  that  Iranian
soils indigenous rhizobial bacteria enable to produce IAA
hormone. In addition, this ability is not the same in
between various rhizobial species and also in between
strains belonging to any species. Table 1 shows the
abundance of rhizobial bacteria producing IAA. In this
test various rhizobial bacteria were divided to 5 groups
with  different  abilities:  group  1  the  bacteria  with a
very high  production  ability  (HD/CD>3),  group  2 the
bacteria with a high production ability (HD/CD =2.5-3),
group  3  the  bacteria  with  a  moderate  production
ability (HD/CD =2-2.5), group 4 the bacteria with a low
production ability (HD/CD =1.5-2) and group 5 the
bacteria  with   a very  low  production  ability (HD/CD=
1-1.5 ).

Diagram 1 shows the percentage of the rhizobial
bacteria grouped in different groups in this method. As is
seen 3 percent strains, 15 percent, 23 percent, 27 percent
and 32 percent have been put respectively in groups of
with a very high production ability, with a high
production ability, with a moderate production ability,
with a low production ability and a with very low
production  ability.  All  different rhizobial strains tested
in  this  study   hand   enabled   to  grow  on  LB-Trp
media.In addition, the production ability of IAA in among
rhizobial strains is not the same. As the numerical amount
of halo to colony diameter ration measured was very
different in strains belonged to different rhizobial groups.
Table 3 shows mean comparison of IAA production
ability (HD/CD ratio) in among different rhizobial groups.
The result of mean qualitative comparison of data shows
that  rhizobial   groups  Rlv  and  Rlv  (without  significant
different) produced more IAA mount in comparison with
the rest tested grouped (Bsp, Mc and Sm). Among groups
two did not observe any significant different. However,
they have a significant different with group one (Rlv and
Rlv). Halo to colony diameter ratio was statistically
analyzed in among different strains existing inside groups
(Rlp, Rlv, Sm, Mc and Bsp). Table.. Shows Table 2 showes
mean comparison of IAA production ability (HD/CD ratio)

Diagram 1: The percentage of the rhizobial bacteria
grouped in different groups

Table 3: The mean comparison of IAA production on LB-Trp media

within dish Petri by some rhizobial bacteria

Duncan grouping Mean Number Group

A 2/71 45 Rlp

A 2/42 51 Rlv

B 1/65 177 Sm

B 1/50 9 Mc

B 1/38 18 Bsp

in among different strains existing inside groups. As in
the diagrams and tables were seen the rhizobial strans
belonging group Rlp produced more amount of IAA and
afterwards groups Rlv, Sm ¡ Bsp and Mc have put in the
next orders. Therefore, according to this result we can
search  the  bacteria  that  are superior in producing IAA
in  among  rhizobial groups Rlp, Rlv and then in among
Sm, Mc and Bsp. Various reports exist about the
production  ability   of   phytohormones   by  diazotrophic
PGPR bacteria including bacteria genera Azotobacter [12],
Asosperilum [11] and also Rhizobial bacteria [10]. Since
L-Trp is precursor of IAA production in plants and
microorganisms and considering the mount of Trp applied
in LB media for all strains has been 5 nM but amount of
IAA produced by stains was different we can conclude
that the auxin production depends on the phenotypic
characteristic of microorganism [5,4], bacterial growth,
metabolic activates, the expression of gene coding the
enzyme involving in IAA biosynthesis, synthetics
constant and bacterial growth medium. Tein et al. (1979)
reported that the amount of produced IAA by bacteria is
related to  bacterial  species and strains and also to type
of  the medium  used and bacterial growth conditions.
The addition of proper amount of L-Trp to medium can
partly cause to produce auxin that more than that amount
don't affect auxin production and reduce the rate of the
formation of auxin. Also an excess of that promotes the
production of stress ethylene [4]. LB media with amount
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Table 4: The mean comparison of the reciprocal effects of the rhizobial strains and Ag levels

Rhizobial Stem Root Stem cluster Cluster No. of Total Total Total
* Ag strains whieght(gr) wieght(gr) length(cm) weight (gr) length(cm) cluster amount of N% amount of P% amount of K%

Ag100 R1 1.66 A 1.08 A 64.45 A 0.56A 7.41 A 3A 4.07 A 0.327 A 5.6 A
R2 1.65 A 1.07 A 63.54A 0.55AB A7.23 3A 4.02 A 0.325 A 5.54A
R3 1.65 A 1.07 A 63.52 A 0.55 AB 7.2A 3A 4A 0.323 A 5.52A
R4 1.48AB 0.94 B 62.34 A 0.51 BC 6.9 B 2 B 3.4B 0.275 B 4.77 B
R5 1.47AB 0.94 B 61.25 B 0.5BCD 7.8 B 2 B 3.3B 0.272 BC 4.72B
R0 1.08 DE 0.68 C 58F 0.34 HIJ 5.9GHI 1C 2 FG 0.15 H 3.07 E

Ag10 R1 1.47 AB 0.91 B 61.21 B 0.49CD 7.8 B 2 B 3.1B 0.271 BC 4.72B
R2 1.4 BC 0.9 B 61.21 B 0.45 DE 6.6 C 2 B 3.1B 0.244 CD 4.45B
R3 1.4 BC 0.9 B 60.62 B 0.45 DEF 6.5 CD 2 B 3.1 B 0.237 DE 4.39B
R4 1.3 BCD 0.88 B 60.61 B 0.42 EFG 6.3 DE 2 B 2.7 C 0.212 EF 3.86C
R5 1.29 BCD 0.87 B 60.39 B 0.42 EFG 6E 2 B 2.7 C 0.211 EF 3.86C
R0 1.07 DE 0.66 C F57.76 0.34 IJ 5.9 HI 2 B 2G 0.147 HI 3.07 E

Ag0 R1 1.19CDE 0.87 B 60.16C 0.4 FGH 6.2EF 2 B 2.5 CD 0.185 FG 3.58 CD
R2 1.18 CDE 0.74 C 59.9C 0.39 GHI 6.2 EF 2 B 2.8 CD 0.182 FG 3.56 CD
R3 1.18 CDE 0.73 C 59.89 C 0.39 GHI 6.1EFG 2 B 2.4 CDE 0.181 FG 3.51 CD
R4 1.15 DE 0.73 C 58.9 E 0.38GHI 6.1 EFGH 2 B 2.3 DEF 0.173GH 3.16 DE
R5 1.14E 0.67 C 58.8 E 0.35 HIJ 5.9FGHI 2 B 2.1 EFG 0.16 GH 3.07 E
R0 0. 98 E 0.56 D 57.3 F 0.3 J 5.7 I 1C 1.6H 0.119 I 2.5 F

of its L-Trp was a proper medium for auxin producing the effects of stress ethylene. Table 5 shows the mean
bacteria  tested  in  this  study  [3]. When the amount of comparison  of the measured indexes in plant in
L-Trp reduced, the production of auxin also decreased [2] interaction effects of different treatments of plant growth
and with the addition of Trp to media the production of promoting rhizobial strains and Trp levels. On the basis,
auxin  increases several folds [8]. Tien et al. (1979) application of rhizobial strains and Trp simultaneously in
showed  that  with increasing the concentration of Trp compression with application of rhizobial strains without
from 100 µg/ml to 1 µg/ml the production of auxin also Trp and or control  (L R )  led to increase stem length,
decreased and Also reported with reduction of amount of stem weight,  root  length,  root weight, cluster weight,
L-Trp, the biosynthesis of auxin in some Azetobacteria, the number  of cluster and the concentration of N, P and
in bacterial media, decrease that one of the reduction K in plant that shows Trp treatment had been enabled  to
reasons is to change biosynthesis course [13]. Other increase  the auxin production consequently more
studies  also  have  been  showed that auxin production increase of plant growth indexes. Table 6 shows the mean
by bacteria increased (from 2.42 to 24.6 g/µl) when L-Trp comparison of the measured indexes in plant in interaction
added to media that this increase differ in different strains, effects of Ag and Trp levels. On the basis, application of
which confirm the results of most scholars. The various Ag and Trp simultaneously in compression with the only
reports have showed that environmental condition also application of Ag and Trp and or control (L  Ag ) led to
the IAA producing bacteria concentration could affect the increase stem length, stem weight, root length, root
amount of auxin production [4-6]. weight, cluster weight, the number of cluster and the

Greenhouse  Test: Table 4 shows the mean comparison stem length, stem weight, root length, root weight, cluster
of the measured indexes in plant in interaction effects of weight, the number  of  cluster  and the concentration of
differeny treatments of plant growth promoting rhizobial N,  P and K in plant showed in rhizobial treatment with
strains and Ag levels. On the basis, application of had very high and high ability in production IAA and
rhizobial strains and Ag simultaneously in compression afterwards bacteria with moderate production ability. As
with application of rhizobial strains without Ag and or in table is seed there are an insignificant different among
control (Ag R ) led to increase stem length, stem weight, different treatments. Also the mean comparison of0 0

root length, root weight, cluster weight, the number of treatments  of  Ag  and  Trp  shows  that  Ag  has
cluster and the concentration of N, P and K in plant that enabled to decrease the effects of stress ethylene in plant.
shows Ag  treatment  had  been   enabled   to  decrease The   rhizobial   treatments  having   very   high   and  high

0 0

0 0

concentration of N, P and K in plant. The maximum of
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Table 5: The mean comparison of the reciprocal effects of the rhizobial strains and L-Trp levels

Rhizobial Stem Root Stem cluster Cluster No. of Total Total Total

* L-Trp strains whieght(gr) wieght(gr) length(cm) weight (gr) length(cm) cluster amount of N% amount of P% amount of K%

L1 R1 1.66 A 1.07 A 64.65A 0.56A 7.4A 3:00 AM 4.08A 0.331A 5.6A

R2 1.65 A 1.07 A 62.36AB 0.55A 7.1AB 3:00 AM 3.98A 0.319 A 5.6A

R3 1.48 AB 0.948B 62.33 AB 0.51B 6.9 BC 3:00 AM 3.42B 0.276 B 4.7B

R4 1.48 AB 0.94B 61.56 BC 0.49B 6.8C 3:00 AM 3.39B 0.269 B 4.7B

R5 1.47AB 0.913B 60.75 BCD 0.49B 6.7 C 2B 3.37B 0.2 B 69 4.6 B

R0 1.11D 0.66 D 58.55 DE 0.35E G5.9F 1C 2.1E 0.158D 3.07E

L0 R1 1.35 BC 0.905B 60.07BCD 0.44C 5.4D 2B 2.9C 0.231C 4.12C

R2 1.18CD 0.903B 60.53BCD 0.4D 6.2DE 2B 2.4D 0.158D 3.6D

R3 1.18CD 0.787C 59.55CDE 0.39D 6.1EF 2B 2.4D 0.181D 3.4DE

R4 1.15CD 0.723CD 59.38CDE 0.37E 6.1EF 2B 2.3DE 0.17D 3.3DE

R5 1.13CD 0.675D 58.68DE 0.36E 6EF 2B 2.1DE 0.16D 3.2DE

R0 0.98D 0.569E 57.04E 0.3 F 5.7G 1C 1.6F 0.11E 2.5F

Table 6: The mean comparison of the reciprocal effects of the Ag and L-Trp levels

Stem Root Stem cluster Cluster No. of Total Total Total amount

Ag* L-Trp whieght(gr)  wieght(gr) length(cm) weight (gr) length(cm) cluster amount of N% amount of P% of K%

L1 Ag100 1.43 A 0.996A A 61.7 A 3 7.2 A 0.489 A 3.48 A 0.269 A 4.62 A

Ag10 1.43A 0.912B 61.22B B2 6.9B 0.462 B 3.23B 0.268 A 4.4B

Ag0 1.22C 0.76D 59.65D B1 6.4 C 0.432C 2.25E 0.119D 3.2E

L0 Ag100 0.28B 0.827C 60.69C B2 6.2 C 0.411 E 2.69C 0.238B 3.8C

Ag10 1.28 B 0.827C 60.37C C2 6.1 C 0.419 D 2.48 D 0.213C 3.6 D

Ag0 1.1 D 0.68E 59.41D C1 5.2 D 0.411 E 1.53 0.119F 2.9 FD

Diagram 2: The effect of different treatments on wheat growth

production ability had more effect on growth indexes and As previously mentioned, an excess of auxin led to
subsequently treatments with moderate production synthesize ACC synthase that which increase to produce
ability. As in table 6 is seen the amount of 100 µM of Ag ethylene by increasing the producing of ACC [11, 5].
have  enabled  to decrease the effects of stress ethylene Some  of the results obtained from In-vitro test shows
in this test. Generally, when treatments of Ag, Trp and that the amount of 10 Mµ of Ag have don’t decreased the
rhizobial strains were applied together, they could effects of stress ethylene but in this test had enabled to
increase plant growth compared to with other treatments partly decreased it so that the ethylene production differ
(Diagram 2). in  different  conditions.   The ethylene   production   will
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