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Figure2- The effects of inoculating the substrate with the use of bio-fertilizers and alfalfa extract on iron

concentration in sunflower shoot
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Figure 4- The effects of inoculating the substrate with the use of bio-fertilizers and alfalfa extract on copper
concentration in sunflower shoot
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Figure 5- The effects of inoculating the substrate with the use of bio-fertilizers and alfalfa extract on potassium
concentration in sunflower shoot
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Figure 6- The effects of inoculating the substrate with the use of bio-fertilizers and alfalfa extract on phosphorus
concentration in sunflower shoot
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Figure 7- The effects of inoculating the substrate with the use of bio-fertilizers and alfalfa extract on chlorophyll a
in sunflower shoot
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Figure 8- The effects of inoculating the substrate with the use of bio-fertilizers and alfalfa extract on chlorophyll b
in sunflower shoot

KHTO0.002 1453y 056 oyl /¥ el S G pno

KHTO0.004 145, 036 oyl /- + ¥ s S G pno
KHEKO.002 a9y 4igS o)lae /- ¥ gebans S5 05 e
KHKO.004 iy aig ojlae -1+ - ¥ gebans S5 5 a0

«Controlaals
MT0.002 aigy 035 o )las +/+ ¥ gelas o34 Jslne
MTO0.004 :azigs o35 ojlas +/+ +F laws o5 Jslono
MEKO.002 :azigs agS o)l [+ +¥ grlas 5L Jslona
MEKO.004 :azigy 245 o las /- + ¥ o 23l Jolono

S ap0S Sl s 1S

E=FESRTS
Carctencid(mg.g* fresh weight)

(

inoculated growing media with PGPR

EControl

MT0.002

@ MT0.001

EMK0.002

B MK0.004

@KHT0.002

B KHT0.004

MKHK0.002

EKHKO0.004

non- inoculated growing media with PGPR

[, g

Growing media

IO SST g Il Agid S o 2 4289 05las g w3 SBOGS b yiams el 3T -4 Y
Figure 9- The effects of inoculating the substrate with the use of bio-fertilizers and alfalfa extract on carotenoids
in sunflower shoot
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ABSTRACT

Application of bio-fertilizers as plant nutrition is one of the vital solutions
to increase plant yield and its quality. Therefore, pot experiment with factori-
al of completely randomized design with three replications was conducted in
the research greenhouse of Zabol University. The first factor was bio-fertilizers
which contains two levels of non-inoculated and non-sterile (control) and in-
oculated soil growing media with bio-fertilizers: Nitrogen fertilizer 1 (microor-
ganism Azeotobacter) and phosphate fertilizer 2 (containing microorganisms
Pseudomonas putida, Pantoea agglomrans) and the second factor was alfalfa
extract from freshly harvested alfalfa and last year harvested alfalfa (old) which
was used as foliar and soil application with two levels of concentrations 2 and
4 per thousand with control(total 9 levels). In this experiment, the sunflower
(Helianthus annuus L.) was cultivated in non-sterile soil growing media. Pots
field capacity was kept at 70% by weighting. The results showed that the high-
est concentrations of Fe (132.35 mg kg?), Mn (89 mg kg?), chlorophyll a (2.29
mg g?), chlorophyll b (1.07 mg g*) and carotenoids (1.29 mg g*) in sunflower
shoot belonged to inoculated growing media with bio-fertilizers and the foli-
ar consumption fresh extracts of alfalfa. The highest potassium concentration
was seen in shoot (0.97 percent) in non-inoculated growing media and the
foliar consumption fresh extracts of alfalfa was observed at four per thousand
level. Resulted also indicated that the maximum dry weight (28.93 g.pot?) be-
longed to non-inoculated with bio fertilizers and fresh foliar application at four
per thousand level.
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