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Table 1- Soil physical and chemical properties of experimental location
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Table 2- The analysis of variance of some soil chemical properties and concentration of nitrogen and phosphorus of seed and
leaf of sunflower affected by experimental treatments

Mean Squares le po (p255bo

&b 8.3 595w 595w Fraww canied il Ld QI a —
;-hfﬁ ;-°:w5 u)s.r*' 0i9re ’ S slogdl aledbi i o silodl S &b
- Sy Fe] Sy sk Remaining sk Remaining S5 S.0.V
Seed Leaf Seed Leaf Soil enslzﬁnng Remaining en;zgl g  DF
phosphorus phosphorus nitrogen nitrogen pH potassium soil nitrogen
phosphorus
15322.6 9221.3™ 0.009 ™ 0.001 ™ 02" 3752.3™ 66.9 ™ 0.0004 "™ 2 Rep s
360599.1 % 262959.0  0.168 03™ 01" 2940.6 477.1" 0.0007 "™ @qu %
Fertilizer(a)
276.7 1607.5 0.009 0.01 0.1 2210.8 37.9 0.0008 "’L_A wles
Main error
16978.2 6188.4 0.024 ™ 0.07" 0.07"™ 159.0 "™ 3746 0.0002 ™ 1 ) “MS”M
Nitroxin
¥)95b olawd
179963.5™  114082.8  0.107 0.01ns 15~ 9300.7 ™ 1161.3 0.0003 ™ 1 Phosphate
Barvar2 (c)
7868.9 21756 "™ 0.0009™ 0.007™ 0.09™ 559.8 ™ 13.8™ 0.0007 ™ 3 axb
11854 "™ 2064.0 "™ 0.021™ 0.03™ 03"™ 19125.3™ 190.3 ™ 0.0004 "™ 3 axc
630.9 ™ 992.0™ 0.002 ™ 0.01™ 01" 713.1ns 09" 0.0006 "™ 1 bxc
34345"™ 1180.3™ 0.01™ 00lns 0.07™ 21045.6"™ 514" .0007 "™ 3 axbxc
1839.6 1016.7 0.007 0.01 0/2 7264.3 71.8 0.0009 24 Error s
4.8 4.2 3.2 53 6.8 15.2 18.1 17.2 CV (%) ol cops

il o Ao pd B9 ) Jloisl zolaw ;3 (04 > dme > gixe pas KL (s 4y xgxx NS
ns, xx and x indicates non-significant, significant at 1% and 5% probability levels, respectively
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Table 3- The analysis of variance of some nutrient in leaf and seed of sunflower affected by experimental treatments

Mean Squares Ol o (ko

e &9s . - " . " @ 5ol
P & 89, S 2 el 24 iy ol 55 gl
% » Seed Leaf Seed D.F S.0.V
Leaf L'eaf zinc potassium potassium o
manganese manganese zinc
0.0009 ™ 0.0009 ™ 0.01"™ 02"™ 5501348.2 " 1044334.6 * 2 Rep s
XX XX XX LN":‘
2.3 02"™ 02"™ 189026558.8 233082049.3 3 F:I:t‘"‘ilzejl”(sa)
0.1 0.1 0.1 1793097.2 857644.4 6 Main error Lol ls
0.1 25 03™  6743806.4™°  8138856.4™ 1 NItroXin (B) sy o
Yok wlawsd
8.9 04"™ 2.0 27325937.8 58895855.2 ** 1 Phosphate Barvar2
(c)
04" 0.07™ 04"m™ 0.02"™ 383551.1 ™ 699561.8 ™ 3 axb
01" 0.08™ 04" 1214779.7 2421960.0 ™ 3 axc
6.5 02"™ 0.01L™ 79469.2 ™ 65328.5 ™ 1 bxc
0.1m™ 0.05™ 02"™ 03™ 214814.2 ™ 247605 ™ 3 axbxc
0.2 0.1 0.1 193303.0 246236.5 24 Error s
182 171 175 41 45 CV (%) olss o

il g0 Aoy B g ) Jleis! zolaw ;3 (04 > dme > xe pas LS (s 4y xgxx 1S
ns, xx and x indicates non-significant, significant at 1% and 5% probability levels, respectively
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Table 4- The analysis of variance slicing effect of Nitroxin at different levels of chemical fertilizer on sunflower seed

phosphorus
Mean squares Ol po (Sibe &3l as o (55 )90 Jladio 31 (g ) shunnd 9 (45950 (o2 lvomed 395
Seed phosphorus s d D.F. Chemical nitrogen and phosphorus fertilizer (Percent of requirement amount)
6409 "™ 1 0
5137.3™ 1 33
4705 "™ 1 66
**34336 1 100

Al (oo dopd B9 ) i zokaw 13 (9 I pixe )by gixe pas (Sl i 4y xgxx NS
ns, xx and x indicates non-significant, significant at 1% and 5% probability levels, respectively
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Table 5- The analysis of variance slicing effect of Phospheat Barvar2 at different levels of chemical fertilizer on different
traits of sunflower

Olay po (155Le Mean squares

5 e s P &, @2 (345 3590 ylaie 51 G2 y3) yhund 5 (35955 (otleowsd 355
MM S e alcuts 7 e &33! Chemical nitrogen and phosphorus fertilizer (Percent
Sf’ed Seed Seefl Lea.f DF of requirement amount)

zinc potassium potassium

manganese

02" 10™ 1954845 5145392 ™ 1 0
0.01™ 3.6 3980920 17208147 1 33

02"™ 03" 14115028 ™ 34404097 1 66

29 03~ 10919484 9404099 ™ 1 100

bl o Ao pd B g ) Jloisl zolaw ;3 (04 > dme > gixe pas \SILES (s 4y xgxx NS
ns, xx and x indicates non-significant, significant at 1% and 5% probability levels, respectively
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Table 6- The analysis of variance slicing effect of Phosphate Barvar2 at different levels of Nitroxin on Leaf Manganese of

sunflower
Mean squares  Olagpo (pwSbe 8331 4y Nitroxin oS sy
Leaf manganese Sy $o DF o
0.09™ 1 Inoculation il
15.3 1 Non-inoculation b pae

bl o dopd B g ) Jleisl polaw 1 (06 > dme > gixe pas \SLES (s 4y xgxx NS
ns, xx and x indicates non-significant, significant at 1% and 5% probability levels, respectively
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Table 7- The mean comparison of the effect of chemical and biological fertilizer on soil chemical properties

i LB ety oxileBl de 6 Haud
e S eailessly e il £, Lo
se Remaining soil Remaining soil Experimental treatments
Soeil pH potassium PhOSPhOTIUS
(mg kg™) (mgkg™)
7.8a 624.8 a 40.0c 0 . L .
78a 567.0 b 43.2 be 33 (3 2y90 e I (g0 )3) s 9 (159558 (liond 355
76a 528.0 be 48.3 ab 66 Chemical nitrogen and phosphorus fertilizer
76a 5143 ¢ 5443 100 (Percent of requirement amount)
7.8a 560.4 a 49.3a =i Inoculation
Non- O 55
7.7a 556.7 a 43.7b il pasinoculation Nitroxin
75D 5725a 514a 4 Inoculation o
Non- Vopil Slaud
79a 544.6 a 416b Phosphate Barvar2

zils pacinoculation

223b o0 (P<0.05) jls sime BMBT (gl)ls gt s )3 S yiie gy b sl
In each column, numbers followed by the same letter are not significantly differentns (P<0.05)
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Table 8- The mean comparison of the effect of chemical and biological fertilizer on macronutrient of sunflower seed and leaf

Py Spemely e Spmd GRORA o o
Seed Leaf Seed Leaf Seed : ) ol (g lows
. . . Leaf A

potassium potassium phosphorus phosphorus nitrogen nitrogen % Experimental treatments
(mgkg')  (mgkg") (mg kg") (mg kg') % gen 7

6539.1d 6275.7d 667.8d 549.0d 2.63¢c 2.1b 0 31 ko 3) yand g (o5 (sloowd 365
8253.1¢c 8853.9¢ 826.1c 763.1c 2.72 bc 2.2b 33 (3l 3590 o
12003.6b  12509.2b 988.4 b 839.1b 2.80b 25a 66 Chemical nitrogen and
154266a  16391.5a 10547 a 881.3a 291a 25a 100  Phosphorus fertilizer (Percent

of requirement amount)

114194 a 10930.5a 903.1a 762.7 a 2.79a 2.4 a Inoculation .l KW g
10595.8 b 10180.8 b 865.5b 740.0 b 274 a 2.3b Non-inoculation gl pie Nitroxin
121153 a 11310.1a 9455 a 800.1a 2.82a 23a Inoculation el Yok lad
9899.9 b 9801.1 b 823.0b 702.6 b 2.72b 23a Non-inoculation gk pae ngfv‘)a*}f;‘e

23b oo (P<O.05) Jls sime NI gl ygiw y 5> S yidiia By > b dluel
In each column, numbers followed by the same letter are not significantly differentns (P<0.05)
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Table 9- The mean comparison of the effect of chemical fertilizer and Nitroxin on micronutrient of sunflower seed and leaf

Seed manganese Seed manganese Leaf Zinc iyl SRyt
(mg kg-l) (mg kg-l) (mg kg'l) Experimental treatments
24c¢ 14D 23a 0 . S \
30b 1.6 ab 253 33 (3L )90 Jlato jl (g )d) yaud g ()39 (2loonsd 365
2.8 he 1.7 ab 27a 66 Chemical nitrogen and phosphorus fertilizer
34a 18a 26a 100 (Percent of requirement amount)
3.0a 19a 28a zal Inoculation .
NON- il pis o
2.8a 1.4b 2.3b . . Nitroxin
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Introduction: Soil fertility management is a key factor in achieving sustainable agriculture. Use of organic
fertilizers is one of the methods that without environmental harmful effects with improvement of chemical and
biological conditions increases soil fertility. Nitroxin contains a collection of the best strains of nitrogen fixation
bacteria of the genus Azospirillum and Azotobacter. These bacteria through atmospheric nitrogen fixation and
the balance of macro and microelements needed for plant uptake, stimulate the growth and development of roots
and aerial parts of the plant. Phosphate Barvar2 is another bio-fertilizer which contains set of phosphate
solubilizing bacteria of different genera Bacillus and Pseudomonas that can change soil insoluble phosphorus
into available forms for plants. The purpose of this study was to evaluate some chemical properties of soil and
nutrient concentrations in leaves and seeds of sunflower under the influence of chemical and biological form of
nitrogen and phosphorus fertilizers to reduce the use of chemical inputs and to improve quality traits in
sunflower.

Material and Methods :The experiment was carried out in a split factorial based on RCBD with three
replications in a field in Eivanegharb (llam province) in summer of 2011. The main plot included four levels of
phosphorus and nitrogen chemical fertilizer (0, 33, 66 and 100% of nitrogen and phosphorus fertilizer
requirements) and subplot included factorial of Nitroxin bio-fertilizer application with two levels (inoculation
and non inoculation) and Phosphate Barvare2 bio fertilizer with two levels (inoculation and non inoculation).
Each plot consisted of 5 rows at a distance of 60 cm and a length of 6 m and 20 cm plant spacing. At the time of
flowering, leaves were harvested for measurement of nitrogen, phosphorus, potassium, zinc and manganese.
After harvesting, the amount of total nitrogen, phosphorus and potassium and pH of the soil and the
concentrations of nitrogen, phosphorus, potassium, zinc and manganese seed were measured.

Results and Discussion: The residual soil nitrogen: Based on these results, the effect of any of the factors
tested for the residual soil nitrogen was not significant.

The remaining soil phosphorus: With the increased use of chemical fertilizer, soil phosphorus increased so
that the maximum (54.5 mg kg™ soil) and minimum (40 mg kg™ soil), available soil phosphorus levels were
recorded in consumption of 100% of the required fertilizer and control treatments. Nitroxin and Phosphate
Barvare2 applications increased percentage of soil phosphorus, i.e. 12.7 and 23.6 %, respectively, compared to
no fertilizer application.

The remaining soil potassium: Comparison of mean values showed that the increase in use of nitrogen and
phosphorus fertilizer requirements reduced potassium levels in the soil, so that the maximum amount of soil
potassium (624.9 mg kg™ soil) belonged to control chemical fertilizer treatment and the minimum value of this
attribute (514.4 mg per kg of soil) was related to the use of 100% chemical fertilizer consumption with no
significant difference with use of 66% chemical fertilizers treatment.

Soil pH: Among the experimental factors studied only bio-fertilizer Phosphate Barvar2 had a significant
effect on soil pH at 5% probability so that the use of bio-fertilizer Phosphate Barvar2 significantly decreased soil
pH.

Leaf nitrogen: By increasing the amount of chemical fertilizer used, leaf nitrogen content increased, so that
the maximum amount of leaf nitrogen (2.5%) was observed in the use of 100% chemical fertilizer consumption
treatment. However, no significant difference was recorded in the use of 66% chemical fertilizers tratment. The
lowest of this trait (2.2%) belonged to control chemical fertilizer treatment without significant difference with
use of 33% chemical fertilizers consumption treatment.

Seed nitrogen. Chemical fertilizer and Phosphate Barvar2 had significant effects on the amount of seed
nitrogen content. With the increasing use of chemical fertilizers seed nitrogen increased so that the maximum
(2.9%) and minimum (2.6%) seed nitrogen content belonged to use 100% of the chemical fertilizer and non-
application of fertilizer, respectively. Mean comparison effect of Phosphate Barvar2 inoculation revealed that
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seed nitrogen increased by 3.7%.

Seed phosphorus: Analysis of variance showed that the amount of seed phosphorus significantly was affected
by the treatments, i.e. Nitroxin and Phosphate Barvare2 as well as the interaction of chemical fertilizer and
Nitroxin. Application of Phosphate Barvar2 increased the amount of seed phosphorus by 14.8%.

Seed potassium: Increasing application of chemical fertilizer requirement increased seed potassium. Among
the 0, 33, 66 and 100% chemical fertilizer application treatments, Phosphate Barvare2 inoculation increased seed
potassium by 23.3, 31.2, 31.3 and 11.4%, respectively.

Seed zinc: According to the analysis of variance, effect of bio-fertilizer Phosphate Barvar2 and interaction of
Phosphate Barvar2 and chemical fertilizer on the amount of seed zinc were significant different. However, only
in 100% chemical fertilizer requirement, Phosphate Barvare2 inoculation showed significant difference in this
trait (63.4% increase).

Seed manganese: The results showed that factors of Nitroxin and Phosphate Barvar2 and also the interaction of
Phosphate Barvar2 and chemical fertilizer had significant effects on seed manganese content. Sunflower seed
inoculation with Nitroxin increased the amount of seed manganese by 37%.

Conclusion: According to the results, the maximum increase in the amount of nutrients studied in leaves and

seeds of sunflower and soil was obtained in combined use of chemical and biological fertilizers.

Keywords: Biofertilizer, Chemical Fertilizer, Nitroxin, Phosphate Barvare2, Seed Elements, Sunflower



