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ABSTRACT

The present research was conducted to study the effects of mycorrhiza and different phosphorus levels on yield of
sunflower (Progress cultivar). The field experiment was conducted as a factorial design based on a randomized
complete block with eight treatments and three replications in Boyerahmad area of Iran in 2012. The treatments
including two levels of mycorrhiza (Glomus intradices) Miand M, (with and without mycorrhiza) and four levels of
triple phosphorus (TP) (0, 50, 100 and 200 kg/ha) applied through triple super phosphate fertilizer. The results
showed that, application of mycorrhiza had significant effect on the seed yield, Biological yield and seed hollownes.
The application of phosphorus fertilizer showed statistically significant effect on the seed yield, Biological yield and
1000-seed weight. The highest seed yield (2372.2 kg/ha) of sunflower was recorded with the application of 0 kg P/ha
with application of mycorrhiza treatment (M;Pg). The treatment combinations of M;Pyy and MgP,q, did not show
significant different in terms of seed yield of sunflower. The highest Biological yield (35806 kg/ha) was obtained by
M;P, and lowest Biological yield (21317 kg/ha) was observed in MgPs,. The lowest rate of seed hollowness
percentage (6.68 percent) was obtained by M;P, without significant difference with MgPo treatment.
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INTRODUCTION

Sunflower for being resistant to drought, compatiblith different climatic conditions, well grown imost soils,
high quality of edible oil, no cholesterol, shorbging period (90 to 150 days) and possibility oftivation as the
second crop after wheat and barley, accounts ®R@dAD hectares of cultivated land annually. Amdreydil seeds,
the area under cultivation and production of plarh the first place [5]. Phosphorus is one of ¢ftal elements for
plants, and there are in various forms of organit imorganic in soil [2]. For problems precipitajgidosphates and
entering phosphorus in the lakes and wetlands, moé@ming, uses of methodys that cause increabed t
absorption of phosphorus from the soil. In thisarely using of microorganisms that cause increabedration of
phosphorus from the soil [2]. Mycorrhiza fungi assential factor in the sustainable soil-plant eaystthat are
symbiotic with more than 97 percent root of plaBit Mycorrhiza fungi receiving energetic carbonawses form
plant, fungus facilitates the uptake of many inaiganutrients such as phosphorus, zinc, molybdermapper and
iron for it. The symbiotic relationship between royhiza and plants is one of the most abundant gyimb
activities in plant kingdom which exists in most tife ecosystems [7]. Solimanzadeh (2010) reporied t
application of mycorrhiza in sunflower increasedadhediameter, seed yield and oil yield [8]. Mycozdniand
moderate levels of phosphorus is increasing roottfan [9]. So mycorrhiza fungi form a symbiotidagonship
with plant roots, is able absorbs phosphorus aneéndeom the soil and make it available to plarik |t reduces
phosphorus fertilizer on farms, without reducing tiuality and quantity of plants [4]. Phosphorusris of the most
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important factors limiting in crop production. Bilie use of the large amounts of phosphorus caasesltiction of
physiological activities and population of mycomifungi [3].

MATERIALSAND METHODS

The field experiment was conducted as a factoredigh based on a randomized complete block witlnteig
treatments and three replications in Boyerahmad afdran in 2012. Some physical and chemical pridgxe of
experimental field are presented in Table 1. Thatinents including two levels of mycorrhizg (dontrol) and M
(application of mycorrhiza) and four levels of ppberus (0, 50, 100 and 200 kg/ha) applied throuighet super
phosphate fertilizer. The size of each experimepit was 6 i (2x3 m) with successive plots distance of 50 cm.
Each plot consisted of 4 rows, 3m long with 50 @aced between rows and 20 cm distance betweersparthe
rows. Seed bed preparation was done in spring.thireedose of nitrogen fertilizer and 50 kg/ha @siam solphate
and 80 kg/ha mycorrhiza bio-fertilizer was appliide at planting. In the harvest stage, twowas harvested in the
middle of plot the measured parameters includedd sgeld, Biological yield, 1000 seeds weight arekd
hollowness percentage, were assessed. Statistafaliye result was done by using SAS. Mean werepaoeusing
the Duncars Multiple Range Test at %5 level of probability.

TABLE 1. Sail physical and chemical properties of experimental field

Parameter  Value Parameter Value

Soil depth 0-30 K (ppm) 426
Sp (%) 56 Soil texture CL
ECe (dm) 3 0O.C. (%) 9

pH 7.7  Sand (%) 26
Total N (%) .09 St (%) 40
P (ppm) 14 Clay (%) 34

RESULTSAND DISCUSSION

The variance analysis data presented in Table @& shat seed yield of sunflower was significantlfeafed by
mycorrhiza. The mycorrhiza application {Mgave seed yield of 2093 kg/ha, however no mycoarlapplication
treatment (M) produced seed yield of 1859.9 kg/ha. The resallte indicate that phosphorus had a significant
effect on seed yield. The maximum seed yield (2B%§/ha) of sunflower was produced with the appitcaof 200
kg/ha triple super phosphate (Table 3). Soleimaslza@010) also recorded that mycorrhiza and plarsgsh
fertilizer had significantly effects on seed yielthe interaction of mycorrhiza and phosphorusliegts on seed
yield was significant (Table 2). The highest serddy(2372.2 kg/ha) was recorded with the applaratf 0 kg p/ha
with application of mycorrhiza treatment (®). In terms of seed yield the treatment combinatiof M;P,0 and
MoP,oo did not varied significantly of sunflower. The dateent of MP, (ho application of mycorrhiza and
phosphorus) gave lowest seed yield (1688.9 kgdiajunflower (Table 4). According to the results thfs
experiment, application of mycorrhiza in presentreitments PO and P200 kg/ha had an approprisafermance
and could increase seed yield,tscould be considered as a suitable substituteliemical phosphorus fertilizer in
organic agricultural systems.

The biological yield was significantly affected pjosphorus fertilizer and mycorrhiza (Table 2). Timgcorrhiza
application (M) gave biological yield of 29178 kg/ha, howevermugcorrhiza application treatment Mproduced
biological yield of 24168 kg/ha.The maximum biolcafi yield of 31525 kg/ha obtained ingPkg/ha which was not
significantly different from B treatment, the minimum biological yield of 22197F/lka obtained in 4 kg/ha. The
interaction effects of mycorrhiza and phosphoresilizers on biological yield was significant (Tlab2). The
mycorrhiza and phosphorus treatments in combinafid{P;, M;1Pss MoPogo, M1P1oe MoPo, M1Psg and MyPigg
produced biological yield of sunflower to the turfe 35806, 33928, 29122, 23900, 23872, 23078 al®PRg/ha,
respectively. The treatment of Wk, produced lowest biological yield (21317 kg/ha) lflead4). On the basis of this
study it seems that the application of mycorrhizthwo phosphorus fertilizer did have much positaéféects on
biological yield. It can be also concluded that #tdequate initial soil phosphorus causes no regpofplant to
phosphorus application.

The 1000 seed weight of sunflower was not signifilyaaffected by mycorrhiza but, was influencedghpsphorus
(Table 2). Application of 0, 50 and 100 kg/ha pHuspis produced 42.36, 42.89 and 43.33 gr in sumitpw
respectively. The treatment of phosphorus (200&ggave lowest 1000 seed weight (36.13 gr) in swdl (Table
3). The interaction of mycorrhiza and phosphorutilizers on 1000 seed weight was significant (BaB).The
mycorrhiza and phosphorus treatments in combinat{Ps,, MoP1oe, M1Py, M1Pog0, M1P1go, MoPy and MyPsg
produced 47.60, 44.13, 43.56, 42.55, 42.53, 41nt738.19 gr 1000 seed weight in sunflower, respelsti The
treatment of MP,o, produced lowest 1000 seed weight (29.71gr) inleurr (Table 4).

102
Scholars Research Library



Tahereh Vaseghmanesh et al Annals of Biological Research, 2013, 4 (3):101-104

The Seed hollowness of sunflower was significaaffgcted by mycorrhiza (Table 2). Application of coyrhiza
(My) decreased (20.41%) the seed hollowness percemagnflower significantly compared to no mycorwniz
application treatment (M (Table 3). The Seed hollowness percentafgsunflower was not significantly affected
by phosphorus (Table 2). The interaction betweendffects of mycorrhiza and phosphorus fertilizens Seed
hollowness percentage was significant (Table 2 Trhatments WP, MoPso and MyP, produced highest Seed
hollowness percentage to the tune of 12.45, 9.409a183% , respectively. The treatment ofFylgave lowest Seed
hollowness percentage (6.68 %) of sunflower.

TABLE 2. Analysisvariance and mean squar es of measured parameters

sov df Seed Biological 1000 seed Seed
yield yield weight hollowness
Rep 2 19048271 47920684  64.853 3.104¢
M 1 23612555 150577805 198.950° 22.932
P 3  36461.13 132290202 68.899 7.289¢
M*P 3 1457775 35290558  64.477 8.897
Eror 14 63968.49 43618946  72.672 4.888
Cv% 12.79 22.76 20.70 25/77

* ** Ggnificantat  P=0.05 and P=0.01 Level, respectively; NS= Not significant

TABLE 3. Mean comparisons of the main effects

Seedyield Biological yield 1000seed  Seed hollowness
(kg/ha) (kg/ha) weight(gr)  percentage(%)
Mycorrhiza levels

Treatment

Mo 1859.9 24168 38.303 9.55
M, 2093 29178 44.067 7.60

Phosphorus levels

Po 2030.5 29839 42.36 7.90
Psc 1900 22197 42.89 9.06
P1oc 1919.8 23137F 43.33 7.46
Paoc 2055.5 31528 36.13 9.8¢

Meanswhich have at least one common letter are not significantly different at the 5% level using

TABLE 4. Mean comparisons of the inter action effects

. o 1000 seed Seed
Treatment S?Eg/%gd Bml?%ﬁagndd weight hollowness
(gr) per centage(%)
MoPq 1688.9 23872 4117 9.13"
MPsc 1861.F 21317 38.19" 9.40*
MP1oc 1928.3 2236T 4413 7.23
M oPaoc 1961.7* 29122 29.717 12.48
M1Pq 2372.2 35806 43.56" 6.78
M 1Psc 1938.9 23078 47.603 8.71¢
M 1Pyoc 1911.7 23900 4253 7.69*
M 1Paoc 2149.9 33928 42 558" 7.3

Meanswhich have at least one common letter are not significantly different at the 5% level using
CONCLUSION

Results form the present study indicated that séeld, biological yield and Seed hollowness haverbaffect
significantly by application of mycorrhiza, becaubkes biofertilizer can enhance absorption of plimsps by plant.
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