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Table 2. Analysis of variance of seed pretreatment with Rhizobium and PGPR
on fertilizer use efficiency in soybean
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Figure 1. Mean comparison of different levels effects of urea on fertilizer use efficiency in soybean
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Figure 2. Mean comparison of different levels effects of Inoculation with PGPR and
Rhizobium on fertilizer use efficiency of soybean
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Table 4. Analysis of variance for effect of seed treatment with PGPR and rhizobial bacteria on some yield and studied characteristics of soybean
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SOV Plant Height Yield per area unit seed 100 Weight
df per plant per plant pods per plant per pod
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Coefficient of Variation(/) (/) &l s co o 5.18 12/71 16/01 5/58 5/73 4/12 8/06

Qo )0 S g Jlio e jo le pire ol 4
*and ** significant at levels 5 and 1%, respectively.
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Table 4. Mean comparision of treatment compound of seed inoculation with PGPR and rhizobial bacteria at different levels of urea
fertilizer on some studied traits of soybean
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Non-inoculated Azospirillum  Azotobacter . . Non-inoculated Azospirillum  Azotobacter L Non-inoculated Azospirillum  Azotobacter . 3
Jjaponicum Jjaponicum Jjaponicum
0,90 955 sk 0 66.45! 7191 77.28h 83.18¢" 25.70k 28.015 30.051 32.73¢ 13.42" 14.28¢ 13.28¢dfe 15.84¢dcfe
P kS) Prae 25 69.76M 78.21¢h 84.04% 90.46¢4¢ 31.12hi 33.85f%h 35.42¢f% 38.214¢ 15.67¢" 16.644¢' 14.8]¢feh 18.53bcde
lev(e)ls Of):rea 0 72.33¢h 79.424f 82,06 97.71b¢ 34.34¢enf 37.35° 38.10% 40.60%¢ 17.07fh 18.254¢fe 18.74b<d 20.18°
fertilizer 75 7867 8801« 9135 117.220 38.10% 4144 44750 54.76° 20.07%fe 2] 82bdel 23 5gbc 28.26°
LSD (5%) ) 7.238 3.433 2.409
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Treatments with similar letters are not significantly different.

\YY



VWAY Jagas oyl ooty Jlo [0l 5 ligios g pale

- bl i oty b

16 -
5 14 1
I
—3 g = 12 A
v, &8
B E10 A
N5 3
\—\3= ,g Q8
C2 6 - LSD,,, = 2.81
4 T T T 1
Non- Azosprilium Azotobacter Rhizobium
inoculation japanicum

—— Zero kg urea’ha —— 25 kg urea’ha

==/=50 kg urea’ha

—— 75 kg urea/ha

9 Tili pue Gl @ Cond (o0gaig iy 9 Sy S yxe S HSU L Hoy i blie 1Y Sl
oL 0 0,8 dlowd Ol yuudi Kigy 1 0,9l 095 alio wolio

Figure 3. Interaction of seed inoculation with PGPR and rhizobial bacteria compared to
non-inoculation and various amounts of urea on number of nodes per plant
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Figure 4- Effect of seed inoculation with PGPR and rhizobial bacteriacompared to non-
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Abstract

In order to study the influence of soybean (Glycine max L.) seed pre-treatment with Rhizobium
Jjapanicum and plant growth promoting rhizobacteria (PGPR) on nodulation and nitrogen fertilizer
optimization, a spilt plot experiment based on randomized complete block design with three replications
was conducted in 2011 at the research farm of the Islamic Azad University, Ardabil Branch. Factors
were: nitrogen fertilizer rates at four levels (0, 25, 50 and 75 kg urea/ha) in the main plot and soybean
seed pre-treatment with Rhizobium and plant growth promoting rhizobacteria (PGPR) in four levels
containing of without seed inoculation as control, inoculation seed with Rhizobium japanicum,
Azotobacter chroococcum strainS, Azosprilium lipoferum strain OF. The results showed that with
increasing the amount of fertilizer, fertilizer use efficiency was reduced. Maximum number (16) and dry
weight (16 mg) of nodules was obtained in seed inoculation with Rhizobium japanicum along with
application of 50 kg urea/ha and minimum of these traits were observed in without of urea fertilizer
application and seed inoculation. So, the highest plant height (117.22 cm), number of pod per plant

(54.72), grain hundred weight (28.26 g) and grain yield per area (267 g/m2) was obtained in Rhizobium
Jjapanicum whit application of 75 kg urea/ha. At the level of 75 kg urea/ha fertilizer, inoculation with
Azosprilium, Azotobacter and Rhizobium bacteria increased seed yield (14.4, 21.4 and 40.6 percent,
respectively) compared to non-inoculation. Based on the results, it was concluded that application of 75
kg urea/ha in seed inoculation with Rhizobium can be recommended for profitable soybean production
in the study area.
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