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Effect of Nitrogen and Plant Growth Promoting Rhizobacteria on Yield and Some
Growth Indices of Sunflower (Helianthus annus L.)
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Table 1: Minimum and maximum temperatures and rainfall recorded
during period of experiment in 2010
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Table 2: Soil physico-chemical properties at experimental field
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Table 3: Analysis of variance of studied characteristics in various levels of nitrogen fertilizer and seed inoculation with plant growth promoting rhizobacteria (PGPR)

Lo e . R . R R KT &l s Slae O
Oeiie g o Ses OP9R 22 o9 o_)ﬁw OE9, Ao, Sk b Sy gl sl L s e 039 Gl o il in vield - Ol ey oo
Protei'n ield Protein Oil yield Oil percentage Head Plant Stem 1000- grain Seed per head Grain yle 03! S.0.v
y percentage P g diameter hight diameter weight P Df T
2615.97% 0.38" 6930.404" 6.24" 1.97" 1.86™ 4.41m 3.04" 4299.71" 42760.091" Y )l_)S
Replication
165377.61%* 13.05" 906516.753™ 110.99™ 121.5™ 954.1™ 5.04" 1.21m 156352.74™ 1853991.14™ Y &g 055
Nitrogen fertilizer
22464.62%* 5.46™ 95846.731™ 25.41™ 23.83™ 83.78™ 10.9™ 2.79™ 4820.91™ 111312.052™ Y 55 M;{‘}él sles st
PGPR
N N " n N " X S S xaiyg s
37601.26* 4.88 192205.775 28.104 30.46 213.15 5.1m 1.59™ 30025.86 370427.25™ $ Nitrogen
fertilizerxBacterium
453.18 0.29 4215.591 5.73 0.436 7.16 3.95 1.705 368.328 1961.156 Yy ;"
rror
3,031 2.47 4.46 5.13 2.66 16 7.93 2.33 2.062 142 - (30,9) Slieedd 2

CV.(%)

SIS gyt 5 o0 G g iy Jleio ] phan (o s Sxe o5 4 NS g

*, **and ns are significant at 5 and 1 percent probability levels, respectively
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Table 4: Mean comparison of the effect of nitrogen fertilizer with PGPR inoculated seeds on some sunflower characteristics

(Kgha)opassgy o Slae (PO 09 3, 5kes %) s, e Sy gl G o ails s 3o e S
p t“' ; Id Protein (kg/ha) oil ; (cm) (cm) S ‘d head Grain yield bact ; fertili
rotein yie percentage Oil yield I percentage Head diameter Plant hight eed perhea (kg/ha) acter ertilizer
524.379 20.34¢ 1057.2! 41.02¢ 20.93" 152.879 775.6f 2577.5" ?"mr’“_
No inoculation
607.21¢f 21.65¢ 1295.24% 46,2bcd 23.13% 156.93f¢ 835.36° 2803.93f sl
Azotobacter
575.58" 21.65%¢ 1160.39" 43.7% 21.96%" 158.93¢f 806.27¢" 2657.07¢ pocbirs] 355 9
Azospirillum
578.01f 21.43c 1189.969" 44.13% 23.26f 161.9% 799.18f 2695.949 rliyegoge No fertilizer
Psedomunas
633.27¢ 21.21¢% 1343.17f 45¢de 22.069" 164.1¢ 891.43¢ 2984 .56¢ ?’ﬁ””_
No inoculation
735.63¢ 22,04 1572.86° 47,13 24.66¢% 170 973.62° 3336.93° A o 5o A
Azotobacter
695.45¢ 21.71%¢ 1488.54% 46.46" 23.56° 167.1°¢ 948,02 3202.18¢ o JECAR
Azospirillum
683.35¢ 21.76% 1455.23¢ 46.36° 23.95¢f 168.77b¢ 935.54¢ 3139.15¢ olisesse 80 kg /ha
Psedomunas
744,15 22.050cd 1600.85¢% 47.43b 25.2¢ 170.26° 1023.872 3374.45¢ C“““L f’”_
No inoculation
921.982 25.59¢2 1887.81° 52.472 31.82 180.972 1050.62 3603.352 Al pSoks VP
Azotobacter
778.95P 22.46 1736.5° 50.05% 27.3° 178.872 1025.662 3471.12° ””‘/3{'?7“”'/ JLATN
Azospirillum
779.21° 22.89P 1675.41°¢ 49.33%c 29.1° 171.66° 10252 3400.75 oligesds 160 kg/ha
Psedomunas

(P<0.01) & lxs LSD Qy}'l oobol i sl o2 b glo sine & k!l s g 2 50 dlie B9y b sl 1 Sile
Means with similar letters in each column are not significantly different based on the LSD test (P< 0.01)
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Effect of Nitrogen and Plant Growth Promoting Rhizobacteria on Yield and Some
Growth Indices of Sunflower (Helianthus annus L..)

Seyed Sharifi'*, R. and Nazarly?, H.

Abstract

In order to study the effects of nitrogen and plant growth promoting rhizobacteria (PGPR) on yield and some growth
indices of sunflower (Helianthus annus L.), a factorial experiment was conducted based on randomized complete block
design with three replications. Factors were: nitrogen fertilizer in three levels (0, 80 and 160 kg N ha*) from urea as N,
Ngo and Nieo respectively and seed inoculation with plant growth promoting rhizobacteria in four levels containing,
without inoculation (as control), seed inoculation with Azotobacter chroococcum strain 5, Azospirillum lipoferum strain
of, Psedomunas putida strain 186. Results indicated that quantitative and qualitative yield increased with increasing of
nitrogen fertilizer and application of PGPR. Means comparison showed that Nigoxwithout inoculation with PGPR and
Nsoxseed inoculation with Azotobacter had similar grain yields. Seed inoculation with Azotobacter increased leaf area
index and total dry matter. In all of treatment compounds, leaf area index and total dry matter increased slowly until 45
days after sowing. From 45 days after sowing till 95 days after sowing increased rapidly.Then till 115 days after
sowing, it decreased due to increasing aging of leaves, shading and competition for light and the other resources. So, it
seems that in order to increasing of grain yield and growth indices, it can be suggested that be applied 80 kg N/ha x
seed inoculation with Azotobacter.
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